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ABSTRACT

User and programmer oriented documentation for the flexible body- option

of the Takeoff and Landing Analysis (TOLA) computer program are provided in

this report. The user information provides sufficient knowledge of the de-

velopment and use of the option to enable the engineerinf user to successfully

operate the modified program and understand the results. The programmer's

information describes the option structure and logic enabling a programmer to

make major revisions to this part of the TOLA computer program.
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1. INTRODUCTION

The purpose of this report is to summarize the flexible body option of

the airplane Takeoff and Landing Analysis (TOLA) computer program an-' explain

how to use this option in conjunction with the overall program. The flexible

body option was developed by McDonnell Douglas Astronautics Company-East under

NASA Contract NAS1-13259 for investigation of aircraft response in a ground

operating environment.

The original TOLA computer program developed by Air Force Flight Dynamics

Laboratory personnel provides a complete simulation of the takeoff and landing

of a rigid airplane. The flexible body option provides the additional capa-

bility of predicting the total motion of specified points on the aircraft

including elastic airframe effects.

It should be emphasized that the flexible body option is but a part of

the overall TOLA computer program. Successful operation of the program

depends on proper input of all required data and interpretation of the result-

ing output. Much of these data are associated with the existing rigid body

version of TOLA. It is not the purpose of this document to define these data,

for this is done in Reference 1. The user should not attempt to execute the

TOLA computer program without first becoming familiar with the information

contained in this reference.

Programming information on the structure and flow logic of the flexible

body option is also contained in this report. Additional information on the

structure of the entire TOLA computer program is given in Reference 2.

1
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2. PROGRAM DEVELOPMENT

2.1 Prr rq am Description and Caprbilities - The flexible body option

version of TOLA p*tvides the capability to pred!.et the total motion of an

aircraft in the ground operating environment including airframe elastic effects

and landing gear dynamics. It can simulate any conventlon3l aircraft having

up to fiv; landing gears and four engines with the airframe considered either

rigid or flexible. In the flexible airframe option, the flexibility is

represented by superposition of the free-free vibratory modes on the rigid

body motion. From one to twenty modes may bE included to represent this air-

frame flexibility. The dynamic effects of a maximum of five independent

landing gears can also be simulated. The landing gear modelled in the program

is a double air chamber oleo strut with balloon tires, similar to that used

on the C-5 aircraft (Figure 2-1). Each of the struts must lie in a plane

parallel to the aircraft plane of symmetry, but the strut axis may be non-

perpendicular to the longitudinal aircraft axis.

UPPER AIR CHAMBER

S ECONDARY METERING ORIFICE

PRIMARY METERING	 SECONDARY PiSTON

ORIFICE
SECONDARY PISTON COMPRESSION STOP

	

SECONDARY PISTON C`/` 	LOWER AIR CHAMBER

EXTENSION STOP—

	

,	 rl►

AXLE

FIGURE 2-1 LANDING GEAR STRUT CONFIGURATION

3 PRECEDING PAU .,••p;qK NOT FILMED
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The simulated aircraft, as represented by the airframe rigid and flexible

body equations of motion and the strut, strut a-condary piston and wheel

equations of motion, may be subjected to time varying forces. The forces

considered in the problem include engine thrust, aerodynamic loads including

ground effects, drag chute forces, landing gear tire-ground reaction and

braking forces. These forces may be varied and/or staged within the aircraft's

capability by the maneuver logic and autopilot simulation.

The function of the autopilot simulation is to specify the timing and

magr• itude of the aircraft's control system injuts required for the desired

eircraft performance during glide slope, flare, laming roll and takeoff roll.

The maneuver logic utilizes information on the state of the aircraft obtained

from silution of the airplane equations of motion to compute state errors. If

necessary, it defines maneuvers required to maintain proper aircraft attitude

by specifying parameters such as angle of attack, roll angle, thrust level and

braking values. The maneuver logic also controls the staging of such events

as spoiler activation, kill power, thrust reversal, drag chute deployment and

brake activation in both normal and unusual takeoff or landing situations.

The unusual situations include engine failure, brake failure or tire blow-out.

2.2 Development: of Equations of Motion - To determine the response of

an aircraft under any of the conditions described above, the equations of motion

for that aircraft must be solved. As complex as the various options in the

TOLA computer program may seem, they simply :alculate their particular influ-

ence ors these equations. The flexible body option is no exception. To under-

stand this option and its effect on the overall program, its contributions to

i	 the existing equations of motion must first be understood. Since the equations
which define the effects of a flexible airframe cannot be uncoupled from the

overall problem, this section will give a general development of the total

aircraft equations of motion including flexibility effects.

In developing the airplane equations of motion, the airplane main body

is defined as the Firplane less its landing gears. As such, the airplane is

represented by K+1 bodies. The aircraft main body is considered the p th body

while a typical landing gear is considered the k th body with K being the total

number of ge p.rs. Although the landing gears are considered rigid, they are

allowed to move relative to the main body.

4
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The coordinate systems used in the development of the equations of motion

are shown in Figure 2-2. The inertial coordinate system (X 	
gR	 R

, Y , 7. ) is fixed

relative to the earth's local acceleration gravity vector. The body coordinate

system (X0 , Y o , 20 ) moves with the airplane and is fixed at the center of mass.

The strut coordinate system (X k , Zk) moves with the airplane and is located

relative to the body coordinate system by the vector (R k )
0
 and the angle 0 k.

This axes system is aligned such that the direction of gear movement is along

the 7.k vector.

The dynamic motion of the main body is described using the nom,l mode

method. Tn this method the main body motion ,t approximated by the combination

of a limited number of vibratory modes plus the six rigid body modes. 'file

main body's flexibility is represented by its free-free (unrestrained) vibra-

tory modes. The rigid bo.4; modes are assumed to be the three translational

displacements defining the airplane center of mass and three angular dis-

placements defined in the body coordinate system.

In developing the airplane equations of motion, expressions defining the

motion of an arbitrary point located on the landing gear and/or main body

were obtained. These were used to evaluate the kinetic and potential energy

of the airplane. The equations of motion were obtained by applying the

Lagrangian equations to these energ y expressions.

Using Figure 2-3, the total displacement of a point i is defined as

pki ` R + (Rk ) + rki
	 (2-1)

0

p	 position vector of point i relative to the inertial coordinate system.
Y1

R	 = position vector of reference point on main or 0 th body relative to
inertial coordinate system.

(R)	 position vector of kih

k	
body reference point relative to the body

 o	 coordinate system.

r ki	 = position vector of point i relative to the strut or k ih body coordi-

nate system.

k	 = Subscript defining a specific body. The airplane minus its gears is

the 0th body (k - 0). A t„,.cal landing gear is the k th body

(k = 1, 2, 3...K).

5
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It is assumed that the position vectors ( R k)and rki used to locate

point i in equation ( 2-1) can be separated into terms which vary with time

and terms which remain constant with time. Thus, these vectors may be

written

( k ) - Rks + 
R
 ke(t)

o

rki	 rkis + rkie(t)

where F.ke	 - undeformed position of kth body reference . point in the body
coordinate system

Rke (t) - deformed position of 
kth 

body reference point in the body coor-
dinate system measured from the undeformed position of that point

rkis	
- undeformid position of point i in the strut coordinate

system

r
ki W - deformed position of point i in the strut coordinate system

measured from the undeformed position of that point

TheaR position vectors are shown in Figure 2.4.

^Y
k

FIGURE 2-4 POSITION OF POINT i RELATIVE TO BODY COORDINATE SYSTEM
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Since it is assumed that the elastic deformation of the airplane main

body can be represented by the superposition of a limited number of vibratory

modes, the terms of (R k)and rki that vary with time may be written as
0

_	 r -k
Rke(t)	 Y' ^n qn(t)

n-1

and for	 k - o ' 	(2
- 3)

N

roie(t)	 m q qn(t)

n-1

wl.ere N - number of vibratory modes include]

-1 -k
, y - Magnitude of n tFl elastic mode at points i and k respectively.

n	 n	 (k used as a superscript refers to attachment point of k th body,

k s 1, 2, 3...K)

q	 - generalized coordinate associated with the n th Node. These
n	 are a function of time.

Combining the above equations gives the final form for the location of a point

i (Figure 2-3) as

_ _	 N	 _	 N _i

R + Rks +	
n Qn (t) + rkis +
	 mn q n (t)	 (2-4)

	

nm l	 n-1

The kinetic energy of the K+1 bodies, T, is obtained by summing the

kinetic energy of all points i in the system having mass mki

K	 I

T = 2 F,	 F, mki p ki PYI	
(2-5)

k=O	 i-1

where	 K - total number of landing gears

I - total number of mass points

pki a time derivative of the displacement vector

9
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The potential energy, U. due to the strain energy of the main or 0th

body is

N

U- 1 1 w 2 m q2nn	
(2-6)

2	 n 
n-1

f

where w
n 

v the natural frequency of the n th free-free mode

in
n 

0 generalized mass of n th elastic mode

The airplane's equations of motion were obtained by using the Lagrangian

equations and the energy expressions of (2-5) and (2-6). The Lagrangian

equations r►ay be written

d ^a T 	 aT	 au

	

dt l
a4) - aq	 vq - Q

	 (2-7)

P	 F	 P

where: q p , q N
 - pth generalized coordinate and generalized velocity respectively

Q
P	

- generalized force or moment in p th mode

The resulting rigid body translational, rigid body rotational, and the flex-

ible body equations of motion ,.,e given in Equations (2-8), (2-9), and

(2-10) respectively.

Certain simplifying assumptions were made in the equations of motion.

These assumptions were consistent with those made in the existing TOLA

formulation. In the rigid body equations, the Coriolis acceleration terms

f	 for the landing gear struts were neglected mainly because the rotational

I

	

	 velocities of the aircraft are small at landing relative to strut deceleration

terms retained. Also, in the rigid body rotational equations, terms involv-

ing the variation of the inertia or inertia derivative tensors resulting from

changing position vectors of the strut masses are small. The changes in the

10 t



RIGID BODY TRANSLATIONAL EQUATIONS

_	 KN 	 K

E	 kFT	 MT R -	 f S ^ Ak31 i xo + Ak33 i zo^ +	 mk 
qn [ ^xn ixo

k`I	 n-I	 k=1

k

+ 'yn iyo + ^zn izo

71)-1

RIGID BODY ROTATIONAL. E UATIONS

	

^

K

/^	 kMo - I • w + w x [I W  +	 L^ mk sk [	 kll ksy i xo + (
A
k13 Rksz

k-1

+ 
Akll Rksx ) iyo - Ak13 Rksy izo^

► 1:N

	

	 K	

R	 A
1:mkg n ii[ ^sy ^zn	 ksz	 kll {r rk - S kc )) ^yn ) i xo	 (2-9)

n -I k-1	 f

+ [(Rksz + Akll (rFk - Skc )) 'xn	 ksx	 Ak13 (r Fk	Skc )) ¢ zn I iyo

+ [(Rksx - Ak13 (r Fk	Skc )) F yn	 ksy 'xn izo^

Symbols are defined on the following page
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RIGID BODY EQUATIONS OF MOTION

FT	 = total applied force acting on K+1 bodies

MT	total mass of K+1 bodies

mk	mass of the k th strut

S 
	 acceleration of kth strut mass

Akll' Akl3' Ak3l' A
k33 - direcClon cosines relating strut coordinate system

to 0 th body coordinate system

Mo	- tota'. moment of all applied forces on K+1 bodies about 0 th body
center of mass

I	 - inertia tensor for the K+1 bodies about 0 th body center of mass

w	 - angular velocity of 0 th body in body coordinate system

Rksx' % sy , Rk sz - X, Y, Z components of strut attach point position vector

rFk	 = distance from strut attach point to extended position of axle

S kc	 - distance from strut axle to strut center of mass

12
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FLEXIBLE AIRFRAME EQUATIONS OF MOTION

FOR 5 - 1, l, 3, . . . N

N	 K

2msq^ + W  msgs +	
mk(mxs ^xn + 0ys myn + 0 z ^zn)yn

n-1 k-1

Z

K	

Amk t(X - 
Ak31 Sk) 

o 
x 
s
+ Y M Yks + (Z - k33

•S k ) ^zs)
k-1

K

+ w	 m, IRk 	 mk - (R	 + A	 (r	 - S )) mk )
x	 Ksy zs	 ksz	 kll	 Fk	 kc	 ys

k-1

(2- 10)

K

+ w
Y 

E mk((Rks7 + Akll (rFk .. Skc )) ^xs	 (Rksx	 Ak13 
(r 
Fk Skc )) ^zs)

k-1

K

E w7	
mk^(Rksx	

(r	 - S )) ^k -	 'k ) = Q
- Ak13	 Fk	 kc	 ys	 sy xs	 s

k-1

Qs	 QS 
+ QDC + QA- 	 Generalized forces associated with s th mode due to

engine thrust, drag chute deployment and aerodynamic
pressure respectively

Symbols are defined on the following page
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FLEXIBLE AIRFRAME EQUATIONS OF MOTION

m, q , W - Generalized mass, generalized coordinate and natural frequency
s	 s	 s	

respectively associated with the s th elastic free-free mode

J

Q,

T 	 1'	 T	 T

Ts	 mxs Txl + ^xs Tx2 + ^xs Tx3 + ^xs x4

Tx1 through Tx4 - Engine thrust forces

mxs through mxs	 Magnitude of s th mode shape at point
xa 

force application

QDC	 ADC F + ADC F + ADC F

B	 xs cX	 yS cy	 zS cz

Fcx'

DC
oxs'

A	 -B1 A
4s	 s Qxs

Fcy Fcz

DC DC

Sys' ^zs

a + B 2 ^A
s y

Forces due to deployment of drag chute

- Magnitude of s th mode shape at point of

force application

y - B3 
^A 

n + B 4 6A 1 + B 5 6A m + B6 
0A 

n
s	 s zs f	 s xs	 s ys	 s zs

a, y, o f	 - Aerodynamic forces; 1, m,n - aerodynamic moments

0A	 ^A , mA - Magnitude of s th mode shape at point of
xs	 ya	 zs

force application

6 ' b	
0z - Slope of s th mode shape at point of moment

x 	 ys'	 s 
application

	

Bb through BS= 	 Participation factors for s th mode

14
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gear positions are very small compared to the overall airplane dimensions,

therefore the variation of the inertia terms due to gear position charges are

small and were neglected. The flexible airframe equations of motion were

also simplified by neglecting terms analogous to those neglected in the rigid

body equations. Coriolis and centripetal type accelerations of the strut

masses were considered small, again mainly because the rotational velocities

of the aircraft are small relative to the strut acceleration terms retained.

Rigid body "tangential" type acceleration terms that vary with changing

position vectors were neglected; however, all others were retained.

Reference 3 gives a more thorough derivation of the total aircraft

equations of motion. In addition, topics such as the determination and

implementation of elastic airframe effects on strut equations of motion are

also discussed. The reader will find additional information on these and

other aspects of the flexible body option version of TOLA presented in

Reference 3 that will aid his understanding of the program operation.

15
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J. PROGRAM DESCRIPTION

3.1 Program Structure - The equations describing the motion of points

on a flexible airframe are formulated and solved in subroutine FLEX1. This

subroutine can determine the response at twenty points on an airframe whose

stiffness characteristics are defined by the modal deflections and natural

frequencies for a maximum of twenty modes. A matrix approach was used to

simultaneously formulate and solve all flexible body equations of motion at a

particular point in time.

The basic structure of TOLA has been retained. It still consists of

three OVERLAY segments. OVERLAY (TOLA, 0, 0) consists of the executive sub-

program TOLA. Through its call to subroutine EXE, it calls the other two

overlays and controls the execution of the complete program. TOL.AN1 is the

executive subprogram in OVERLAP (TOLA, 1, 0). It reads the input data and

checks to determine if the proper amount of input date has been supplied.

TOLAN2 is the executive subprogram in OVERLAY (TOLA, 2, 0). It provides the

autopilot and phasing functions. A diagram showing the general structure of

the revised TOLA program is given in Figure 3-1. This diagram is not intended

to be a comprehensive programming chart, but shows the general flow of the

flexible body option logic. A listing of the TOLA computer program is given

in Appendix A.

Subroutine FLEX1 is located in OVERLAY (TOLA, 0, 0). The format used

in structuring this subroutine closely follows that of existing subroutines

so as to make it compatible with the logic used in the TOLA program. This

structure enables calls to entries in FLEX1 to be placed in the EXE and OPT1

subroutines at those points where calls are made to other subprograms that

perform similar functions.

All input data associated with the flexible body option are stored in

COMMON/DIRCOM/. Those data calculated within the subroutine and passed to

other parts of the program are stored in COMMON/FLXOP/. This use of common

Rimplifies the communication between subroutines.

3.2 Program Operation - An understanding of program development in it-

self will not result in smooth program operation. Successful operation of

the TOI.A computer program with the flexible body option depends on proper in-

put of all required data. Much of these data are associated with the existing

rigid body version of TOLA. It is not the purpose of this document to define

W^
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these data, for this is done in Reference 1. The bections that follow will

describe the general input data format, define all possible data associated

with the flexible body option and the manner in which it is to be input, and

discuss the resulting output.

3.2.1 General Input Data Format - The input data associated with the

flexible body option are read into the program by the existing input routine

(READ). As a result, it must follow the same general format as the rigid

body data. The input must follow the following format:

Card Columns 1-6 7 1 8-10 11 12-66 0-72 73-80

Field Number I II III IV V VI VII

Field number I Contains the alphanumeric variable name of the'data con-

tained in Field V. Example:

•'1 YIY 1	 FORTRAN 1)A/III/NT

0	 1	 III	 I! II 11	 1 11 1	 I) 7	 7.	 N h	 I	 I	 7^	 I1 M 1 1 	!t	 U	 1	 1	 //	 N)	 )I	 )	 !	 N	 I Q Y M	 1	 1•`1X	 7 1	 /)

The program will. assign a value of 11 1' ( to the variable IN`DFLX.

Field number II is not used.

Field number III is used to define the type of data in Field V by means

of the words DEC, BCD, INT, TRA or a blank. DEC and blank are equivalent and

denote tl.at data which follow are in decimal fc--m. The work OCT specifies

that the data in Field V are to be interpreted as octal numbers. The word

BCD specifies that N binary coded, six character words (N punched in column

12) are to be loaded. These decimal words begin in column 13. The largest

number of six character words that can be loaded from one card is nine. The

user should make sure that BCD data does not get punched into Field VI, or an

input error will result. When th1: word INT is used, it is assumed that all

numbers in Field V will be loaded as integers. If only one integer is pinched

per card, the INT may be omitted. The word TRA denotes to the read routine

that all data have been input and to return control to the calling program.

Example:

NU .AI n

1 ( 1 1 1 iii , JZI H 1 11 11 19	 )1 71 71 H A 711( x1robdidiffisl ubi M 11 161"1644114: 	 AI I)46 U M NM L W m N) f1 )7 N N M 1111	 WeduM11	 7	 1	 /)

e' e 1

^c cc i r TM
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On the first card, the 4 in column 12 indicates that four F jords follow; each

word is six characters long. This is a remarks card which hells identify the

data that follows. The second card defines a variable array FREQ ( I) whose

elements are 2 . 0, 5.67 and 200 . 0 respectively. The third card denotes the

end of the data.

Field number IV is not used.

Field number V contains the data input to the program. DEC, OCT and INT

numbers must be left adjusted; that is, data must always start in column 12.

All numbers must be separated by a comma and the f.eld terminates with the

first blank. BCD information begins in column 13. Because the field enus

with a bunk, the user may add any comments in the remainder of the field.

Field number VI specifies the initial array location or subscript of the

data in Field V. If this field is blank, an initial subscript of 1 is implied.

The subscript may appear an;where in the field. Example:

In the example, SXMOD is an array containing five elements. The first element

Is 0.075 while the fourth element is 1.0 as denoted by the 4 in column 67.

Field number VII is not used as for as the input routine is concerned.

3.2.2 Input Data fo r the Flexible Body Option - The revised TOI.A com-

puter program can be run considering either a rigid or a flexible airframe.

In either case, all of the d ata defined in Re ference 1 for a art icu lar case

mus t be input . The additional data required by the flexible body option of

the TOI.A computer program are defined in Figure 3-2 and discussed below.

To use TOLA when the airframe is considered rigid, the indicator INDFLX

rust be equal to zero. No other additional input is required.

To use TOLA when the airframe is considered flexible, the indicator

INDFLX must be set equal to one and additional data describing the airframe

elasticity are required. The number of free-free normal modes, NMODF., repre-

senting the airframe flexibility must be specified. A maximum of twenty modes

•w
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INPUT
INDICATOR/
VARIABLE

COORDINATE
SYSTEM(1) INDICATOR OR VARIABLE DEFINITION

INDFLX INDICATOR DEFINING OPTION
INDFLX - 0 - RIGID AIRFRAME
INDFLX - 1	 FLEXIBLE AIRFRAME

NMOUE INDICATES NUItBER OF MODES INPUT
(20 MAXIMUM)

GMASSI(I) GENERALIZED MASS OF I TH ELASTiC MODE

GFREQ(I) FREQUENCY OF I TH MODE (RADIANS/SEC)

SXMOD(I) BCS X MODE SHAPE FOR STRUT ATTACHMENT POINTS
IN I TH MODE

JYMOD(I) bCS Y MODE SHAPE FOR STRUT ATTACHMEIJT POINTS
IN I TH MODF

SZMOD(1) BCS Z MODE SHAPE FOR STRUT ATTACHMENT POINTS
IN I TH MODE

TX210D(I) BCS X MODE SHAPE FOR ENGINE THRUST APPLICATION
ATTACHMENT PO1 j1T5 IN I TH MODE

ARMODE(I) BCS X,Y,L, ©X,9 ,Az COMPONENTS OF MODE SHAPE
FOR AERODYNAMIC FORCE AND MOMENT REFLR-
ENCE LOCATION IN I TH MODE

PF(I) PARTICIPATION FACTORS OF GE14ERALIZED
AERODYNAMIC FO"CES AND MOMENTS IN I TH MODE

SKC(K) SCS DISTANCE BETWEEN K TH STRUT AXLE AND STRUT
CENTER OF MASS

DCMCDE(I) BCS X,Y,Z COMPONENTS OF MODE SHAPE FOR DRAG
CHUTE ATI,1 'HMENT POINT IN I TH MODE

3PTS NUMBER OF POINTS ON THE AIRFRAME AT WHICH
OUTPUT IS REQUESTZD (20 MAXIMUM)

ROIS(J) BCS ROISX, ROISY, ROISZ COMPONENTS OF POSITION
VECTOR FOR .T TH POINT ON FLEXIBLE AIRFRAMk.
AT WHICH OUTPUT IS REQUESTED

OUTMOD(I) BCS X,Y,Z COMPONENTS OF I TH MODE SHAPE FOR
POINTS ON FLEXIBLE AIRFRAME AT WHICH

OUTPUT IS REQUESTED.

IFLX(I) INDICATES THE POINTS WHOSE DATA WILL BE
STORED ON TAPE

(1) NOTE: BCS - BODY COORDINATE SYSTEM SCS = STRUT COORDINATE SYSTEM

FIGURE 3-2 INPUT DATA FOR TOLA FLEXIBLE BODY OPTION
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can be used. The natural frequency, GFRE:Q(I), and geoiura:azod mass, GMASS1(I),

for clack mode must be input. The mode shape magnitudes, SXMOD(I), SYMOD(Y),

SZMOD(Z), for each mode at the strut attachment locations should be input.

While the program will run without these input data, it will use a value of

zero for the mode shape magnitudes. Similarly, the mode shape data at the

point of application of the engine thrust, TXMOD(I), and aerodynamic forces

and mouients, ARMODE(I), should be input for solution of any practical takeoff/

landing problem.

The aerodynamic loads are treated as concentrated loads in TOI.A in the

form of total aerodynamic forces and moments acting at a salected reference

point on the airframe. To obtain realistic flexible body r p c,ponse, weighting

ef`ucts or participation factors, PF(1), of the aerodynamic to^ds on the res-

ponse of each normal. mode are required. If aerodynamic effects on the flexi-

ble airframe response are desired, the user must input the proper values for

the PF(I) array. If the PF(I) are not input, the default values for this

array are zero and all effects of the aerodynamic loads on modal response are

assumed to be small ar.d therefore neglected. A general approach for calculat-

ing the aerodynamic weighting effects is suggested in Appendix B.

All of the arrays used in the flexible bcdy option are in vector fore!

(oiie dimensional), and the subroutine expects the modal data to appear in a

particular order on the data input 'ands. The order required by the subrou-

time is best shown through an example. If the aircraft simulated in the pro-

gram has three landing gear struts and two engines, and four vibratory modes

are selected to represent airframe flexibility, then the typical strut and

engine attachment point modal data would appear as follows:

Strut 1 Attach Point

Mode X Y Z

1 --.41 .68 -.14

2 .38 .03 .79

3 -.40 -.08 .03

4 -.25 .16 .17
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Strut 2 Atta.:h Point

Mode	 X	 Y	 2

	1	 -.83	 .69	 -.33

	

2	 .48	 .06	 .86

	

3	 -.83	 -.01	 .05

	

4	 -.47	 .17	 .38

r^
Strut 3 Attach Point

Mode	 X	 Y	 Z

	1	 -1.00	 .69	 -.41

	

2	 .52	 .07	 .89	 I

j	 3	 -1.00	 -.08	 .05

	

4	 -.55	 .17	 .49

Engine 1 Attach Point	 Engine 2 Attach Point

Mode	 X	 Mode	 X

	1	 -.64	 1	 -.68

	

2	 .29	 2	 .36

	

3	 -.59	 3	 -.65

	

4	 --.32	 4	 --.37

Write each component of the strut attachment point mode shape as though in an

array dimensioned number-of-struts x number-of-modeq.

	-.41	 .38 -.40 -.25

[SXMOD) r	 -.83	 .48 -.83 -.47

	

-1.0	 .52 -1.0 -.55

	

68	 .03 -.08	 .16

[S;'MOD)	 .69	 .06 -.07	 .17

	.69	 .07 -.08	 .17

	

-.14	 .79	 .03	 .17

[SZMOD] =	 -.33	 .86	 .05	 .38

	

-.41	 .89	 .05	 .49

The engine attachment point modal data should be written in an array dimensioned

number-of-engines x number-of-modes:

[TXMODJ -	
-•64	 .29 -.59 -.32

	-.68	 .36 -. 01-5	 -.37
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t	 Transform each array into vector form by reading the matrix elements by

-t	 columns. Thus the order in which the data is read would be as follows:
i

	

SXMOD = -.41	 SYMOD - .68	 SZMOD = -.14	 TXMOD . -.64

	

-.83	 .69	 -.33	 -.68

	

-1.0	 .69	 -.41	 .29

	

.38	 .03	 .79	 .36

	

.48	 .06	 .86	 -.59

	

.52	 .07	 .89	 -.65

	

--.40	 -.08	 .03	 -.32

	

-.83	 -.07	 .05	 -.37

	

-1.0	 --.08	 .05

	

-.25	 .16	 .17

	

-.47	 .17	 .38

	

-.55	 .17	 .49

These data would then be placed on cards according to the format described in

the previous section.

Typical aerodynamic data and Participation factors would appear as

follows:

Aerodynamic Data

Mode	 X	 Y	 Z	 0X	 ey	 6Z

-I	 1	 .16	 .20	 --.89	 .0004	 .0045	 .0009

2	 .20	 .15	 --.96	 .0002	 .0053	 -.0003

3	 .12	 .08	 --.65	 -.0001	 .0038	 .0010

4	 .05	 .09	 -.59	 .0003	 .0036	 -.0007

{	 Participation Factors

Mode	 X	 Y	 Z	 OX	 0 	 6Z

1	 .30	 .36	 -1.87	 .15	 -.93	 .20

2	 .46	 .39	 2.15	 .12	 -1.15	 -.09

3	 .28	 .21	 -1.13	 .04	 -.83	 .21

4	 .16	 .24	 .97	 .08	 -.79	 -.17

AgAin, write the data in an array where each column represents the data for a

single mode; then read the matrix columnwise.

25
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ARMODE s .16 .20 .12 .05 PF .30 .46 _28 .16

.20 .15 .08 .09 .36 .39 .21 .24

-.89 -.96 -.65 -.59 -1.87 2.15 -1.13 .97

.0004 .0002 -.0001 .0003 .15 .12 .04 .08

.0045 .0053 .0038 .0036 -.93 -1.15 -.83 -.79

.0009 -.0003 .0010 -.0007 .20 -.09 .21 -.17

ARMODE	 .16 PF	 .30

.20 .36

-.89 1.87

.0004 .15

.0045 -.93

.0009 .20

.20 .46

.15 .39

SKC(K) and DCMODE(I) are optional data. The program sets these quanti-

ties to zero if not input. SKC(K) is the distance from the tire axle to the

strut_ center of mass measured along the strut stroke. It iE approximately

equal to zero for many landing gears. The order in which the struts are num- •

bered in SKC(K) must be consistent with the order implied by the strut attach-

ment point mode shapes. If the third row in the modal data represents ie motion

of the third strut attachment point, the third element in array SKC(K)	 ,t be

the described distance for that strut.

DCMODE(I) defines the mode shape at the drag chute attach point and is

necessary only when the aircraft has a drag chute. These modal data are in-

put in an order similar to that for the aerodynamic data. If written in a

two-dimensional array, each column of data represents the X, Y, Z components

of the mode shape for a given mode.

The remaining input data indicated in Figure 3-2 are necessary to obtain

flexible body response output on the airframe. NPTS indicates the number of

points at which output is requested. ROIS(J) are the X, Y, Z components of
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1
the position vector defining the location of the points relative to the air-

frame or 0th body coordinate system. OUTMOD(I) are the components of each

mode shape at those points for which output io specified. As before, the

order of the data is significant and an example will best show this. If out-

put is desired at two points on the aircraft, typical data would appear as

'
	

below-

Point 1

	

Location	 Mode	 1	 2	 3	 4

	

X - 2.71	 X	 .09	 .11	 -.05	 .02

Y - 17.63	 Y	 .02	 .01	 -.03	 .01

	

Z - 1.52	 Z	 .95	 --.98	 .87	 -.77

Point 2

	Location	 Mode	 1	 2	 3	 4

	

X - 2.71	 X	 .07	 .10	 -.04	 .01

	

Y - 8.42	 Y	 .01	 -.02	 -.03	 -.02

	

Z - 1.25	 Z	 .43	 -.39	 .41	 -.29

The matrix ROIS(J) should be written as though dimensioned 3(X,Y,Z) x NPTS

and then read by columns. For the above example, ROIS(J) would appear as

follows:

ROIS(J) - 2.71, 17,63, 1.52, 2.71, 8.42, 1.25

Each column of OUTMOD(I) should contain all of the modal data for a given

point. The X component of data for all modes should procede the Y component,

with the Y component preceding the Z. Written in two dimensional form for

the example being considered, OUTMOD(I) would be given as:

(OUTMOD) -	 . 09	 .07

	.11	 •10	 X Component

	

-.05	 -.04

	

.02	 .O1

	

.02	 .O1

	

.01	 -•02	 Y Component

	

-.03	 -.03

	

.O1	 --.02

t
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.95

-.98

.87

-.71

This matrix should be transf,

.4J

.39	
Z Component

.41

-.29

)rmed to vector form by reading the elements by

column.

The array IFLX(I) dictates which flexible body response data will be

saved on tape and used as input for a plot routine. Subroutine FLEX can

formulate and print the flexible body response at up to twenty points on the

aircraft. IFLX(1) enables the user to select from these points, those whose

data will be plotted. Each output point is assigned a number by the order in

which their modal. data appears in array OUTMOD(I). An element in IFLX whose

value is one will cause the data for that respective point to be placed on

tape. For example, if response data is formulated at five points on the air-

craft, IFLX - (1, 0, 1, 1, 0) will cause all flexible body data associated

with point numbers one, three and four to be saved on tape. Other indicators

required to store TOLA output data are discussed in Section 3.2.5. If no

flexible body response data is desired, NPTS, ROIS, OUTMOD and IFLX need not

be input.

There is no specific system of units associated with the input informa-

tion, except for the modal frequencies which must be expressed in radians/

unit time. All other parameters may be expressed in any consistent set of

units, either English or Metric (inches or centimeters, pounds or dynes).

The units selected must, of course, be consistent with the rigid body set

used (see Reference 1).

3.2.3 Output Data from the Flexible Body Option - The data that can be

output from subroutine FLEX1 consists of the flexible body components of the

inertial accelerations, velocity and displacement in each of the three body

coordinate directions and the total inertial acceleration and velocity in

each coordinate direction. The output variable names used in FLEX1 and their

definition are given in Figure 3-3.

3.2.4 Staging the Flexible Body Option into the Program - If aircraft

elasticity is desired in aa analysis, the program will turn the flexible body

option subroutine on at the same time the landing gear subroutine is staged
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ALL QUANTITIES ARE IN BODY COORDINATES

POINT -	 DEFINES THE POINT NUMBER (1-20)

XD2F X COMPONENT OF THI: INERTIAL. ACCELERATION DUE TO FLEXIBILITY

XD2T -	 X COMPONENT OF THE TOTAL INERTIAL ACCELERATION

YD2F Y COMPONENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY

YD2T Y COMPONENT OF THE TOTAL INERTIAL ACCELERATION

ZD2F -	 Z COMPONENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY

ZD2T -	 Z COMPONENT OF THE TOTAL INERTIAL ACCELERATION

XD1F X COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY

XD1T X C0:4PONENT OF THE TOTAL INERTIAL VELOCITY

YD1F Y COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY

YD1T Y COMPONENT OF THE TOTAL INERTIAL VELOCITY

LD1F -	 Z COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY

ZD1T -	 Z COMPONENT OF THE TOTAL INERTIAL VELOCITY

XDOF -	 X COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY

YDOF Y COMPONENT OF DISPLACEMENT DUE TG FLEXIBILITY

ZDOF Z COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY

FIGURE 3•-3 OUTPUT VARIABLES USED IN FLEM
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into the program. This is done by testing the valijus of ho:.h the flexible

body option indicator (1NI)FLX) and the landing gear indicator (INDI.G) 	 truth

must be non-zero for flexibility effects to be Included.

Initial generalized displacements are calculated based on values of

variables at the time the option is staged into the program. These initial

displacements are then used in subsequent calculation of the generalized

accelerations.

3.2.5 Data Plotting Information - Majot revisions were made to the sub--

routine that stores data for use by a sr!paratc plotting prugram. As now re-

wrilten, subroutine SDFI.GI' first prints headers that identify the variable

names of the data that follow. These headers are printed uuly once. Each

call to the subroutine then writes to tape all data associated with a single

time point. This eliminates the need to store the data In IntermediaLt-

arrays.

The indicators described in Reference 1 and earlier in this report that

control the logic in SDFLGI' have not been modified. They are as follows:

T.PLT - 1	 denotes that data will be stored on tape for plotting

ISDF - 1	 indicates rigid body data will be saved

ISTPI.1 - 1

ISTPL2 - 1

ISTPL3 = 1	
denotes that data for landing gears number 1 through 5 will

be stored on tape
ISTPL4 = 1

ISTPLS - 1

IFLX(1) - l	 indicates that flexible response data for the i th output
point will be saved

A new plotting program was developed to be compatible with the data for-

mat of the revised TOLA subroutine SDF'LGP. This program, entitled PLTDAT, is

submitted as a separate ,job after a data tape has been generated by the TOLA

program. The plot tape generated by PLTDAT can then be used by any off-line

plotting device. A listing of the PLTDAT computer program is given in Appendix C.

The plot program was designed to permit the user a high degree of flexi-

bility in the use of the program. Any variable stored for plotting may be

chosen as the independent variable.. Not only does this allow conventional

time history plots Lo be made, but also such plots as the altitude of the
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center of mass versus downrange position or strut acceleration versus strut

stroke. A maximum of five dependent variables can be plotted on a single graph.

This enables the -ner to make direct comparisons of several simultaneously

displayed variables.

All graphs are scaled to an 8-1/2 x 11 inch page si7e; however, the actual

plotting area depends on the number of dependent variables. The ordinate (de-

pendent variable) axis is six inches in length. The length of the abcissa

(independent variable) axis ranges from 9.4 inches for one dependent variable

to 7.0 inches for five dependent variables.

The input data required by the plot program must follow a particular for-

mat. The first card contains an integer (format 16) that opecifies the number

of data points plotted per graph. The remaining cards control the number of

plot&, define graph titles and dictate the dependent and independent variables.

This is accomplished by beginning each data card with a control identifier.

These control identifiers are TITLEI, TITLE2, INDVAR, DEPVAR and PLOT. All

ident-ifiets must begin in column 1 with their associated data beginning in

column 11, TITLEI and TITLE2 permit a 40 character title and subtitle to be

printed on the graph. If no titles are desired, these data are omitted.

INDVAR defines the variable name on that card as the independent variable.

DEPVAR defines a maximum of five variable names (format 5A10) as dependent

variables. The word PLOT causes the graphs to be generated with the current

titles, dependent and independent variables.

In order to uniquely identify all variables, a two digit numerical prefix

is assigned to each repetitive data name. For example, if TOLA subroutine

SDFLGP has saved data for landing gears one, three, and five, PLTDAT will assign

a 01 prefix to all data for gear ore, a 02 prefix to all data for gear three,

and a 03 prefix to all data for gear five. Thus the strut acceleration for

gear five would be 03SD2 while the strut stroke for gear three would be 02S.

Figure 3-8 shows a sample of input data for the plotting program. TOLA

subroutine SDFLt:P has already saved flexible body data for three points on

the aircraft and landing gear data for gear ni ►mbers one, three, four and five.

The first line in the plotting data indicates that two hundred points will be

plotted on each graph. The main title for the first plot is "TOLA TIME HISTORY"

while the subtitle is "STRUT ACCELERATIONS". The independent variable is time.
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The dependent variables are the strut accelerationb corresponding to the fit'.+t

three gears for which data is stored, struts one, three, and four.

1	 '.'1 YI ..
M ^rI1f ^

POO T WAN if  1 l Y(NT

i	 r! 1 4 1-i$k L I I	 I 'mil l !ru N 1 IrH »• 11 •! «H •7«« fi1tll « r ^^^p
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AL

p 'V A I

A

IN E_

l

I

T

T L Ell T k L DISPLAL L MENTS
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I

1-Z-T1F j

FIGURE 3-4 SAMPLE OF PLOTTING DATA

For the second graph, no main title is defines'. so the program uses the

current title defined by TITLEI. The subtitle for this plot is "STRUT

DISPLACEMENTS" as shown by the TITLE2 card. The independent variable has

not beer. redefined and therefore is still time. The dependent variables are

the strut displacements for gears one, three and four.

The third and final plot indicated by these data also uses the current

main title but redefines the subtitle as "FLEXIBLE ACCELERATION-PILOT STATION".

The independent variable is still time while the single dependent variable is

the vertical acceleration at the first flexible body point.

The following standard CalComp plotting routines are called by PLTDAT:

PLOTS	 PLOT	 SCALE	 NUMi3ER

LABFL	 SYMBOL	 AXIS

3.2.6 Comments on Program Operation - In addition to a working knowledge

of Lhe program, the user is generally interested in the size of the program
1
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and its operating cost. Using the existing OVERLAY structure, the TOLA com-

puter program with the flexible body option has a core requirement of 67K

octal words. Most of the space associated with the flexible body rrtion ;t-

self is allocated to store the potentially large quantity of input modal data.

Every effort was made during program development to streamline the option.

Program operating costs vary from one computer system to the next so it

is not possible to develop a single cost formula. Several observations, how-

ever, can be made. The mayor factors that effect the cost of a TOLA run are

the total number of integration steps and the number of variables that need

to be integrated. The number of integration steps is dictated by the time

length of the analysis and the integration Etep size. Although the user has

little control over the step size chosen by the integration routine, he can

directly input the time at which the program will terminate. Care should be

taken to insure that the program dues not continue to run beyond the points

of interest. An approximation to determine the time of a flexible body run is

given by the expression:

(NO. OF INTEGRATED VARIABLES)	
1.4

(TIME.)	 + (TIME)	
FLEX

FLEX	 RIGID (NO. OF INTEGRATED VARIABLES) RIGID
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4. SUBROUTINE DESCRIPTIONS

A description of all subroutines added to the original version of the

TOLA computer provram is included in this section. Also, those existing

equations that were modified to include flexibility effects are shown. The

executive subroutine of the flexible body option is FLEX1. This routine

contains calls to the other subroutines associated with the option, and as

a group, formulates and solves the equations of motion for points on the

flexible airframe.

4.1 FLEX1 - Subroutine FLEX1 formulates a maximum of twenty coupled,

second order differential equations, and through matrix manipulation, solves

the following set of simultaneous linear equations:

[A]	 ; q } -	 B }	 (4-1)

The coefficient matrix [A] is a function of the generalized mass corresponding

to each mode, the mode shape defined at each stint attach point, and the strut

masses. The matrix B is a function of all exttrrnal forces and terms con-

sidered as forces during each time increment. The independent variables J^f

are the second derivative of the generalized coordinates with respect to

time.

The overall sub •.outine is divided into several entry points with each

entry performing th:: function described below:

FLEX1 establishes data blocks and array sizes and initializes variables.

FLEX2 computes those components o.`_ matrices [A] and JB} that are time

invariant and determines the initial generalized displacements.

FLEX3 computes the time varying components of matrix JBI and formulates

the simultaneous linear equations as a function of q.

FLEX4 is null.

FLEX5 is null..

FLEX6 formulates and prints the output data generated by the flexible

body option,

FI.EX7 transfers, time dependent variables to and from the integration

routine.

PAuf	 NOT FILMED
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4.2 DECOMP - Subroutine DECOMP is pert of a package that solves the

not of simultaneous equations defined in equation (4-1). DECOMP manipulates

the coefficient matrix (A) into upper and lower triangular form whizh, com-
bined with subroutine SOLVE, eliminates the need for a matrix inverse routine.

Subroutine DECOMP is called from ENTRY FLEX2.

4.3 SOLVE - Subroutine SOLVE determines the values of 1 4 1 based on the

upper and lower triangular coefficient matrix calculated in DECOMP and the

matrix ;BI determined in rLEX3. Subroutine SOLVE is called from ENTRY FLEX3.

4.4 SING - Subroutine SING prints error diagnostics and terminates the

program if subroutine DECOMP cannot properly transform the coefficient matrix

(A) into upper and lower triangular form. SING is called from DECOMP.

4.5 Matrix Subroutines - The subroutines that follow are standard CDC

library matrix routines that are included with the option to make the program

independent of any machine library shortcomings or limitations. All of these

routines are called from ENTRY FLEX2 or ENTRY FLEX3.

ARAY - Subroutine ARAY converts a data array from single to double

dimension. The CDC library title for this routine (ARRAY) was changed since

there was an existing TOLA subroutine by that name.

CTIE - Subroutine CTIE adjoins two matrices by columns.

LOC - Subroutine LOC computes a vector subscript for an element in a

matrix of specified storage mode.

GTPRD - Subroutine GTPRD gives the transpose product of two general

matrices.

GMSUB - Subroutine GMSUB will subtract two general matrices.

GMADD - Subroutine GMADD adds two general matrices.

GTPRD - Subroutine GMPRD computes the product of two general matrices.

4.6 Modifications to Existing TOLA Equations - Existing TOLA equations

were modified to include the effects of flexibility on landing gear displace-

ments, velocities and accelerations. The three components of the strut attach

point position vectors, RAX, RAY, RAZ , were revised to include the gene ilized

flexible displacement as follows:

E

C

	 36	
1



37
1

T	 ^'1 ir l^^r • ^

. ( 1,

k
RAX	 PAX	 11 ml n1	 1xn qn

n- 1
k

RAY	 RAti	 + 1 2 m 2 n 2 	 Zyn qn

n-1

k
RA^	 kAZ	 13 m 3 n 3 	 zn

In

n-1

(4-2)

where l i , M i , and n  transform the displacemea-s from inertial axes to body

axes systems.

T1he changes in the strut velocity equations resulted from introducing

the generalized flexible velocity q. As rewritten, the components of the

strut attach point velocity vector are as follows:

%X RDX +

N	 k

q v ^zcl	 -
N	 k

r	 Fyn q n + E
k

S xn qn
n-1 n-1 n-1

-%Y R.	 + r T 2 k - p	 ^k < •n + ^k q	 (4-3)aY xn zn yn n
n- 1 n-1 nil

%Z RDZ +

N	 k

p E Fyn

N	 k	 )

q	 E	 y xr. q n

N

+ E

k

a zn qn
n-1 n-1 n- 1

where p,	 q, and r are the rigid body roll,	 pitch and yaw rates respectively.

Similarly, the strut acceleration equations are modified by incorpor-

ating the generalized flexible acceleration q.	 The revised equation then

taken on the form

N
S S + ak31 L ^xn q n + ak33 Ezn qn	 (4-4)

n-1	 n-1

All of these modifications to the landing bear equations were made in sub-

routine LGEA3C.

The forces and moments resulting from landing gear, flexibility were

incorporated into the rigid body equations a shown below.



F  u F  t
nml

Fy	

F i	 1

Fz • FZ

n

K	 ^xn	 y11
1

k

F yn	 an

k
^zn	 an

11

( 4 -5)
.	 k	

xL	 L - n- tlmk tRk8y O zn -	 ksz + akll (r Fk 	Skc )l myn } qn

M M-	 _	 k	 _

1 Tc -̂ " 'k { E ksz + `^kll (rFk 	Skc) ^xn -	 ksx	 a	 (r -S ) )
1	 k13	 Fk kc

k

^zn } qn

fJ ^ Nt^	 k	 K^	 _	 _
- -	 me ( ksy mxn +	 ksx	 akl3 (rFk	 Skc)] m k }

n 11	 n	 nY

These additions were made in subroutine LGEARI.

s.
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5. FLOW LOGIC FOR FI,F.XIBLE BODY OPTION

Subroutine FLEXI, employs a matrix approach to formulate anti solve the

flexible body equations of motion. These equations are given as

[ms 1
,[

i a s l f Lis	 n S I	 qslJJJ

+[[4 k .] T

x Ln^1t] 
[^k

jx

+ [

y

k,] k

yT	 L^^	 C^yn] + ^^ks] T L^t^ ` d in, n^

+

k	 T
[s,

 1
[^ ks]

y 	 [pzs]y x ^
k	

T U	 0
Mt !

0	 0

X

1	 -

'k 3l
0

I c

I ^tnk

0	 0	 ;mkf Z a 33

,.k

+ [tks]T k.yj -
[ ,̂,k.]T [ 

- lcsz] + [rl,, 'kc) Lakll]1
J

^ wx t}

+([Wks] 

I

1csz1l	 +
C

[r Fk	 Skc	 [al:ll^^
[^k

rz] rI	 sx, Ir Fk - SItcl

PC

Lakl^l j WyA7k^

+(
tksj 

11, 
r[ sx l - Lr	 - S	

La	
1l -	 k ^ T I lc. y {w tnk(	 !Q ( (5-1)  1 Rk: ,J	 Fk	 k c	 k 13,J
J
	X. 	 [ 4	 z	 i s

Definition of these symbols with their program variable names are given in

Figure 5-1.

Many of the terms in Equation (5-1) are constant and need be calculated

only in the initial call to subroutine FLEXl after the option has been staged

into the program. Rewriting this equation in a shorthand matrix form that

separates the constant terms from the time dependent variables yields

X-ak31 'k
[M] jqj + [K] jql + [CFORCI]	 + [CFORC2] 1 xr-k

L -
a k33 Sk

(5-2)
+ [GFORC3] l L^

Y
 mk! + [GFORC4] Jwzmkr = ;Qsj

A comparison of Equations (5-1) and (5-2) will aid in determining which terms

are included in each of the shorthand matrix expressions.

Each matrix in Equation (5-2) is formulated in a particular section or

entry of subroutine FLEX1. The subroutine further manipulates the equation

ti 
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W, into a set of linear, simultaneous	 IiAtiocid with q as the independent variable.

I 'll	 I B}	 C5-3)

This set of equations is then solved for q.

The flow diagrams that iol.low indicate the sequential approach used to

formulate the components of the flexible body equations of motion ani the

subsequent solution of these equations. A section of subroutine coding is

listed preceded by an explanation of the function of that section. The

notation used in the coding is given in Figure (5-1).

A complete listing of the modified TOLA computer program with the flexible

body option is given in Appendix A.

m	 GMASS.1	 GENERALIZED MASS OF s tt, MODE
s

w s GIREQ	 NATURAL FREQUENCY OF s th MODE

Q S' Qys' Qzs
SXMOD, SYMOD, SZMOD

RIGID BODY 
T
RANSLATIONAL ACCELERATIONS

X. Y, Z COMPONENTS OF THE MODAL DEFLECTIONS

FOR THE k th STRUT ATTACH POINT

MASS OF I.- th STRUT

DIRECTION COSINES RELATING STRUT COORDINATE:

SYSTEM TO BODY COORDINATE SYSTEM

ACCELERATION OF k th STRUT

X, Y, Z COMPONENTS OF STRUT ATTACH POINT

POSITION VECTOR

akll' akl3' ak3l' ak33
All, A13, A31, A33

Rksx' %sv' ksz

DISTANCE FROM STRUT ATTACH POI!3T TO EXTENDED

POSITION OF AXLE

DISTANCE FROM STRUT AXLE TO STRUT CENTER OF

MASS

RIGID BODY ANGULAR ACCELERATIONS

GENERALIZED FORCES

FIG-LIRE 55 -1 DEFINITION OF SYMBOLS
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.*

ENTRY FLEX1

ESTABLISH COMMON REGION AND DIMENSION LOCAL. ARRAYS

COMMON /U(RGOti/;KIPUP,000(7)94N1tJER ON.(13) 9 AA771' ^JM.(911 ALA77F9
*OH S (35 	 AMA77F,OM4(91,ANAZ?F,ANA77A UM5(12) AX77 C UP69AY37F,
*DM7(21 dIIIF UMb(Ff	 YA77P JM9(1A3; IM?77Z 6fl,. ^^77?1,OM11(5),
*,I177R,3N1- Uf77 a 1 0 14 1 5( 5) 9 kl77R t UM14,RI77R^, %Mi di (14.j)
*U777F UM'bf19),V73fF,I)M17(3),w7^7F,DM18('33) NSTP0
*MASS(4),ZX(5),RY(51 9 RZ(5) OM:9(32),RF(5),UME(97),^J?1(2),
*SJ22(2)sD23(L),302-#(2) SUZ5t2) 9 042- 1(IN Dmz2(1':31,
4-INOLG,O1L3(151) INOFLGctAMUUE,GMASS1(CLI,IFPtG(2t1•
*SXMUU(1J " i,SYMU^I(:.,,1,.IMf)l)(l,iil SKC(5 ► TXM00(3L1,
*OCR(ODE(5,:1,A R MCOE( 12^ l, NOT S t OUTH5)(12	 IWIS(bL ► ,
*PF(I,u	 -9,1 2,) GUJ_(^.) GGOc(2'),flUMC4(2.)
COMMON/FLXOP/G^0,<Cc(i.,f SF0RC3(1i6! GFOR04(....),

*T(5)•FCX,FCY,FCZ,XU2F (2Jf X02T(2i) YCi2F(' 	 YJ'T(2,,),Z(-)2F(2. ),
• ZJ2T(2u1, 9UIF(i:,I,X0!T(21	 YJ1F(2u	 Y01T(^^.`,7.J1F(2u1,101T(2.),
• Xl1,F (2.,) YU.F ( c.),Z1) _ F (2 _)
C3MMON/LGE/A1i(5) A';(5)•A31(5),A33(•^),OM_4(27^)
COMMON/NT%OM/HT• ]^M11([)
REAL MASS
OIMt-NSIOK GMAS, (4.,.),'iMQSS (251,GS'(OU (4._ ) t (:0 ►'M3^ (2,, ^2, 1

t 151(2,),uFUkC:(cv),DIFF(5) t RZA' 1(2^), ^X.:.3(2ti),RKSY(25),
*SDD(:^f,VAA vl(J),OMXCIIM( p OMY'JlfllS)eIJMLuiM(JI+GF(^l)tFr)C(v),
*CTMFl(12„) f GTF(2.,) ,SU. (31,^U1!3),302(3),TI1L(1i,),LA(4G),
*CJLF(2u

EU'J1VAL-NCL (StILA.(1)	 JD (I
DATA HUR / •3H 	 FLEX/,(fITL( I), I=1,1b1/5HPOIIVT,4H^t07-C",4HXn2T,4HYUZF,

*4HYOZT,4HZUtF,4HZ1)[T,'• HXf) 1F ,44A'U T,4HYU1F,4HYDIT,.HZ(11F,
*4HZG.T,4HX,),.1- 9 4r4Y0, F,4dZJ. F/

INITIALIZE VAt;IABLES

' 4^.

1

15

QMA„^I1- I
OO 2 I=1,25
SMASS(I)=..
RZA11(I)=;.
RXA13(ii=^
RKSY(I)
JU 15 I=:^^.
LA(1)-^
NMUGE=.

Jf?lGllV",L.It a()()R

FRETURN
L-- I

PAGE i.
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0

oRIGNq AL PAU iS
OF POOR QUALr"

ENTRY FLEX2

TEST OPTION INDICATOR

IF( IN)FLK.tG,.. ON. IN ► l,i.L:.L)RETURN

FORM LA ARRAY USED BY INTEGRATION ROUTINE

NVAP=Z•N100E
CALL - INUOU( NV" -, LAO

DETERMINE THE COUPLED GENERALIZED MASS MATRIX [M]

00 3,
N 4 z (K—:1'NMUCC;K

30	 GMA^S (NA) =,,MASSi ( 3 )
00 3: N=:	 TPIJI
LEA=(N - A,)^-'2TRUT ♦ N

31 SMASS(LLA)=MfSSINI

F
ALL GTPRJ(3XM0D,SMASS•CTMP',NSTQUT,NMOR=,NSTRUT)
ALL GM P R J ( C 7 M P 1 SXM01 1 0iMOS,1^40Uc,N5T-^U 	 NMUOEI

CALL GMA 1)J(G^rCO•GhASS•GIASa•NMOU' NMO;JE)
CALL GY PR-)( SYM y'U t 3fl A3S,CTMF-1,ti;TRJT f•MGOt i NSTRUT )
CALL GMFQJ(GT,1P^,iYMO,)•G^SMOO,NH(jOEgNSTRUT,1JMO0E)
CALL GMAiA(C.MC0vCmAiS,t, M A S c' •r•MOUE NMC)DE)
CALL GTHRJISZMOIJ• Sr1AS ;,.CTnP:.N;TwJT•rJMODcr'+STRUTI
CALL GMPR.J(C7Mr.1ISZMU')•GSMGDo'4MOC,c9;4STRUT•NMOJL)
CALL GMAi1J(G.,,M') , J •GIMAi),GMASS*NM^tIUc•hMOUE)

CONVERT MASS MATRIX INTO TRIANGULAR FORM

GALL A,<AY(: , t MCjEpNMU0I t	 a	 C,M4:iS•GOPMAS)
CALL DECCI^IF'MHCIJL,COPttA^•C6:FS
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Il. Fy,;^s^; ^,

R QUALITY,

FORM MATRICES GIFORC1 , GFORC2, GF02C3, GFORC4

CALL Fit	 )(;; X M CU, M i , 7 ;, 11 N -JTQ'1T t`)MODL 1)
CALL :,TN,-'J(;Yt,,0,), MA. S'-), jS' NST^L^F,l)
CALL C T 1 (0S,D;},CTMP-, Ao - ^: u,J 1)
CALL G1 as 1(:;1 1CU 'IA 55r')S,r+^ -^.if9Nl^ot,.)
C .11l CT1^(G1 M P1 ^^Ci,!iFJZC1,NM0. ►L,2,4,4,1)
00 3-- L=: N',TQL
Jl FF (L) =kF

t 
(L.)-SKC (L )

g IA:1(ri") =n1 (L) ti ► If	 (L) •	L)
►?+(Ac?(tt.^)=^;Y(LI- u:f F(L)•^iS(L)

33 RKSY(MA) =O (L)
CALL	 t4,fFJTLt:MUUL:')ST^UT)
t. ►+LL	 IJ;T^tJT,NM00r_ NSTRJT)
CALL (;hid J i(r,T'(F	 'A ' j•^,^ ON:._,NMC)J	 (Jf^,N,TR 	 )
CALL GTP'')(:iXr1CO3^^A;;,rTMF1,NSTr'UT,)+^10')GrNSiRUT)
CALL. GTP<^(^^.Mr,1,_"XA_ ,t; MuU ( r)ST-^JT,NNUUF. NST?UT)
CALL Gr► y,/,t(GTMF_,i,, Mr ;.,r,F(RG, ,r9Mr!Oc,NiTtl)^)
C ►► LL GT1 3 RJ( iYMI,_► , ; .141s.GTNPi,N:T,0JT,NM0Jt,t4STr?,JTJ
CALL l.T)'kJ(	 -,M008ASTRUT tfH011;7,NSTRJT)
CALL Ghi`W(O mM; -.,i,',,d il l;, r,FGW 4,^^1''(0tJ^,W l^	 TI

DETERMINE INiT1AL DISPLACEMENTS

SUM.L _ .
SUM 	 .
UJ 0 4 1=. ,gNST;,UT
SVI1=JU!":+A3— ( I) a iLft((I — :) •^+:)34	 SUM 3=SOM.)+#'i,(11*St ► i,((T
VA g Y; (i) =AX 77F—,,J`'I_
VaRY:(cl=AY77F
VARY. (;) =4Z 77F— SU`f':
CALL GnPRn( 1,F04r1 ,VAwy_ Q s r ► MJUc,ld:,l ►OJ 35 1=1,(4,,T,'UT
7MXJ.M (I) =f' 17/ -. • MAS:, t I)
UMY iJ7.M (I) =^^ 1 1TK. • 'fA Si ( )
0M701MiI zlNI77r^1 *MA SS(I)
:ALL Gm P -'.) GFU ..;_^u'1XJ:'1 L GF,rU10[J_, JSTpur,:)CALL GM "AL) 11S t GF, 1S,NMQLIk ,I
CALL ,Mr 1 J ( G Fc l r?f,JIUMY'J:ti•lf N-"JDr_ ,NSTRjT•:)
CALL F, "1P -^1((n, F ? K C4st 0^17001 149 FgNfl')U_,;I;TRUT,1)CALL L,t1A JJ(U`,,uF,75,r1M0Uc,,) 	 --	 I
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1	 ^

B

CALL GTHKJ(TXMCO,T,GVjIN NMUUE•1)
CALL GMSU.I(GF,OS,OS,NMOU^,1l
F OC (1) :FCA
FJC(Z)=FCY
F,.'C (3) =FCL
CALL GTPQJJ(O f MOUE F0C F 3 NM0DE,1)
CALL G^^40D(,r,	 Iso^5q;:^i 0^^^!
)0 36 I =:, tlMcbc
NN=(I-.)'o+.
CTMP1(NN)=-AkM000(NNJ fAA77P
CTMPI(NV+;1 =t04Ut)C(NN+1)+YC77P
CTMF;(NN+2)= - A4M00E(NN+2) •ANA77P
CTMP1(W443) = ARP00E(NN+3)+ALA77F
CTMPI(NN+r)=ARMU9E(NNP41•AMA77F

36 CT4N1 (NN+ 7) = ARMOUE (N'j +5) #ANAZ7F
UO 37 II =!I NMOCE
:,F(lI)=..
00 37 JJ=., l
M,J= (II -1) •b+J!

37	 GF ( 11)=(;F ( II)+CTMP:(MJ)IPPF(MJI
CALL GMAJU(GF,1QS9O^j,NM(J1)E•1)
00 38 IG=1 NM00E
('pTF(IG)=GMASai.(1G)+GFREQ(IG)442.

38	 6j(IG)=0S(I.G)/uTF(IG)

TRANSFER DISPLACEMENTS TO INTEGRATION ROUTINE

S<IPUP=.TRUF.
00 s9 I=19NMODE
N2^=2.1
CALL UN'AT 11,L4(h2i),G,,(I) ,DU,F)U,DU,OU)

39 CONTINUE
SKIPUP =.FA1.SL,
r2^TURN
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ENTRY FLEX3

TEST OPTION INDICATOR

IF( INOFLx.LQ,, OkoINni.(,.ECa4)^tc—T^^2N

FORM TIME DEPENDENT COMPONENTS OF GFORCI, GFORC2, GFORC3, !^

GFORC4 PRODUCTS	 I

SUM.=.,.
SUM 3=;, .
00 ^1, I= 1 ASTKUT
SUM:=SUM:+d31(I)*SUC((I-11*[+1)

,j 'Jm3= S ;JM3*A 33( I) *:,U' (( 1-11 •%+_)
;ARY1 (:) = A X 77F-- Wmi
JARY1

(
 1 =AY ?'I F 

h'V4Y1 `^) =AZ 7'!F- SUM1
CALL GMP 1 J(VORC1 9 VA-tY1pG1F 1,NMUDE, 3, .1
DO 46 I = 1 , 14 1GJ t

4E US(I):-V.
CALL. Gm'iUd(OS GIF,(,S,100W
UO 41 I=1,(vS7QLT
UMXCiM(:)=H177.11*MwSS(1)
0MY01M(I)=jI77R1*'1ASC(I)

41 OMZ JI M (!)=i I77R1*MA i.i(11
CALL GMP^,J( GFOi^C;,OMXO'M GTF 4MOO:,N TRUT,I)
CALL GMS'J3l(lS,GT',(.S,N;06E ^S
;ALL  Gil P RJ(GFORC..,C IYu1M G	 NMUDE NSTRUT,:)
CALL G11SU14 (US GTF,US, NMOr)E 	 j
CALL Gr1PRJ(GFVc4,umz0^ m Go A400_,N:;TKUT,1)
':ALL GM^Uf](QS,GTF,G19NMO6t,.I

CALCULATE GENERALIZED THRUST FORCES

CALL (,TPaU(TXMOU T T GfF IN:NM00_,1)
CALL GMA00(QS,GT ; , )S,hM0GL,1)

C

ac Poop 
OUra i
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L 4.; . _:, 11MCOt
NN= II -.)+o+l
CTMP1 ( wo z -AR11CJ;.( ► 1ti) 04477PC TM Pi(,4N+-) = A al+ uu- (NN+,) •Y1.77P
OT IP1 (.)1(+.) = -

4a MOGL VbN +")*A NA 770CTMPi(,4t4+S) =A 'oM OUc( Wit, 4)+ALA77F,;TNP 1 (104+..) =An'wCLE(Nt1+4)+AMA? ?r
CTMPT (tjN+.) =AR fit) OE(NN+ ,.,) *ANA ZVDJ v., I I=-, NMOOE
t;TF(II)
UJ 143 JJ=., 5
MJ=(II-1)+l,+,1J

43 ',TF(II)=urf (1.) +CT?IP.(MJ)+PF('1J)C^iLL c,r1A^^I	 05, ;TF,^^S,N^u^^,> )

FORM THE GFNERALIZED STIFFNESS FORCES

Q,) 44 I(;=: 9 ,4MOJE
GTF (I^) =;^ c I(,) +(,t^a;,:i' (I^,1 ^^F ;c 1(':► ) +*^44 as(IG):Q-)(If)—GTr(IG)

SOLVE FOR THE GENERALIZED ACCELERATION

CALL SULVL( h t<QLt,CJEt . 1',,GQDc)

ULATE GENERALIZED DRAG CHUfE FORCES

1) =FCx
2)=FCY
^)=FCI
GIP-IIU(:MCOE, uC,GTFi;,N;100E,:)

CULATE GENERALIZED AERODYNAMIC FORCES

^vL

D
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a
'i

V '

J 	 #> a=iJMUL
NCON=(I–i^•U

CALL Isar-istL4(KC,1•4) ,(;W1'(I11
CALL INTt..(LA(•I(;O'I),^^0:)^cI) ►

r5 CONTINUE

ENTRY FLEM

i'

ORIG4NAL PACUL'
OF POOR QUALWI

D

3FER GENERALIZED DISPLACEMENTS AND ACCELERATIONS

TO INTEGRATION ROUTINE

RE 

ENTRY FLEX5

RETURN

ENTRY FLEX6

TEST OPTION INDICATOR

r	 IF(INUFLX.tU.-.UN.IN'ILC._O. j1R=TURtI

r	 —

E



URIGINAL PAG&C iS
OF POOR QUALITY,

E

TEST IF OUTPUT IS DESIRED

IF I NPT'i.cO.^) ±F_1UR14

FORMULATE AND PRINT OUTPUT DATA
CALL jTFL(, q: Huw)
CALL ;,Tr=L(' i^,TITL)
00 j2 I=:,ri^TS
03 . ti K = 1, 3
S')	 (K)-:.
iJ1 (K) ..
SJ2 (Kl
OJ 61 J=1,NM(jOc
,4^0hz ((l-:) "3+K-:) • K4UJE+J
S,j. (K)=SJ.(K)+CUTMC)J(NCON) •GQ$J)
^J1 (KI = SJ.(K1t0UTM^G(t1CON) •G•:0' (J)

i. S02(K)= Sl12(K)+OU(MUO(NCON)'F000^L(Ji

LY=LX+:

K^^2F(I1=Sly(;1
XU2T ( I1 % AK77i +XJ2F( 1) +_."(OI77R"S01 (3) -RI77R + 3J1 (Z)) t

• (r'I77F(*RI71P*0117%) + (ROIS (LZ)+SJ.# ( 31 ) + (PI77R' 4I77P
• -RI77R: )• (r+OIJ (L Y)+SJ^ (2) ) -(Q177R*QI7?R+PI 77R*RI77 P )

+ (RG S (LX I+SO	 i))
YV2F( 1= SJ 	 i)
YJcT ( I  =AY77F+YUc-F( Ii +2. • ( R177K 4'5;)1 (1) -PI77R • ;D: (31 )+

QI?? R*PI 77
	 ((rtI7rRJ2^77RiPI77p"PI77'R)

• "It^UIS(LY)+50.(211
Z,^2F(I)=3J_('-)
tU2T(I)=AV H+IJ4F(1)+2.•cPI77R•SJI(21-0177N'SJ1(ti)+

"(iI77R • OI77R+P I77Ri )" (KOIS (LY) +SO3 (2) )+ (RI7?R"PI77R
'•- ]I77k )"( R O1^ (LX)+SL. (^) 1 -(PIT1R • P17?R+OI77R*, to'?  1

XJiT( I) =U/77F +X01F( I1+JI77R• (ROIS (LZ)4SOG(3) 1 - RI 77R•
^(?OIS(LY)+SQL(=))
YJiF(I)='s)1(Z)
YUiT(I)=V777F+YOIF(I)+2I77K+lRd,IS(LX)+SOJ(13)-PI77R•

^(Ro	 LZ)+-)J,r(3) )
ZJ'r(I)=aJ_(^)
ZJiT(I)=w777F ♦1)1 F(I)+PI?7k"(RUIS(LY)+SO.(2))-JI77tt*

• HOIS(LXf4- bC(1J)

YEF(Il=_^j. (c)
Zu.F(1)=.;J,(3)
PrV=FLUAT(I)
CALL STOJA i, 8 PTN,)(nZF(I) 1 X02T(I),Y02F(I),Y02T(I	 Z02FtI1,

*ZJ2T(I) )(i).F(i))
CALL ST^JA<(,!r11T(I),rCiFli),Y01T(I),2CiF(II,Z^11 (7),xO.F(I),

"YD ..F(I) I ZJ.F(I )
o2 CUNTINUZ

.,
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ENTRY FLEX7

TEST OPTION INDICATOR

IF( IN0FLX, c Js , .0P.INIL(j,.E0.,, ) Ri TURN

TRANSFER VARIABLES TO AND FROM

INTEGRATION ROUTINE

LOA T(KHUOL)ia.
K=IFIX(RVAtt)
It: (K. L 1. 1 U0 T 	 71
00 r	 l=1,K
N=4* -3
mjl =c *I -i
MD„ =2* I
CALL UPOAT(*,LA(N),(,GU.(M01),Gn(MD11,G001(MDL1•GO(MU6I,DU)

7„ CUNT114ut
L=c*K
IF( L, LU * wlOUEi gcTUNN

r 	 M=4*K+1
MP=2*K ♦.
CALL UPOAT( Z•LA(M),Gl'j!(MP),t,U(MP),0Lv0U,OL)



1 1

► 4
1

SUBROUTINE DECOMP

TRANSFORM COEFFICIENT MATRIX INTO UPPER AND
LOWER TRIANGULAR FORM
CALLED FROM FLEX2

IMENSION	 L.), Ui	 SCALE^,(2,), IP;(24)
„JMMON I n i

NO
IF (NN. (,T. 1

YES

SCALE COEFFICIENT MATRIX

1PS(I) =i'N
ROWNRM =^ o J
30 E J= 11A
UL (I J) =b( i J)
i F ( OWN-(l- L-5 (UL (I,i))) l^,c
ROW NRM=ABS(UL( T,J))

c	 Cor1 (INU;
IF O.k NNRA) 39-4,.3

3	 ;k;ALES(I1=:.6/R)WNFM
uJ TO 5

4	 CALL
SCALES(I)z,.^

5	 CJ,4TINUE

5C
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FORMULATE UPPER AND LOWER MATRICES

14  zN -i
)J 1I K= 1ptiMi
G=..4

1 i=K914I - PS(I)
SIZE=AdS(J f.(I P r,))•^^oL_^(I^1
IF (aIZE - NI G1

	

:,	 t)Iu=:BIZ"
lDXPIV=1

	11	 %,JNTINUc
IF (UI(j) 1.+ 1 914

12 CALL SIN'(
Go Tu .7

	

li	 IF (IDXrr IV - K) :4r:5•:4

	

~	 IPS(K) K I;'S( IQY 1V)
INS ( 1(JAPIV ► =J

	

:^	 KP= IP'^(K)
PIVOT=UL(KP	 I

KP:=K+1
DJ lb cc1II=KPi P.

tm r— u^	 /F- IVCT

UL(IP9K)=—LM
DO .t J=KN.rh
UL(IF•J)= JL(IP•J)+LM•UL(KP,J)

16 CONTINUE

	

17	 i:JNTINUt
KN= IPS ( t.)
IF (UL (KP 14 ) ) :9 9 to r :y

	li 	 CALL SIN.,r(c)

r

N

,
^I

END

`	 --	
: A

^`
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SUBROUTINE SOLVE

DETERMINE q THROUGH BACK SUBSTITUTION

CALLED FROM FLEX3

H HENSION UL (2ur [ ,:) r b(2.) r X Q.0 9 IPS(eC)
C MMON IPS

NO
IF (NN. GT.: )

YES

X(1)=E1111 /UL(lrl)
RLTUkra

4=NN
NP1_N+.

IP=1PS(1)
X(1) =B(I P)
OU

=
	1=2 1 04

IP	 PS (I j
IH1=I-1
SUM=c.L
00 1 J =1rIM1

1	 3UM=SUM+UL (II'r J)'X (Jl
2	 X(I)=BlIP1 - SUM

X(N) =X(N) /UL (IFrN)
00 4 TUACK =c,N
I=NP1—IBACK

I GOES (N-1)9....•:
IP=IPS(II
1P1-"I+1
SUM- L.^
OJ 3 J= IP. r )J

3	 SUM=SUM+JL(IP J)•X(J)
4	 X(I)=(X(I)—SUA)/UL(IP.Il

LEND
•
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SUBROUTINE SING

PRINT DIAGNOSTICS AND TERMINATE PROGRAM IF
COEFFICIENT MATRIX IS ILL—CONDITIONED

CALLED FROM DECOMP

11	 FORMAT ( 4-1.MAT ,̂ IK w1TH ZjkO RGw IN 0EC'CMFOSE.	 1
lc FORMAT (54H.: IN6ULAR MAT-< x IN rUECOMPOSE. ZERO JIVIUE IN SOLVE.	 )

NOUT=o
NOuT= STA.40ARC OUTPUT UNIT

50 TO (1	 ) , Iii HY
WRITE (NUT,;:)
GJ Tu 1.
wRITE

ExE
(NUUTgi,1

iJ	 ^a^L	 ^lc^)

RETURN

END

R►r+
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6. EXAMPLES

This section provides two examples illustrating; Lite modified TOLA computer

program input and results. It is intended to show actual program operation with

emphasis placed on properly interpreting and incorporating flexible b9dy data.

Each example consists of a brief expinnation with a listing of all input data and

sample output given in the appendix section. Input data for both cases were

supplied by the NASA Langley Research Center.

6.1 Rigid Body Example - This rase demonstrates how to exercise the modified

TOLA computer program without including Lite effects of flexibility. Al.l the

data defined in Reference 1 for a rigid body case are required. As can be seen

in the input data listing of Appendix D, setting the indicator INDFLX to zero is

Lite only flexible body data required when running a rigid body case.

6.2 Flexible Body Example - This case demonstrates how to incorporate the

effects of flexibility in a takeoff or land:ng ?nalysis through the use of the

flexible body option. All modal data required by the option was supplied by

NASA and are shown in Figure 6-1. These data consist of a modal frequency,

generalized mass, and modal deflections for sixteen free-free normal modes.

Several observations can be made that help in interpreting program input

and results. Only modal deflections in the vertical (L) direction are given,

consequently, there is no fJ Able body response in the X and Y direction. In

addition, the mode shapes defined by the deflections are all symmetric from wing

tip to wing tip. This results in a symmetric landing (simultaneous main gear

touchdown) since all the rigid body rigid body data are also symmetric.

The first four modes shown in Figure 6-1 were used to represent airframe

elasticity. Referring to the input data listing in Appendix E, the flexible body

option indicator is set equal to one. Each modal frequency and generalized mass

are placed in arrays GFREQ and GMASSI respectively. The vertical deflections

for cacti landing gear attach point are in SZMOD. Since there are no other land-

ing gear data, SXMOD and SY:.)D are not input. Modal data for the aerodynamic

reference point are contained in ARMODE. Aerodynamic weighting factors were

calculated using the procedure outlined in Appendix B assuming an elliptical

spanwise lift distribution over the aircraft's wing. These factors are in array

PF. Engine attach point modal data in the X direction are assumed zero; there-

force, TXMODE is not input. Flexible body responses are output for four points

55	 ►-)wECELANG PAW ^^.N;vK g^WT ► ? ► NIE(:
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MODE
NUMBER

MODAL
FREQ

MODAL
MASS

NORMALIZED MODAL DATA - POSITIVE DOWN
PILOT NOSE AFRO HERO MAIN ENGINE: TAIL

NL SLUGS STA. GEAR DEF SLOPE GEARS

1 2.099 66.6617 +.1970 +.0800 -,1140 -4.239E-4 -.1000 -.0400 +.2030

2 2.628 79.4557 -.0385 -.0200 -.0414 3,643E-4 -.0042 +.1985 -.2440

3 4.784 70.8341 +,0035 -.1530 +.0405 -6.03E-4 +.1393 +.1380 -.1072

4 6.907 18,1131 +.0035 -.0650 +.0644 -3.034E-5 +.0112 -.0510 -.1250

5 7.671 20.0656 +,0254 +.0400 -.0342 -5.653E-5 -.00+37 ; .0111 +.1998

6 9.728 99.7316 +.3028 +.1850 -.0054 -1.351E-1 +.1200 A-.0559 -.4409

7 11.797 70.4027 -.1673 -.0100 -.1258 3.716E-4 +.1050 +.0588 -.0165

8 13.878 31.6212 -,1157 +.0500 -.0323 -9.602E-4 -.0100 +.0350 -.2167	 1J

9 15.552 40.4199 +.0494 -.0300 -.0036 7.309E-4 +.0500 +.1025 +.2985

10 17.638 12.1885 -.008 +.0050 -.0044 8.596E-7 +.0500 +.0100 +.0982

11 20.019 27.2611 +.0370 -.0500 -.0814 5.78E-4 -.0870 -.0200 -.3728

12 21.099 25.7565 +.0181 -,0350 -.0653 2.801E-4 +.0200 +.0075 -.0837

13 23.396 37.8456 +.0135 -.0500 +.0085 1.617E-4 .0000 +.0400 -.1269

14 23.969 39.6848 -.01801
I
+.0400 -.0009 --1.503E-4 +.0350 +.0250 -.2163

15 25.637 29.5837 -.0072 +.0150 +.0174 -1.417E-4 -.1300 -.0300 +.2243

16	 1 25.694 1 8.2589 -.0023 +.0075 +.0044 --4.213E-5 -.0320 +.0050 +.0670

PILOT STATION X - 42.6667	 ENGINES X = -5.4722
NOSE GEAR	 X = 35.08333	 Y = +14.1667
MAIN GEARS	 X - -2.83867	 TAIL	 X = -32.333

Y - ±8.3333
Z - 0.509583

FIGURE 6-1 FLEXIBLE BODY DATA
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on the aircraft, the pilot station, nose gear, right main gear, and tail. Modal

data for these points are in OUTMOD and, their position vectors are defined in

ROIS.

Sample output for this run follows the input listing.

57
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APPENDIX A

PROGRAM LISTING - TOLA COMPUTER PROGRAM

WITH FLEXIBLE BODY OPTION
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T- I

l J'	 UV: -ILA VITJLA,,•rl
P436 ,'AM I)LAII%OUT 0)T PUT, TAPES • INPUI t TA PEb n OUTPUT ,

ITAP:1A,TAP 4 R,TAPES111
CONMON,TAJ[I F / TAULLId.'I
CO4M0N/4E Au; /DM 1/o41 J9CIINxu
CALL FIN 1IN11,J,DUMMYI

11 NO	 3
C	 P^1 ;u^?OUTING INITIALIZATION

J Jr. s-1
Ix (32 (6,

1	 Rll ExE
►:J To 1
EMU
au )RUUTIN	 :;xE

C	 c xECUTIVE P'1U#60AM
JIMLNSI01, IM1HU(11
LOyICAI I .11jA w C . c1,0	 SKIPUP
kOul'AL iT jWC14 , TATS}P
OMMON / TOPI T/ 

4
'1 SWI;H , TAUifT'

• ;JMMON /Cfc QOM/
'JKI P U X 	 , M,	 ,T	 ,TIMINI	 .UM1(4)

•	 AM! IL 60	 IAYA x^,t
:4EILRl UM/171. p Elcwi.UN2 ^1,A[N(N5(41,UNvI46 ► ,TIM?R,DMSIE41,j MA14	 ,UM;	 ^LU 1,OrCRCT1 41,
•	 ^y13	 t	 111.(ILL}S	 x0 1»	 1	 61,ULH1	 .OM15• 'OLTMI ,UL 9i 3 OLTM3,	 1UNlh(1EI,EP1	 M8,
•	 LP.I/	 .1421	 .c^'s11	 .nM22	 1 12 ► .EPS25

ulA	 ,tP'i3 ► q4'4 	 ,EP5S	 ,UM25
•	 LAI	 ^M"b	 ,cPtd	 ,UM;/ 1 a5 ► ,GREFF• 3 042aI' II5HGC7F,UMC11 441,
•	 i1J1 k	 IIM,S1 1 1.1.INr)A tf •OM 32• I'IOATM, N IkJT,GM3^11J&, ► ,INUPSK,JMde134)
COMMON 1101-.CCM/

•	 I!IJ, ► .P	 , U Mo.	 ,INU:tTE	 , INOSTF	 , INOSTG
•	 u14%	 1	 2),INj,T9	 ,INOSTY	 .OM42	 ,INOfFc
•	 uM43	 ,INVVPC	 ,nM44	 1	 91

,
,

•	 IIiT-4',E	 0UN44	 1	 6J1,( 1y P°	 nM47	 ( b31,aEV
•	 3 11F	 IIM1.0	 1 cAl kP77F
•	

,DMSj	 ( 141,
OM51(b) t >IGN,0"S,}'.,o1,TIME,OM^1'1

•	 1 1Mt,	 ,IIM'.y	 1	 3) T1MtX
•	 TL.:	 ,ILLY	 ,7`13	 ,infix	 ^OM57
•	 Nai1T,M,e	 1	 bl sTGVARI	 21 UM59	 ( 13)• OM I,:(c/)1,N51^UT, AMhS19 1 1,IL,aM6ZI2I51,ALQOES,UM61(11 1,
• jN )L6,i ► M 1, (:S1 I sUnM l:. uhf

J"MON/TA I. 	 /JUM.y . 1::. 1
CJMMON/cx_AUT/AUu.Mi t NWT I,TIMEI.ALPOUI,DUMM1(5)
(I, )Y11OI.1AJT.,G11')M4(4 r)
gOMMON/A)TI'PL/I(,r51h 1

OMMU • 1/L MAUI:./LU'1-,1141

I

JMMON/FLAUP/I-nI(E,MI
J IMUN/:UT N Al / ALN JK 19 UU'IESP,DUMM3 I• I
JMM04a/ ATGufl/m 

I 
t HI	 H12

(.JMMON /CU +I ML / i4')'Ii & CONT W I, ICONT1 9 ICUNT I
I40'2 ( CAL SWT.SMi.1',w}.S

c'JUIVALcN;L	 I"IH;1	 KIPUP)
J•1Ta STCU'Q	 TaM3,1JL4NK/4HIMAY 5H.,IA(,E,611 	 /

1	 FO ?MA T 1'H-,15K,;,Ab/I1H 9 ,5 x, 15A6)1
3	 FJOMAT tlA 	 It?1,41j TON)
I	 FO 3 MAT I:I,,15x ;i,1+5TAG;' DATA ERRJK)
9	 iOoMAT (1Hr,:ix,11H 'TA6E UN--,ZAn1
16	 FO''MAI 1, 1, 

i•
Ihx SHSTOP- All

C	 •••••••••••.• •.•••...s......... 	............
C	 IHITIoL 1 111TIC', SEFORt ' IATe

. 
Pc AU FOR

.
 All

.	 ..

SUHPPOGPA9

.
y

CC	 ...................................

41,

30^,

(1211:

ORIGINAL RAGE 1^;
OF 

POOR QUALM,

A-2
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Ql)

Ji	 IHTM
2
,H),'1d9s9

Sb	 "gN^1If++L^WK
I1*' 4

A1mWl1I11:t LANK
1.4	 JLC'IcSI I1=TILAAK

lu 4 1 1 I =1r4u20	 l0 ►141 =,
uk) 2i L 

21	 IJn5111=.

23	 13'+ (ii+.•^^
Z4	 Il liIi '•o.EN	 =

GALL Lo.01i1
CALL to y.
CALL V ► C)1
1;ALL SA..+
CALL Op •
CALL FLLKi
S41^&.FALiZs
SAT 3a.T4U£•
NaTAGL

iyIL=.
II^ATM= 1
tt.h=1.'1A A N. .. Eo

J:L l5=. 1
P9NT=.•
UL 11 M'=.^,.1
)`1n.=•^..•
T Mct:^^•
ULM1+1.
ZPS i .
_PS ) I.
03i2 l.

=P;1=1•
EN

,
1 •:.

z 
Jn	 115 

JOE
-s

'iL ?IF 8,	 : n4c.A.
RPIIF
lClc^: _ ... . ^.7
M cL	 ......

AM.1xtk=l.r...
T i'+ I-IT = aN11-ER
LTM:<=.J.1

.<• FFZ,5Z.:74
C	 .01S SWI-NUTINE INITIALIZATION

a4T4=•T4u-.
AL P 6013 .

C	 AUfi - i4;S SUP.40UTINcS INITIALTZATION
ALPJ41=..
QJc

C	 •..^"^^ ...............^^.........•
C	 PU)T JNf4 1N111AL1[AT1UN ANU NkINTC	 •.•^^^.•...^ .....................•

Zb4	 1v'141 M=1
CALL OVcQLAr14LTOLA•:•.•6NRECALLI

06 CALL
	 t'1I CALL ULF

A-3
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+̂3- Vlwl*^ 
^, Impowy . - — ^- -s— 	

^@ -I

I IU' KPa+
H.:I^^LT,
F ( fIM

P
^NT • L T. AMINER ► TI MIN T • AMINER

y `L	 +ut
I SM . I GU	 :,. Z

C	 JsAL
PU1 11L 1NITIA1.11A710N

ATlU1Mi
Mcl•1IME

C
M; •JLL15
Hr s ►1T
HI =s-IT

3GZ	 TtIIML
TL1-f IM
IL.. =f I'

Tl1S s 1 j Yc
Tjll„Ss1[N.•IIMJX
[[ t/ oAteL s TILL 7F . ,T	 A MAXH
CALL LIN•:i (1:)
Wi llt (0911 IaCMIII [ s l !V!

^

F(INOVP^.cO.,)(.0 T^ S S
C7hT<:M

CCCALL QYt.-fLAYI6LTOLA	 .hHRLCALLI
!G!	 { F1, Nut 0F.LG..)(,0 T^^S,^I F

CALL UVL-'LAVI:LIt , LA 14 ,^i f,NkLCALL)
3u+► 	 ► (INUAL/.LN.lk.0 T^ IGlNrl/: I

CALL C110LAY14LTOLAy49196HMLCALL)
3.5	 UNTW•'1

ALL UVL(LAY14LIULm•:•j ► (jHRLCALLIj FI I N IL	 6)tjJ TU I,.
IGON1rs„
CALL UVLiL«Y(-@LrJLAols. 9 6' -CALLI

3w6	 ;KLPul's.11UC.
CALL VPC::

C	 PJST 041A INITIALIZATION FOR SUBPROGRAMS
ALL Lu=A4
ALL 061N

t:ALL FL;.41
+.13 f,ALL UP T7

;'All SUfLr.P
,;ALL UNT-',
IFIINOAUT.^U..IGO TO !v7

fi
UNT W= 1

ALL OV:•'LAYI-LI0LA94.,,.6MRLCALLI
307	 ,)KI PUP s.FAISL.

fi I'+:a : t^LL rS• T- 1. C•b

EXLCUIIV , 	JAM
C	 •^•^••,•••s^••,••

412	 TPO s T•i,_LT:,
IF (TPU .LT. TMAXI 1.0 TO Via
JILTS a Tt1AX•T
H,	 n -/LL T,

413 E
N 11 =	 TaJL.
iLL MIM11(M[M1

IF ( MIM .1c. . . ) 1,0 TO 41S
ALL ^JFLuP
F(1NJSTL.)	 ) GO 10 417

IF(04,1 )Gu fiU a:7
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GY

0I:i1GU,tAL PAS= SP^

OF POUR QUALI "I

r'	 To 417
11 F l T L r .1 I" EP) GO TO r 14

4AL 0PUl
i(INJ.6I.LO..1GU 10 416

IA .LL OY14LAT'14LTOLArcr.r44kLCALI)
61 lU 41'3

414	 F(INOAU?.LG..IGU TO 416
iCONT•+= 11
CALL UVE^LAVIIL10LAr2r.r6MMECALLI
GJ T u vlo

41S CALL U.V-1P
IF 	 .1 1. IAXIENOs.lALSL..

I
`̀ F1^Ni)aj. •L 1^..1 G U 10 4,67
IFI_NUI' TO 4I1
F I !tlO' i%ta . i,u TO 417

CAL4 JAT.T I M • I .1 r.'41fil- ;.&. -b
IFIt.LT.11MEA11,0 TO 4:6
TI4LA-Tr• ► ,LTS-1.L-06
IFIINOAUT.to. 1c,u 1U 416
j^ON1as
CALL OVc4LAYI4LTOLAr2rJr6MkLCAIl1
G TO r11

417 CAL OPT.3
1F1 NUAUT.LO..IGO 10 41h
ICONT-4
CALL OVE wLAY14LTOLA t 2r. GMkLCALLI

41b	 IF (INTISr; .EO• „1 60 TL 744
IF l	 IU	 1 GO TO 743
F lI•'u5fa	 W. .1 GO TO 412

)TaGl^lb ^i k^4UIREU........ ...
S11	 INJ:TG =

CALL LIN_i (2)
wi r fE (or/l ISTGVAk(I)rI=1r2)

S24 0J	 5 JJ=l94
AINC SIJJ1sbLAhK

Sl y Jc: pcilJJ)zbLAhK

I

F	 f4bSTF.LO.:1 GO TO SI7
CALL LINtS (2)
w g Ifc 16,1.1 S1COM3
GU TO 744

577	 (NJyKP: 11
^S LL Ucf
IJOOlNiu=1

C	 ^^i16f' [ Ou^IiAIS4 LAD A - 1L N MAJOK L OA MINOR
543I 'IU;K1l=,,!!
S72	 F  Fn r T.Mt.J l 60 TO h3l

CALL Ji (r t
T=f IMi_

SKI PU P = . T kuL .
I FISMIJ)'jU TO 12
F ( VUL 6.'(' . c uU TO U

Wk. ^l=irti:.}kU^
IF(IL.hc..IN(IEFS=3'NSTRUT
CALL L'/UPJ ( NLEFSI

r`	 IF1ISI((, i111sINOl6) . GT.LIGO TO 41i
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QKIG10P L Pam- is

OF POOR QuPuTV

^
UNT^+o
LL Jvc4LAV(4LTULA,1.	 6MF.EC ALL I

14LLA,1
ALL L.LA4J
ALLO(^FLEXt

601	 NO ;Tr=l
ALL 0,
F II IIUSTK.E(i	 I GO TI) bG4

1I'I^rtaT
IWAGca14.1A(.(• 1

604	 ^F IlSbfJN1,+INCVI'CI.GT.OI 40 TO bIS
VALL V r'il
I •duVVC+- 11Uvpc
,,(^NTQt4
ALL OV +lArl-^TJL A t 	^I6MRECALLI

605	 ; l `11^`F^I.t11^ TFF1. }.j) GO TO u46
^NTITFFa -tvDTFF
j(CUNY"a
ALL Oloi %AV(4LTULA t I ',.,6l4RECALL)

hie	 c IIS14 K (L t lNCAt- p1.G}..) GO TO 2oa
CALL ;AC,l

1,

40 ,AL-k+ -INGALR
t4 n 3

ALL OVtwLAv%4LTULAt1*-.6MRECAL0
U TO	 144

743	 64 LA L L N. i I c
W-0I	 bt1 11 SlTCOM1

CF%444``	
GE NLAAL 31010

?44	
M < IfE L I NE 11 

(21
T,MCNa.}lui.
ALL LGLAOl'

k  T0604
t 1(1
S'Jl ROUTIN- INUiO (NVLI
IN 01-:w Ltll
C)M 181/JI J*CUM/SI(I('UPlb4bl t 1N05TE 112451 tOM12u6e1

EFL

M N 10RUCAL/ NUM 1 N( 96)tTt 94)
INUMeH .Lt. 9,) Gs TO S
 OLF

M q ITt Ibt/.r)
1uJ	 F--MAT ( 5`),M_NUM( . EM OF INTFGRATION VARIABLES EXCEEDS MAX LIMIT.#iuP
S	 00 2. Is 1.N

NUM a NU4 • 1
20	 L(j) a NUy

lc 1 UoN
o0

J iP?OUT IN S LKU1301MNI
^04M Uri/ U aJCAL/AUM,PI4, 1 v 90)
NJ'(+NUM-MN
.tL TU -oN

/o
SU g 4OUTIH_ INPU2
C.1 I IMUN /UPJCAL/ ►UM+P(9.1,r( g f )
NUM	 , j

9	 OU 1. I+la`f.
N ( ) a ;..

RE URN u^

A-6
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(9

MGMAL PAGrg *Ifx
OF POOR QUALITY,

S^H"nul L NC 1t-TiGC w xul
CC )HNUh/UV ILW&U , .; l i. l• y 1 9J 1
PIKI n xu
WE f uM t1
40

aU'I.I001.4c u pdAT IJX:•Jtt•XJL lxJ2 N3•xJ4.XJ51
CrJ M ►IGN /Ji ^'^.^^ ► /tiKl y uu N OMfb45) ^NUi^E111451.OMll?L 66
wu4pl QN/uN'1 ll,,'AL/6UN•D1^.1•.19uj
LU I,,l1. A L :Kirl,N 

Tp	 j	 ji ► (SKIP101 GO 1U 12.. • 10}•Z^2 . 2L^•i,4)	 Jxi

104	 XJ4 n t1.1X^•1 TO 11
	 • Jis•1^ rl^l• L^1 • Jxl

4 
:,.J	 XJ% • YIJX.0.1
1.2	 NJ) • VI IX,•^1
14	 XJ^ a ^IJXc•:1
lvd	 X41 • It (Jxa	 1

rt j. Udt+
2.4	 I(JX^041 + xJ'•

vIJX4•41 = lJ%
rlJxc • cl • XJi

241	 1fIJK? • .1 n XJc
2Gw	 Y(Jxc	 1 • xJ:

wr.Iull^oN
E,40
^pU w OUI I N_ M LM IN 141 M1
401. IC AL	 A

UH MOO / Ut+k, um / ► •(IN .X.S7OPII I VAR R" SM • OMI1121.09 14•
` J X4AX s- - 	 1-: 0 eI-j1 K LLE W a" tt 8M 316295 INUSTtr0M4(93r)r
•P11 MI ?.•']'+5 ( 1 1 ), 1NO^6 9 rM61 ib11 • UM7 1 668)

CJMMUN /UP-jGALlK N (4;1 r19L1
:J140N/HfGGM/ ^4T t Mil MIl
uI"sI'l,IU14 TMAX11^1.^„19601•Pbf901•S4941 yp(901•rl19C1.21901.

CxKIK931
M Mss
A Hs,.
,tf aX•Ur
IF (IVAPtl , l .NE. . 1 GO TO 360
X ,,aIt

Ju 1. !- •N
2U	 V4A	 lr(111
30	 14214M It'. IHT •HT:•MT21

NsAAIN.1.lZI,(M)•AUS(OXMAx))
s'

5L	
C+XLLI OPf?l II
CAL4 O P T10
IFI3A.U4.IINGSTL.E'J..I)GO TO 36U
UU b. 1=1.N
P11113101111

6:	 rill*^.III•..5`N`0„(jl
XaK,•..h`H
CALL (jvfl
CALL 01014
I°1INJ.)T .CU.Jluu 10 Jbi
IF(SM.1N0.0I.GT.STuPIfl) GO TO 2?'J
.11 d. I=1.N

e0	 rlll=r tf)•..^^•H•oltl
CALL U10T
C1LL ONT4
IFIIN(1STf..cU.Y1G1) TO ;b
jF1iN.ANI.(N.t,1.;1UPIf1^ GO TO 2Tw
UJ 9u I=.•N

A-7



A-S

.4

GR'G/A'Ai. 
PA(-,E-aF pa pR ^ r  / +r

C^ 01113.1,,:^^P	 E^1la 9 J•N
r4LL	 OPT/
^AL	 01'f4
IFl(1411,1	 •cU.^)G o 	10	 'tiJ

F ISw.AN^•IN1f,I.STUh1T11	 GO TO i1J

1 (;^
11J	 ll	 r	 I+	 N
r.^l(1 n Tj	 I/b.

111► 11••r•J•tti•11
U0	 112•	 I n1 	 1 ► 1

120
r ^i` •

J^•J.25•N•P.III
OPT

GALL	 OP14((FII ► IO1i	 •''9.	 IGO	
Op
	 )611IFISw 1 A , I),IN•^I.:TUITII	 GO TO	 21'J

uJ	 1s.	 I n 1•N

1^J r1ll+rrt1lt,.2j•N•Plfl
ALL	 Upff

CA1.	 UNf4
jF1,w	 GO TO 03

M111	 1	 I'	 ► )
S
.A'4u.IN.U1.SfuNIT11

tilll n .J•^'tIl•^lll
l y . rill =T.III•r.5 o il •P ( I1

K=Mr• V .'^•N
GALL	 UI'fl
CAL44	 UPla
I F (IN,,;T	 .t'1..1u0	 10	 Jhj
IFIiw.ANU.lN.G1.STu p IT))	 GU TO ??j
UO	 ll7r	 I•'•W
rll1l)ar,lTl•C.ti•N•IP(II•SII11 /6.

SRJ r1Il n r;1I1
BALL UPII
CALL	 OP 14
IF I3w.U4.(I t4bSTt.t 14.0IGO	 TO 366
7J	 .h.	 I n .• ► I

160 r1Ii=r,(^1•,.2S•n•P1I1
XRX.,•..1's•N
1̂ ALL UW
G ALL	 JJ PT»
I F IIIIOSTt.L(J	 ► 40	 TO	 Sh+
IF(,1+.AN.),IN.f, 1.STUP11 61	 GO TO 2 

S(jt+2.t •0 	114,5(II
0,43 r(1)=rAl)l•..ti•M•P(II

CALL	 O Pi
CALL	 OPT4
IFf11+U.;T=.c ►1•.160	 TO	 364
1F(S ps.ANJ.(N.(,T.ST0 P IT))	 GU TO	 ZFj
uU	 .e.	 I+:111
S(1I:i.r•P111•Slil

1430 Y(I)ar1121•L.S*N•PIII
x2X;•N
CALL	 OPIF
CAL``	 OP1.
IFIINU;1c . r.n4. ► uu	 10	 Jhj
lF(SW * ANJ.(N.G1.,TuP17))	 GO TO 21J
R - C•.
00	 19.	 T=1.N
r(II n r. 1 `1•j.i O N O (P111•jllll /6.
Lqu	 = Irlll-rF(I1)/15.,,

(1 2111=AMAx1lrM4xl 11 1 A1s:.(rlI ► I I

,gi	 -•



Si

ORIGMI PACE 15

OF POOR QUALITY.

g• l.MA0	 N A 5lE ►'N1 r AMAll11 1111 .1.C1 1
,F14:l!L^t`. .RX7 1 `l. '7J
IFjA il n

1^^I AUS1O101411 GO 10 214
Vol
IFIINU ► u.-4L.I)CALL LGUET
IFtGw ► GO to 36i
r lz9w6H
fA4401440-M^I.L.T.I.L-1.1GO TO 211
CALL OPT.

1Vj 1 TN (AA' tlmI'oGG 10 212`(;HaAGIM
FIA(.N.('d.Pfi1MIN)G0 To 11J
U TO Z it

CALL SP 14
4T 204
CA	 llh•S

^ It iS.
Il

IH
►

T
.AT(KH IWLG RI N.	 NI • .ElS.61

MIMI,
t1 TUBN
..,•^
I

H
F(;4LLZ4% )i3.,r3.,240

1(s N 111
IFIAUS(N).LL.AIS(XF-XII GO TO 060
HT&H
H aI%x v

G 	 TO (► 4
Na,.S•M

44
VP(IIaT11t;N

KF : IFj UA 1'1x / Jx ►t INI
Ha OM/ U IFLUAT K ► 1
Ka.
Ka{•1
UO 3',, lit I#r,IMy III
CALL OPT/
CALL UPT4
IF 1. W.U N . ( 1N(S1t.EO.J1)GO TO 36Jtall• .S'r4
UJ !- „ ^I=lr1

110{I^.J1= Hl^ltl
^llla^rlll.,.5•TIKfI.JI
CALL OPTI
BALL UPT4
IFlIu04T:.EU.:IGO TO 36J
Aax#..4i•H

XKtl.il a I'^lil
y 1 flay.4114KK(It3)
CALL OPT/
CALL nPT.
IFIINJjT^. ^0.,)GO TO J6.

s
YIt(l =i lll4,(MKII 11• .•(1tKtI.21^xK1I.J11.M•PII1!/a.
IFfK.L^.KFI GU Tb Jo;
talF

Ic ..1 CALL LGOET

A-9
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2NIS

r ^:

rll

its

74)

211

4
5u

2 ?.1
283

364

US

314

3c.

336

3obZ

35)
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00 w^^Tc(16^1:: r^T
K..-TUFN
kNO
) U I^1,U11A: lf^rcl
C )rl yg rl/U^II^ l/ IU .I V lay 19, 1
CJHMON/L t Jc/1Al2'A rceIS	 P 1 (51 P KESf'1 ►t1 CCf yy l t IPPT,
GJ Y MUld/Ui ILOM /..M-(b4ol, IN65TE 1hf5I,NSf^Jf,DMCflJ41,

GAl1*1.IL,att(1),^Sf141.
CCM151 M^5St1^1 UH.1141 ES ISI,SBl^1,OM411J11,iN151
C 

^
^101 ,,aM7(:b:l b11812.b1l^

&
,^.MMON/MTCOM /M^, ► ITi,HT2
cAL MAS',:

lF (1N )LG.
l
	11r.U.11 RE TURN

Ks.i.I&14UJTRUT
JsLaIK/
KK:K-11
JJ n la1KKl
L n KK.L'*NSikUT
Li.sLA(L)
MsK.tsNST'ZUT
MrIsLA1M)
NNsLG(II
H1 1HT
Ir^PIJII/n, 77 /a

	

7b	 Ti1HtsY111/An^lPIJ11

	

F9	 IF(Iffm^.,L.MTIGU 10 71
HT;=T TMt.
ri0 i0	 7

	

7fi	 T ► IM, s IS'11I 1-Y tJl t/FIJI
:,0 TO ?I

	

77	 CONTI>IUz
IFIYI. r f ',i.f • E51111)G0 TO 5C
wt1T:.71 Ir1 YIJI

	

49	 FOid4 A ' , e4,41+ - E 31,11 i H) EXCELDLO/

	

5L	 Ir 1Y1J1.Lc	 I IrSO $
 TV11 

l)

I1	
55

I lr SSi(JI.^ Lc..ltihtll .lSll)GO TO 52

	

57	 F-1MMl-T(,6494	 cJ1.111LH) LXCECOEU/
C^itll,cM,^.1,I.,4H) n L 14.1 7)

	52	 IF(Y(JJI.LL.	 1 W 10 2:
YIJJ)*..
P1 J)-;.

20FIPIJJI.LT.,.)GU TO 55
i IJJI : - .
GJ I0 '.h

	51	 1FIY(JJI.C.L.L.1G0 TO 21
YIJIIs,.,
r'(J) -v.

	1 	
4I

► IP(JJI.LT.C.)P(JJ)=,.

	

y	 IFtI IL t, NE. J 1 GO TO 5t
H1,-HT

	

86	 T1IMisY1141 % cNAtPlnMll
	84	 IFITTIML.4c.MTIGU 10 117

HT2=TTiME
GO TO d7

	

as	 1TIr'E=(Sc1(1)-Y(4H))/P(MM)
GUTO 69

	

117	 CO"TINU e.
IF(YIMM).5T.(-ESZ(I)11GO TO 58

L T P T

,OM6112t1,

A-10



1p 01,

ORWMAL PAGE *W
OF POOR QUALITII:

,aa1C	 .' A,	 tMMI.j

f1
pI M.^^,YR.	 -:.^I GJ; 1 'l l LXUEDEO/

5^	 w, lF 16il.c. ,c1I11 	 f0 6'
tFIrIMM1.Lt.^"-	 IJ-t^S,'1t ItIGO TO 6,i

W41TL16.'-JlI.[.rINMlt52(li11GJ TO o2
63	 FUMMAI(six 4N • !j 

'

I t I1j1' H ) FxCGEOEO/
C i 5 X ! N:.cl	 19 1601 = E'5.i)

62	 IFI^/iLL1.U*f..IGu TO 22
TILLIa..
v(MHI=..

22	 IF(P(LLI.LI.L.)GU TO b.
G ) T()	 As

61	 If Ir'LL1.G(.u.)Go TO 23
TILLI+w.
R(MM)Z..

Z3	 IF(P(LLI.GE.i^.)GU TO b,
1141	 10L``12..^
60	 CI.fIr1Ut

IF 114( 1).'4L. (-I1 )(.O 10 10
PINK)+..
r(NN)=..

10	 CUNT INUEO r. TUwN
E,JU
SJ4NUUTINC STGT;1
44) .ICAL ;W
CUNMON /LI- 1;(.H/• CJMVALI y 1 . ^A1:31 . 4I NCG5141	 nM,(2921	 OLCRE5(4	 QDM3(S14).• ;T-7 a0 1 •.1 . STZ-i n I ..	 DM4I1oTI	 ST6VA'(ZI . 04515435,

CX41uV/i ( vT/IL(tINT K . OUNTLUCAIN	 I LULADE141
C,,)•/Mf r . / C 111 Mfi /ICON k.LOHTt2;. MONTH. ^CONT 3

DATA 

UU

	

	 ;HL = IX /
I	

/n
Ki,UUNT =
JU 1. 1=1.4
IF (Alf1;4,11) .LJ. BLANK) GO TO 15
ICONTk=M

CALL t.VERL4Y14L1QLA.19:.6HRLCALLI

``jj 
GAINITT(]1=ICLNf

M-4411L 	 L)0AING•iS(I)z
11	 FOPMAT 12MN tRRU k .THE STAGE VARIAJLE •'Ab.

chH* • IS NUT In THE UIRECTORY/Z414j...LOOKING FOR NEW CASE)
CALL LAE IM .1
't UKN

12	 IwOUNT : ICOUN1.1
i t
	

C0'4TINUL
2tI	 IF IULCatill) .EG. (ILANKI GO TO 21

I °011T-0=n
CiNT'J 1=(;- Cf.tS( II
CALL UitRLArI4LIOLA.1.v.bMRECALL)
LUtA!1c 1 I1=1CCN1Z
IFIMONTJ.LIJ..IGU TO 24
'cI TL 1 f/ 11 ) ntCRE1 IT 1
ALL LXLbd(,),^E I UP 

24	 KCCU I JT = KCUUNT*l
2J	 CONTINUE

1	 '+t 1 UWIJ
Elio

A-11
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("^	 ^ f a	 I	 ._ Stt T5/ 1 t'1UatG1^^aM^^,,^I^LuMI
irJHVAl1i1, ,M flyi 

41 
6) AINRR$(41 1 DM211921 UECRE;(41 UM34S10)

),It , 1141 ,Its ► L141,L^i4( : A71, .TuVAk16) , 0^,5(^ibJ1 PIS^A4E , UM6(S14),
L'M7(,,')A^
,;OMHU1f /,T,1 / IL CUNT, KCuUt(t. LOCLIN (4) , LOCADE (4)
LOGICAL )w
uATA A1v.;,40LCR/S1 1 INCk. SHOECR./

22	 [F (Ir,uurlt.Z(l„1 GU TO T^
1F(ISIAu_.tN..I riO TO LL
110 e1, 1=i 1000NT
J+LLCAINI^1
I F ICUMVAL(J).NE.STEST(1))GO TO 3Cbi	 Colrilf.uL
(pU if) +J

61	 JO aS I a ', 1000NI
= L0 1.1^ (( 11
F MJ4VALIJI .GL. 51L31 (II 1 GO TO 40

21	 J11IINUL
34	 ! ► IKr(,UhfL q . - 1 GC 1U 33

(FIISTAG	 4.c.L1,)GO TO 64
f10 v'j li' KCUUNT

lFi6^riaLtJ1.NC.+TLSTOlI11G0 T O 33
bS	 CJ'iT1f4JL

(' 1 TO ^.
64	 01) 31 1-11KCCUNT

J n LOt.4 1 - 1 I ,
IF (COhVALIJI .LL. STtSTO(I1 1 GO To Si,

32	 CUNT Nu
33	 INJiIG a

SW + . F AL
K” TUaN

4;,	 (.VAR(2)=AINCF3(I)
STGVARII) :AIhr,R
GO TO J1

5:	 ; T GVA p 1 21 a UWPiw . (T )
SiGVAt(1)•AjE r.-

51	 ;VUiTG s

,N	 TRu:.
,?c TURN
:NJ
5LOCK UAIA 104TA
CJ y 401`4/TA4,; 01 • /L OL i ( :1' . ) ,ST AULE (11., )
DATA (iTA)Lrli1,1=1,1.:)/

•br,HTAU.1,o••M1A'.I,LNNIAU.,bH.^fdH,SruHiIAU:1,4HTT411^2,6MTTAHI:,
• nHT TAB. 1,',H C 1411.., c,Ht,TAU.2, 611'^T Ail, t, bHCTA'1. •.,bHL TAU; 5, 6H I` TAB 16,
• 6HFI AU. 1sim' 4Lj1,cHF1A•f„3.bMVTA9.1.
• bHVTA14 . 2,hH•rAd „ 3,b 1 4V	 tHVTAR b,6HV1411 . 7,hHVTACI.A,
• 6HVTAt!.9,nr1ViA • :.rb^N1A1111,bN'JIAU:^,hHVfAlIi3,GHVTAU14,b"VTA0.5,
• oHVTA(1:b, eHVTAIfl ,6NVT491d.oHatAHL1, ► HAT4bf.2,6HATAL),7,
• 6HAT4"I,4 i o H ATA' „uHuTAH,(.,UHAIA9.I.bHGTAIf.d.6HATAHC9,oHATAfI1J.
•0"ATAy1,^1-A14HiZf,HATA111.i,6MATAB:4,EMATA015,cHATab16r6HATAR17,

♦ 	 •bHkfAH:6 6HATA-49:bMAIAH"' bllwTAlf : 1 ► bHATAUlc,r.HATA(;t3,UHATAh[4,

%
• bHGTAUCS , Or O AT4fj ,. , fMA11AI17.7,nN4TANLA , bHATAUL9,6HA 4 (13 y,6HATTAA31 ,

HATAI.ic.bHAIAHl.f,L• HAlAfl y 4.uHAiA93h.LHATA1;b.br f A Al1dl.bMATAH3.1,
•a,HA TA939,!,11ATn 	 bll4o,H,,14f141ioHATAH42,LHATA043,bHATAHG4,6HATAB45,
• bHa(AH4u , ol r AlAH47,. • HA7Ah4f1 , bHAlAH49 , L H AfA f1h ,b11ATAUh1,6MATA057,

•
: 6HATAiI-j1 , ofiATAUS" . c.HAIA '155,b14ATAUi6 , bHATAHS 'I ,bHATA0SA,6HATABy9,

HHAT1t1G1,uHATA'rr. • ,L,IATA , 14Z I w4 ATAf1 3.uHATAB 4.6HATAH65•bMATABu ,
• oAATARn e

	

i, MATA,IbS, tHATAOb 	 b9,MATAtf^J,bHATA'3	 b14ATAH72,6HA AU73,
•bHA(^U7 4,5HAIAr1/5,bHATAH7b,bHAIAH77,bHATAUJA,F.HATAUAG,6H
EN7
SUNPOUTIN: 1, w (,H(SYMe LO:Z NZ IER)

C	 COMMON/TA•1COM/LOCS(11^).iTIOLN1151

—	 INTEGER LOCZ(NZ)

UWGINAL. PAGE IS
OF P00j? gLp.I.M-

A-12

.k.



ORiGiNAL f'. ►^
OF POOR QUAL-11111

DATA MA/T/1151
Q^ 1... 1811"AaT
1i	 fs;Al . ►I c. 5TAnLEIII 1 40 TO LOGO
OMs[

LJCZ(J)J^1^UCSlJM)
SUO	 JMsjM#1

:R =	 1R- TRN
LG00 15NVINUE

cR • 1
Rt TUWN
on
;,JU W OU1 IN-; Af PCHILUCl SYM1)
^
JMMON/TAICUM/LOCS(11t) STA8cE11151
ATA RLAtIK,MA$ /1H ,11Sp

J^ iC . T=1,AAXI

i
i IL^C1 . 0+L. lOCS11 ► 1 GO TO 2006
YM1 s STAULLI I

R--1UkN
Z63L G I NTI14UL

SYM1 7 BLANK
RZ TUFN
CYO
SJ8(vOUT IN- OLF

C	 11TLt MRI14T PUIJTI14L
COMMON 1LL , GOM/ 011v4d1 , INDSUi	 021191	 LONG	 NCASE . NPAGE

.J(, FJ o MAfil1#jl ( V,xA^,HAX OEI, PcE OF F a Et00M FLIGHT PATH STUDY/
IW N:1- .421.(b • kAL12cU COMP'J ER PROGRAM/

Jt
M 96	 $,II1 ► nS^F II a^51 SHrASE Ab,lx,
46A(, c I2,Tix, 'iHPd(,c Iii/I H 1

NPAGE=NO.W.41
L )NG=
MlIT"Ih,9ri.)INCSOF,NCASE,NSTAGE,NPAGE
R: T U +'(
LNG
jUUknl)Tlkc siFL(JUVTN ARG1)

C

	

	 G Ij i MAL PNI141 k0UTINI
LOG ^C^iL L;LLA1+,I11TF6
COM M ON/CLt:AUV/I2 CLEAN INTLG
COMMOWv	 [U ► A/A46 481,ALIST(b),GETARG(tl),NENT,LLNT,K
J MENSION 1.k(,:11)

I
F 0 5
F(JOPT.c^.d1GO 0 6

JO 4 1-1,:1
4	 4tG(I^xApt..(I)
5	 IF(JO T-1).,j,!

1F lI:.t^.. ► kETURN
ttAN:• a1c.

CALL A14RAY(N,11
R:IUNN

C
2	 N:NT=2

K= 1
GALL ARRAY(N,L)
k:TUcf1

C
3	 W,NT

K=1
CA LL ARRAY(N,i)
R--10014
GZT14G(l)= ARG1(1)
NcNT=5
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So

L	 G)

ciCL A„wArla,Gl
P-10

0
UkN

LOCK uATA STFLO
3MM.0'1/l;L:.A UP/ 12C``EANoINTLG
)GICAL LLLAN,IN}FG

JokTA	 INTLI./.•. TRUE. ,.FALSE./
f 10
SU . IROUII(• : 00VAw(N.A 1 1 11 2 0 E.F,G N)

10
MM N/STURA/AA 48	 ^415TI^I,GET^RG16)gNENT,tEN1,K
11 .)^i'+I.LL.11f,0 ^8 Z

IFIISI(:1'.). LL. 060 TO i
GcTA w Glyl:r•
GETAi•G(F) =+,
GL14F41b1= ►
GtTAQ(.151

1	 (,.TAPG(4)zD
G T AoC,	 I G

2	 GcTAMG	 I=U
GID A PG11) :A
N_11I=c
K*Z
CALL AFwAr(`1,,,)
QETUvN

i
40
J'1'+0(I - INS AF, 4AYI '4 IOPTI

44)(,1Ce	 GL a At., I N T t
G0'(^O(,%C 4 tu” / I"CLI AN INTEG
JMMCf,/STJwA/A4G(vE).AtISI(a),GETARG(6),NENT,Lt^NT,K

T0 ,x	 J,;.MATIhK018 fI1`,1
?16	 FJuM.1T(1X.,,b.f19K,Ab11
115	 FlaMAT ( 1X,9 (lF0L 1 5.1) )
/2J	 FO"MAl1.M 1

((c(NtPi.tl.LLNTIGO TO^IJ1G
IFII4.LO.ulGO 10 1,L5
C L L A'(:. T 4 .IL .
GO TO i1:,

1005 CALL 11N::i (1)
w,tITF lu,lc^l
IF 11(LUT.tU•f! KETUPN
NYAX s IA0, (( h) 	 II
L:N1sNLNT
J=1

C	
GO TO 5w.

C	 CLFAN UUT AkwAT
2,IJ: CALL LIN-i (11

IF (L'NT l ut.41 GO 10 2.17
IF 1IN1E,)	 4,0 TU Z:'5
w ,411E (b,/151 1ALISTIir,fiil,I2)
GU TO LOLJ

2035 w2I1E Ib,1„51 14LIST ( I),Iz1,I21
GO 10 2^[.

2 J 1 a w4ITE (b,7	 1 4ALIS7(I)rIt1,12)
2026 I2=^

I
IF 1 .NOT.CLEAN) • GO 10 5G0
lt.A'+=.F4LSL.

GO TO l^.y
C
C	 DEVELOP ARRAY

Cr -4 1	 ALIST (IC) = GETA u (. (J)
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It 

't•	 0

ORIGINAL PAGE 15
OF POOR QUALITY

,10
S20

Sit,

OLIO II;1 - AwG	 (J)J+J•;
F IJ.GI.VMA% ► RGTU 2 N

It =1+.
1yti 0 0	 51;95(11+K

SiU 11ROUTINt LIIILS(LLOUNTI
L1NL" ACCOUNTING ROUTINE

C01M011 /UIMCc GM/UIIbb31 f L0NG 01112271.03120681
(F ( L11 N is .L[. 511 k E T U k N
CALL ULF
LONGaLC0(1V1
P.ETUL11
E •/ I
FU 1ICTIUN A)I1,(X)
EXTE Q IIAL ALUL
4;IN- 1.",79bI-ACOSIX1
4ET UPN
Evu
p ')	 7IO11 Auus(X1
IF fAI] 191 .(•1. ...1 GO TO 1J0
IF IAIt ( -f IfI. 7.45uSA%,6E-o9) GO TO :d
ACCS=1. 7 l . Hb3
4ETIJIO14
IF (X .N-. 1.1 tjU TO 4r
AC OS = r.
RL Tu^N

R
IX .Nt. (-1.)) GO 10 3L

OS=3.14159.b
R_TURN
A-..
X1= X

uU L( i=1 c7
IF (xi .l.f	 60 TO 1(
SA=1.

X2-11 -(1.•X1••21
Gu TU 5
ya=^.

A-A*SA•2.'• 1-1I-1)-1)
X --! z
A^US+3.141591i.•A
RLTU":N
W-W r (6 t 2,,.)X
FJ^11ZT(24N,APuUMLNi OUT OF RAN:[ X =E2r.81
ACJS=959J3149.
RE TUkN
ENJ
FUNCT ION AI At.. (Y A

SINGLE P'L(.1SICN fOkTkAN AkG'ANGENT FUNCTION SUBROUTINE
NOTE. - - - - - - - tt<O A Q GUML1+1 y WILL EXIT WITH ZERO MW^R

LOGICAL 1'1LIC
R44" A l L
0 144 SION AA(h)rA(4) 1q(4)•PNt4)
UATA	 (AA(I)• I - 1 6)	 /
MIN IS AA( ,1	 HAX Ii AA (6

.15u2o4'i:t^ - tlr	 174,)2G9d1L+b @ .5773514269E•.;r .119175359E*.t

.27474 7 142E#1, .1342L?7CAE+9	 Of
DATA	 ( 4(I1	 1 = 1r4)	 /

.44Y5 g 7c^4t^^r .195d14224L^^• . y 447ti49RbE.-1r .2aH535J59E-I
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Q)

r-1

C

C

5

ut l	 _4DaTA13 0 ' I40
	

• 1r 1 :	 s(52b6t•J9 .21601818L+4 0 .:bb124i,15E•4
UATA l N H l>	 1	 1,41	 /

•	 .34d.^titl;.-•., .6an13171,1^ • .,, .iG471975;1 • 1. .11V62E34GE • 1	 /
UATA C:• C.	 C3. L

•	 ti1ii 'E4a^.E-1	 .:7.99er15L-2, .Z1bb491J6E•0j .16;16363640•	/
1)ATa	 P j 14'	 ONLaI	 /1

IF (Y .C). 4 .,,E	 t,0 TO 16
IF Ix .L). ♦.,1 	 GO TO Is
INOIC^ s lK .li.	 ..)

^
4uI	 a .T"Ut.. ANULE IS IN rUAO-CANT 1 OR 4
= YIA

N 1 a ABC I'41
a

U. AAIII I : L`F	 T,	 GO To (ISoL2 9 11,119110it),I
1.

VUu	
^LL

1 1 J= h- f
P s W1III
Z	 A(11 - H(I) /(1 ♦ AA(J11
GD TO i3

12 Z = !•L
J = 5 - I

13 
Ti41))•=2//ili - 

C1/((1 •• 2) • co

AIAt,.	 IGO4ATAN2,0)
15 1 67 ( ,NOT. 114f)ICI	 RE. TUPN

IF (ATANc .GT. J.:)	 GO TO 23
ATA'., = A(ANj • UNLPI
atTU 3 Y

lb AT-NZ s S1UN(PIOV2.Y)
.,: TUPN

16 I F IX .C.t. r,L)	 GO TO 22
AT AN2 c naLPI
-t: TJrN

17 ATAN2 = PIDV2
(J TO 14

16 A T 4 N Z • R
Gki T , ) 19

22 ATAI)? _ a.,,

11= 
TJufl

13 ATAf.c s ATAN2	 ONLPI
?:TU-N
ENO
SJHR r UTIN. LWLICgIL0CTI

GLNEPAL TABLE ERPOR POUTINE
%;d4MON 101.COM/ UM(5) , SW(b41) , INUSTE , 041(1244),UM2(2„6b)
C4TA IuL / :N
I C) 3TLS.1
CALL LINti ( ► )
CALL AS •(+;H( LOU T 44ML)
IF (NAM: .EU, I^LE 1,0 TO 5
W41it Ib.11 NAME
W ;. rUWN
• 414 10911
FJNMAT 114H',TA(1LE tQR(J4 	 Ah)
FO-"AT ( . -, H.TAELE LPkO P / 14 •41H...LOCATION OF TABLE NOT LISTED IN

1JI^tuTOAY...1
ME T(frN
END
SJEs -owUT IN: LXt.94 (NuM1
COMMON/UI-!C0M /UM15),,iW( 641),1NDSTE,0MI(1244),042Q. 6A)

A-16
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ORIGINAL PAGE iS
OF POOR QUALITY

4	 jVD i fbM s .'U. 0 RF.TU 1N

STFL(.^J1OU)CA LL
MR	 ^t	 (b.Jl	 NUM

3 FO	 MAT	 I1NAjI y Xo12MST0i	 NUMUEH 131
oiL TURN
€
No
U8ROUTINe	 NOTLU	 INO.NA tt X tt Z,XA,IR

N-UIMENSIUN	 TABLE LUJK-U$
In

C
C

I
OIM	 OF LOOK-UP

C NA NUM0045 OF VALU = S	 Oi
M

ACM	 TABLE
CEEKCC X

I	 FUN L
TAU ffll	 Of EACH	 1N

ION VALULS

0

XA ARRAY	 OF	 ARGUMEVTS
IR R	 SUIT
IE E	 POP RCTUWN

X O ARWAY R '(0	 SMALL-I
C 1 X	 ARRAY	 TO LAPG:

2 ARRAY	 NOT	 ASCENbING ORDERec
MJIG••MAXINII

O^M_EhjjOn	 9(11.2(1).NA11).XA(11.N516), M J( 321
I ..	 y
L	 s
L	 =h[1-:
DO	 I	 1= 19LF
LI=L:*NAM -c
FINusw.
I1)	 +	 J s la	 L2

KIIF
(X(JI.6	 X(J-1)1	 GO	 TO	 6

Te
4ETUwN

b
((XA(11-K^J-1)1 	 B O b 0IF	 b

a 1F	 (J.GT.L11	 GO	 to	 ^^
E s -

A = TUPN
10 F] NO- 1.

N"1 IIsJ-2
if C^rITINuc
12

IF	 (F INJ)it	 1 & 1 11
IF	 (XA(11-X1^2)^	 13t13oth

14 list
PE TURN

13 N31I)sL2 - 1
11 L1s }Z•c
3 IN^KF^ 2••I

MA= -2
JO	 18	 I=isKFg2

Ids,
MAzMM ♦ ^
IIPT $1
00	 19	 J=..LF
MM=400(J-1)
IFIAIIO(M4,MAI.f0.01GO	 TO	 22
NsN.(JI*I
GJ	 TO	 c.3 

22 112IYSIJ)
23 N-N-L1

L	 L1*NA1J1
I^

r
=NVT • ( , I- 1 ),IZ

('-1 NNT=NPTsNA(J)

A-17
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nJ !^ 1 =:,LI
McNy(jl
p= ^ = 1tA(i1-111M }1 /IflM.11-1tIM))
J?ZVF/4.
-10 Ji Jjl JF

32

	

	 WJIJI=wJlt•J-1 ► .IwJ(2•J)-WJIc'J-111•PLR
Z2aaJ1')
RE TUp1t
LNO
SUdft(rUT IN ATM) IMGCFFI

C	 Al M(.SFIILRL CALGULATION ROUT INL
LOG ICAL Hr.T 9„ ^ VL4

M
ME45I04 11-411l1 ) , W1 1r1ull11• P tif III t TO(111,AKit11) . AKZ(11),AK3(11),
11 11121 LI;I,U21

CJMM6N /C^.<CU4/
IUM(15 y 1	 ,AIlUA?F	 ,D"l(3241	 9 ?4nfATM	 ,r)MZI13.:)	 ,PA77P
2U43(951	 .6,OA,	 .UM4469)	 .rrA77k	 •OMyld.)	 IV ??F

E.	 _	 UMblq + ul,UMlIlJtiM1	 ^

ALTIhJi L	 J:USIIY , PRESSUKC	 ITL.MPEIATU-IE,
OAT,t (hd(j) ,I-Ip.11/,.,1.1E^t2.5^4,4.7c4,ti.3t4,7.3t4,

OA A Ik.J l f	 11/Z3.7b91E-4,7.JbZc-4 7.765E-5,
2. tS.%L-n f . 	 v.l'e9c-8,4.Z61rE-9r•Z32E-lr,

1ATA IPIi(`1 1=1,111K llh,ilb45 v7C.73 51.979 2.5155,
CC1.2161 ► 2.1.b1-2 118.')E • 4,15.:b2c-5, 711.5IM1-f,
CA 1)5444 7 l c9.7'.5,.
0A A ITDIi) , I=1,111/.ol A. 6A N,Stl9 , 98tl dtl9 9 968,508.18a

CS.d.160 !ir18A 2aM.:Ae,4,b.18d,2J8^..188,
C2 16b.18A ,hif,.lbd/
JATA I AK {Il1 , I=:,::1/ • .225569[ -v ,,. .iJR46bE • 4 L.,C-. :'^4.,:•_-v,., 1 . c4i4'int - 4, .8662)!^E-.,,754.141E-^i,
UATAIAKiIII	 3883	 .,-7.59218,

C.. tl.7.1c t ./,^^^,J.v:6v8 b.d5.46,9.7615^/
U4^alaK;lli,I=: it1/„.,.1^i76e9E-7r•+.,.12^809E-3.

C,,.	 coli2I.L
UM A(11,,1	 C111,”.12),011),0(2)/.7595jl,.glS78?,

C.11-164 S .l7J9ht,.2 .1184.925.,1r,,./
I F 1(1411AIM.E 1 1 JI,UR, I Mr .C7F.GE.2.5c611 GO 1  470
1 F 11It,C/F.Lt .,, I UU IU 4b6
f 1P=13.41*11(,C /F
f1',P=ly.'/(e..TnP/aJ,67b6.1
004 T'J.:. T ± IL .
Wee

IF IMGP.GT..A. ,Ju.l GO TO 49
M .
IFIMGP.GT.i.,u,4,) GO TO 49
4GT11,=. FAL'.L.

C SEAkCN FOk	 LAYEW
49

	

	 IF (MGP.LI.NL111)1 GO TO Si
LAY=11
GOp TO u^

^F (MGP.^F.MU(I11 GO TO 5S
LAY=I - .
Gil TO u.

55	 CONTINI)d
60	 T4P= Mr,w- M'11LAY 1
G	 TMP2a/. OAK! (11v)•TMP
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ORIGINAL PACE: IS
OF POOR QUALITY

Q	 fF	
Iv
	 14L L .rl I G l) TO 69

NEvE•. tou
C:J TC 7,

69	 VNs.tAL3L
7^	 ^-A^/ ws T,SfIA Y)+IMP,

F ILV 11) GO Ti) 12
477Pt I)(LAY)•TNP,'++1-AK2(LAY) ►

'+IpA,st(NUJ(.AY1`TMPZ••1-1.-AK2'LAY))
GJ TO aj

72	 T'4P72EXPf-wK31LAY1*TNP)
PA77F'xf dfLAV)`fMPJ
w•IOAS=•lNU ►i(LAYI•TMP3

6.0 IF Ir r,T4.1 1,0 10 6
5TA77y=S,IRTITA7741
W7F= 4'f•..' Sl6•STA77R
A.IJA7Fs.„Zcb^iadE-6•(TA77R•'^TA1'R/(1TA77R+19e.72)•RMOASI)
u^TUKII

05	 VSIIFs..
ANuAFF=
TA7?P:lifIR* (AIMI-blMl•ATAN(NGP- CIN) /O(MI)I
•t = T OF II 1

463	 TI7^.iiFSt11 41372
PA77PlPU(:)
AIIUA7Fs I.ti7c32E4t-4
R,fUAS=kNOMI i l
R2 TUl.'I

47,1	 V^77t =, .

PA 77P=..
AN11A7F:J.
KIfUAS-..
RcTURII
E 1I)
SUPR0UII A L If.vwl ( A it INOER)

A d r S M^TUX INVLkS . ON ROUTINE
OIMENS&Oh A(3r 0911(3,1)
0(1 11=A(i.11 • a1S.^1-Al2.31 • AI 921
0=.II1 :1 . 311 :I
HI1,Z j: Ali 2I`All•SI-4f1•[1•A(J,31
J:U+bff.! AID :)
Ol',31=^(:.441 •b 12•JI- 4 (2.21 •Afi•3)
D=11+(61: 71 • Al ,l)
IF(A6S( piI.lL.l.t- Ili II-U TO 14
B(c+:)=413r11.11ir^1-A(S,3)`AI7,1)
f!(c,21=4(1.11 +1 16.31- d IJ•11 •A (1.71
(112rS1=A1[rll•tllr^l-Aflrll • AI^r71
D(3,1)-A(.•:)•AIJ,a1-A(Srll•Af.,2)
d1.S,21=A(1 4)	 3I it t.	 fI I' 'AIZ•2)
PI f,31=A11,:1 • Al2.2 -A 11.2	 '11'•11
^
J 17 1=1,4
U 17 I=1 S

17	 fill JI1CIIrJI/U
Iw odw=:
R:TUQN

19	 I 'DCW-Z
tz TUkN

Z149
SJ'iROU *. If.c. MULT31 (A, II CI

D	 A MATRIX MULTIPLICATION ROUTINE
0I'4LNS10k A1^,7),filSIrCI31
ppJ 1 t :1r3
CIII=..
OU 1 J=1x3

A- 19 ,I



1	 y 1aW11•AII$JIsNIJI

U^ROUIIh% MU``) 3IA 	 CI
C	 A f+ATR^x t6

14
1LlP``1CA1I^N ROUTINE

J(3 " l " i l
 ii3 a(. 1. 31rblJrd ► .Cl^.S1

W i Jail 
Ic JI=^.
J	 R !r!

1	 C14.J1=C11.J1.4fI.KIsBIKrJ1
it We
c'10
SUHF(jU1 I N - 1 u N 0 05 1 A 111

C	 4 ! X S MA1GIx TRANSPOSE ROUTINE
UIMLNII')A A I S, lI .N(3..f1
J.) 11:A:3
U:)1Jl3

1	 l
N^1

I1QUUTI .l. "INC IN.LOCT.Nx1.NX2rNx3,NX49XIAPGOXZARi.
• xl4R6.x4A4(, Al

C	 YAF,LE ,,TuP PaUTINL

H
MMOffITA till-/TA f)LL (1)

0 Mc'1$j )h X 1 4. 1, ff4 141
1	 ► J-MGT f;-4, 9 1 151.4."AN ARGUMENT EX^EEOS LCMER LIMIT OF IAPLEI

FJ-4.1	 (:i. r;.x.v,NGN AfIGUMENJ Cx + E4 US UPPER LIMIT OF TAELS)
lb F.1- HAT ( 1 I.r15X,44MINUEPENO N VARIA"LES NOT N A;CLHOIN	 ROER)

xi4111sK1Atv

Xr (4)sX4A.0,
NA411RNX1
NA ([ )s 1X2
NAI. )2.4xI
f1a(4);•/X4
NAY*	 I
IF (`.-41 1.4 5

3	 NA1=NATON!(2l
GO TJ rj

4 4 * 13NATONAIZIONA1 3)
GO TO ',

5	 !IATsr.AI.'1All1.NAl1)1NA141
6	 II=NAT.LO;T

CALL NUTLI( ►.,'IA,TAI)LcfLOC1),TA9'.E (ill ,XA.A,IERROR)
IF I Ir 0?Q04. Lu. 41 4 L TURN
aLL STFL1. 1 1 OUMI
ALL ca4UtItU^11

CALL LIN^.i IL)
IF (ILRROR-1 ) 1014915

1	 Mjlic lA.li
13	 WcTUyN
14	 w,tl L lu.la)

RL UDtl
15	 w414 lo.lul

K: I U1+N
E (il
SJJSUUTIN TLUIX LOCI r)

C	 ^^0 U(M^NSI0 AL TAM LOUK-U f ROUTINE
C )`+MON/ TA )L I N / C I 1.1
C 1UIVAL-N^t IN 911
LOCYMI=LOGT-1
N*
IstWJCTI

A-2Q
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• .

V"iIIt'60MI
FICCIJI-111 1•b•2

1	 aaNi1N;L

2	 FIJ.GI (LUC1M1*2)160 TO 4JJ • ]•LO#.f 4
S	 CAl` EMRU41LOCTI
k	 r n CIJ-11•ICIJ•ll-CIJ-111"(11-CIJ°211/ICIJI•CIJ-:)1

RcTTIûP4
^	 T•CIJ•11

Iii TURN
ENO

	

c	 SUPAOU11ME TFFS1
	C 	 EHGIa_ TN,.UiT

C

	

C	 INPUT w UUI410 1FwUM OIRCOMI

	

C	 ALT / /F, A-IA M AMA;PS A 4 ASSl, AMAJ/S, AMI1^F
A.0llF, J vu 1^	 fWu?N I fr fill , , T2u/v, IN, N(SI

	

C	 [ j
•COMMUN/ 11141;OM/1N11:ZbMv 

LT??F ^7IF,h) Ali CH I D T^^ 1 ^A4Aj' ANaa' , ) Ana, l a	 1	 tt
• J4b(4471 } 1N p IFF 1)M/I^ku) 1 TGu/P,OM0(C1 0 fT fP,UM9(Z)

i!uml,l(I	 1! M Ill.x OMIT	
1 114 ,1 4

 1	 If iiM UM11^1 i211fII,?P A
• AMA^FjIc') AMA j,FI	 ^OM1]I^ik41N, 	 l,^'NI^I,MlSI,OM1kla9Y1,

	

C	
•Cei

G
IN	 IIUMOSP OF . N(.IN SS

1 1111	 T-100 TLc Pu;	 I^N FUK	 ( NGINE
YNi11 - EIUINEPUSI1 (Aw FOw 1 NGINff
ZN( j 1 - t

4
U1FL PUS I T 	 Ftt O 

F OR I
►l 1 M I N I

NTIII - EVG1F^ TAO AONjNT N FORI ENGINE NE
TI II	 - ACTUAL LI1G1lit ^HROUST FUN I ENGINE

	

CCC	 N
ENSION SW
MON/FLKUP/Or4,(3,C1l!TISI HM 1303)

C JMMON / T Ad:. P C / L OC (a) , IJUMMI 1. ^1
SEAL N NT(S),NT151
DATA F^II	 to	 TFFS/9

C:i(11•SIZ1/2MMT,2MNT/

I4ITIALIZATION BaFORE UATA READ IN

TK01Pa^.
11H7V•,,.
TZH /P•.,.
ALT W •^.
AMT 71Fs,.
AN' 17F•r.

	

C,	

RETUkN

	G 	 T'IgUST COMPUTATION SFCTION

	

CC	 -NfQy 1FF;^
iM9lP•,,.
T` RIP • . •
TZ11/V•,,
%LT17F•r.
AP* T11F= .
A -,T 71Fj '
1FiIN0i F.EU.Y)RETUKN 

^	
OF Pop,? 

QU40 7-v.
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^t

F

Q ^7 l
ll y	

•
1 41Ir y1	

:,Al	
442
	

,1,CC(1 )91T1rMrITLJXof)Ur0UrN(Il e AMACHr

C ^fIQl -*f Ili 01P.110

^•/T /TF r A 0I l lF r Mt I I I
1V	

CJNtINULNIIlFrhllll

CC
	 wl T U r.

C	
INITIAL P41N1

CCCC	
NT.r

C	
ETURN	 f

C	 CJMPUTc A11U PPIOJT COOLS
C

tIITRY 1/F,S
IF I INCT FF . cU.. l ^441U ► !N
^
ALL SIFLIlrlriMT11
A `` L ;TFllcr^r+1

c	
+c 1 UwN

C	 tIMt H1011Nr PkINT
CCCC	

yy 10 TFFSb
^il INU1FF.c1 ► ., 1100119,1
-^ALL STtL(a,I,FMl11

CILL ST p VAK1".A./11/P.A14TFFFgUU*0UgOUtOU.0U,DUl
GAIL SIFL1	 1raUl
CAl` LINc)1(1
.41 E o *.l (11it rI-33 INI

bJ	 i^wr, A^liH,ryox^vllflll / f1kx.5E21.91I

4	
w.1UPN

G	 UPUAiL INIcGPATION
C

EN)PV TFF;?
1tc TURN
Efln
iT1 ►+OUI1N. T/F SAITCriNI

SEAKCM 1 o4.0UGH IIANI.i'i OF N To Pt-40 THE N
THAT CO W w : aNCNO y w,T'H THRUST TC AVD CUkPCNT
MACH NUM.1-.r

C
1. ► PUI - TC 1T11RU i1 AN) MACH (CURRENT AMACH NO.)
OUTUT - TH ITH ►'UPTI^ StTTIhGI

C
COMMON/U(aCOM/fiMll.^hl/l AITIIF DMZIbI 1 AMAC1^ OMl122Ir

• AMA',. AHn„1 t 	(5Am.i ,,	 Unq1 AM'//F 0M y (31 ^NTTIf
• Pm , A ,*l, ) rll ► l1TF F i^M71;kb1 TP?P L” ('I IY O P OM,IIl1
• 110/ pVi 1 4 J,.1e19 It .. M .I11J^ LMII121l1111M . IT11><•J 121,21)1

l90• AMAW ( I AMA ; F11^Ir11M111ZYVIrIhr^NISIrrN151rNlSIrUMlk111r
0Jy:'112.U6f

C
CJMM011 /TA-IUIN /L(11
COMMON/T.11SkC/LOL(i1eUU4M111961

C
IF(INUTFF.N^..)GU 10 Ib	 i
TNA.
Rt T WN

Zb	
JU 2LCl1z.,I11.M
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O

it

25

22

11

ZJ

i4

Z yY

C

C
C
C
C

C

c

30

C

•

Q

r
,

*ggpp"
. IN

ORIGINAL PARE I&

OF POOR QUALITY,

t.ki	 NI 01l RR EOCI11 # Tf1oK IT16lI•UUrOUrCIKIrAMACNr0ur0UrTN211F 1
T 1 3.1 l.r .1-1.I IGu TU 2{If IC.4f.T104060 TO 14lit - .

4 1 Ukit	
1rr	

144 100 to 22
f=T(K0•I141-TC/•^CIKItCIK-111/IrM1-TM21
'URNL

R

1 (K1. .1.140 TO 0I	 KI.lIGOT(1113
I ^.l,f. 11z j 40TO1'+ • - : .

R 1, T ilkN
i1TC.^T.TN21G0 TU 19

K-ruau

#
^(C(KI.Gr.1,)GO TO 24
FITC.1,T . IHZIGO TO 19

TO T f) C5

4L T" "J
TM1 • Nl
C04 NUL
WLTURN
EMU
SU q ,iUUT It,: TIr01TNRSET,TNkUS11

X40 DEi[GIAfcU 1MWUTTLE SETTING CUkkENT MACH No

I

N PUT - TNkg}E1I WIOTTLE SLIT11441
NPUT - aN4611fMAP11 NO. FFOM 01Pr,0MI
UIPUT • THRUST

0`mON/U	 UM/U4if*.Z61,ET77f
^
 OM^	 11af,1161A1 UN	 4),

• MASS,AM ;-CS/ AMASZS ()M4(
A
 51 AM17^ l UM4 31 INT

•JM6(4951,I1,4iFf DM?S?I,FI T^it,; p OM6(jl	 Yl1#V 1?M'1 I^ 1
• TZL17V ;jm..f(I 1	 14	 l.v	 UM11(kIr	 1).y	

(^9J1
1 I^M UN1112211

• A4ASFS(1) AMA^FII^I,OM1S(^,441•IN,/N1 g Y Nl5),^I(S),DM14,
•UN1-j12.bpi

CJ MM 0111 rA dS6( c /L0C14I,nu MN1I14a)
IFII POUT FF.I,E.YIGU f0 !,
1`04UST•^.
a ' IWON
GALL M " J(s LOCl.1, IT1.k,ITILX,0U,0U,TNRSLT,AMACN,

CRC}O U ,1^US^1
c.1 U
`i OOnUT I Al YFf,Sl

11t 1tIGLt P11YS!CAL C,IARACTLRISTICS
JIMLWbION A441
k;JMMOU / JI^COM/

1l711 f[9)	 ,
24I• y fiS	 ,AIMfSI	 ,AL^IYRS	 ,AIttYS1	 ,A {,KZBS	 rAIXZSI
3)MI	 ,AIYYO.i	 ,AIYY51	 'AIYZOS	 ,A1YZS1	 ,DMI
4417/"S	 141714 1 	,OMllt,a ► 	 ,
SALLJIF	 9mIMJUF	 ,nM41c1	 .	 ALNJOF	 ,nMS(lll
6ALYJOF	 ,ALIJUV	 ,UM6171
7Ama; s	 , OM? (15)
!lARttFF	 ,uMA11tl7)
9JxC4F	 90"41,J1	 r
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j
j1RFF	 , u A,	 •') wtF	 J Ill l'JI
E S.a	 •[I'r:.4	 11.	 ^tp r	 ,ErS21	 •Er5i2

T``Pitt!	 .LPi24	 .F)M1311IS) •4[NO[FIT	 ,LIM1	 11	 •	 11401 r)
5 (1'11 S 15 ! 1	 ,
t Lit :)ISO 	 •INurVG	 x041612)	 •	 INUXYS	 ,INOXZS
?v'+111A^l1

,xL IF	 rl1M191 9 P I i UM 2. (2o6dI
GG" MON/IAt, 0L111VMM,14.),L0L( SI UJMM.f.l)
CIUIVALEN , L 11111IIA AIX9SI ) I IJ :,LIYY A I Y Y S I I ( RSIIZZ•AIZZSII•

• I I IIAY•AIXY .iI• hSiIXI ,A X.S11,IdSIIVi AIY[S11
U.1

i(A1111=i 41/',HXCGvF 'iHARtFF,,101RFF•SHnirfFF/,
211l! M .1C^/`•MSMASoi,fi4 V^	

S
L';/

Z	 Fuvl6T (.-I.,.'iX•ko"lNITIAI P RINT OUT FOR VPCS)
a 1UkhC	 10

C	 JMJTIALA/Al ION AFTER DATA REAO IN
r.N 9" V ^,iC
1F (If1uVo f,	 Co.. 	 .,1 RETURNC	 •••••••••...••...•••••....•...•..

l y d U^11xX=^.
u,. rr=,.
8a1 11=:.
JS.IXY
Ail IXI=,.
u,.lYl :.
ALLJOF=J.
ALMJOF=,i.
ALNJUFs..
ALYJLF=..
ALIJUF=,.
I F (INuXli.EG..jl GO TO ZLZ
JIXYHi=^.
AIYZb3:..

212	 IF II f1UxYi.'.1. ) AIX111S=;.
Q:IUIN

C	 •i••••••.••••.•••••••••.•••••••.•^^^•^^^.•.•.•••.••
C	 VO41CLL P.1Y,,ICAL OtiA 4 4CIE R ISTICS SUBPROGRAM SECTION

EIIT.'Y VFG,.1	 _
IF (INUVP ., .L).	 it ,Ir.102N

C	 •••••••••••••••••••••••••••••••••••••••••••••••••••
216	 IF (IH111':).! • .1 GU '0 4^1
223	 CALL TLJ(K•1d;,3•LOL(i1,XrGF1F)

CALL TLIJI4MA^S,L0C(21•AIWXW;)
C A LL TI l ► (AIIA2,y,LCC( il•AIYYIIS)
CALL TLUlytiu'p,LOS(41,AlIZUS)
x^(.,JF Z ACG If • EP. 16
A txxPS=AIXXbS•EP. 4'j
A II VYPS =A/YY; ► S•cP';c.
allibS'Alll4.' •kPS'I
IF	 ^,(i TU !i'
CALL TLU(AM14'S,LOr151, A1xY1}S)
CALL TLUI.I,IASSILCC(I),AIYIhS)
AI x vE;;= AlxvlfS•cvtiZ.
AIvlb1=41YLU;,•^VSt^

335	 IF	 GO to 153
CALL TLU(AMA'.';,LUC(b1,A XICS)

3S3	 IF (INJJP.L1...1 4U if) 451
CALL iLU(+I,GI F ,LOC( 4) @ ALYJhF )
CALL TLU(xu r l0:L,1C(9) ALIJLF)

n	 CALL TLU(xLUUFLCC(1,I,ALLJOF)
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QVd(ANAL PAGE t5

OF poolZ QUALITY

nl kJn;Ebf} ► I{1 :AEp^^^l
I
tE

( IN
CALL	 TLU(TIMtS:LCC(ll)vHS1 I XX)
CALL	 TLUITI4tS^LUCI141OUS1IVY)
CALL	 TLUIIIML4 . L0C(Sbl.(iS1Ill)

SGl IF	 IINUXI - . 11to 61	 GU	 TO	 551

`All	 i^U1f1Mk.S^LCCl1A1,dSi1 IY11
5:1 (F	 IIN I IXY'.Nt	 .)	 GO	 TO	 ibl

CALL	 TLUIiIML4 LOCt171tt7S1IX21
I)ACGF a XG.J{-XrtRF567 11

C
K	 TUpN
•^•••r•r•rs••

C 4,1j TIAL	 PRINT
` NTkY	 VPCi4
[F	 IINUVP,;	 .tQ.	 .,1	 REIUgN

C rr•r•••r•••r•
17 CALL	 STFL(^@190U)

wRITL	 lb	 ZZ
CALL	 STFtI[•11
CAL	 STOVi► 4(a:^^[C(, NF,AWEFFFU1RFF,OZRFF,UUtUU,OU,DU1

i
VE	 URN

C •rrr••••rr•rr••••rrr••r
C CJMPI/T,	 AVu	 11 :;NI	 GJ(1LS

L'+TNY	 VN,;,l,
IF	 (INUVPC	 .E11•	 41	 `.:TURN

C •••r•rrrrr•rr•rri•rr••r
64 CALL	 NVlL(3919HlJLI)

CALL	 1TFL(,j1,,11
•1iiri••••r•r•••••M C

F f TIMt	 N15T,)kr	 VAINT
1 ENTry	 VPCao

IF	 1114110,'	 •LT1.	 !	 RETURN
C rr•••r•••rrr•r•rr•
103 CALL	 %tFL(S,.,MOCT

CALL	 A FL(:,I,FMAS
PETUkr(

`` 4664900000 
E'(fRY	 VPCi7

C rrrr•••rrr
RETURN
E'IJ
;UOPOUTIN::	 SACS1
EXTEPNAL	 A;,It,

C A^KCOYI(AMIC FO OCES	 ANO	 MOMENTS
LOGICAL	 IAJAo-L
JIMLNSIUN	 X131 .01.71^TM P ( 2rI.INCI771rTC1791 -
COMMON	 /01k.CLM/
lUYlc2)	 I
2AAT?P	

13ALA77F	 j[)rll.i)
44L PH U• OM41. ) .4LvHP1•(1M	 3)

A L I F T P	 .OM317)	 .

SALPTU	 .UHb(a)	 .
bAMACHISI	 U117141
73Hti(3trAMT I/7F	 OH5ht51.

AMA77F

3AmA17 ►	 9ALd77P	 .OM9(6)	 rANT77F,
9411UA7F	 IDMIJ(21	 t	 AkEFF tOM11(11)	 1
2CpTA09UM;21S1#ELT4k1.UM13(22ft

•0MI4(2)	 ♦ 	 CAMNU 90M15161	 •
3CJ	 .UM16(2)	 .	 Ct)MNU 9DM17lb)	 rCL
4JM1E131	 CLMNU •CM	 .CMMNU

G SC42M1tUrCN1^t1.Uj01,,9,CPHIA,DM24i9)t
•Ur	 ,

F

r
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IN	 0

1
e ^

l4
CUJ

•ppM 2•D`1i' •	 rrM:R"wI C MNU
iJ^U: ;8Mi?1491

:OCMl
9 11T.M 3 O142+1151COMMVN /01~(.011/

111LLPQ •UM27 •OELOG rOELPU •000211171LORAGP ,U11z0 • )xC(,F
:JHJL

)14	 41313JYNPP ,0003 ,n1WFF ,4m	 1 r020 ,UM32(bl
4L N S1 •	 I ^:v

.^H34fl1
,r,P;ll ,CP:2 ,JM33111

•l5P^2 •
riii"44
I P	 9 ,01JY1.31,HU?,I

tPS°,	 "aSf
Ohb1(1641 ,EPi7 ,EPSA

511 1 1?IAEP Uh.t/l.0
/ UILCCy/

• 1^IOARC OM o. 1;1G 	 irON
.I1JA.1 rI1^C1). •	 N O A^J rINUAvy r1NJA,5 rI1.OA,62IIUA,I ,If„IA,d vjtdflhj ,1140A1j ,INJA11 •!N)Al2
s	 lun g ! Nna ,((N;)A•, NOAlo NJa	 7 Nn41e4	 41JA:9 r	 t.N-kz, rIuQAt^ . INJa	 s rINOa,41-Vo-lAcS 9 If1141c ,IoUA^

1 14UA2,:
,NOA^A  NUAC3 ,	 tIVAJJ

6	 N, 4J
9INOAJJ , NRA34 ,lNUA35 ((	 8(^

,	 uJ4 ,1NUAd9 , III	 114 ,	 NJQ^: , IN
	

A4,7j:IJA43 , ir• i1444 ,IhDA4b ,LIIp44u ,	 NJQ4/ ,IPJUA48
81 1 1IA 404 •f I JJA.7; ,INney11 ,I4Ow52 , INJA,3 ,INUA54
9INOA55 ,INI)Ab(3 0INUA57 ,INOA5(S ,INUA53 ,INDA6.,
II f.JAb: LNJAbz ,I.4nAo3 ,IND464 ,INJAb7 NOabr
'1,0467
]INJ.173

,:tlb-)j 9INUA69 rINUA7, ,INUA7` ,	 NOA72
,1NJAl. ,1NnA75 , INUA7b ,IN )A7 ,INOA7A403AAr DM'i21131

/LI9CLM/
, 1NUHAU , OM39III

LU`tMUN
?I40FLT ,OM4,lyil .
d I(IJSaF . 004112 11
3;1OzP ,0004!11.1 ,
9;v-4)A ,U144.(.1:1
1VAMItUM,y1.111
2V,11F •(,M+-111 •
4Y.1/N	 )f'47(A),.Sw7F1,UH59I1141,
5 P 171 u , ,M4 i1 71 ,
bI177: ,I)M'. 11 71
7^1177N,t,M„l131,T3I7F► ,IIM7114c'tl1,IA^+,OM57171,
• AL P I-CS, Aii.PHOL9fCG	 UM53(941
• JLLOLr F `̀ 1U	 UM5,1f1

ULLON,JM54171,
r. LLRU11)1)LLRL

COMMON/T4.1.,^ WUMM,KlI,LOA, (7 )1,UL,4M21291
46;17dI , Hk,UMtiA(54),OOM77(2J61)

CO MMON / AUT`.,AC / ALP I )Plo' ) OCS P ,CLRR i ALPOCS,CUN , I)ELRN

CJMM01/Lu /1 l(h,FY ►1,F l,r,LI1,MM,NM,L•'SLOL
W EAL	 L-1,11`11,Nh
; NU1VALLNCL IIuna.I,ING(111

• ITCI 11,( • AALPNI,ITL I	 I,CAA^S 1,1,IIC( 31,CA1',LTA1,1!CI 41,CAMTS)1,
• ITCI 51,^4,,11U1•cTL( r1,CAULaU1,fIC( 71 ,CAALDII,ITCt 81,CAAJUl1,
• 11	 1 YI,i:AU1111, l 1(,I1'.I,CNIIL R I,'IGI).11, ( IIIALo),I!"1121,CN1• II,'.I1jI,C•I:I # LTIr11('(1 • 1rCN111;(Il,lll;Il! I,f,N1UL11 9 (IL4161,C-1111`oI,• 11. 11/1,1; 7.A1I11,IT[ I1'II,CN1AlU1,l10 191 ,CH114I111, IIC1:aI,CNIAOLI,
• 1Tr,Ir11,C , I.Anx), 1fLI-	 CNIQ	 I, IICI,31 , CAIQX 1, 4IL('41,CY1LR0) .
• l f C1c51 •CYAL P H), lTL12(,I,(;YALS0) 1Ti,(271,CYncTA),IICIl81*CYnTSoI,
• ITC 1? 41,CY1(LLRI#(TC1.161 f;YUq,^!J),ITCIjIIIGYALHII,11C1!21,CYALULI,
" IT ^ ( l31,.,YU1[L1,ITCI341,CYUTUTI,IT,1351,CY11T ox) ,(1,.O61,CYN 	 ),
• iif,1371,CV%X	 1,lf11C^IICC. 3.01r(T ^ (391r('LAL PH) ,11	 1 4k.I,GLQLFSUI,TA•I Cl y ll,'.L ([I,I I L1L(4_Ir LUijOl,fI 1451, LULTV),f1^144 , LUL.^)).
•f T: 14 ,1,.,L A LI'T1 9 I1C14ol,CLALOLI,lfC101,C1f)TIILI t IC1411rCLP	 ► ,
• (To (4)1:%,	 I,ITCIS„I,f;L	 S2	 CHAL PHI

	

Fx	 I,ITC(51)OC117EO+OI,fiC(1,.
•IIC(',^),CMA	 U1,lTL(:v1,C H (rTA),lTGi551,Cf.HTSo	 rr,(561,CMU` T el I
• I iC IS71,61uLaf11, ITC (^91 ,CMAL0T) , 11C (^YI,CMALIll1. 1T C (I J S •C4 MHTTUL),• lTClt , 11,CMaLLTIv11%IA2I,CMAf) T X1 9 1TCIb31 0 Ctio	 I, ITC(U41•CMOx	 1,

,
r
r
,
r
r
r
r
r
r

r
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uniGINAL Ma IS'
OF POOR QUALITY.

n : I1ElM	 14,ly"i:Ekutyl:1HMai:iy^La'31: Ili 4 11 ,, 'VW
EVU IVALt'+yt

I•
•YC1	

I
7 J1,4+2AL0I:(TCI1 0.	 CNLOUL),TC1751,C1+2BTO ► ,ITC(761,CN2BOX1,

I (171 1 . +CR 	 1(TC(7d1 / CN,WX )	 TC(79),CAVAH)
E ll UIVALLNCL ( C y tCY4)I(UINPL,OIN^P)
udTA UEGQAU/. 1745.113/
DATA

LIA( II, I-1,! )/2HGA,IHCN,2)1t;Y/,
2(JIII 1=1,3)/ZHCL cHCH.1HCHN/

1	 FJ-4AT I.H.,15X,1bHtNItIAL PRINT OUT FOR SAC11
1267 A+Al7P =y.

ALA7IV=..
AMA 77F=
ala17F
AAIIPa^.
YA7 r p m ^.
11c T'1•t;+

tvT^Y S4"S3

IF l I!+GA : . + , E ll.	 1 -+E TURN
h I N S A.+'	 1 GO TO 1267

I F (VS77F,')E,%, IGU TO 14N
CA •CA11NU
Crl •CNIMN)
CY jCYl1N11
CKM=CLMNU
C 1 =C M.+,LI
CY'1 =C N, tlr, J

iti^l TM 3 111=t1'>b•CY•EPSu
Ttinlll_JYl)^P•AfEFF
rAllPz1N^1:1•TMV(21
AL1'77F_tc^:.l•C.r..FP50)•TMU12)•02RFF
A+A17F=f. 3 ,;;•CYr,LP5121•714P121•J2RFF
TMPIll=--Pi.,•GA,EPS4
TM6, 	mUY•lPP•A^LFF
AA77P_TMP1:I TMP(2)
%'+.177P-- 4 '.	 I 0 N • L P ,2T 0T4Pl2)
44A 77F=fLP!,9	 :1•E P :iil 10TM1+(21.01RFF
a: IU4N

1k7J IuJl='
GO1=1

Ii1)3=1
03 71 I=1,79

7	 Tt; II=.
SO	 Hu=MGC

IF ( TAP. G -	 111(1=140
EPiL 1) 2 I, CUrPIjI ? D IN SUE ,4001INr_ LGEAJG

TMP( 11=EXPl• 4. E•(HG-EP;LOc-HCG)/IULRFF-HFr,ll
JO 79 I -I
IF (INC(I1.N C. JITCIII = IAE P OI ( LOCIII , AtR021- A ER02) • T MP (II+AER02

79	 C"YJ IINU^
JJ tl, 

It IFIINCl 
s
l	 1L.6ITC( 1)=(ALROI(LO^^II),AF.RUL)-AERO2)•IMP(1).AER02

AG	 CJ1l T It+U^
U) 01 1=1.,12
IF 1 ( 1 IC (tI.Nt.., ITC(I)_ ( A^R01 ( LOCI I) , AEP02) - AER02) • TMP(1 ).AEPOZ

01	 G;vIINUE
1J a 	 I=_ .,22,2
IF (11NCII).t.L . w)TC(I)=(AERU1(LOC!I) , AEPO2)- ALROL )• TMP(I)+ALKOZ

05	 ^ F(I

c	

N04i, .NE•LICAVAH =(AERO:(LO(.(79),ALR04)-AER02147Mr(1) ♦ AER02
GU TO (1j,2I),dJ),IGC1
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I , W.1

1[^iC 1^:^+5^.I1Cf1!=IatRn:ILOG(II,AEkut)-nER021.1MVr11.AEL02
e2	 8r/iNUL

I 1=.•,,43
FIG(11.NC..ITCll1:1ALPO:ILUCl[I,ALR02)-ALR011•/MFlll•AEROZ

!,7 ^Jtli
ti
 INLL

uU TU 11: Mb1,IGOI
11
	 ^ 

04 1=Zf.2b
I,*NLIII.NL.. ITC III = IAE:POI (LOCI II , AERUZI-At R0 : 14PTHP(11+AEPOi

ea	 0p111Iriut

76	
tjriTlr,lj^l.w^.;)TL111=(AEROIILor, I ► . ALMO21-AEkOZ) • IMPII +AEWO?

0,
1- 1 If) (12,L:),IGUJ

1i	 LIO 4 I =1• •1
IFI INLIII. NL. . ITCIII'-I AE POI1LUCt11. A ERUZI-ALODII • fMPII)+AF.R0271	 l J'r1pUL
J1 7. L+:1,1^
F( ► - r (4).r+h..: IiL(I1= IAL R011LOClI1,ALRUZI-AE;++O1)•1MVI11+ALRO2

73	 J' -^INUc
11 he Is^l, ,•,h

1 F (I r1^,I II. "It . . IIt;111=1A[POIILOC ( I ► ,ACk021-AciRUZ) • IMPI11+ALP02
74	 CJ,.1 NIt.

IF11NC1I1.UL. . IILIII=IAEROI ( LOCII) , AtROZI-AERO21•T!IPII)+ALR02
FS	 r

JJ 7 F. I
{F 121,^,III.It..ITCII)=(AEROIILUCLTI , ALR02! - AL-3021 • iMP(1)+ALR07.

76	 LJr+	 -+u
OJ 7^ [ =r,v, 67
IF I INt;I tl	 c. 1)TL;(1) = IAERDI ( LOC. II , AERL2) - AE,40Z) • TMPIII#AEP02

77	 Cu•+TI•+UL
UJ 76 1 .7:,711
IF(IN" II I	 L..)TC(11-(ALROS(LOC.I),AtRO2)-e EPOe)•IMPl11+AEP02

71!CONIIt+II:
1 1= 12 ) =A	 II,LI- NU)

TMV(4 1=71,11 . 1A 1)
1YP(J 1=[i-IAL••Z
T-1P15 1=AI;(L LN.:1
14 0 1h)	 L
IMP 171= An,I I1L1. ^h1
11P(el=.5•v,--0: F1VA71F
CJ =CAVA •4• IMF1,	 C1•'. ALPII•ALPtI L'•• ,•CAAL%o+IMPlrl • CA8EIA•TMP(J)•

•	 CA'1I , 1 . 1 41 1 it •r 1•ULI'1+LIE LU11 •• t • CAOL:,U+A-IS 14LPNU • (JLLOU) •CAALDL+
•	 411;IALatir1•t1:T AO) •+. AALIIT + AUSICLIAO.O'_LCUI•CAIJTUL
CL = G'+.!- 1 + 41 -1 MU • f,I,1ALP+ALP1111 • T N P( I I • C + IASO + IM P I4) *` NLUt1+

•	 1MP(r1•W-, 0SCI+LrI,JU• CN:ULO•;MPI5)•OELOD•CNIOU+TM;)Q 	 DEL 00*
•	 C,. A,-,; +IV-j141•ALP,(j•GN.ALJ•','MP14)*ALQ0OCtIIVOL•
•	 r)1 : Fla /VAII F + d LPH O Ile .•ICN1A')K•OKCGF+CNIAOL14
•	 0,-iF/^A7/F•C177'/C.'ICN:11x • JKCGF+CNIQ	 1

TAP191 =AL J 11J'. - I7vs 3 i
CA=1.0*C )S(i MI- ( 1)1-I,L^)[NITMPI q)1
C4-CL•GD,IIMPI4I)+L0•bIN1TMP(911
CY=01L-400 t1 r 12) O CYALPh+TMP( 0I^CYAL$0+t3ETAU•CYBETA+0t1A0•TMP(410

•	 CYI+13 )+--LLR 7 • CYOt La+TMPI 71 • DELRU • C Y DRS r)+1MP121 •DELRD•CYAL(,L+
•	 TMV(21•.L1A) •CVAI-1T+T M P( 4)•UELRO.4YOIUL+
•	 2tTd•t:•1'1rIA1•ILY'ITU1f•UxCLF+CYJ TOT I•
•	 ai7 /K • 1 HP( 5) 0 MY to. x	 • UxL:GF+CYR	 )
TMPI6 1=" It, (ALPFIUI
rHP('.I=ALNML••C
T4P(9 ) =A 1;, Ib ; IAI11
T4P(1,,l =a fL,(UcLRJI
TMP(c 1 Q.:wFF/(VA17F•"I.1

U	
TMP( J)=d:I.U •• 1LIA0
T4P141=AU,(O LOO)
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p 
,C0. "iFb fE':^jCp ^° i c^bP4P# A? ( L	 ^^S^0F^aLc	

y
Pd2 ^F4^ 6^a)^teHo 2'

•	 CLAI.,JL•-1%S(ALCHP% TAU) • CLAL ► T•IHV(')1 • ((IEIlPn • L1TUL.
•	 TMP121. 1' 17/4•CLV• v ?7w•1MP12^•lClwK•DxC4,i•CL'I

C 0 *CHI ccR')•AIIVHI)•f.MALPV•THPItlI•,.LPHT1•GMALSn•THrIII•GMOEETAITMP(!!1•
•	 GMUTIfJ•DtLGU•CMOLT(I•TMVl4)•nEl(IO•C1IULSU•TMP(d)•GMALDL•OEL00
•	 T4 3 1 1 • AL0'MU 9 C 4 AI.1JT•TMP(41 • DEL0U • MBjUI•
•	 Olt,	 /VA77F • AIPM.'1/' • ICMAOIx • OxC.F• H LDTI•
•	 0l - FF/vA77v•OI/7Z /^••• ICMUx	 •Dx CGF+CMO	 1-
•	 UxGGF/D•kFF4N
Crh • G ► I C lttt•fIIP III ) •LNLALP • TMPI lii • GNZAS0 • METAO • CN24F. T • TM P ( 9) •OETAO•

•	 C^RZBSI.OtIRU • CN20LT•IMP I1G ` • GN205fl•OELRO•TMPI81OOELPO•CN2AL0•
•	 M111819IILT1J • CN,ALB• MP 1	 1 • C`N22B'`` • J LRO•
•	 IM 3 (,1•Ut.TAk:•ICN2u0x•UXCGF • CN2B C ► •
•	 TMP41 1 • RI??R • ICNCRx • OXCGF ♦ C42R 1-CY•OxCGF/02RFF
GO TO .4.1

C	 •.......•..
^ y T ►fr ,AC;4
F f(NJA_4 .E7. 0 PETURN

ENT.+r SAGS
C	 •••.•.••.••

IF IINUA^d .LO.	 ) RETURN
b3	 CALL STFL13.1 9 MB I1

IFIIIIOAE604L..)CALL STFLIa'•1.C)
CALL STFL(Z:L0 J

123 CALL 5TPL1,3.('
Ri I Uwu

C	 •.....•...•

[1 ( 10A . H . En.	 ) Rc TUPN
32o CALL STFL(d,l•MOCI)

CALL 1 5TOV"- f !•GAACN •CY F 	 1	 • V	 ►! U1A1 t UG OU DUI
3TJ	 CALL STOVAK(3•C4,,CI(•C^INoaU•^lU•^JU.bU•OU)

R'TUP4C	 •'t.••.•...•
ENTRY SAC,?

RETURN
C
C	 OETERmIt4zIOTEOACUHA THAT MAKES CLsCLRR ANO THE

CC
ENTRY SACid

C
C

GL RR 
INPUT FPOM GALLINt, PPOGRAM

C 
uut PUT

ALPOLS, CIO

INPUT FROI d OIPCOM
C	 OELON S ALPHOS. ALPHOL ►ICL02RFF

'

 1 1 10AJi• INOAG2 9 ►IR#
CCC 	 ••IDAIS	 INUAib. 1NOA. , R• INUA39 IVDA4v	 INUA

^ Vu	
8

A24: INUALL• O1kFF• VA77F^ ^Ii7F• A^PHnl

F(IIAP . LT.J).OR. ( AAS(:iG-HRI.LE . 1.E-b) ► GO TO 2v
II GO1=Z

2 0
	GO TO 5.	

``
C T M PI iG•

QUE.S4.OlRL(J*0L 0i•CN1Gi0•AHS(GELON)•DELON-CLRR

ALPDLS=ALUAU (CN1 SUICNIALP•TMP121 • ALPHOS • ALPf1UL)
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^J" Uzi AVA 'IrCAAL PH • AHS I A L P Ol S) •CA 1L S,A • AL DUES • AL 00f S

J4TEP4111 _ / ME CL. AN  r;01 FUR ALPHAaAI
C

E•IIRV a&" 9
C

G	
ALV7[S%PJT F.UP CALL Into PI.O';r(AM

JUTa'll
CLRRv^UR►IP.IF F0M, ;IIFC'1M
,̂11 ELJ N ! Mt ,	 (; rrl	 11401,11 ) 	NtJA02 l INOA} 5 A IN0A1bq NR9140A ) I	 I-IA: ► tt (( rll'A4,	 I^ICl839INJA2Lv iNuA2Z.

c	 Ol-Ff. V../7F. q(77w, ltVHPi
L

IFIIIAP.L(.JI.UR.(AN"IH(j-IIR)9L:.1.E-hl)GO 70 t,
Iu01=J
GJ TU 54

lu	 CLwRaCNII: 0CN1ALP'ALPliStCN1AS0•AASIALPOESI•ALPI):S4CNIOLQ
C • ) LON ♦ ' llid	 if,I1,LIO NI•0LL'IN
C O . S • CN.Q • JuE 1 . 0 't1 F /VA7lF

CJ+ r CAVA-Ir(,AA(• PH*AIISIALPDESI*CAAL;O•ALPOE:,•ALPOES
ac T Uc •(

c
C	 [VALUAT; AUMJNAI ULL'1N

El TRY SA';,.L
C
f:	 IrIP'IT F F OM CALLING PAUGkAr - ALPOLS
C	 OUTP,IT - ^LLNN
C	 IIIPJf FM1)M uIKf)(IM
C r L0l • OLLOU. fGV. f11.+FF f1PRFF• OYNPP # ORLFF 11K GF	 HR
C
C	

aIi 71F I 
r
III i A.lr iv1J . : }NUA: 5 9 

[
I[ v r

JJ
1AI)	 IWIA3A, IVUA^9^ } NOAI► 4r

C N:) 1. 	 I'17A^ J^ VA11%1'0^A^VHK1^^014/Rybl 
INUa57

C
IF I IIAP.LT.JI.OF'. (Ali'.(NG-H R I.Lc.I.E-6I )GO TO 4,I„o 1 . 1
lur)ie1
r,J TO S.
1"M&C '1:/L`*ALP,). S•(CNIALP * C,ALAS(I•AbSIALPI)ESIPC 4 :NJUIU • 'l',r. rtNlN',': • A1 IOLLUN)•C:LON
TM I'0I 2 .'4-. 14 .AALN1r•A.t.(ALVCI[SI ► CA'iLSU•ALPULS•ALFJEST y l'(4li ;rr.'1 1.1.1)'.IIII'U'.S•ULGRAr^I/fHPIJI•SIN(4LPDL5•UEGRA01
I 1 p (j =-1 I P O41 0jwc0F*IMPl51/OvFF
Tr/Pl^'l%C'1JLTG•TMF(',)
T4P('-)a(CM(EF).ALPr)ES•ICMALPH6,CMALSQ'AIJS(ALPOES111

C • T'fP(5) •A I) 7)FITM P I21 *MM
r. "*CHU•aJLSF•'1,+FF•TMPISI/VAIrF
TMPI.IiTMJl419CHULSO
']_LGN=AJdAUITNP(dlq TMV131,tHP141t0c^LOLr0ELOU1
2L TUaN

C
c	 EVALUATE NUMINAL OLLWN
c
C	 E Nrav ^AC::1
C	 INPUT FkOP r)IKCOM
C	 1AP ULRFF	 (YN,'• AWLFF. ANT7'	 1.F, fG7F1. IA77F
C	 OEL^+'.. OLL^+U	

P

C	 Iif1iAP,LT.JI.OR,(AUSIHG-HRI.L(.1.c.-bllGO TO h,,

Of 
pooij 4V - I.,IS
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ate.! ^^;:-

OR,iG NAL PAOE
,: IS -

OF' POOR QUALITY

10 aofual
60	 4LIAllL9G.

107 I1AP.G•.. 33 1I1t TAU n 4S INI- 1, GWFFI/VA11f 1•:1.1957195
11PI y ls T'1PP • A.t/' •Oi 3 FF
TMPIt)) aOXv,,f /0"0 ► F
TMPI il•C1'^1`T^^MP151
iMP(t) = N zu 0* IMP ?1
TMP 141 : A'+f/ 7 1. 00[IAUL0ICNZIILT-Cr8EIA0TMP(61

	

C•ARi(NLTlltl • l"N'51)	 CT;iTSO9TMj(b)))•TMP(5)
USIN I • = AUUAU ( TM P( 11• MP ( II,IMPf1^I,JELNL . OELRUI
Q: Ti UkN

FJUCfIUN at PC1(LOC1.AtR02)
;OMMON/TAdU1P/C11)
A r. Pol = C 40C  I
Ac-?Oc=CILOC7+II
RL TUKN
ENO
FJNCTIUN 1 r)UPUTA,0o	 XLLIM rr X1JLIMI
IF4A q '14 ► .vT.I.0- 1,110 TO 4
x=,,.
IFIAR;(b1.Lt.1.E-10GO TO 11

A;1
/v

1 1
r	 Tio=u•t,-..•A•C

iF(1MP .
4
Li.

1jHF
IGO TJ J.

iYPI=Syi!

IFIK.LT...IGO TO 5
1F((X.LT.XULIMI.ANO.(X.GT.XLLI4))50 TO 20

5	 x: (-1 ► -T MP1) •.5/A
IFIK.LT.,.IGG TO J.
IF(iX.LT.4t1LIM1.ANO.(X.GT.XLLIM))GO TO 20

3d	 TMP--Ft•1104.•A'C
IFITMP.Li...Ii) 10 1.
TMOI= SARI( i MP)
X: 1-11•TMP.10.5/(-AI
IF IX.t,i..)GO T 	 1'i
1F(fx.L}.AJLIMI.ANU.fX.GT.XLLIM))GO TO 21

1`•	 X=! - 8- T MU. 1•.5 /(-AI
IF(X. (al ...I(.0 TO 1

11	 IF((X.Li.9ULIMI.ANt).(X.Gf.XLL1M1)i0 TO 2,,
1r	 FKI=XLLIM•IA•AGy1XLLIM1*81•G

F XZ = XUL14 f A • A4S (XU LIM)+ fl) •C
XzXLL14
Lr IAIIS (FX1I .bf .AUSI'X211X•XUL11
OLTIMN
011
;J rIROUTINE OPT1
LXTLP14AL AoIN.ATANc

SIX-OL(jWLL-OF-FkELO,IM OVER FLAT PLANET
ULM01$IUK

•	 fM ►'1i71 111171,OfZi L12l,O•tAGCI^I,
•	 I.	 ( 11,N	 ( Ii,J	 l Si,K	 1 3),
• L13) f•(21,LA(19)
LEI AL I WAFt, , S,4
COMMOfI / 11kGUM/

• 0912?I, A 47 ' P A t 7/F rjrc141 l AIXIr15 AIXXUi,
•41XKS;. , Aixrb1,AIXTS1,A1XIH5,AIXI^.,OMT,
•AIYVPS , AITTS1 , AIV7uS , AITISI , UMI.,AI ZIli's
• AI71S1 DMa(7)•AKLT AKLI,4KLI,AKL3,
•	 ^KL4	 ,AKL5	 ,aKLh	 ,AKMT
•	 ABM_	 ,AKMl	 ,.KM4	 ,AKMS
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•	 I•'	
..M

rr	 1	 ?If •

	

('1 L
`
	,AKNI	 ,AKN4• AKNs•Ioftl,. '+^ (,11^	 ^14.ALIf.A1 

•aLnl 7f tU +/ I',II r LLJ.. I ,ALH4Ui U r11121 AIlIfJnrIfALPHIItDI9121,G A- .n./. ..LF . 1 . ' ,.LPL: U 1:.1.1 rdl('111.(^ViV•
• ALT17^ 1 4LfJL,	 -1LLJtl F nMiil41 tt A+4G	 OH,Mlef = 1	 ,S
• 4147' •J • .tl1 .. tnS tM111 6 .AM' . / IF•x1114111•b 0/I ►► iAMA•D^1Sly1,AN4U7G,• 4'1A1	 4	 ,14 11 1,, 1)M 16 ANhAlU A'IP^1u
• 4y	 GG I A'.10 1., ANfIII	 1/ ► (c1,AIV^f/, I,H:b AXP7FIf• ar3^f,,trP/ ► A^IIIf AL d 1F ! nMLI Ia• /7F,Ime.1^tl
• I:T4U•u'1_.IS1. i_IS . It. raP11 i {LTL' J14 cf Il)•IGAM4,
• l:.,AMU,t1M:S1aI,r,LI v 1.'.v All	 4,P'IIj,CPH11f)1r ►M2'7+CPHIT,DMZb12I• : ? illI t1•t 4 /14)•'.^1, A .	 ^ r , n ,L t +.d1c1, ' THftI , DM_I CTm1- , Lm3.135f

JCL 1• !, CM.	 , I C'il	 •!)CL2	 •acme	 •
11	 ,DL	 •U.	 ,U1 4 t

ct

• ,l.lri,,.r;,,^i;M1^
•
,4Lh1f,UL1M' n' TM" UMj1,1 l• J< A , P ,u A 	 If (YJ , F.'11134 1 11 9 PYf1^+ V.UM71 ( s/1•^1(^l ► P.UM4 ; lJ) fIfn ► P.• )Mr 131 FIt ► 1	 ,M •.41 1 4;AMUU t,A111N : )M: 4 9(^1 ;IML11 ,AMI

E	
D,

•';4M^+,u^+/ L ►.^ Fr	 ) I^i1	 10t S.0f ► ( 114 r,f41,^.rrllt^ L 11,144^^1•:IU /F,UMr,lv^,./f, l,il (tM•fl•.1 1'I OA;NtIHU4Un,[NUaLPtI)AWS(2),•l'/u4Pl,•1'llAr(.,)'ly)( ^) ^I I IDISMGlJ N S. (dl •• 140F P A,.;'1,:,11JFY.1	 tl,)',Ck (,MST..
• I'/J•:^T 0 j'r1.Y,U'+` 1 ^9) ` 1t1Utllc U1S4(:1 I'IJPLA ') M '„121 111UPSK• , I,c, 1'.J +1L 0 '1,713.1 l 4"	 1 ^N 1; 3 P IDU.iPL Irlrr^,Q JH;A•!NOSiG^• J 14 Ifol.1'1..^SIt.U'+i,•l1r)a',T•I NJaIN.lNl)lv^,l14JXj'. C44111.1
•'JM(^te., . 1M4^1 I' -is. 	 PA/>'V C LiMtoMI PHlAO • F'.1I44,PIfllID,

*9
4c4 ll.10 0 " 1';goo11 , 111 `Ihi(•) P11IJ PHTIW UHfi41 /1,IIIJ,. m ,71,1, 57'1, ,t, Mp i( y 1,4S11-U, V,1P'(,fj4-3'01 )!X11II0 t UM76014310

•^,77h,J'1l. (: 1 • + ► lU4 ..)1112121 •kIt ► , I.JMIJlc II . SGA	 ,af.AMU 0• J174(61 t ,14Ul,S If, 7r ,IGL1UM75,'iluIn SI/,Ik,
•}lblFI,l'+/^	 L4 1 1,,^H14,S^NI1,. 4? I,S^H1T,JM7N111CG )M^OV / 1(•'f ^M/
6 3PSIf,(, h 71f11 9	1 t i ll ,1:,I 1.0 , UMdQ(1II t SIHI" )Hit l •, IH(W ! ,)Mli2(171.• I-7?Pp 1'. `+tjItI IHT'lU 6 UM4 y 131 IHI D , 	H1Pw,^H1PUTI1MMjI
•I^ML,U+tI',la), IMt ^, Mltlttl,fj ► :.K,J :ofslc ,TL1.•IL1i^llIA88(6),T%'ACP,1,1A 1
•I / tj / ^',,J M1, ft),fYt'7F' ► Cr1111i1•lL'11P.JM^ C (221 UM71F)YyJ•• V47 J f,.I M ).1c),VL' PF,VG7IF,LM4WI,VS77F,VW37F,JH 1),l y l wTR7P•NN/ / r ,u 4 ' 11 191LxGM7F1ee(IM9f+c1(,17 ` ,1)`+!9(5)4 0N77F,'1M1 Y .1^^ rAl7^,
•JY/,'lil•Y(.w7.,,.1M.rC YGLsf 0 0 1::31 (7) Yfl//F IfOM1. y 11) IG4IF1,• JM:.1.171 L'. ► 7F.JM1.u(j.^f1•At1.oM 1 „/,aL/7,1•UM1..t+.AL^1• UM1 't, A L3 l ,i•'- 1 1..9AL,.,aM1'lra'37i1,U M 112f^1 AM1 DM113•• AM' 3;: 1 1);	 4,A me t lM li',,AM23S/ 1 4 11br AM s l iM' 1F	 MS ► } 1• IN1.4,,+'r^ .,M:.'d,bN: //' , IM' 1.,^ ritt.111	 1bN'7.3 ,, )M1CC,IN S,
• J'1: j,..•^fT".• UM: 1. Pr+l.lW.;)M:2`,f11. P ^^a•D't12b••P l l ^ N 1i , , M C</, 0 `;[!.^,UM : 2x1111 I)I 3 7 1:,)M:29 'JI7 W1•DM13L•

.•P) ► Jr,,,1„• t J II NI t VI ,.12 Ifl^ rim :f1, • Jf/'^ ilMi334(31.• I , /T 17 3 ,uM :,{:.1,Jt 7 /f , I ) M I^n,U7 S lf1,(`+1Jv^ y IF" Ml 38t;,)MMUrl/ U f 'J 01'/
• v1 ► 7 0 1•n'1. ^.Vi, VF•OM ► 4^.Vl,kVF'.(1Mly',VP77F,OMlye,
•
• V 7IFa,U+.4S,VTNLF,n(i4G,VIM„FI UM ij4 1, V777F OM14htVIIIF: 1 J y .4/.wl//r,U'1 A .H h777F1,UY14i171,1(447F• J1: y ,I iii lFl•!1'+i',1 j, 	 rL77F,U^115c•vu IF:,DM15^1111 .• ► G17F. IM1+ 0••t',77F:.nM' I )J31,
• IC, ''.JLH :: 01 ;I'm I,,	 H ) IC O+ ) U1'1i5t2Ji) MMHGp,UM1561491,DM15712.6l^1CJMc% /IS t' fi r/ UfIM.I )'II If oI,l y I U U 4	 171

C0M M()N/L ,,/111 M,rYf/ t fZM LM, MM ILA
COMHUN/f L4 P /IH(Jvi l.l'(;l(.FLF•f:1•'IMH(3dU)
u1U(VALINt;t	 f ',IM fbl , `,,w 1
')Ara

1 ( ') ( 11.1 = 1.171/4411 M C,"HTIMCS 5`11 ► 471F.5NYG71F,5HNG. ► f.SMI)777F.5HVJ771,;H:.717F " I7I1' l 5HnI^7a SH•II77k,5HAM4CH , 5,1VA77F,
(``,MUrNPF ,+iIXG7/Ft.fiHY•i/ ► ^1,bHIC..;F1 /,

OMMAL PAGE IS
OF POOR ^;.IALITY
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o	 P'dts3pAL`" ' :"?	 N / E	 1 16y
"^LPHDI,GH0-TAOL

7-,HPH l oH6 M/
t s1,6H5lG1R'/ 1()III	 n 1F31/pNTH1P0,5HPSIPD,

31LI Il, I n 1 ,•) I/`iNAX^7F ) -, HAY ?VF , faAAI 
f ?F I,^N A1 7f/^

•	 P	 FHFRO /
UATA

•	 HOGI, C	 , M
•	 FH lSOF, ,iNNf.77P1 SNMTK7P/,
• IDRAGC(I),I = 1.41/3 ►(Fr,JMFCX,S 0 IFCY• y HFC7/

1	 FUaMAT I1Ht.i5X,3 FiNPt NT CUOLS IOEPOIFYING TIML HISTORY)
2	 FJPMA1 I 11 -,R { h 	 ►IITIAL PKI'IT JUT FUR 2SOF)

C45	 Pic DATA 111^T1At11A^ION
45	 INU5UF=2

% IUPN
C	 • •44400••

ENT MY I,PT,
C	 •0.••4.04•
C	 IA.1TS1,Al1•ALl^S1.ALZZ	 .AL3;S1.413	 .AM lSl•AM
C	 •	 AMl7SS,AM'	 SAM	 ,1,Ah	 ,AN1/S,AN	 ,AN 7IS,AN
C	 •	 AN II/a,A43	 ,U7 7^'1,U1 IF ,V77JFl,VI lF ,M717F

i

1•
C	 •	 M711F ^PI7741,P177R ,QI 1R1,0I77R qkI 7k1 NI77R
G	 •	 X(p17F l ,XGllf ,YG71'L.YG77F .lGIIF1,Z(#77F
6i	 CALL IIIL)P ) I1d,LA)

CALL LL. ;A 44
CALL VI' ',v
GAIL TF i4
CA( L	 i.GS4
CALLL Xa•
CA 

L
L
 `
L S

L

1 L1„t1 
< 

GU)

wlITEI.1:11<

CALL S1FL111 HL)CII
CALL ',TFL(.	 3 N)
IFIINUL,rf Ni ..fCItL STFL(2.1,C)
IFr ;NOAP^.f4c. ,)CALL iTFLI^.2•UI
IFIINUAC`1.IIE.I)CALL STFLIZ.2•[
I( F (INO6, 4.11L. iIGALL STFL12,1,F'

236 
CAIIINLJPA,L

O.'I GO TO .5„

I C II ►rOFP-+.(i 44 1 CALI STFL42,29HI
150 IF (INO.,-jT.NL., (CALL SFFL 12,3,J(

I F 41NUACH.Lu.I)CALL SIFL(2,3,K
IFIIN)aCM.cQ.Z)CALL STFL(2,3,L ►
IFIINDMGT.NE.J)CALL STF`12.I,Mj
IF (1404PC.EG.. ► GU TU J335
CALL STfL(L,lrpl

C	 I.M1RR1r1MTNR )
CALL INUPU (1.LTHTRK)

335 CAL
L	L6LA4594,URAGC1

CALL yyr'Ga'v
CALL TFF;i
CALL SACii
CALL f` EXi
GALL Si )L 1..1, CU1
C'1LL UL ►

C1
67	 ``iUF1
b7 IL,7I F n -HI,GIF

3IGCO n SIr.7D
GAMOU n GAM70
SIGUR = SIGUG 0. 6i7a5329
GAMOR a GAMDC•.017493Z9
5(GL1 n 51GOW
G4 M L1 n GAMUR

r'
.S
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ORKANAL PACE '%'

OF POOR QUALITY

^ ^ p •	 •It o^,•..I^^ys^vN .) tK . v ,  ir e . .l/as.3'1P 	 n.1 • P,^ du • ,;L ? 4S ^9N '1 it • j 1h4V,1T(1a1

i i i 1 0 . 
cQ!b I PM I I I
i ` Nf T^11;1.1

^1MiR • (1' 11̂̂ iITH111Mi
,Vs ;I t ,itoIM;, 1 '10
C+; n • 4^1, 11••, w• 1
UCL1 n CI' rf 1 • 1N 11

l) Mj^ YHI I•SiNfB•CPI1111"SPSIU•C1NT11
J" M .' t PHI 1 . 1;1 ' f ill
nyy'^^M c VNrr 1 • (,1N r ;l ► fPM11N51Mi11•^PSj0
(J N = PMj l • 'a1N1I1 ► IM111 • SP'b N•bFN,q
J^ I IL=-^P11H • G P ^ jU
D.'Ir•CYMI•I•CTN^d-SY ►IIU•^TMrR•5PSI0AL 1	 • ;ly( L 1
ALC	 a ;I.L2
ALi	 a ^A4AM'	 • j,M1
4M Z 	I
A'+3	 • J,; N s

AN?	 t i;,?A43	 •	 1;r1tr,l)rl= 'i
„?FF	

^f40•(4A'+J•VLliir' •	 1,(-• 4AMv4V4l7i
1il ?Fi g -„A1, L • 	 VG IIF
TMPI . 1= I(,llFl
TI^1 : r1111F1
T MP IdI n I,llrl
CALL INf-A ILA ( 10 t XG77F' 1
CALL	 NT-.(. ILAIIJI , VGllfi 1

ICALL	 r'T	 ILA (181	 IbllF 1 I

ZA^L 
MULTJIjL L1, rMb111•TMF'(4)t

VFIt F = thPI', ►
Nll F t T41'1bI
1405KP=I
A TO l..

C	 •• ► •••••.•

C
 ^uTPV 4Pf..

.........
CI,21	 SJF

621 OCL	 = ALL
44	 = ALc

') L3	 ASS
U^;M'• A l.
VCN2 = AM,
D: •+3	 = 11r
JCNI	 = Atli

0'Ne	 = A 1,

i

S

h c f11	 J47F
TMP(Z)= V?/IF
TAP (31 = w; 77F
BALL TQNF'), ((JCL 1 TMPI'.)l

^	 GA L MULT311 ITMP(^i1,TMP(1),TMP113))
X4^liI- iMP(l'.)
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n
1

o	 r(kFiF ; ^''1;"i
CALL	 NT_1• ILA IL b) , KG77F I 1
ALL	 NT_1, (LA 

1 
17 1 • VG77F1 1

C7b2 C,JiL INT--6 ILA 1141 , I677F1 1

74l

	

	 C^ Rlf/r = Uf , 	•GULFF
(,rnlr = UtiM • I, wtFF
1 1uC FF n 

.

	 F
CAII ATM, IM

E
 f.7F1KwNGV1

[F IINU6L w .N..1 Rf.77N =
•	 SUMTI lxc.11r-><6I7 r 1 •• 2• IrG77F-r G2i F 1 •• 21 . 1. t4571I5E-^
IF (INUNIN.NL.JI GU TO PS4
UM7IF =
V'A Ill ? or s
wM7

TT
7i n

7 •►4 ^J f 0 Z f'^^ T / 57, /bII , I AJwIN	 •75 y 	((T,,hvl!=r14L
757 11,0PjlIsN6;7r
7f.1	 T ►̂ io(I)A-1,777b2	 CAI 	 I L U I I PI1LnClcl,x;w?F11

ALL TLUIFMV1I	 Ln((,,Ifl,rbw/F1)
BALI TLUITNPIIIrLOG1^IrIGw71'0
4P1.1= [r,1.7F1

IN ►'(i)= ri,1•IF1
TMO(J)s 1,,wrF

CA ^^o MUL T 
1t (4'tGL1,TMP11),TMP(411

VA77{ s THV 151
wA7If n TMGIt,)

1V35 Vr77F s t,j w T(IU T ?IF-11w77FI •• 2•IV 77F- VW? 7F1	 Iw777F••Mw77Fl••21
JT ►1FV s .;•N140Aj•VA77f••Z
AMACN r ^.IF_ IVS7'I .N:...1 AM4G14=VA7IF/VS77F
I ti p I11 n UPI7r-11A/It'
AL oMR s AtANL'IioI M --Jw77F 9 1 Hr' II)I
dCIA 0 n 4TANj(V77/t-Vw/7F,TMP:111
ALV ►f0 s ALvNF Oro? .29'+//`1•
d - TAU s u = TA1+ • 	7 /Iy
I^ 41NUiMM. E	 GO T1) 11 l4

ALPL. n ALPHRfit T 1 1 s fit TAR
1134 I

t
F L If1U40iNOfl) f'U 1') 11b3

li IWoI Jr. lII .LIIULiM;1 GO TO 1163
ALNMk1 n ( AL P MK - 40 11.01di S
U TAd1 n IOLTAR-11LTL11/0 LT1

ALML1 s AL1'NR
fi t TL-' = PiS TAR
TL 1I	 = I mr.

01161 2S{F
11E)	 V, /	 s ,I^i 1xG /7F^ ••^srG77r1••^•ZG77F1••21

IF	 iii 1J14
12J1 TNP111=-if.7)F1/V677F

IFIAdi(Tr11 1 ( i ll.lT 1 1(,U t011221111
GA y 7 N ^1.5/ 79bl2 0 M^l11 AROW41)1
4J TO 1212

1213 GA4?P7zASI^J1TPP1111
)0212 G4MIU s 64"7k•51.2957795

GAVOR : 6Ati7P
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n	 M pp • M?^l699 n itAN,,(IG? /il•xG??f ;1
^^k • I(

r.Uu a `, ',?i,
C1Sb	 J1
1 !h ,vAM	 s c11.IGAWl1-01

'Iru •
NUF

y ril:•1.U^1
I^ L ^I1` N yf. +11 Gu TU 171is

4^1J1^^1^a ► .lt.' 1 1.1 11,1	 GU TO 131»^. y ti ► ;: 1', M0J-uA'1L;1/,)LLT,
11k, po l.	 IJI1p1 ,4-S11,L0/,1E1,

TL '.,. -	 }ML
GA ML 1 . (, 11 J' 4
SIGL1 4 SIGOk

1714	 1 I' »I i.NE.. )G) TO 1I_:
„1M 't Jui'1v

IiL 15 1F14A7^ ,-(+.L.1t,0 1 •, /! 5
iJGMAa	 LbJ?III /VA??F

C113 I f,
 

I^Lj ► 'O PL A . L 13 	 1 G 10 1144
151? IF II 14),+1.iG. , I (,0 fi, I? t l
15cr	 F(n^^1.44 ,... ►
 

Go 1) 1104T.+. a lIA11,1- fl! F ,,.L11141PU a T41F1••Y.14p47
1556 I i1pAa^1A1^NI1;C1.1.1 1.0 TO :5»b
L 	 t• .bJ.of4ef2 • Ur,` 4./AU!,1OCLcI
15i» P;IP) n Z;iF^•'.t.iV5/7Ii

P .1IPO s D , 1IPL • ^,7. ji^ ??15
I?JS I 	 IIN;1A'1. G. ,1 (10 T4 V560

10 IAHA; . L ri...I' CALL f.lrfu p 114)AR 771 zrrs^7L/eML,,-;Mllti
d177F s F  J?F•/AtiASS-Grp!?F
^177F a FIL?P/AMASt,• .111f
IF IINUA ft ti

,
t.II GO T 	 17SN

4P1.1 n ac3/F
T MJ I " I n All?F
TMP(S)a 111?r
CALL IRNV), QCL197"P(19))
GAL	 MJLTS. IT M P1191 9 TMPIII,T PIP :r11
A4 0F a 111v1401
rrv7f a TYV(y1

175» AallFVacT4Pfb)
IvAI I a ''
Mfw^P . A'4A SS- GRtFF

C
C	 CHUTE i;#tAu CC MVUTAT ION
C	 Ms I  (FKO10 LAHf11H r, MOLL GOMP , ITAT ION * AUTS)
C	 1C',=., III)vUiI

CQC N OaAU GOtFFIC;L NT

C	 X^No Y,;,4 9 j^N a CHUTE ATIACH aoINTS
c
2961 IF(ICi.EO.11G0 TO ij5.,

F,;Xa,.
FJCSE.

1•
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4

(4)

n

1HSL

2125

Ci317

C 2 3 F v
1!N

CZ 316
23?e

C241i
212

00,9
^uy^^TYs

M:::

"P481
1•.ls..

Mu l s . .

rOC 2,141- 4 aN • OrhPO
F 4 ,1441 -114 3

K n -FUf,•fU?710-Uw?1rl/VA1?F
F Y• .iU • IV ???F-Vwl?Fl/VA 1F
F 1 • - F U • M?71F-ilMl?fl/VA^?F
MJX•=CN F j-jCN•FCV
MJr n c

`N • F x•x M • F ?,

C LL SAi!
LL	 (.A	 Ali
A`l Lcx!AOIV • iKMIP- aA/IC• •Al1ASS•I,rll/r•ULFXP•FXM• FCIt

F11110 s FYu1P•YAlPP •AMASS•clR/F•ULFYP•FYM•FC
FZN?P • ► j1^1P • 1NA??0•AMASC • I.Zt11i •JLFjP•FjM1F,)
ALD??i • ALT 17F •OLLTF•ALA?1F.LM•r,UX
AMd l?f• A/1?7F*ULnTF•AMA?7f.MM•MOr
A •1011f n AIt?7F•OL11TF•ANAj?F•NM ► MOZ
I F IAPAS".LU. 1 1 CALL ^XL.RR I14.
YPI1ls	 .•ArK,l

11 '?`1i•	 R11?V/AM^j; - !1 / p• G7 lF•R(11w•,171IF
V11?F1• irU1F/1NA^S-K 71R • U1^? F P 1?w • 11?/1F•TMPI11 •RI71R•AIYjr)F
w ► 11f111s Fj111P /A'IA"a-P 11a•V ??7 ►'•	 !7R • u 77i • MP111 . 0 1/R•ALZJOf
AKII	 • A11)11f•IA rrU,-A I 11HS1 • '	 1 

R•
R•11

H	 jj	 l.PAK1 • A4 , 1??F•IA lM, - AJXX4 	(1R(( 7R
AKb	 • A1111??f•(AxxflS-AIYrbS1 • P S)R•Q(^7R
IF tINUx1S.E0.u1 i,u TO 1317
AKL!	 n ^•
AKM3 • ^.
AKN! • •.
AKL4 n ^.
AKMZ	 • ;.
AK %d	 • .
Gu To [3l.
W 2 1

(11= It1lF
tMP(a l • (I 176,•P17IV
AKL!	 n -Al 	 •TMI'(21
AK My . AIXVbS •NT??K•O1?7R
AKN3	 •-A` XYU • ITnPI:I -v' ?7R••).)
AKL4 s A YIR	 • It11Pf^1-W ??k••2)
AKMI# n - AIY[BS • PI77K Q(?1R
AKN 242 • AIVIRS •P(?l*t•P(7?k
I O i14Uxri.E0.A) GO TO 7376
AKL I	 • ^.
AK M1 n J.
AKN	 • .
GO 0 C4[t

K L ! • Alw • 1'15'N 1?? R• OI??RA K,	 1, HH

AKN	 ••A X;0 14117N•IK177RI?7k••21
2Su24

AKLS •- AIKXSI•PI1?R•AIKYSi•01?7R•iLXZSi•RI7?R•AMASS(•ALIJOF•42•
pIIIP

• -A(YYS1 .0(llR i 1(XYS1 • PI77R • AIYZ51 • RI?7R•AH A SSI ALMJ0'••2•
^1(IL71P

• K171P1•R1/7 R•Air?SI.OI7'R•AIXZSI•PI77R•AM4SSI•ALN,'OF••2•

AKMS•
•A!N5

G'^16 2SU16



URIGWAL PAE9 15

OF, POOR QUALITY

lib Ir l 11nuoIr':. N l..1 6u To 25:4
A K M b = we
AKNqq 2
GJ 111 cb.y

G 524	 , C7
2524	 Tto • Ta1P(,•„1745SC9

11	 .01
11f'r n 	 I Ito 110,0)

Gall ILU ITIrL, Ln(.(1),fHfRkl)
CAUL INfc1, ILI ,- P q 	1.TRRI iTH 0() • 1 .41 o".0	 .. ' 1l /195
OM(,ou s r) IL, 60 1 0	 _it/I I7S4
AKL6	 s A IA 4 7; • UMG ,+c• IOI]/Q•IHIkR11 • 'MTP
AKMh ::-A1xN7S•OMf,NR•IPI17k•STNT(t•ki/K•CTMTR)
AKNh	 A x.+75 . OMGkR • (0 77k4IMTki P 0 CTNTR

C2h15 '>,	 d	 '
2bi: A<	 AKL	 A11L2•AKLI•AKl4•AKL••AKLb

A..M1	 z AkMI.AUM2•AKMT•AKM4•AK4S.AKMb
A  4t	 s A-11,•01Kr(e•AKN,f11K44•AKNy•AKNb
1 040 111: AIxxl'a
fMPI, ► :-A1xYC5
TMP(31=-A1x21^,
14P14): - AIrv1'S
TMG151= 'lrrA
TYP(tls-Alr1!'

T M PId1=-Alr lri
14P141 = AI22^^>
GALL INV • , IIHV111 I TYP11UI INU'r+)
TI I INVI •+ ,ur .11 l,A`L tY[VH 1161
11PI 11 )s A<LI
TMN(.1= 4.".11
1'1('1!1= AKIJf
CALL 04 UL111	 (1'40 11 % 1•IMVIII, IMP 116 1
N lllal s IIN141

^1 1 7 P I i Tlvl'1
CALL I N I , ILAII,I , 1I777FI I
GAIL I ►► ft	 ILAIIII , V777F: I
All INTL, ILAI ;c1 , w7771 • ►

t`ALL	 NT., ILA(131 . •'I( 77a1 I
!,ALL	 NIL	 IL.11	 )
017/u s VI//	 I'll.I/I'>
g 177h s ',[1 7 ► •5/,;('I4/I ► ',
-L77U = kr IN • 7, ?41,77'1',
ALI751	 ,//,•L;C,11 -017/d•I,CN l
AL?I1I= -I/74•ULIIL-GII100UtNZ
AL.W&	 +I17 ► •^^I,M1- (JI174•DLN3
AM17S1s a 171P IXNI- kI 7/2•I,LLI

A	 • tj177 1 •6,:1.3 —P17749UCL3
J[77k•;CL:•PI7/N•LLM1

A : 1277S t i ll 77N•CGL2-PI7lR•0LM2
A/„775= L jII7 ►.•;,CL!-P[l/q•11CM7
CALL INTLI ILA( ,1 , AL17S1 )
CA II INTL4 (LA I .1 , AL .7',1 1
CALL IN1L(I I L A I	 1 , ALIPSI )
C-LL 111TLt, (L,.1 41 AMIISI 1
CALL ItoIV, ILAI 51 , AH^'7S1)
CALL 1.JfL. ILAI 41 , AN 1751 1
CALL 1NfGn ( L A 1 1) , AN117 1, 1
CALL /Nf'.,, ILA( dl	 ANL77S 1
CALL IN10. ILA( 41 . AN177S 1

A	
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	 Q).

Jtt+G+T JR QUALITY
OF p0 

AL
OCL3 = AL3
6,Mi ' A,If= A +,
UG-4 1	 AMf
I N^	 AN-
JG'1 f	 A f
b-& LL IN0-(f ILF,LI TMPII1 INOERI
I ► 4INJE'+.NE 1 CALL 1KE R R 1111
GALL T w N P /;. oMP111,IMP(14))
AL: • .4 • lAL1•T'lPll,I I
A'.L = .4•IL,L.0T.1P1:l11

AL 	 • .S•IAL301MPI1aII
AM, n .1 0 1AMI# IMP N1 ,I

AN1 • .b•IYN1'1MVIIjII
A;I,l = .i • IAA I.TMP(11,11
ANT n .,•IAN.1•TMPI1411
IN )jKP=
((NUAWC s i i CIF .;.T. AMAXN
CALL S I LfJf (IN'1,Th)
I	 (SM	 . P	 HGf,7f .f.i. ^. 1 RL'TUP4
IN,.JTt -

FJ w MAT (.1. Ivt.1GHjI0P-HGC7F1
Rc TU,-N

C	 00000111,•099	 ,
ENTkYnPl,

C	 100.000000
334C CAII STfllo,l rl9f,i1

CALL Sf04 A I- IRII M 	IIMES	 KGIIF ,YI , IIF	 ►IGCIF U771F Vl?lF Ml11Fl
CAII SfOVAw (M V(l3R NIFIR ,r+Il7k,AMACH, VA; 1F I O^' mop ,Xt17F1,^G71F11
Gal;. SIFL( , /' ; ) ;Gf?) Ii
IF 11117AP;.NI .^ )GALL S i7VAR 12, ALPHO 9 0L TAD ,r)UgOLl.(jU, DU,OU.W1
I F (INUAJI.L1).:)-,u TO 5341
ALPHUI : AL J ./M1 • i124 	 F,,
HLIADI= I-r«k 1 . 7:	 If 2
CALL SIUVAVIc,ALPHUI ^FtTAO.,OU LU OU,1IU,DU,OU)

3341 IFIIt101 , S'.Nc.wlGALL ^TFL(1 : , Vr,lll)
IF I

IFI INDI-P 4 .,1L..ICALL	 STOVA1	 AM1 RP+I1.` t^SIG141,bUUr1Ul.5UI,aUUUUUau)
IF10111C41.NL. ICALL STUVAFlj, THTP0pPSII' O,PHIPb . 0U.0U0^1.0U.0U1
IF(VQAC1 . c(J.1)CALL	 TOVAK(d,4XP7r , AYPIF . AZPIF.OU . UU:0U . OU.OU)
IFIIN(lALI'.L(I.:)CwLL iTOVARIJ,AX77F AY17F,AZ17F,DU,DU,OU,DU,DU)
IF41NDWGI.(.L.o)CALL `aTVLII,I.MT0TP`
IF(1NOMMG.NE.6)CALL SIFL11 1 THY RDI
CALL ST VOA •, 1A,FUC.FCx,FCY.rCt,ULv Dug DU,DUI
CALL LtEGKo
CALL VV1, ,,
CALL TI F ,u
CALL SAC ,h
CALL FLLX3
LALL STFLI,,:,DUI
ZL T I)wN

C	 •00.00000•
ENT4Y OPT?

C	 •00.0.0000
TIME = UM( j)
TIM:S= 04ll1 - TIMSX
CALL UPUAT15,LA11 ) ,ALI,AL2,AL3,AM:,AM	 )
CALL WA D AT Ih,LA16 1 .AM AN: AN2 ,ANd U77F	 1

(1	 CQIL UPCAT ( 5,LAIIlI .v? I/ F,w^77F , PI7^k , 0I77R,RI77R 1
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a

i^I^N P'O' 4(A.. cl .tI I G11t " iiWaT	 It im y wb"NboUVr Ou t GU1

,.ALL VF'GA/7
(,ALL 1fF,/
ALL j AVi1
AV L Li n ?

URN
^ V:1
iU,IP11UI I4_ L(.L AV a
L.1MMtIN/.lPr,01+ / 1 1M111ILI A4A;,i,i)M't 4?I1t ICLIr0CMI
4v; IIGL:r^C/': ,('I,'la •CL:; r- UL M U 'I^ 11H (9 1)) Fx,llt

1JM4411 11j11141rFjP/ P, IM^ , Il/i, NJ^FrUMh(l1`xGZH?
JM7IC' d),I,IJ'.It (a !'^1,

CI IMt•IJMnlln/l • I'Ir?vtal•VI71 Ll jj121 4 0M914 ► •
C)l7,'V1:1,4111 w 11a1 11 .1;.14, 1 ^111 6 1^1 a	 AI77601121,M1;14610
Cx^77fI:IxXL77/ 11:C^ YI,/7F(CI0Y;,/11:^1cI
CIG77F1,1x1 1 •1I r 11.!xnU M .Wp 	I
r; l TaUT MA,; ( a 1 ) Hlll;l vYlvl •'	 1^1 i.(r tAUI', ► E4,IEG•RGRx
^N^1 3 L`.t4	 l((Ll 'l1:IrM j blxO(lT NI' j MhM!Mll^i^

CAFI^ I^IL i^Tl',^,ta.+r1^,I C,LI51U l1 1•i62l ^ tPM	
V 2

CE	
il.i1t^151r

CC;1^1•^,1• L_ 1;191 ,CaL1^ 1.NV Gbt•'IVP,MHjS ► .r3 LI#S0ELIA,
C it l„111,1 ' I ► _1 III x',II,:I,'19 Yle'tlllx 'We 41CI	 Ul51L1

CS1:'I.Ix,1.2t 1	 x1.31:1 5^:41C1,SuIi1.:l,
C^^:1?I,;,^I:1•^'^^1 5412 59111)
f ,.0C:1.1,,.U.4lC1, 7 i l?i131r •J./ ICIx1cUI5421,
C ► C')IIIvv l)'.laI t hiJ11121	 J141C ► •jcL)151i1

1	
,

Ci:'IL,i':la)	 i..(aix,;41c;rS_`.1:11
CnMT^11 IC1.JMThlC1' ► .uMT1131C1,J•TJ.4121•UMT0151C1,

y4T:(i1	 )41c1^1 ( X11!1:1 r1 M 141,.1 OMT41lr
AI1 y ► rUlt•1 tt U"Lld • J LIaC JtLIA S tt	 T'42CLLIA'.^

GJ'JELTI C). . LI	 COL IfJ I OALL^^ UOLLIi i a(AC,44
C V 'tTM I 1, I' 3LT

u 
i ll, . . I.1/'L. i 1^IAL

1.L'L 
^• , ST b L3• ;W W i TPLS•

GJM141^t p 	 1 y111. I:_/	 I	 , M1l 1: 1 C^SK1441x
• 7MI7tH"O') ,UM: ; 14. 1• S9A061.^.1,`YM0 1 11;, 1,51MUU11^LIrOM19I16S6Ix
• U j ut.(a.)x 11 M2.l2_ ►

-?'ALMMS)•MUltc'•T•	 MAi52.MU;,'1i1^ES.M11
i)LMENCI(1N Llr•AUlll-1UL!,OE Ir/),tlLl,l71xOLG 12`191
CU;IM	 CUN/LG4U1!,/A-':,1, A1'I3,A'G31rAa(,3,,,AMA15),VAYL:(51
L)MMw /LG1,/LA IC Al FI.;1.1 1';151 PlES1^1,G151rI 3 V T,LIr'
CJMMU •,/LG /Fx1M ,FY y ,I14,LM,AM,NM tP,L02
CJMMUf, /L'../A.1 Oj I g.. 1. 171,1 ;1 1> j x 43 S 1'il ^ Q pCGx 1511

C a .l;, , Y)	 13 1.151 ^A ► lti1 • Ar151 NA / ISI,iMVt31,IfLZO(51,
Cx<1^^ 1 ^t^I ! L r ', W6 AAt'1 FOitT1l51
CFTVj(.1, 4 JAl:),AIJY1'.), 1/ I'^^,RU>GI91,Tt1!YG15)•RUIG15),
C41x1"1 VFYI;IrVILI'.I 1 1.11'1	 VG PT' 91 iIRx15) FIkrt^lx
CJ 151,L)YI,1,U/19) F 111',! FU^fIyIpFUY1S1 ` FFISl,AAIS^,C2 1 5 ,
Ct1 1, ,F1^1 PSKJ1 •,) MIIV^'ISI	

T
0 MIRI15) MiRY(51,.CC I P 71,I,M.,1 ) W .1	 11l.;,,PrI ', 9 tl, i l IbkT•

CMTx P 4 TYx' (1/,.ITRx, FIIY,,.11 3 1x^R^r
co: T 4 A F1 ^;,',f1I" x ','ll l ► Y„'1i41

JMMbt•uP/ I ,F,.(;, (;, ! ,F(1 3 C f(l^^) GFORC4(1a.),HM113USI
LJUIVALC4,'. IJLr.AU11:1,A b GIIl•(ULGUE 11. LAI111.

• 4)L (it :)1RM1 (OLGE111xA111.11
C)yM0', /T4'1,'Z/(, 11MM11:.3lrLUCl71
UJMMI)N /MTt; ) M / , Ii x11T1 xM 1 2
a- AL MUVP MTk/,MIRV Mfkl,rA.

CMTK A NFY MF1 L M MM 1
III M t ►I:IbN ULLT^1'•i,Ui1LLTAl51 PI5)x

S	 ;Oct"5113002 9) r`,1cs^Ix,2J211r5) S20111r51,S2129510
CUMET0112r'•1,GM0lC Sj

O	 EIUIVALLN._ IV 111 ^I+Lit^)1
L%JJ VALEN,;L. WELT a<(11,OLLTAI)rli.OELTAt11.00L'. T11
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Ci'

U 'Mo "014 

Cl uu(LvAi NC
C^iUZll

L
: 1 	,bi(lrl ) 1	 IS I111t11,SO111r111 , IS1I11 2Sll,l) ► ,

((,,I St. UZI(1)	 S2U'111i r l^l 1520Q 1} 1111 ^2D111	 111	 ISZlllirS211'111'
CIJ y TU:'ll^	 UM	 10 i I1

PAL	 Nt	 I^IT	 AL11,;1
11 11r`OM111^1 0 OML, lrlsl

C ON
Du	 1	 I=1	 1^

1 D`6AUllI^a
U'J	 a	 r4^

2 ^LGOEM-o.

3 nLJ1fz-1..1

OJ``
4 	I=1re99

4 I IcEll_ J J ^(

iPPI&I
LTV1=1
^UFa,
STPLI=u
iTPI1=J

=^
f
,iPl3
iTPl4=4

tWL- •sa
c	 SLU2aJ.
.t	 TUfrN
•^••••••••c
-:14T RV	 LGLAk2
4700.000.0.c
FAM=.o.
FYM=L.
FlM=;..
LMsd.
M'424.
NN=..

ER00.J:1453e9•EROEG

RG1' = 	U5 i:kltl
WeI^ =• SI 1^I	 W	 I
Rr,31=-KG.3
RG3i=RGII
ARGII•WU.l

ARGJ1=14631
ARG330MGSJ
IFIjNOLG. - o	 CIwET10N

C I VI	 IALI1At IUN 	 AFTLR DATA	 READ iN
c VAFIw')L	 S	 TO	 ©L	 INIEGRATLU
c IOMTf11irUMT 	1
c (QATJ1e9UMT)
c (OM1013,0M13	 1
C (OMT31496Mi4	 1
C IOMiJ15.OMT5	 )
c (SUZI	 ' Loll	 I ISUll Si	 1

1c ISOR	 # SUle	 )
(SUZ3	 1# ti0:

Isoi g
I Sul 3

r)2
1' S3

I^U2 y	.sui;	 ) ISU14 ' S4	 l
C f,,U'5	 # %015	 1 I.	 U'5 ' SS	 I
c isebel	 .seoll	 ) Is eol1 .s2i	 ►
c lSeU22	 # Si012	 I Iscol2 ' 522.	 I
c (SeJt3	 ' S2Cl3	 ) ISiD13 ' 523	 )
c Is"1.%	 # S, EI4	 1 '5014 , SZL
c 15c0ii	 ' :+2	 15	 ► S .525

IF(1K0LG.c:U.c)U0	 TO i
NpEQ=5•f#iiRUi
1FI1L.Nc..1NUEC=S•NSTRUT
CALL	 INUPJ(N0L0,LA)
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y./ Q ;.^	 L`{r '('ms's•,-	 ..4

L 4

4.UIE«A:, 17IibS49•TNLTA0(II
C.1l(11 n Cnr11M^TAW1Al (11):•1,1I1MEIAW1
4I1lll•- A ► . ► III
43.111.4;;1^,1

1J	 4k CIr K(Il=e.,,411* XID$1113 4 1)•R1(I1
IPWIs.

C	 Lfa -tlYA`^^F11v1
C	 0600••••••

Pc T I)^NC	 ••.••.••.•
r NIRY LGc5^J

lSr M A I 1 GU1NJTATIC11AL A-1tA
C	 R` MAikjt ll `LrMSHT,

IF1INULG.c'). 1 1 tIU 3 N
WL(1•11 a JGA	 WG11 • v rL3•WG13
RL 11•C16J-:L
p L11:41 + 1 1 4' L 1 •p G31 0 DCL • PCs .l3
RLIrsl•^;M,
RLti =JJM1•.r, :411C4 0RG33
Dl (lr^^ • II^Ir."11.0I,CN:•Rr,13
7L ( r - s,J, ► 1^
'IL 1 d• sl ' ,I,N; •,fU s:•.,rlll•pL,S3

r.	 s
C	 CALCUL4 = 1+ 11 (If lt nc • 51 111 r AN11 52

U1	 . j r

IFIINjL Is L r	G-) T 	 1.
TM P 111=i 1 11(1I I-411I1 • 5 27ni111 I1.'AI^1
)[!):11.11=IIrf ( 1 •P .([1I A^f(^•C'I ► TMVI11.48SITMPl1))

11 • I f ..(II •A l ry (S' I ) ► I1 1)1•C2L(1)))
G/MAJ.St^I•c,. 111-St(II•,J[I/.^1
NT:=MT
IFI5041;1'•1l1Ih H7rAN

bb	 Ti IM"s^c^'•l ► /A^1.Io..I1111rI))
e9	 IFITrI1IL	 T1(ru TO At

M(lslilM:
r, U in a?

ee	 TT)Mta(ielli	 1•))1/'1iC(11(1rIl
Go To 0f

e7	 C INTINUL
IF(ssc(1,1) b 	 III IIGO T 	 59
W•(ITL16 , ' 1 1 9 I Se.	 I)

57	 F )•;MA11 -)31 1 41 , - 1 ,C(• t l •$M) LXCCSOEO/
CS9Rtt sM,rl .. ^NI = t.. 	 )

5e	 IFIy'l •I^.L^.ESe(I1 1 GO '0 b 11
1F 15 t1.1 ► .LL.(:iC T1 11-.S?III I G'1 TO 14-1
I F IJ^t1rI ► lt.1j,T111 # LS?11))IuO TO b2
WRITclbr^ . lI•I•CI:•II

63	 f ) O MAi(`jiK 9H L5c1•il
.
r!$H ) _XCEr',OEO/

CSer 3MSc1r^:•4M) = E:)
6Z	 IF	 ,1111ri1. GT. ';.)52U1l(1sI)=0.

1F(5. Jcll • I ► . LT. ;^ ) GO 10 141

bl	 IF (S.()1 I; r 1 1 . L T. ,,. 1 SCD1 (1.11 =0.
IFtS^J.I:rI ► .LT. .)GO TO 14.

141	 FCC(1)='..
GO TO b„0'13	 FC2tjli -'4ASSc(II•S202(1,T)
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n ^64V b1) =..
S9	 S2U211, I! _..

5;0111[11...

?1111 1 = - I •S II ) - P Z 1I)1 •A l ( I)-C11 ) • SUl I 1. I)OAOSISUI
GO TG 94

64	 CU111I11UL,
11=2.1.1•NJ1^Uf-1
iZ=il•1
CALL INT C G ILA( 11)•'.+20ZIIsII
CALL INT,_G(LA11Z1r;,2'1111,II

9 4.	 C 1111INUL
CJ-00TATION GP AA(11C

rlPlc)=,..
IFCS1,1111 II N1MP 121=50111 ')/40SIbU11	 111
SFt 11= - PZII i !1(1^1 -

1
A^(II) - P i 1111424I1•FC21I1 -, S101

CICaIII • Alfi(SiD+y t. 111•(.11.1 l)1-ir(I)•TMP(2)
All 1)=tFTI1I*'j 1111/M AS, II)
CALC(jl A T IUN OF SUL CIPi ANO S
94 L JUL A T I Ju OF UMt l n', l I A NO O•Ii T (I )
N12i,1i}I)+aK111•AAII)-GZ(II

IF 
i
5r1(1,t117" 71 78

76	 1 I MCT 1.f :, I I# A AS &1 1 1 I I)
1'9	 IFITtM.^.c.I-Tir, 10	 S

HT1=TIMC
GU Tn 17

74	 TTIME= (Sul II-S ( i t I)!/501(1,11
77	 CJ'+TINUE

I F (S(i.	 )GO TU 50
W41If IG 4411 1 I I St1 f 11

49	 FOOMATI^i4,41#-LS(r11 :'HI LxCEEOEJ/
CSiXriH ` I T 1: 4H) = I I h

1F( 1,11r11.LL	 1;1 1 111 -1 '. 1 I 11t60 TO SS
IF I:, 11 II LL.1,111 1 1•t.11l))60 TJ 52
WRIT•I(J I Sil191 # 4`1 II

S3	 F),M+.i/i +x, 4" .51.11.1.4) LXCEEOEO/
C551 1 'N y (,1.r 4H 1 • [15.71

S2	 IF^1,1(:r[).GT,),I:O111rI)= .
IF(,U2(1,i).LT,,.IGO 10 55
SJ211.I)=,.
GO TO 55

51	 IFI
y
SU111r11.LT•..1$D:I1rI1=r•

55	 Cl
1iSINUL,I) .lT...IS021I DzU.

I^=i1•I•NSTNUT-1

CALL^I^+T_,ILA(I2IrSU2ll,i)l
CALL INIL"ILA(I11 ^U'1	 111

24	 Tyu(•)a^ j Gull)-UCL1^(1^

MA(
CI
ASK4	 . IC I) • TMP11) (,U TO 2'j).FTRX(II•TMP(1)

C•^If.,c,Il
GJ TO '.1

IL.I)1

11,I)•

21,J	 4AIII=I MPI1) 4 SORTIFTdV ( I1 4 FTk Y III FTkx I I)•FTRX(II
MA( t) =S II, +( MA  II , -VAXLE ( II -OMET 1 1, I ).*TMP 111 )

2G1 AYAM-MA(I)
IFIINJL6._0.i)GO TO 1PC
IF(DiIII. •+c.I-11)GO T O 48
OM TJ11	 I)=..

GO TU1[11
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1	 IF1^^'^1^1 1	 NL...I TOW( 11zUMLTl.911/AUSIOMETIIt111
DMEt u ( i st)=( M a'11 - M^j III • TMPI/1 ► /1 NTIwESl11 • MO14ENTII))

1	 G1L`` ^N^L,ILA111r ()ME111; 11r1 ► 1
J j 	 P4 INu

C	 Ca}LULlIJtl OF 1T ° t. , FTV8, ANU FTRr,
SF aX=..
$I'Twvz^.
SFT#IL
J] 1. 1= r i1 iTwUT
jFTwX=SF1'x•FTQx1I1
SFTkY=',F f 1•1 Ik11 1

?3	 5FTNJ i f 	 I F1 -114 1
F10A=KL1.r.1•,FTwx•RL(lr2•SFToY4L(1r11•jFTRl
FTKJswL(c..1• SFfw x•WL12r2^•',FT^ 

•
'Y•iL12r11•SFT41

FIP = L 1jjr; 1 • SFi"x •-1LI1 21.5FI^(#RL13s31•yFTRI.
C	 CA`.0 

w
LATIJ I. LF Mil t 4Trr AND MI7

j`1 wx:.,
1ITRY=..
,.4Tp1c%,
JU 7S Ia:rNyTYUT
SlTwx e',MTIX*MTk" (
yMT k T=SMT?Y • MTRY(

l)
1

75	 S4TH1z!,M141•MT;1(II
YfX• v L11,11 • SMTPIX•0 , L(1r? 1 • SMTRY •R LI r310SMTRZ

I TY zI LI1r.l • SM1^X • NLlcr21 • SMTNY •R L1 r11•SMTRZ
411 • wL13 t 1•SMTRX•WL(3r21•SMT ►tY•RI_13r31•SMTRZ

C	 i;ALUt1LAT`0N (7f FX ►Is FYM, f22M g LMs MM 9 AND NM
FYM=",
FIpi
F9Ms,.
L'1=^.
M1=,.
NM: ^.
dFX=,.
IIF v :,, .
0F1=..
HLM=..
U442^.
y1Ma^,
DJ Oc 1=1.1/STRUT
UFxM_..
OF YM=. .

JL4z
J 1M=..
OY^1 z..
UJ 1 4 IL- v 	I4MDUE
'v911z(IL4-! shSTAUT•I
UFXM-- J XH-HA:,,,111 0 ^,X(4n)INHb) • GG021 IL41

MUFYMaJFY^1-A!tilII1 • `,rMUUlN gr ll •G:0 ( L41
UFIM=IIF1,- y A;,^ltl • :.ZMUi)IN^HI •("10 ( L41
NlH= 11 - . 1 • 1411 (in L • IL4
^LM=uL ► 1-'1-. )')I L1 • UFUPC	 NUHI • jOC? I IL41
OMM=UMM-14A41, ( I) • GFU Q GJ I NUH ) 0 G(102 1 L L4 )

14U'IMz v Vl1-H1.i ( I)'GFt)PCa1NOH1 • GOC2(IL41
HFx=bFx•OFxH
JFY zL-F V ♦ UFYM
dF2=b6;!•UF1H
1LM=HLM•lLM

H 1Ms11MH ♦ '1 IM

TMP(1) = MA1`.(I1 • ,J^	 II
FxMsFXM•TMI' 1 :1 • A 311 IR

r,	 FYM=FYM
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57to Mi i Mil 111 4: , 111 = KY111
MFIaMM - IMP( :I ^ y ,+ GKI I 

	

•t	 fill aNM*iMFl.1 • Aj (D ,tY(I1
• KM.F11M.(!F X.F i ft
► rM•Fr4•IFr•FiNJ
FZN n FIn,')FI.FTFIC
LIaLMOULM.MIII
Mr1* mm* UMM.MiY
NM•„11 ♦ IFILI^Mi I
R^ TURN
E,lu

^
61ROUT tN^ I.Gt AIC

7MMU11/JI •:LOM/LM;l:3N1 AMASS 0 t ( 14 7 1 :1CL1 ♦ DCM
UCN1,(i•L` ,J[ Mj ,OL ►17,Ilf,II,?LM	 (W 714 8J1 41 FXi)) P
UU , 	3) ir^^lr lr) FIlirl',uuM, II)1 f GKJ^F,f^: .I ( A)	 (,1J1f
)MIIlAb` Ili pp l.;	 tit) C.C.iNUC.33 4 ".4 UM151:d1,INDt1L,OMls(234)

,T (M	 f► ^:^ll vt2^< UM 1 n 1 j /7r,UM11^i1
C^UIr^^

GM
rUMcr , O j fl^l,l,^11. t ^^ ♦ k II1 • D11I , p^1/K^IUMlllS',)

K;)IF,UM11,xG^7i:,CM1.(11) rG>'7^ 7n21 1 rG1T .,On22111;,

C (^T4U^ 11 MO^ j l4t 1 / Klc^:1 ! lit(-- L)t^JINI,iH^TADI51hL^tULG,RGk,
.
aF I F	 `i ► r yy L 1. , iR^P1E•01'+I 1̂ VI^RO(^1 ` 1151 L P7.151 VZL151,
.Ajr(51,IL Sc ISr LSC I,I G?L(51 M Ati21S f MUSIS^,

C^CGI y 1,G ^sl,[.1^I':1 C "^Ii1 F NVba1 NPP,MB(iI kLT ND C' TG,
G` Sfsl SY^Is) SUc112`• U72fc ► •^02^(71,JUC4f^l,Sr.25121

YJMMOji / J j tl. 8JM/
CC,J1' 1c 1,5.1:7511 A111IIC1 soi4(21,SU15(2),
Cill l	 :1C1jSrl_S S51i ► ,
s2D^1111,S:Dc^I71,,a2)zf(811.ScU.4ll.s'UZy(?1.
.ZU11t. ► „c^1 cf<).^ u;!(2) ^Cu!41 I,S Olitcl,
i2' ILI t 51217	 •:Zslc^,'i 41ZS,^2'i1C1,
JNfiJ:1171,u141^112(7# UM^U13lc! LMTO'r([1,[1MT015(al,

CnMT112) ONT21.1 OM.^tc ► UMT4l1SOM^5111,

V
J
	 li(.L1.11nLLT;2 (IEl A, JETA@ OCLTA5,

	

 LT', J_L^a JJLLfJ I U1 11EL 4 1)Ut.	 f̂STAtt̂ b
.t^MjN,iPll	 F ITT Li t [S1a17 ISI^LJ , Ia L4,tO PL!

COM14t'1>2I C j 5K15 j UMC5^d91 0142, NM000E UM z 1(4 I,SxnU^t10GG).
•;rnur,7.^^^,SIMU01^.L1,uM2e1164E^,GO1211,Gr)o112.1,10621281,
•UMC9(11)

R_AL MA^i,nO ►'ENT 	 4ASS2,MUS )4TIRZSIM0
COMMON/LG.,Ut./A .tt!11 AkG13,ARk# ,A2^.1^^AMA15),VAXLE(51

^
UMMCN/LGUL /LA ("A F;.'1`,I.N2(51.NRc5l^1,C15),iPPT,ITPT

	

JMMON /L6 / ► 	 FYM,?I'1 LM,MM,NMtEPSLOI
COMMON/L:^/A:.(51,,.1J^5 	 ^1,Ao11	 ,A3Jly1,RaCGx(51

G'IL S 31 8 ^I(3 3,51 kAX171 kAY(5) WAZ(5 ► ,TMP(31,Z
X.1I,{	 AS51 ,FQUT	

^EZOtS),
C,r +(^1 ,^'^'^LUrI(51 ,VA 15)
FTR1171 toI-.1 RUYI ; I R01151,Ru r,151 &UYGIsI,KOZGt51
VTxIS ► ^tY(hl Ji1t y l,Ll('+ ► 	 V(.P^(yy 

IF 
TRK(ti) FiR	 S),

JIIl51,Gr1,1,Gz151 O FI( so F0 15) XFDY(51 Fy51,AAIS^,C2(51,
SK(l1 ,F("1 k'KJ(5I,IIUVb,(i ► ,MT x[51 M^KY15),
'ltRII^i1,MA111 P+(,119 14 GIS R G31 T RG33 I4QT,

C y TX,14TY,M/I,SFTWX,,,FT N Y I F P LO , 11RIO
CFTR.1 FFwr,,SMikK,b41offfi^TR2
CJ'/h)11/TAI,F'C/7UM4:(:LOGfII
or AL MUVP MT1 + X,MT P Y 1AZ,MA9

C4vX ! MIY 4 IZ LM MM '
U1M-t4st N UElid(5t ,011ELTA(5) P(51

cc	 tto'I, I I,SU S' 5),sf2,^I,S2521c,51,S201(7,5),S2(2,5)0
C0AETD117	 ,641l

JIM.NiION ILI . P1131 1EMP213 ►
i, UIVALCNCCE IP(I) PRLS(111)

	

n	 H
^U1V A L4NCE IOELiII(i),DElTA11,(ODELTA(1),DOELTI)
UIVALtNCL

ORIWIVAt P 
A 7r IS

OF NOQR 
Q -`it.ITY
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^I'^Si!t ► ^^^r'^^!' ^f^5f^^^3}} ^i41l1^}4'r!^i' }^l^I }t'lI t1,111,
CION1U1	 MET.1.1 9 0M[11) 1.,;11•(OMT11i1,O 
J^• f^, Ijl•N!1Tku
F ( •

C	 wl NA1kIx ^LLMtmI%
u(j ^	 J+ir
T.Mi11J1+.•
1 MPLIJI+
•if.^Jrlls^l}III•ZLI1rJ1•A;!1['•R^13•JI
w `	 (	 1 rr ,/

	7J	 +f^rJrll=1* (f^ ;mil( ,JI•AJ ^y II •RLIJ•JI
C	 P,)SIfIuN ,).VrNvtNT C ►̂ LCULATIJ41

00 i. • 1 Li'+. N'%ULIOU•III0-i) `
N • 1 1K 	 •G'JI L P I

Tt" P 11 I't,MI'SI:It. V1100(N01 , 1 • GA( L P I
it	 TLM-'.1 31 +1, Ii r.IJ1 3.1M011'IOUI • G11 1 L P I

1M P l/1+-4 111- ( 1 ! ( 1
T^P1.1=+8111 . 11;{tl •IMP(1)004,1111
IMP(J)c .lL1I I#AT.j1I1 . 1M A 111 • T 4 H 1 1^1
0 4x1 11 +IGL1 . 1'IV(21.OrM1 • ( R YII) . E'IP11LII•U44N 1 •TM^1}1
4,1YID JCLc • 1MF12) 0 IrMe • I P II 1 • GMPI1211.0GNZ•TMPI71
,7A1(1) 8 &^L, f I m P(.1•UC M ) • IkYII1 TE4P11211.00h!•iNVI3)
T'1P( 4 ) il•.17F • W Al III
111 W

l
o(1)= TMF10 ek(. 1•TNP( IORG:3

xR	 l+flFl^1•-',' • M t^lZl • G;J
YKII ► +Y,/7	 • g AY 11
IF(x .r1I1.L1 ...IGO TO L'i
IFIxW()I..L. F LT)GO TU 25
CALL TLUIx.I II •LCC12I•LPSLON(II)
GJ 16 .•

	

25	 EASLUNIII+..

	

2M	 J.7I,Tn(l) n 01EF O( I^•1ItPOOI114EPSLONIII
W LTa( I :,,LLT34 1
IF(0-,LIAIII.lt.jrIGn TO 26
a <IrL )1^ AlR Ztl1 ' 0 L Ai 1) IIIIGU iC 27

	

26	 F]PMATlJ^x1cZ4 IkL OEILECTION ExCEEOEO , 1Jx.6H0L+.TA(,I1,4 M 1 n .
CEi^.?I

CALL L •EA'.)P
IN STLsr
• c JAN

	

16	 OLLTA(II=,.

	

27	 CJNTIN0-
V(11:PL^1J(II • v1LRO(I1/IV1tR01:) • ALII> • 5211•t^-

CS( 1 1 1) • ..I I) 1
P1(t)s..
TMP(11+V:d1I1-A,III6SZf1,II
F(1"'(0 * L U...)GO TO 31
'II1=Vc.111•Vi(11/IMP(1)

	

31	 I^IIFO.LJ.,IGO rU J2
F'JtLTa(1)=..
I ► IOELIAIII•NE.i.IFU LTA(I)zAi(I)•(OtLeA(1))"ilI111
GU TO 3J

	32	 CALL HIHC(3,L^C(.I,NUELTA,NSTRUI•UU•OUvOEL TA 11 ) * Fl ,UU.OU,FOELTA1I)
11

	

33	 FTi11I1=-111FESIII9FOLL1A(II
C A L C U L A I I )N I,F CUM 10 ".L'I S OF GP OUNU PLANE
VLLOCITIL + VTxfJI kNU VTY(I)
TMP111=(•ilI)-i1J,111
00 12 IL2 = 1 N4CUL
N ,) s ( ILZ-;I • ^'^T 4UT• I

	

0	 TLMFZ(1)=TcMFc1;1•INI'74•SzmU0(N01-RI77R•SYMUL%(N0)1•T.01IL2)
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	 C lEMF4	 I I+1-M ceeIZI#i<ltlR • SXMUPINUI- P 17 FR•S1 MOO IND11•GOIIL21
C•1rM r)D(4111 • G6U11 Il. 1

12	 T L'MP'1)1=t MPZIl1•Iplll•f•SrqULINi)1 - QI II R•SXMOO(N011.(00(1LZI
C•SIM u(N11 Gu	 l[1

•t;1X11
((
li

r
-r ^U 1; •2 1

l 
•A^SIII•011/R • ITMPIII • AJ7iI1•RI<III^RIIIR

C RUD 1I! = TMN i1 1 ^1I11I.4I! III-1Il1p••AISIll1•klllw•RK(11-PLl1R
C•Rllll•TE.IN[Itl
Rizi ll n - y U 11 11•A^tlll-TMFI11•J111p•asilIl•Pt1lR•Rr1Il-OI^IR

C • 4xl1 >•TE'It^22 I I
•tJX6111 n X:•711 ^1JULt :N11K1 1•hr,Ml•c!Urltl•OCN1•kDll

• l)1^1•f1CM^' k llrltt • uCCk •ROlII
• u(;Ld • P I IX I I I •UCM • ^'Jr ( 11.00N^4 00 t 1

)
,1

t 14P1 11 	 •:cl(i ► - 1(LTA1111
TMPI 1+	 (I'll 0 .4 (e•c• I 1

l	
•TMr(11

iMPll n ^,I^T ' 11 • tl ft 1 I) • iMPI l l
VT X' I n R ,ll •L6xL 11 1•R1. 11 • Rot GfII•IMP121
V1r• I I Itu1611 ► -TMPIl1
VI Z (1) n wSQ; • 90x6111 ♦ IG13•RU1611)

C C AM CULAT1,:rf 6r U•f^Ui•,1 YLA11	 F(.WCLS FTRx111 AMO FTRrIII
TM IIIsRol:•1'OxG1I!•w61)•P^2G?II
^
4XLf111=ti6M111 M P111 • TMPI11 • k OYG111•ROYC4111
Fl(.A;Ktc1.GI.1i.L-1CIGU f(1 3r

VGPTIII n =clot(Vtx11)*VTX(11•VTr11!•VTT1111
GU To s5

3 I	 TIIPI;!=VAX LEtII • uMc111•l! •( RILROII!-DELTA(III
Vc;PTT! I1 =Ad y (TMP( 111

35	 jF1V6PTIlI.LI.W1IGO TO VC

(Ail ) IV4KL t 1l11. E.1.W4 )GO 1) 42
iK^11=v.V1(!1/V^X4c(II

♦2 	 CALL TTT LU( P $KLII ► LuClsl•MUVP(Ii)
F TMxllI+M)WO111 0 T;.iIlI 1vupT111
tt fICASK411.(01.10i-;4140 TO s
TMP(11-VTYll1
GO To 5 l

50	 TMPl3)=lVtMlll•TMPI)II/VAxLEII)•TMPl11

51	
F((F(CA K(11.f611i.t-16110 Tn 52
TMPI21 n V1X(l)
GO 10 73

S2	 TMP121 n IVTX111-1MP(21i/VAXL^111•T9P(11

53	 FTRx(1)T rfRXl1l914P(2)
GO TO 41

;p	 FTRxltl=^.
FTP1'I II + .

^i	 C0 ► ITINu-
C

	

	 ALLULATIJN GF MI -(X4I1	 MTk^III. AND MTRIM
nX Ill =wG:l •N••x I I I+R I3 j 4A; 1 I1
Ur1I1 n PAY (I)
UZII) Z R6.11 • 1. Axll(l •R G.Sd •	j?A (11•?IEMO(II-DELTa111
4Twxl1 n Ur( ()*I1! III-ui( ► O FT ;r111
M 1901  

II
I mill Il)*FT4XIIi-UXI,1•FT01(II

MTR1111= 7X1I1 • FtRVI1j -OTIII•FTRX(1)
C	 CALCULATION Of iT11)

FT 1 t1=-FT-tX ( 1) *R113.I.I1-FTRY(D O il 113.29I1
C-Flk1111 • 411.5 3 It

C	 CALCULATION 0	 11
FJ11 11)=w!It •:• f)AFTRx ( I1• ctIl1•2.11^FTFCrl^1 •R I(i•3• I):F1RZII ►
FOY111 n w lc .! 1 FTRX ( II•Rll t •II FT R V 	 •R (2. 3. 1 F R11 I
FF(I ► =MU y lI	 U,4fIFOxl11•FOXI11•FUTIII•FDr(III

CC^ALULATION Of GIII1
TMP(3)=-A21:I/A(ll

Q	 C(I ► -o.
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V

I`
M	 1, i^f11011'r11•1rPIs)*i2UIIIt111	 Gi•J.IGO	 TO	 43

(FIIHA`^``	 tU.	 11((,t	lf► 	 .
CAL	 wIw) V.1 c.	 Y1.NSr1A

r
lNtNSIQJTtoU • UUIS(I,IIOFI.JUt11UtC(III

40o
43

44
FIINOC6,.LU.	 )41)	 10	 44ALLI11M,)(1	 L6G441	 N'iMA 	 NSTRUT t0U,DU,lt1/I),F1.OU10U/CII11F l	 GO	 44cU}} U r `̀ 1.(a	 ,.I	 Ti0IF I	 NOt,v4E0	 ^ZU	 IO	 4b

InC1 7CALL	 w 1 wJil"1 1 ► IS2NQY • NSTRUI,uu,uu t S11.1) O FI.OU t uu,c	 111

4% J1I1
9

0	 v
4b

l.E0.4.1G f)	 f0	 lb6

46
A`4	 M	 NJl	 lU6( g l•11'	 1,	 r	 NStMj4T•0U•UU•S419111F10009ou,C21111

01111•	 y 31^I s Co	 orltuN OUx^)F.
tllAlC M	 ' 1TAUN	 i	 a'

tMPis,
T4P111•^RIII•MJ))R-R[lIIor177+t
J r	 1.	 1	 S r 1	 r+H	 O L
VJOt1I``^-' I ^ti.aTkJf• I	 _
f'1! MPJsTtMN3•A(1111.SxM00lNU01••01)2(1lll•Al31I1•SINOOINOOi

c•^oozI1L31
SRI 1)	 xAji(I1•F1u7P/AMASsS•A	 1I1•FIO7P/AwASS

C • A31tI1 • 1 3 jltl •r1I??R'- RYI[1 . 1t^ T lN 	 1•AJl1(( 1
C•IRr(I^•,171^1-wx1^1^^))o11/A^1•IU171w•
cl4rll ► 	 P;	 71. -00 ;11)	 (31h p )-	 I71t	 /4PI111
C •Al1111•IN177^Tro1111-Oi1)ti•IRt1I ► •OIl)R
C- iY(	 I O ki ??RII : T E-,'

13; CONTINUL
C SAVL	 = P.10111)	 FJR	 SAGS	 SUeROUTIti1.

E [PSLl,Nf1i3 JLO2=
RE	 URN

.Dui p OUT IN_	 FLE 11
C

SUBNOUTIIAE	 FLt x l	 tMPLOYS A	 MAT•tt y 	APPROACH Ty	 OAT` P4INI	 THE	 DYNAMIC
tL..PON	 1	 G	 SL LJ;TL0	 HO1No ;	 ON	 A	 ILEX	 OL L.	 A I-(	 LANt

(̀, OMMUh /UItGUM /iK1MUl'rl1UC1)l.AM111 4 R	 OH & I131	 AWf I 	UMc16	 1	 ALLA))F1
• DM ,I 1151	 AMA/)i 1 0N4191 1 ANA([1F 1 A,A7)d	 OM ',1'C1FA s 77'	 U1'h	 YfF

11 mosol. I	 YA77I , j 1M	 116 4 ' PIPM f U M c.• U4( 1	 1 / ^'!!I	 P!^)RI 10M11 ^S11(	 bl.
• U1!) F tt UMlo ly1tV^;7F1 111I(SI^JI^My7)F10MR619l11Nifuu

•	 515 ► 17x1'^11aYt511^1151	 OM T 9'!	 ltt tFMA	 &021121,
I	

^41tUM^)1^71 I
•	 '1` 1 	111211 iJl3( c1 1 ih''I11	 5=21	 1911	 N	 ON.c	 4'11

fN	 LGeeU M :lllbll	 IN^1flx l 414Uat	 G(	 a-*11c', 1 1 ^i^ R 	01:[ 1.
55 XMUO	 1,.11	 YMUIII Ilv 	 It,,1MN11(IJil	 SKCI y I	 TxNppDI.LIt

• OCt10UL(-„1 r 1 MHCULfI	 jItNP1S1UUf11riJ1124.^;1(OIS1bLlr• PFllcvl	 .Jt jt	 )	 1)111.)	 GGQc(7.	 0UM14(l.1COMMON/	 L9	 /Gl^4Cc l l,.^	 ^iFU «IC 1	 0, 1	 (#FOiZC411O.1
• f151•FCx * FLY .FU I xU 'IF (1JI	 x01	 12	 )	 rL2F1;	 I	 rUitI2J ► 	 IN2F12J1
18211241•KU1F( a,1 1 x11111'vI 1 Y	 12J^t101 ► r 	1 . ^11U1F12r^t1Dlf(2J^,•

• Ul f
1	 . F IZ. 1 rU	 11i. 11l11./l^^l44O4M r)N/L

1
 PL /al ll',I 2 A	 )(SltAdl/4 ► 1A33I1i110M24(!79)

G04MON/HFt'UM/HT.U7M111(1
Rg4AL MAST
O1 N t+5I0A400/5',14	 ^1 1 ^ M 4551251rG54OU 1 4,.1	 COPMA'12W	 2J

4^5Y1
1

• 9S( s.1	 J" 112,1 1 1,FOkCllow)	 DIFF 1 51	 N2A1112^i1	 txA	 3t29 2, 	 Z 51,

i
•SJOI;vIttVArtYiiI11.OMx111M(a^fOMYO11M^y1rOH10yyM^51}f^Ft(̀ ll}} FOC(31t
•	 1MG11112 Y 1	 GIFIL.It5U,1l11bU11311S021019TfTL(1b)1LA14pIt
•	 JLFIlo
LUUIV4L'-N6L	 (SU1A.111tSUDtlII
OAFA	 HU P/vH	 FL Ex / t (I TL(I),Iai 1lbl / yHPOINT.4HxO2F / 4Nx02T•4HYOiF•• 4HYl Op ZT t 4HIl11F 1 4N2UcT t 4 p11F11F / 4N.,	 IT.4HY01Ft4MY01T14MZ01F1

Cam' 
PRE 4`

111jTIN1TIYl^ZAT
p 

N'4H2O4F/

nRIGINAC PAGE IS
POOR QUALITY

i
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4

ORIGINAL PACE 15
OF POOR QUALITY

^1 eNA^S^I^ ;I^vJ

RX
11	 s

AIl1 1•^.
1 aK5^1f •J.

UQ
1 
1S (•1146

1S l• 1•r
IM1 U •1,
RE U N

C
C	 E11TFr FLERi

MT+IrNi ri4
v. too; .ON.I1111LG.EU.111RETURN

NVAR v jNO%Nr)0E

c	
CALL	 UPUINVAR,LA1

C FORMULATE T 104 1NVAOIANT ARRAYS

C FORM CUUPLEO GEKE QALIIEO MASS MATRIX

00 31 K•I NM(JDE
NA n IK -1104040CE•K

30 GMASSINA) MASS IV3
00 S11 N n 11 NSSi^ U
LLAa1N • 11^NSTRU •II

31 SMASSILLAI•NhS5(111
CALL 00011

G	

XN01)f$MASS: TMP 11 ,N',T"Ui NMUQE.NSTRUT)
All (^MPR3	 XIM',1 60m M	 1MOD^ ► 1"OUc^^1STOU ,NMODEI
CALL MAOUI S00 C.6hA,S...MASagNMOU	 N ►IOU'1
CALL G1 P R . 14s ylo. U. SMAiS F CTMF, 1:N1TRJ} NMO6 ^NSTRUII
C^AII. GMP v JIC1M	 O SYM011s6S N 000^N 1'UOE O NS1-fU ,11MOOE1
4^lll 4N AJJ ( k1"rJ^oGNA 1;s 1 "ASS,NMODC NMOUE)

1	 CCCALL GTV.2)7MOb.iNA y S.CTMP1.N,T w J^.	 .NSIRUTI
fll

	

	 CALL GMPR01C1N 3 1.51MU').GSMOO.WOVE.NSTRO
NMOU

 ONMOOE)
CALL 4MAUJ(G`M29 1 GMASS I GMASS.NMO^ NMO E)

CC	
CALL DEC04;IN.CGG ut C PNal:^b2^,1G^ l,co^MASI

L

	

	
C FORM CONSTANT CO 1I FONETS AF TANGLNTIAL ACCELERATION
C

CALL Gil R:ISXMCU, MAS;,QS,NST aI)TNMOOE 11
GALL GTNwJ1yT'MO0gMASSg0S1! NSTRUf".NMOU-911
G ALL CT':IQ1.O490"N- .NM p I1C 1`` 6 0 11
All G1 b R , 1 IMOU MASS IS 4s WfF^IMrI t911

I

	

	 All CTIt(Cf-PI fIS,GF^RC^ 0 4MOAtZoworF1)
Do 13 L•1 M112UT
UI FF (L b =«E I ll ) - ,KC IL I
MA•IL•:1•dyT;UI#L
R1AI^IMA1•w1lll^llfiFlll•Alllll
R9AI.IMA ► 2kXILI-Uf(FFILI•A13111

33 RKSYIMAIRRVILI
CALL GIP44 y

i
jn'U;RK jr,CTMPl NSTRU( ,MOO ^ N S TRUTCALL TPR rVM^U R: 1..GiM 6 NSfRJt NM

CALL nS 1) CTHPi,GSMUU. FORC IC•N400 vNS RUf)
CALL G1Pw0ISXMU(1FN1Al1.CTMF1iNSfRUT.NMC0L9NSTRUTI
C ALL GIP4JI!O l mr)JwXA: S:GSMU0 N51RV̂I (.NN 0 0[ NSTRUT I
CALL GMSUUIVIMPi # G`,NU0 (,FOwCSONy00E^NST4U^I
GAIL GTPRJ15VNCUoKXA1l.CTMPI.NSTRUT.NM000.NSTRUTI
CALL 4TPR-)ISANGI! Y.ST f.SMO0 6 NST jg^ j kMOD[ N%TRJTI

G	
CALL GNYUdII; M PI.GSNUb	 otU1t9NS1R^r)

t
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t	 FORM INITIAL Utf.PLA(,CM(NTl
6

	

	 sUNI.3.
lu ►► s . a
1JJ	 ST ►'UT

U y ' • Ur. ► A !' l 1 • ,Ulll l ``-1l • 1• 1
3%SUMSa^l1NA.1 1^ 1 1 • S11f11 1 ( -1l • C • 1)

v4 00vI I l l •A0 /)F-,uNI
vAwTllal n AV171
VA-0 y I I,, 1,A1 17F -SUN,
CAL GMW11k,Fnd(;;rvA Y1 QS 9 NMOU 3r11
J S5 ► n .r^'^1'k11

UNYOIMI l a	 77w' . NA ;'. 11
3S	 OMj0IMWaw177,1^ •,IA'a;l I

CA ``l (6M ^'114f f ) h 	 UMO )iM 2 GI NMOJt ► NSTPUTrII
l;All GMA.1J15 U ► S1 t1M Ut I^
(; A LL (,"1'4)1 

^ ►
I r,QC1.1,^1TU l M	 NNO of. ,NSTRUT,lI

c All hMA	 (F OS pU 11 1
CAL ♦ F.'1i • '11(.e6 MC4 U0 '01 Mt 0` NN00E@NSTRUT ► 11
CCALL 411Aj,11 :.rGFrSS tin .Ul It
CALL 4f 0 141 It t >

t
1 J^1.L ► n II N itMUOE.11

CAL' ,M^U 14f.^; ► J1.11MQu II

FJGh4, n FCr
FJCISI• 3 ,1
A L GfPV J 1'1 L N (1( if1C ``F 3 NM^uf	 1
ALL G A AJ^1(.^	 3^^S. "^IOO,ri)

)U 16 I  ► IIMcfJt
NN n II-:I=os
CIM P I INN) M -iI+MOQt114Nl•AA77P
CTM1'lINV ► I1 s!ZP rUU^ I ►,li•I1 • VA7; P
Cf y F;INN•,I =•AAM(l^llrINrjl•ANA710
CIMF.IWisII •A410Ml1n4•SI•ALA22F
C MP11 ►IN ► .1 n AkMu0EINl1•'@1•AMA/7F

36

	

	 C M ►' (N ►/•s) aA,(MOUEIN'1.51•ANA77F
1^ S7 lI n •.NMOGC
00 jrJ) s• r •,
MJ8III-)It•JJ

37

	

	 (, F 411 ► , "11 1 ► •CTMP;IMJ1•PFIM11
CALL e GM.1uU 1+f ttQSr0,.14MU0E.11
nU ¢A IG n 1 NMUC1
GIF	 61 . 411;,51	 (.1•r,FMEg(IGlf•1.

3n	 v ► 1!G) a 0`.11G1/^ 111(0)
1 41 PUP S .40(uE.
)J 19 I . L.1446%
,Ilca1.1
CAL`` UM0A 111,LAIN2i),G01I1,0U,Q,1.0UtiU1

39	 C)11TI'P1E
SKIPUP,.FALSt.

UIONO'L
C 	

TT

WAY FLEx3
C

IF( 1hOF LK. tU. i .11k. l NllLG. E0.0) lIE T114N
FORD vARVING COMPGNLf. OF TANGENTIAL ACCELERATION

SuMla.0.
SuMI n ,.
JJ 4L I . 1 111T41,1T

w0 ^
u M l n SUNi ► 111114SUO111-11.1.11
JNS n GUM3•AJ3111•:UClll-1!•2.11

C	 VARYllllvAx??F-iuMl
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URIGINAL PT, 15

OF POOR Q

OviN ► 1^^^=A+IV;tr-SuMf
CALL bMPVJ(GfOR 1,VAkY1,GT1,NMOnEs3,11

^6 y0y0ll'1•NM(,uE

C^LL 
G1,0010 Ui11QLsGIFsOSsNM0r)E,11

UO 41 I s 1r N = ',utU ,IxU1M1 I1sNl77+i•MASSII)
OMY01MlI la X111111 6 "A^Sl l l

41 OMIJ1MIIl s ^	 s77R1'MAill)
C

CALL GM PRJ(G10 P)C1,014 NOLM GTF NM')OE,NSTRUTvll
CALL GHsJf1O5 („4S,16406E
CALL G' -4) jF^S 4C.),OMVUIM / Gli NM ) OErIISTRUT,l)
^A L GM'iJJ 4f 0y t 6Tffus1t N400 1^
LA L ?MV^)IGF^laC4sUN(11'N (,^` NM•JOErNSTRUT,11

C	
CAII ( M yU. ► (OS.G f.US. ►„iO6L,r.I

C FORD GiNE«ALIILD THUUST MATRIX
C

CALL GTP4OITI(M00 TGTf,IH NNODErII

C	
CALL GMAJU(OS,GT1,^IS.IIMUO^,11

C FOk M GEIIE WALi1LD CIAG CHUTt FORCES
C

f0 11 =fCx
FJ 1-IsFCY
F,) IJIsFC1
CALL GIP • 1lUCMCpQE ► fUC 1 G/f t 3 NMOOE,11

c	
CALL GmAJJifiSsl,rf,US,N,'OOt,^)

C FO O M GLN-- RAL I I r L AE ND FORCES
C

00 42 1 L 1 r I1MCOt
NNs1I- .)•o•1
CI'4 PI(NNI	 01HICOE(NN)9AAT7P
CTMPI(NNtll A 3 YUI)=INN,j1'YA77P
CTMP:1.1u • :I s -4 aM05L (NN.1)•A4A77P
cc r MPI(F1N• 0 zA•► MO0k(NN• SI'ALA77F
CTr'P11NN•vlsAwMOU(NN•4)•AMA77F

»2 CT MP ;IIIN•ilzARM0Uf(NN,yI'ANA17f
U

4S lI =., AMUUL
(III a..

UO v1 JJt105
M s1II-Pe"J"J

43 G flliI-vil(II)•CTMP1(MJ)•PFINJ%
C<Ll L ► (AOJIOS,,TFp(jSl%MUL)Esl)

FORM GENEKALIIeU STIFFNESS
C

00 44 IG=1,NHuJL
GTF( Glsi^ l:1.1•(.MAyS111G)•GFREO(I;,1••2.

44 OSII^,I s O+ IGI -GTF(
CC
f SOLVE FOR THc GLNcRAL12LO ACCELERATION

(	 CALL S0LVLINMOUE,CUEF,OS0G01J1!
Ou 45 i s l NMUDE
NCON=(I-l;'[•1
M'ONsNCON•1
CA LL INTE(.ILA(%CU4IsG0021I))
CALL INTLU(LA(MC0N),00011I))

45 CONTINUE
RE TUkN

C/-)
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V

C 0T,Ir FLEX%
C	 Ri TURN

ENTRY FLEKS
C

Iuwa
C

CHTRY 1LCXL
C

c	
^F(INMTa.feio.l MLtINr

)LC.E0.01REiURN

FOO.M V AP IAUL_:, 10 UL OUTPUT
GG	

ALL jTFL 1 ..• • H k)
ALL UTFL1. 116.^ITL1

UJ ;r2 1 a !,	 ^TS
0J . 11 K!1.3
4	 KIa;.

SJ21rl-t,.
(IJ bl J110NMOU
tic Ott +I I I-:1•!•K-1i 1•NtiUJE•J
iU.(K)j^J.1K) • OUT MOOINCON) %(JIJ;
,J (KI = S:.IKI.OUT46UINGON) • (,uU l JI

61 Al4K ) • Sij^IKI•UUIMIJOINCOP41 "G( OZIJI
Lx.II.11•Z•1
LIIL0•;
LIaLI•:
110ZFIII=^)	 f'1
K JLTfI1 Ar^71•x^ FIO •2 .'(011lw • S01(!1- F• 77Q • SU111 11•

	

• Ir((77w • ^III U •O[ ^0.1 • I^+g lSllll•SD.(lll•IP1774 • lI)^R	 i
• -+i7/PiJ • Irul.fLr) • Su.12)1-1017. R•QIIF44P(77R •u177p1
• •IK0`JILK1•:.,of!I)
rd2Ff lI y S 1. 1 )
''JCTIII : AY/71•Y	 FIII • L. • IN17	 S011:1-PII7K4SD14311•

•t om 7/ ►'•PI // -f•'( 1:J•I^IISILx •fOJ111J•(0I77k • kI771r
• - P 77k.I " Iw01' 1LII • Sh (311 - IR 7/ P•• RII 77.(•Pj77P • P II77R)• • fAUISILYI •;,(1.1[11
Iu2F ( 11+i1.(,1
LUc141 ► = AZ771'•IJC F 111.2 . • 1PI07	 SJ1f21 - OI77k • SJ1 II•

•t?(77^•)(77a•PI7Itrr11•IROI$ILr)•' p Jf211•(RI17R•Pj7^R•-)I(17^,1•I t J1.,ILx1•SU,.11)1-(P 77Q •P 77,4•UI77R • 1 77R)
• •Iy,I`,IlL1•;^1.1;11
K^1 ► lllj,llf:1
x)lilll•111I7c•xO1FfT1 	 T77R•(ROI'ilLZl•SCO ( J11-kI77R•

•f-01rILrI•50.(2)I
rJlF1I1 = y ^' t:)
rJ1TII1 n Vlf7r • rJ1F1 I!•4I771t • I .20IS ( L>tl•SOJI111 - Pj 7!R•

1J1T1I1=A//Ii•l)1FlI ► •PI77k • IRUIS(Lrl•SD . 121)-UI77R•
•I^JjSllxl•.(^Gfl)1
xJ^ilI)+',):111
rJ-FIII=iJ.lc)
Zu.F111=,1,1'1
Vi v s FL , JAT (I I
CAII SSTUVa^IA PTt:•X02FII1 • xD2TII)•YUZFIII•r02T1I).ZOLFIII•

• 1J2 L ( II X,Ji ( )I
CALL SIEVA K IetKOIT ( II,YOIFIII•YVIT(I)•101F(I),ZDIT(t)•XOOF(I),

•rD:FtI ► IZJ.F(fl)
62 CUNTIN1ic

RETURN
Cn

'k•GINAL PAGE IS'F POOR t; UALMY
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CC)
	 L41TRr FLiK1

I
F 	 Lx.44	 .Ow.INOLG.EO.LIREIURN
VAR n [.'FLO ^^KHUD-.1/ti.

K=IFI>'INVAN)
Ii (K.L4.11 GU TO 71
OU IJ-I819K
N s4 • !
MJ1=c01-1
MU„=2.1
CALL UPOATI	 LAINI. r O 01( MO119(A im 011 GDoIIMOOI9GJIN0111.0UI

70 CJ^+TINUL
IFIL I.L11.N y 0UEI RETUMN

71	 M-4OK91
MPs2'K*1
CAL UPOAT129L4 (M)9G0911MPI,GG(mP1,DU.DU.OU)
R:VURN
E; O
SVIINOUTINE UECc"F INN A UL 21
01"LIS104 A( J 9 1r). U^1^0 9 1L)^ :C4LES120) 9 IPS1201
C)MMON IPy
IF IhN.(jT.I1 60 T o 20
ULI1 1)=A(1.11
d: IJ^tN

20 N ; NN
C
C	 J1NI11ALiIIE IPS. UL ANO SCALES

I 35111=IAN
R NN^+Ns^9^

s
UL ( I ) JI=Ll l JI
11 IkU99Nl I-11'^ (UL I I # J I) 1 19292

1	 RONNPMmAWi(ULII.J))
2	 C4N(INU:

F IIkJNN-tM) 3.493
3

	

	 KALES(Ilal.#,/R1WNRM
GJ TO 5
CALL 51111,111
SVALCS(11+L.L

C 5
	 C)NTINUL

C	 GAUSSIAN cLIMI N ATION WITH PARTI1L PIVOTING
NMI:N-1
)J 11 Ka1b)IM1

}1 Jr. •, .

(0s 1f S( 1) ^(+
y IZL=Ad1IULITIP K)I a SCALE' IIPI
IF (SIZE- 1116) H911916

iJ	
IOXPIV=i

it	 CU14TINU:
IF (BIG) L4 1 12913

12 CALL 5ING(c^
GO a 17

13	 IF (IOXVIV-K) 14915914
14	 J=IPSIK)

I0SIK)alPa(l0xPIV)
INs(IUIIwIV)=J

15	 KP=IPS(K)
PIVOTaULIKP9Ml
KN1=K ♦11

/111 DO 1b 1=KP19N

i
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IM, :'ULIB0f I / P IV CT
ULIIPrK ► s •^M
BU .t. J:KV. r ►^
UL 1 I(- r l) - JL 11P. J1•LM • UL IKR rJ)

!b	 C )'111 Nut
17	 C )'4I10.0t

IF (UL (KM all 19r1nr14
lI	 A L ;l14Ac 1
19	 ^i 100

E't J
S IJtl)+OUT1'1: SOLVC INNrUL d t)
UjM01', IO r• ULI Iwo g Clr N1^.^• 1f 1211. IPS1101

4MMIIN I 3 :
i (t.N. GI . • 1 GO TO ri

%lllat:ll) / UL(lrll
i. T ul-a

5 42 f4
NP1sr1•,

C
f ps

JJ	 I=2 •^
IP- PSII^

Si m a...
0) 1 Ji.rIM11

1	 .J"z%(JM•UL I `1 r J) • 111 J1
2	 rlll	 rl - SL"

C
Los 10-,
41t11%x 1N)/UL I Il-r N)

^
0 4 1,IAi,Kacrtl
aNPI-II)I;K

C	 jD_ P (ju 
1 IN-1).......

I 3 :atr1
,^-,UM8...
OJ 4 isIa.ra

J1	 U(42%UM• IL 1 I t' JI •tlJl
4

	

	 9(IIa(M1I1-',L^)/ULIIf.'Il
Q: TUNt1
, J )PtUTI I- - S1'1c ( TMNY 1

11	 r ldmall;.t,M a f c lx WITH 1EE 1. 0 ROM IN OECCMFOSE.	 1
12

	

	 F)' y AT154H . S1vU1JLA F y dT'tIr IN OtCOMPOSE. ZERO UIVIOE IN SOLVE. 	 1
VOUT= 66

C	 OUTPUT UNIT
i0 T I) I1	 Ir1MMY

1	 WRIr
r
TE IP41 fr1 :1

2	 M2I?t INt)UTr :^1
14	 CALL EME+,1Iu)

RcTUkN
ENO
SJeAnUT14. A F A Y (MUOErIrJ,N,Mri 01

C	 IUEvT	 AWAY
C	 TI TL.	 ARAM
•••	 AUAPT--O F Q CM ;/?a., SCIENTI F 'C SUBROUTINE PACK&GE.
•	 ( Jb.A-C P*-. ^x) VE 11SJON III
•	 R. A. GA D MO •..	 ,6/lb/b9.
•	 ............................... I ..................................
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LL: Y

C

OF; POOR QUALITY

SU44OUTINE ARAM

PIJQpOst
CU ►IV` ki QA 'A ARAM FROM SINGLL TO OounLE UIW =NSION R VICE
VE 4 SA • r ►CIS SU04OUTINL IS JSEU TO LINK TNL USER PROGRAM
.HlG;A MAS UODULL JII!'NSI01 RAYS AND THE SS I SUBROUTINES
WHICH UVE^fATt 011 ARAVS OF DATA IN A VECTOR FASHION.

DIMENSION 5111#0111
IF II.G1.11 GO TO 1401
IF IMJUE.L.0.11 UI11:S111

4
IF 1 ►•OUt.t0.,1 5111•U111
ETUPN

NIsN-1

•	 TL;T TYPE OF CONVERSION

•	 IF(MUOi-;.1 16Jr Blo t 120

•	 CONVERT FROM SINGLE TO UOU ISLE DIMENSION

1JJ IJaI•J•1
NMsll•J•l
OJ it. K n 1rJ
Ni=NM -NI
0)	 1J L=irI
IJ= J-1
NM=NM-1

1:G OINMI=$1111
Ga TO 14„

•	 CONVERT FFOM UOJnLL TO SINGLE OIMENSION
•

12L IJ= J
NM=„
OU13L K #J
OU 115 L-1rI
IJ= IJ• 1
NM=NM•.

its ^lIJ1=UIN11
1TG N y ='.n+N T

• i%t. RETUkN
ENO
SUBROUTIN= CiI^ IA # A # R # N # Mr MSA # M 6#LI

r.

•••	 ADAPT--U FROM S/36`` SCIENTIFIC SUBROUTINE PACKAGE.
•	 (J6;A-CM-;3x) VEkSION III
•	 R. A. CARMUE.	 0/16/69.

• .........••••• ..................... ..•....••••.........•••#••r....

•	 SUbRUUI:NE CTIE

•	 PUPVD.,c
•	 AUJOIN Two MATRICES WITH VAME ROM DIMENSION TO FORM ONE
•	 RE;JLTANT MATRIX (SEE METHOD)
•
•	 .........• ................•.•...•....r.........•..••••.#•.•....

:O

• 9e
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OI M ENy IO N a(1108fll04111

MMrM
lt•..
MSx+r^A

OJ 3 J + • MMlr
OJ ':=I•vj s I F • ^

LOCAlt LLtMENT FO ANY MATRIL S10RAGt MODE

•	 CALL LUC1I•J•IJrIj9MMrMSX)
•
•	 TEST FJ ,+ IL R O ELFMLNT IN OIA40NAL MATRIX
•

IFIIJI :ri•2

•	 MOVt ELEME14T TO MATRIX R

•	 GJ TOISeaI JJ
M(IJ)+AIIJ^
i,J To 4
RI I M ) ='f II 31
C JN 1 I'+Jt

•	 REP-tAT AUOVE FOR MATRIX H•
M$[sM^•1
MM+L

6 CJNTINIJt
QE  URN
ENO

C	 SUMNOIfOIW L`COCI.JeIR•N.M,MS)

•••	 AUAVT--U F QCM S/36 SCIENTIF..0 SUD WOUTINE PACKAGE.
•	 ()6Vi-(,M - ;3x 1 VL4SION It
•	 R. A. I, A Q HGL.	 G81 16/b9.

•	 ...............................	 ..................................
•	 SU9tJUT1Nt lOC

•	 PU^trhOl.
•	 COtiI'Utt A V^CTON SUBSCNtP, FOR AN ELEMENT IN A MATPIX OF
•	 ;P,,;167ItC S ORAGE MOUE

•	 ..........................................ease....................

•	 Ix=I	 I
JK=J
IF14S • 'J 1^ [Jr3.,

i^ IdxsF.•!JX-.1•tx
GO Tn 36

1^ jj^(Ix -JKI 	 C.1^.2^t2 Iv.,waI •IJX4JX-JKI/a
GO TO .!6

ZIs IRxzjx•IIR•Ix-Ix ► /1

C 30 r#RX=O 30

A-56
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V
1

ORIGINAL PA,,- -.i
OF. POOR QUALITY

0
72 Jgjj xJx) jb*32.3#+
3b IA n I X

RREE TUP4

j

No

SUBAOT^ Lfi G,,TFRU4rBrkrNrMrl1
•••	 A')API_U FNCM S/7 F., CItNTIFIC SUBROUTINE PALKAGE.
•	 lSo,4-c M • ^ XI VEkS ON III
•	 k. A. GARMOE.	 N1 1b /69.

j..................................................................

{f	 •	 SUB-(OUTINE GTPRU
•
•	 PURPOSE
•	 PRLMULTIPLY A GENERAL MAT-(IX Br THE TRANSPOSE OF ANOTHER
•	 (vENckAL MATRIX	 •,.	 ...

•	 ............... .......................... 	 ....•

•	 DIMENSION A111r0111rR11)

^K=-N
OU 1io K•1rL
1J=^
IK =^K•N
Du G J•S.M

1 El = K
R= iN•1

041lA)•
no ^ I=trN
1J• J.1
Jd = Hr1

IE R(IR) 3 (I,()•A(IJ)•UIIB)
RETURN

U
Nn
UBROUTIN44 GMSUP1A0H,1,,MeMI

C	 JfINl T (.MSUH
•••	 AU4Pi'U FkCM USIJG^ SCIENTIFIC SUBROUTINE PACKAGE.

•	 R' b1. G^RMOL ) VENSR^O16/69.

•	 ..................................................................

•	 SUIROUT1NE GMSUb,•
•	 PURPOs 4"

•	
MAT ACT ONE G(NLRAL MATRIX FROM ANOTHER TO FORM RESULTANT

•	 .... ..

4	 •	 DIMENSION A11).O(1)rR(1)

I	 CALCULATE NUMnER OF ELEMENTS
y	 •

NM=N•M
•
•	 SUITRACT MATRICES

00 14 I.1rNM



11..

-- -	 -	 -	 -zws

1

1J ^^( {^F^III -UII ►
[[Nuu
SJBRGJT^N	 UMACJIA@11•R•N•MI

C w4 AD i
C .Il.	 GMAUJ
•40• A0APTc , J	 f4CM	 S/J1..	 5CILNT It IC	 SUOROUTINE	 PACKAGE.
• 1Jb.A-CM- J 11	 v: PS.O%	 III
• R.	 A.	 GAP MOE.	 .4/16/b9.

•

................••................................................

SUdROUTI1il	 GMAnQ

• PU4POSL
• AW	 INO GENERAL	 MATRICES	 TO	 FORM	 RESULTANT	 ; LNERAL	 MATRIS

1
1	 •

i	 •

...............................	 ........................ 	 .........

01MLNSION	 A	 0(11•all)

•

•

CALCULATE	 NUMLER Of	 ELEMLNTS

NN•N•M

•

•

A00 mATk ICE S

JJ	 IL	 Is:•NM
L. RIIIzAIII•L11)

'k TU1+1.
NO
U9 R OUTIN-	 GMP001AgD@R#N•MgL)

C I::E'd	 GMPWJ
C TI TL	 GMP40
+•• AUAP1.0	 14OM S/3bJ	 SCILNIIF!C	 SUOROUTINt	 PACKAGE.
• (J0,A - LM-.JA1	 VLPSION	 (II
•

•

Q.	 A.	 GA UM O_.	 La/16/69.

•
•

......• ...........................................................

SU9R0UTINL GMPAU

• PUaPO^.-
• Two GENERAL	 MATRICES	 TO FORM	 A	 -(ESJLTANT	 GENERAL*L T I PLY
•• MAT^K

•
•

... ... . .. .	 .	 . .. .. ...	 ..	 ....	 .	 . .	 .	 .. . .	 .	 .	 . . . . . .. . .. ... . . 	 .	 .	 .. .	 . . . .	 . . . .. .

UIM[HSION	 A(1)9H(1)IR(1)

j
4 IK	 -M

OJ	 16	 K•:p ►
It:IK.M
UO	 11.	 J =1.N
I-t=IR•1
JI=J-N

f Id= IK
R(IR)=

=1•M
JI=J1•h
(i-It-

1G N(IFI=P(1t1•AIJ1)•U(In)
RE TURNC :;40

A-58
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r .I A J^

A.

ORIGINAL PAUL .

OF POOR QUAL1iY.

	

a	 CU"i MOB 11 / 014(.11 M/GI 11141 1IMER,UM1 1 G11, AMAa„JMZI ( i11,Ax11F,OMZ1(411
• AI I ?f 9 uM2t( 1 14),IJCII.UMI.
S OCN1 FxULL2 l,C+'^,UCNa 'IGl! Uf,HJ U;N 	 U'131 41	 ll11',
• ) J y 131 i ,1JV

IfJ 
,LM J++ SI Ftb7v 1^^1y( 3

6i 
S 

(.DM12
xU^F 6

41
Mb1 111

M 
4

• G/'17F,UM.41, M. ` f, ! 1^ 511i10 1N rt,11,	 PU,OM2t 123 I t
•P; PU
• ,1 7117 011 # T"IPC UM1d151 II h OM?91121 iMAx,04111271r1,
• PI 1P,UIIS.,P4( 77a1,U'I+151 1 OI7fR,J M ► ' cU^/7 S 11 UMIJ1519
• 717100 UMS. 1 '+ 117 p 1 CM1.(491,xG1i F J'1lf.xG17^1.
• 0MJ41 j 11 r(.11F UMjy•rG77F1.DMJof11 ► •
• 1G77F uM^7 1G?rF1 UUrI)IS31Cŷ̂ N iRUT MA5;1 y 1 +>f ltil Wrl51 '111' 1 Vl F TaU(1 51 CKOEG,RGR,
CNi1RcSISI , MI(1, k	 15	 1,1)LItTFM151 N6MlNfl',I
OF( to) „I1	 •iFn,N	

h
tkwol'.#I Vjc p 01,1.1(5) P2:(51 V10f51

T NPN	
,

A2151r11,5.141 c	 11,^2 1,1 MA;S3(hl MUSl51r
CC 151 LE 1 0 c j '01

c
 C2 li) NVlall , MIJI51 Wli NUELTA,

A 	 l SOcll? ,a^221[I,SUcl121,SU[ 41 ^1,'^6 251 i1 t jfs () A 5dl '0
JMM/o1R:;ml

CSJ ' 1 112 Si
t 

a	
S 1

lJ1'ICI Yn131 1 SU14IZI 'W)IS121,
CC}l^t_la	 y:l.'1 1 s4, 	 Shl21s
Catt 0211.)r+= 1la11J•.jLJ^JIICI,SaU,4(;)r`..2(1:5(21,
G^}01111•'^t}2^^^I^II)^j4^a1r^1211[j^•52015121.

C'JVTUII(a1,U M lSltlal 'I'1Tn131c1,( 1 'IT);41;I,CMT0 I li (il,
ccUMTI(ZI U`112121 UMT (c ► OM 	 (V c C41';IZI
CaIIiI,U 1C1 1 	ULL1112;1JCL 1 3 DELTA% DLLTA5•
CJUC4LTlr J_LI R C EL f 	 OIIt`	 uUfLIS ISTALE
CC P4,04 Nr1 3LI,^aU	 I, ^L1,LS1^L2 • 1Sr^LJ 15	 1.469ItiTPLyt
COM1411 p -1 , It"ItG UM151:^1 ) l! UMIS' b,ll 11M OPM17(I 4c1 1FLx1201

iCJHMON/FLx,W/UO1111l:i1. x Jc^1?^1 xn^Tl? ( YOif(7^1 r^12TId0I
:i	 Iuzf2.1,11,LT1 plrxDiFI.^I %o111^^ ► rr0ll[ t I,Y0	 1

	

1	 1!61•
01F1,1,1U1t1^ ).xU.F12.1 YU, ► 12^I^z0.FltJ1

RE 41. 4A 7, MIIML Nf	 Mai 1c • t1US,NT 1 -4E a MU
C0M 14 ON/V, L /LA (Coil•rC2151•PZ(OspstESISI•C151.IPPT,ITPT
c 04MW41LG/f Mi l l F/tirlt M LM, MM IIM
C0M'IJN /L',L/A:I ( 5)VAIJ151,Aji(51.4;3(h ► , WWCGx(51

C+L I Jp !1,`'113 S,;),"Ax(7) WAY('.* ) WAt(5),/MP(3),1ILR0(51,
CCx g fsl YKV'i • F ,l-)'IIh1. PA K) FUENA('J)
CF1011^i1,+JII,I "Onrl5l W U71', I,kuXGl y l b DY r,(51 RozGl5t(, l
Cvrxl5l,vrrl5 ► i vIC(bI rot 01;	 vGPf0) FTR^Cf5) V 

TRY 
(5),

CCJ[4sI,UVIi 1,14 	 1 1 FT171 F0(0 FOY(5) FFIS ► ,AA151,G2(51,
Ca+(5 ► +sFl^l•FGKJ( y ) 'IUVbf51•NT^xf^l•MfRrl51.
CC4T P II^I , N4ISI A ^l, 11 ^G1S ,WGJ'``R(^ 3,IPWT,
('Nrx Mfr 1r1,` ► iNA	 i100Y SL,`^
CFT4A ' Fi lt^,GMT W K,;,M

, 
Rr S^(i

F1^ 	 Pw,
Fl

R AL MJVM MT Fx.H1.tY. Mf^t.Ma .
CAI xMT r 411 LM MM 14 01
0LM"w;L6N ULIT115 DUlLIA1S),P,5)

C	 4U,(a,51^,.) l Z 099,cry ► ,5262(2r5I,52o1(2,5),5212,'J,
COMET01l2r .21.0'1 _T(_ SI

JUTVAL^N;r (PI1) t'W 1111 ►
SlU j1VAL.NjL IUEL111f11rULLTAII, DO:LTA(II,UOELTI)
JUIVAL '̂N,r.

CC fS0211:1 ;0.(1 11 ► (SU111111 SOlf11 111)•(5}11) S!1 111
GI y :Ucllll•5 ('111.11 ► •151D11t1IISZG1(}I	 I ,ISM 11,52f1,111,
CIJ y T01/1.I, um_ 1DiI1 : ► 1 IoMT111) JME1(1011

01 M E NSIUN UP;oldl (i ;71b1,UPI laS0OP191,OP2r1()1,0P21(S1,
•0ATZ(1 'AI*JAT; ( 6I,5AT4115I
DATA

•IJPl',111 ► I = 1,A1/^1/OFLTA,INP, [11f2,2HFT , CHSRr2MSF , 2,lAAo3HFC2/,
•(JP17(I),I=1,A1/3Msne .3HSU1,1HS,4HSZU2,4HS20192NS2,
•FaHUMLTU1,rHUM:T/

	

O	 •lOP11h1I1i1=11r1/tHFTRA,4HFTRH,4HFTRC,JHMTX.JHMTY•
• 1HMTI l i	 , M,SHiYM/,
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17

2do

A-60

^ jgS ^f f {; 4 i >. }'}'^^ i 34iFlb^P; Ha bC 6b4;i ^1F^R1('&HFTRY,1111FTR1•
• 2 MMA, jH 11 t.,	 1 E5 1A/
• 10 P 111 ► ,& i,11/7HiI^LTA,2F+f1.1 ►INU/P,1•NFTRI(,vHiTiY,
• 4 •4 F ^1^ ^1 ► t1/4 14Wuera H,,^c/,HIL:S. /
JAIA rA I/r ►111M1./,lIIAT?1 I

TV (,, 11' i•i1,, oo,14INU•3'1?IM P `4AI 	 19ItH2477^1,SHMLC^^,
• NMr1,7lf ,NY^ 1F y 'IAX//F t hNXto/ft^ /,
• IJAT • 11^,I^1,h1'/c'4ET,l.H^F,',11UEl1A,1N P •[NP L {MMA/
• toATv1IIII 191/48IIXJ:F I,HX^12T vHY02F 114 r 	T• y H r ^Yi rHtOjf

t00F• • . IXJ1F au,l;^ vFr •11i^yMYU11 I,M}Q1F AH^O1T • MXTI,)i , It1H^UOir+H 
JAI 	 f i11,/I,N	 PT/. ,I /1/,915/1 /^^:!A/I a/
it V "" 1141 ^^ Ul' 1 ^ML
IF'! iPL1,E-l.^INETURN
`A:PiTs•
IF ( I 'LT .vr. 11 GU Ty 2.1
NHL•:
II F(ISDFN'.L)NHl̀ •NHL•
iSumi a llTI< L1 • IST P Lt • IkT P LI •ISTPLA • ISTPLS
IF(ISUMI.NE ..INHL•NML#1
ISUM2 n .
LO 1.5 (•1,NPT;
iSU

j
Mt • I u4G•IFLX(1)

If (H SlM3)NH*'INHL=NHL*1
wRITk(131N1•N1AOAT1

.hE.^IwwIl TE413INI5 1 N1 DAT2iF1I 0`
i1j5UMI.N 4 ..IwkITL1:71N1 y ,j UM11,OAT3,OP17
F(j^UM t .Nt..)wR^TL(131N1S,I UM2,OAT4

waITTE(:3)'1:.N1.o T5
IPLT•IPLT*'

2,01 .IRI IL( 131 TIME
IFIIzU ► .N..,I wwIIt(III LM MM NM # gIP?v TMrPl1,P'iIPO,PMIPD,F2M,

• Az/lF 1(,//1 1,HI,C/F f X , ??F Y17711	 X7/F XG77F 1A
1 ► (I;^PL..NE.^1 wdlTr_11!1 FT('^,SF(1,cc0! LTA (11•TIII. p e(II MAf11.

^'»LT'111.li;Sr1111,11.511.11.Sc0c11.1),S1(1IIto11•5111,11,OMETE1:,.1,
IFIIi	 l_. NE * .1 w7ITt11]) FTI21•S F 121 OELT4{,1•FIL! P212),MAl2)

•'SIN^f^i`e
l,'D111,2 i t s I1•CI,Si1cI),21,Sc61f1,11•S1(1^.OMETU1lL.l'

5IFIVSI LS.NE..I w 4 11%(131 F1(3)•%F'13, OELTAf31,P13) ►'2(31 MA131

^ bM E / I1
S7^S1,111,3),^I1.31,52Ua11.31.526141.31,S:I1,3 S 	E1Gll1•]S,

IF(IjTrL*.NL.^I wkITt1131 F (4),S F f4) U L1A141,P(,I,F'ZIVI MAlal

• illy{GI^.NE.1)vwklTEl1y]ISf^(51,SF(5)^O^LiA(SICV•(5110(ES16MA13>sr
• •)211 51 ^U1(1,'^I.S(1,41,SZOZ(1,51,5261^1.SI,S^l115tP,^NET61E1,5^,
• OM^T11 Sj

NP TS
IFfI F LXII .NE.,) wkITEI13) x02F(I ► ,XOLTII),Y02FII1 , Y02T(II•

F I11 11 YQ„F I II
,11iTt 	

LD

XU 
illf
FIfIl,XO1T(I1.YO1FlI ► ,YDITIII•Z)1FIII,IDITIII,•[JJ.!FI

•X I , II'

CJ'► TINUE
4N to y(,:Atopj
FIIPL .c l.LIOETURN
IF I`` TP1._Q..IwEfUDN
LIFT:.
LAjTPT:'
'tarK'.PA^.
wjI111113)J

3
SIPT

IF(LA'1+T.E11.6)RETURN
:NC FI

+̂ T
LL 1.,.7 c Iul-14

_ •rTkY LG_1kFi
TI M E NISTO Y P01AT
IF I INOLLL.E J. L I 'E 111NN
CALL b) FL(i,..Hi1LII

1rf



ORIG4NA1.
OF POOR Q: ^•^^+

OO 121 I+ N S faUi
JAI` STOV^^Ib,JLLTAtI),P(1). P2tl,, FT(I),SR(I),SFIII,AAIII.FC2(I)1

121	 JNIINU
ALL y T0L4s9e OPZZJ1

00 121 I=IFNS+auf
CAL	 ,TGV M4b 1 0UVP(I) VGPT(I1.FTRKIII.F1RY ( I),FTRI(l).

• MAI 1 M9111 rG1L11A111
127
	 C

r	 11//

ALL I STilt2 ►. opir)
up0 • 24 t• ^+!Ou
CALi ^T p

[
vb1e Sn li tl Soil ft:• 1	 I	 52ut11.I),

122 CGJN} I
INU"Ir12f^.I^ . 0^1L/^1I(1	 0	 T	 1•T. . i^r^^
TO 4Gu

70	 GALL Sh l(r.F OP211
U') J. j • 1 NSTdUT
CALL( S OVAF16 ntlTAtl)FTIII,MUVPIt1.FTRitfll.FTRr1Ilr

71	
CiF
CUNII

I
HU?

OJLLT ^ II1.511rt1I

72	 CAII SThIt e.OPle)
CALL STOV1RSn.FTPA,FIRR,FTRC,NTr,4Tr,MTt,

(IFRM/!FrM)
ALl SIFLIc4,OP19)

CA	
(

L STUv	 1u,F1" t LM	 C9MM,NM,DU,U,Ou,Du)
4 % UP"

c	 4v0000^sss
CNTRY IG=ASS

C	 0*000000;6
C	 COMPIIIL AND P RINT CODES

w: TUW,4
C

ENTRY LG?Awl
C

1F IINOLG.49.C)RLIuwN
1FItNUL(.cU• Iptt TUFH
no b t n 1,h5^RUT
FIILINE IGn TO 5

Il
*2 0 1 4 I 0 .1a FUT-1
l 

0
UPUAffc

f-
LA, III.S201f1rI1r^2f1,I1,DU,0U,0U1

5	 1 n [^N'^raU1
GALL uPQAr12,LA(11) " s0 1 (1,I),stl tlOu6DU,DU)

b	 CAL;L
`c It PLAT(1.( AI 11, ML tI I ► . DI ,bLION,U)

Kt TURt1
EN')
UVLi4LAY(rULA 1.v1
P ,(UGwAM TOL AI.1
C''J ►'MON/CUVI PC/ JCUNTR,CONTR1,IC0NT2,IGONT7

1	 tIFITIlKoijql j-2)1.2,3

2	 G;LL°Tf W
60 In 19

r	 All AC;2

5	 CALL°VPCI40
G' TO 1 i

1	 CALL OPTTAn

C
GC 
J ``

t 0 11

GJLVOL19AJ

r

N-61



.9	
E )

h41kd^' M l rl ► NT A l, I1;Od12, ICONT 11

mu
s nulj% T ► FS2

CJMMUN/ AIjRL/LOCilO(21 ► LOCSACIP9),LOCVPC1141•LOCSUFI4I,LOCLGII,

	

C	 icIIINL. UP THOLES inw TIFFS

C4L L I%aCN14%HTTA111.rl^CTFF,2 ► 1ERI
	C	

0L UI+1,

	

C	 S01I11b U P TA I ILES 10-4 SACS
VT0r ;A 4

	4 	
A}LTSa 

s it bHATAU21.LOCSAC(110?9,ILR ►
U k N

	G	 :_TTIM, -)P TA'1LES FOO VPGS2
C

kk"iRV vP^.iAO
C4 l f^R^^11bMVTANY.•LGCVPC(11 old * ILRI

C
14L 1 Ur

	C	 SL 1 TiN. Ur ?AISLES Fn l+ OPT2
ENTRY nPTrab
CA }L f5 OIL 444+H(ITA 9 ,I 9 0MS0 ► 11) • 4o, ItRI•tE us H

C

	

C	 scif111(, J r' TA40 S ► n* LAAR
C

NTLY L.14^
ALL T^aCH1uHFi«1;,1•lhGlG(11 ,I,1tR1
4Ll 1 ^1CNIoHC1Af1,i•LOC_.1 •.1,+^ ERI

4 t TUk 1J
4 tl.
SU I Q UUT III w1AJ
CU"IMUN /-O:ac, / FI(! bl • i1A'JLc • 110 , IO')•

• I C,K4 dsi;	 rSLTSYMIJOC INYI
J "1 1O% 'I',L,IbM1,,+AI I)SI / <Al(hl
E I JVAL Not (M.PbI :1,: • Y41 , IMi•,1 2) 1 0P 1
^JU ` V 4 L vwL I H ,.1 ! ► ,WA	 I,ING ►
lv^iC4L	 11(M ► !01,51
1;J 04 ML,+ /,iul , tT/ 1fSAl,M	 TAIJ;f	 '41U A T A IL,U A T 	 ;Tt.AbE 1 0 4 l Mh' NOKE^,OCT COOIMA/

•	 SHn^ 1,3MINT9%HsICAj^ .IHfQA,SMMRG,;MN•JHOCf ► 1H,/^^1I ala ILA', <pPL,INt i1 /:H ,i^.rilttJAiA TALL.,, 	 IH^At1
1 c " .4041, 	 I I I L	 of

	

2	 FOWMAT (v g ,lO.O•IJEIi— I
FJOMAi(,:Jlil
FJ-(MAi(A.m•;X 1 A! 6 1 K S5 Al 6A 11

	

S	 •F ► LMAT I , 11 ,t 04 0110 O IL i^MUOL 4•0 h, 'bH •• IS NOT IN TNt UIPtCTORYi
1 H )

	

h	 F^RMaI I,eAdt

	

l	 1	 I6 ►

	

4	 •FUvHAT 11.1P4 `O; O wi1 AjCH + NU A SAIE RC S ; tS y AyySAILAgLtEEN[
CRRppENEO^

	1 	 FU++Mri 1',^M tWFUK,INPUT Q t G K 14	 ^TAI+TtO WITH SfEASE CARO.ERRORI
10	 F)^MO1 Ild/,AF► 1KrA.,1K 55A1lI6,
11	 FJr)M4T I- 1!0	 1 0' OH,C0 UM ^i 112 11 BLANK/1M„1
12	 FJQMA1 1:104 NO-LKECUfe nPTION SrLECTEUI
}3	 FJkMLI I11I:.1

F )PMO 7 15-1 1 1
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(9

110

115

123

12•

133

151

152

1b0

170
115

2YY

^J

KOffMA1 (I .. r 9Ab1
00 10 I n 199
OtJ tb ^! n 1•as
iYI .J n ..
w a015•	 "100kA,PA,,

IE(1F ••.) 16.19
STOPN Cli!
I.ALL OiPLAGIRAl•INC•OLANKI

IF ISrM .ti	 STCAS( 1 GO TO 150y TSw(.N n .RISE.
CALL ULF

I F IJtlE(,, .li . I 
R
Go I f) 11A TO 115

^M NA1^ a UA ;L JZ SE UiiLtH y FILE
IO	 - 14

wtITE (lo) 110•iI0 • Fi.S"M • UP•RA , IVC•ITABLE
t40FILL 1b
dC	 .q lNp I 

I
6 Crw:

K • 3
0 TO 12,.
Or

Jdc ^• i
F IOP .N€. TABLE01 GO 10 120
ALL IAN
( 17 Al 5I	 GA TO X06

IYJI +
IF ( w ill$ .NF.. NOXE41 (s0 TO :2L'

r^ r	 4
A l L[NE+ 121

w^ TL Ib•LL)
F f IJC .LO.	 GO 10 134
Ewt ,.J lu

f
IJC w w n

tF I NA ' ,dj. :1 GO TO 2)1
IF (1134 .LU. Y ICALL ft 0	 11f1CRM1

I
F (^^yy[wCN:.1. W .-1J	 1) GO 10 1J5
IF IST.I	 1,0 10 ! b
IF 1A	 .c9.	 1 G0 to I p
IF ``IOP	 .'1^	 PO 	 1.0 TO 20'.

%^(IfE l Ch• :1 15rM OP
F 11 1 11. .c(A. q 1 N TC 1b01 0
IT	 I15). I10 I11),FI.SYM• OP, RA, ING•ITABLE

{ Go to :Jyy
fF 1

IN
	 11 GO f0 1J0

SLTSVM a ;rM
R_TJpN
IF (IbG .NE .61 GO TO 152
CALL REAOA (114Cww)
K . 1
GO TO 15"
IF (K	 .Nt.	 YIGC TO 3a0
F I 1 Na<..a. (1 cu ro z3q ^f

iF fl13 tJ v CALL	 R[	 A IIbCPw)

0O,PiC

^9<

Pe, GF

/1P
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. DO-17 N.	 0

Arl	 (.ALL 1 M<CAt(/ IMS,GI
!O1	

jF, l
	 ;.1 n A14 	N	 RIANK) GO TO 342i f	 l	

1
1l

L
i

r<IfFp IOs``l:)
!0! j( jlfi^r

,j Of 11.M^lUGTJ110M31014

ratT! Is•ti! tYM
ICA	

IF 
4,	11 GO TO 3u?

IIG	 •-^

OZCoOE CA bl u SGCTIO%

31.	 Ii (OO . OI L. bCCI Gu TO r4C
C
C JATA IS uHCCU

1C	 Foci al	 l^ll
s.1•AAIM

or
K1e1

t r

J IClJJL l.rdtler^IfII1Ir4ll1tlrKltKt1
K1rK1•',
K{:KK•„

1044 CO41INUE
ee	 FJWM TISA:1

LAIL 51040N•INt; V4 :I
IF	 II, t, . c ^	 ^ 1 rg T a 35Q
W-(II^ 11u1 t1 •Nr 1^lrM^UP t ►tA t [NC	 t ITAd:E

35U	 4L T VM • ;114
`	

GO #0 L J j

C HU'OE 4 IC TYPE JATA
C
40x	 if

C O,,TAL	 rPE
C [NTEII MOO ..J. OCT) Iflt:

0
4 O .E I.AINII If 1=4

4,5	 01.
l'1 n !
JJ•:

41	 K 1 t L 1 •
417	 l'	 * Ll•1

S t,1 Gn T'1 41A
If ( IA(L 1) .E1. LOMMAI r,o TO 426
IF I Q&(L'41 .f • c. ULANK) 40 10 415

418	 IJ•1qq
^c4	

IO • Ilfi .N(:. 41 Go r0 591
42S Jl s K u- 1

43; Y' IRA 1 JUI .Lo. P(11'IT 1 GO TO 413
I F IrZA1J41 .NE. tE	 1 GO TO

435	 It' I • C.
GO TO iJ,

444I ` I I J, .LT. M(II GO TO 431
![	 :
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ORIGINAL PAOi tb
OF POOR QUALITY+

n	 i^i[OPNE^RNIOA}KO^l^11t1.JJ1,M0-KQ•11

S!0	 JJzJJ*i	 1G
	 U

VO TO v 1
!ICS	 CALL RItT^IIFI , F y FIrJJI
bGJ	 CALL yyTO^cIJJ,IN1 l NX,JI

/ (IBC .NE. ,) wR 111E ► 1b ► 1I0,.,J,FI,SYM , OP,RA,IN:,ITA8LE
pp TO 151

LIN•.S 111
wKIiE It1,e1
40 TO E.1

1GS kALL LiNti (1)
A `l OE Fws {I sfl 11„jI881 

68 1 	Tl y ^l I4	 liP,11A, INC

zS	 R1wrNo13 CS,2^
5fi-)Y 2y26
	 W

1 11'W"1 4 14T C AM 'dL( IGO TO21
l	 1U I
LOP 	 .EG. TPA	 I GO TU A.Z

F I-14 l 11 • kU. HLAI+K 1 GO
F 1)YM	 ,LG. SL%fMI b I on0 ,ji
ALL 0)E'tCN ISrM, lung ITARLEI

I F IITAULc .LT. 1 ► GO TO SL1
CALL LINca 11)
WAIT	 (6 it SYM
o r^ Au^
N0
S BPOU 1Ni I)TPLACIRAI, INC,BLANK)

MLNa UN At (blU
OMENS ON V 1,)

CRIGM

I	

• .. • • .. • .......... . 	....... • • ..... • ...... • 1 ............. Y . • 1 ... •

T UJ UST IfY FOR Us c ' NATH
E
	

c INPUT RUJTINE

C

iF (PAI("I .NC. BLANK) GO TO 2
UO 1 Ns1.6
t ► .a?-N
NC=6-N

1	 RA11N.1=4A11N2)
1	 RA I1lzULANK

1N^:6

IF EXIT TNkUUGI- GO STATEMENT 2
THEN A WALIU NUMnEk EXIST.

GO TO 6
2CALL PACK2w1FA1 RC,61

C AII Ri TT l13,FC,^NC,II
b E t TURN

ton
SUIHROUT I ME T AHRE
COMMON/IA4d IP /TAULE111
CU14MON /) tt OPIT/	 SwCM , TA4STP
COMMON/TAUCOI M/LOL• S111h 51 STAULE11151
01'4 E[

[[
N ION Si llSI RA1 5

PP
I

LOG
n 	 DATACBLANK , L UCZTRA y /^IN ,3MTRA /

A-65



V
R

1

O
^4JAIi► AiT.FIL%so	

TAH / lIS9664/

S	 4S1 
j Ililr'16KT

1f4frA • HANK
N '1149 L
►I^.0c,
w2IIL 16@s)

!	 FJOMAT (;)R ti- INTA I lLE SUES ► OR EACH TABLE USED IN THIS RUN)
14	 4- AJI> 1 I;I :.rr ;r 1TNA •r 1
11	 FoO14AT A^ 1 Kr6;. ;K 0111

C̀ ell ^) P
LS iiil'NT^17 nLANK1

TF ISrMTA .tQ. uCUT<AI GO TO 21
weITL (0 1 4) SVF4 ',rMTka NTS11L

4	 FOOMAT I14r Ae11K#A191^1,I41
J	 '5 J•1.M1>I
I^ ISVM . , IL . STAULL IJ) I GO TO i i
li(JIaNT)11L
'Ia' JM . N.JM•141311E
NT4'NTRoi
GJ TU 1

1S	 C,,4TINUI
TA 1)1P 9 .Twlc.
C>,l` llhci l^l

24	 FU^NAT 41 04.p3 R K 1 A6p29N 00:S NOT -: KIST IN TABLE LIM
r'. ) I O

21	 CALL LlNti lil
wiITE (C A *! CLANK.5Y11TRA
11iUHz4sUM ♦MAMI•NTA
wt1TL Ibg.c) 1.S1m

21	 F )-trAT 1 S •.K^	 J9AIOT ^L NUMHER C F CELLS FOR ALL TABLES T	 I41
1F IN,JH .LE. MAKTAn) GO TC 20:
TA • ISTH - . IWUE.
CA L LI1+ci(?I
w2 Ic I b. S) MAKT An	 W'UM

2!	 FJ1MA11.'1,,I.r 25HF6TGL TAULE SI T ES EXCEEO I4,4M .
•1-jM^rA"<".. MAxIA um TUTAL TAHLL SITES TO .I4/
• C7 H 1N TH _ MAIN P 71ILFAM TOLAI

2UJ	 K041 11
JO :5. I =^MAKT
LUC (11 =K31"T

25.,	 K^JN^ n KI)'1I # 1`.111
wE TUQ11
44IJ
SU n AOUIINE 0 EAdA (1(;CwwI

i
JMMUN/qLAilIi1115b1.IlAnLF.Il0.IO0.OM47)
4TcG: •( Ni (jIhAI

IF ( I )C y w	 N, . . ) Mt I URN
iJl1	

Rfi4 

11Lt.F^^II'.JItFIgMNG1^5ITABLE
r1CFA a 1

2 - TUPN
165 Coll 	 wwr,AlU (MSG)

I C IIIU .L1. ,, ► RCTU,'N
CALL STO^cIJ./UUMI.IUUM2.1)
Gi TU 1..

:.J@'+OUT IN: ;.T f lkL (N. INC. INX pS T APE #
14 EGcK 1.0 I'L
C)MMON/4_AJI/FI1551tITAiJLE,IIU,InO,OM(71
CJMMON/UI4COM / CATAI59h91
CJ'IM pp N /TAUL Iw/ IAHLc 111

C1	 I F(S APL.4E.0 r O fU 56
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Ilk, I
tJ

r r

ORIGINAL PAC!-i: '.j
OF POOR QUALITY

U	 M1 01(y' a
IF IiNC.^+T.f1 M10Qu s -1
110 • IJU#INC*1'1ORr
IF IINX .E1U. 0 RETURN

SG	
^FI1?TA9Lc .LT. „1 GO TO 2

UATE IJl r i FIll$
1	 J z J•1

Rr: TUPN

Ti3LE,J 1JZ rN FI111

R c Tl1RN^
^^ J
JOPOUIINE MiCARU(MSG)
INTEGEK MsGt5e1

C
CALL LIN_S (1)
J -so
IF IMSG(7d)LE. 

^1 
J zi?

aRItL l0 1.J tMSG I1,[°lrJl
10	 FOoMAT t^0 9Ah,1X 9 AI,1X,S5Al 161

we iUP1J
ENj
SU II kOUTISt. PACK (11rI2rN)
OI MENS`ON 11111
DATA	 UL / 64

1 FO P 4AT (hA0
F FO NM AT 1 AtJ

.tcwINU 31
IF (N.GL.o) GO TO 3
K _ 6 - N
wdlTc (31 0 .1 (10L, I z 1,X),II1 ( I1, I = ION)
GO TO 4

3 w-01TE (31.1)	 (fill). I • I to)
y	 ^^wINO ::

LAO (31,1) li
R^ TUPN
E4j

J(10001IN- USE g CM ISYMIIOCt IER ►
CJNMON/FIKUIP/ANAMi (9661,L0(•,(940)rN000NT
00 51, Iz1rNk;CUNt
IF (3YM .NL. AhAME M ) GO TO 57
IER z
IOC = LOCH)
RETURN

5^	 CONTINUE
CALL T;,RCN (IYM,I()Crl.[ER)
Rc1URN

C
F140
)U g aOUTINC VA(;KR.tlI1,I^oNNN)
UIM6N),ION I1(:)

1600 FORMATlIHl,I2r2NX,12r31lA11J
K  [,-'4NN
ENC00E11	 Li.,XMAIIK N N N
CNCOE ! E ( l,.XMAT, I i) (I111) . i=).NNN)
RETURN
E N 0
S U U 4 0 U I I N L k1TEIIFI ,FJrFI,JJ1
31MLNSION FI(561,FJ(56J
UO TO Ii^l.2fG.3^J.r,J^1.IFI

lOJ	 II=1
00 101 Iz:,JJ
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T

4^i1^^7r^^ar•.•FJIIIII FIII)
lot
1

Jr•TINU
1:,1K.1i 

J-4
2Y0 I 

D	 I n ifJJ0 cC1
4 T1t.11u•.rfJ1I111F11I1

2i1 Jr+TIPIUE
2 iOrMAl1Ei..o1

JGJ
11= JON

J1LJJ
J.Ijl
JEC011t 12,r%rFiIIFIIII•I.1•JJI
JJ=J1
IFIJ.J.L1.11NtTJRN
I1=1	 •
),I	 Jyl	 I=IfJJ
D.COr('. 14r9.•fJ1I111FI1i1

3G1 CJN^II.,'-
5 FJ••+4111.x,I:./IL1.,:11
3 FJP"iI111	 It2u•ulI

tc 1,/k11
4011 III..

U3	 4,:	 1=LrJJ
)	 c(11	 ^
	 FItII

401 C JN I I NUE
4 Fn+'+AT I I:.1

RE TURN
ENL
ALOCK	 DATA	 014,0A
COMMO II/FIxJIY/AAM: . (a„)	 LO	 yCI„	 )	 N;OUNT

S AL	 ^:	 b'lY	 ti_,,	 .t	 ua	 1	 QUU^ I
OATbt1A6^7^^^f4-cic

•
•lr (, '14 E71 f r01 H AINC P S	 h11A	 xali	 h iAlIKxl,Sr

r
bHAIxriS11 •

t,/Ir1XY-1,rt . IlAIAV;, I	 L,	 AIXIUS•I,	 A IXZ^l W1A	 yBi^biAlYY > Lf•HAlY1U5'	 bH41YI,A•1	 IA I / Iu„ I,I I A IIIS: • b"AJ,	 •0,11AKA	 • 6-4:,Kn	 •ulft.Kn'	 -)HAKE	 rt•4IKhpAV• )HAK1	 9b ►IAK1	 961I1P 961TIMEti 9t,HAK.3bMAK14	 r( ► 1 AK; I ,	 •hHAK1h	 •b • AK	 7	 # hHAK1A
#3

96'IAK19 •6M	 MA?bH4KI.	 rl•u&K^1	 twlAKcI	 r-)HAK rt11AK 	 r rb4LKLS •bIIAK %b•	 bHAKJ	 •ErI,IKu	 9I04AK7	 ,ph ALAMFI,I,14ALA'IFI•tiALA14IF,b ►IALAMTn•'	 h 1+ ALA1lF rt . I4ALI,IF7F,t, •1ALH17Fr(, I ALTFIPr" HALIMr. rn-IALIML • bHAt.LJUF•	 6HAL01 ' )Fr ► HALNJ0FrwIALPM0	 • U H ALPHHlr„ IMLPNU r01 .141PTL •EHALT17F:6m A LI.,"',,"1„LZ.)I•F,hIIAL„ll	 •bHAL.2	 •o,IAL.3 r6r41-4 •bHAMACH	 r6HAMA,,-^ I t , HAr, i11 , u114M4SS	 •b l-A M 4S;,l,4 H L M A^156.1LMAxLN•b1IAMIXH	 ••	 ^HpM47IFrtl14MI)17F•,,,IAl11t1 	 K•hHAtiT77Fr •^4ArU
bHANA'

rh•4AfU77Hr1,HAN
IlG • L.HAr)q ;^ F •b 11ANA 77 P2 Il A4U77F•6HANbAMG•b •ILNPSIG•bHAw;	 GG•tHANt ,Ifurt, • I.1tIT	 iFrtO ANUA7Fru11L4V11/G • bHA,^FF rh4AAP7FF • hHAx! j FbHAYP7F	 •t.MAY/71	 9-WAZ P T7	 •b H A/77U • 01 4 4 /77F r7 l&7771) •HMA77(Gb4Q	 L; -c	 till) : TAO	 •b11HLTA n 1rbt- 141770	 rb11 1 11IMG • 6 .41l • hP77D•	

bH d).1	 •h11L.I	 •hHHla	 r6F'b13	 •hI#J14, x6111142 b 11
HII

H143•	 gHll	 •t.•11',j	 •-3.11117	 r611H14	 rhH81 +DATA	 (N4M L IJI 9.1 = :L l,I',I)/
•bills, rbHHZ1

b MI 1,2 rt1 44CA	 •I.tICALPG	 rb ► "4'4 NU	 r r,HCAETG rh'11:0 •614COMroUbHt;UY4 • 	r(" 1CGAMG	 r p HCGA „tlrhtiCL	 •bHGLMNU rhiGM rhHrMMNUoNGN''1VUrE 1:N;MNIJr611GP 	 r6 ► GQM	 rh11LY rhi(;YA •hNCYH•	 yHI;f4111	 •1 ,,	 f1LG i.• .ti•h1EJELNU	 •o ►I D:LPr)	 •bNnLLD) •0,-4rEl a O 9OfI)[LTS•	 h'IULLTL	 •EHUtLT[	 rhHOELT3	 •EiHOLFXP	 r6HDLFYP 9 64ULF1P •hHDLHI•	 b•,')LLTF	 9 6mi1LMTF	 •( , HOLNIF	 rSHULTHI	 •h11ULTM2 •b4ULTMJ •nHOLTSF
bHU ► A^N	 0 1 HCTC2,t	 rhHUXCGF	 •bHr)YNPP	 rhHOYN PP ;•b'+01• •hHh•vFFv b ►IU,-	 •trHUI,IFF	 ,bHU3	 •UH04	 •61105 •oiDt •6Hn37)0	 1
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. G)

ORIGHVAL PU
OF POOR Q aLITY

O	 • bNEP$14	 :^MCrj}] :t 1H* Q le :UiPy19 :611EP5}3 r6^E F 5Zr r
rbNEPSil• 6HtPS.4t	 r • -H e P )t3

b N I PSJ	 rbN4P^
bN ►► 	 7P	 Y^	 P

r6HEPS {4
•bNCPs/

rbH[P•	 S
•b N " V$

r6MLPS` 6
'4q1:6N6AM(1

"I 'F
:bHGAN7F

fiHEPS4
:bNTXE7P	 :

•

:bH
bNG AM (Fa •b ►16AM/V

rhN`jU J'7
:b11GQ FF

:bHti lt	 P
rbhGRgg7F :60111,1EE) S:b'1G1G	 F

:bHGAyIil•
Frb4GX(	 :• bNC, ► 	 j F 	 hMGYEIFQ	 •

OHNA 7J0	 •tNNf,
•6Nr,Y	 rF
• bHHG	 7F

:b ► G191F
614H,4

:6HGZElf rb1LlG>F •6116	 I7F	 :
bMj A83Y	 :bNjA811

b H j AO4Y
r61IAelY :6 1 ^IAe21

AR
:6HIA82Y

64P	 I
:6VJA611

t	 r
:1,H	 8'MYbN1Ae4r	 b ►IfAe	 XDATA	 (LOCI^I:I=1.12)/ :b^lAB	 Y :hH j AebX •61	 A66Y

:
:hHjAe11

0	 1 :	 i44
• r	 4

q
1

yy t
^
y r	 4

j
1 :	 44 :	 45

♦ 	 e r	 3
4r

O4	 :	 85 •	 8b A^ :	 4 4 09 96	 r

• 195	 ►
	 44

196 ► 	 99
r	 l:i

:	 1,2
r	 ll^

•	 1	 } ;	 '.J
}13	 •	 ll1
128	 i	 19

•	 117
1

}
lZ^

•
r

1138i II4^
r	 13r

139

•	 J :	 1 32 r	 1	 J r	 1	 4

•
L ill	 :	 142
15.	 .	 1^1 •	 152

•	 14 y
r	 5]

r	 1.6
.	 159

r	 14?
r	 15b

149
157• 15tl	 •	 1.9

In	 r	 la/
•	 Ibi
•	 The

•	 fG2
•	 1 ti)

:	 lhi
1/,

:	 164
171

:
r	 165

•• 1	 r	 1/5
L as

•	 i91
:	 179

149 r	 81
f 9v•

r
.	 !nl

V)1
,	 184

r	 173
r	 185

DATA	 ILOC(J1J=	 114/:z5^1/z12 •	 117
.
r	 198

•	 19c
r	 199

.	 193
r	 c03	 %

b as 52•
•
•	 c

7U
7 
S
Z

:	 eb3
,	 226 ••	 27^

r	 c15
212 5•

ISM	
r	 31

121
23

r	 2J} •	 irZ •	 15u •	 25L
•
r	 25C

• J	 .1	 •
r	 J1 y

334
•	 S2
r	 33b

r	 :117
:	 537

:	 329 :	 331
339

,	 331
•

:

r	 343
Jr	 r	 • 5r
358	 359

r	 144

•	 d51
•	 34^

:	 35i
•	 346
•	 53

•
•	 347
:	 156

.	 348	 r
:	 357	

•:
3bb	 r	 Jb

:	 J6J
•	 1btl :	 J69 IN 371J1 '	 j^4	 r

• 371	 •	 t74 :	 375 •	 374 379for	 r	 1i
Jo7	 •	 sea

!a 1:	 369
,	 . ► 83
•	 .'9r

•	 364
:	 141

:	 385
393

•	 Je6	 :
345• 391	 :	 344 :	 4%.1 •	 4(,J :	 Orb

•
r	 y l4

:
r	 411

'•
y	 2	 r	 4:4
4	 4	 :	 4 ; 5

:	 417
.	 426

•	 414
•	 ad r	 y i

.	 4t
r	 421
:	 43Q

•	 4Lt
431

• 433	 444 445 r r	 447 :1468
:
:	 442

•ENO 464	 :	 451 r	 452
rob

:	 r 5! :	 454 :	 45S :	 456	 f
U,.00K	 DATA	 (`IR1^)A
C3 M0I 0N / F I xUIN /hAMF.1 1jrj, 1:L0C(9J.):4COV ►ITDATA	 (N4 Pi L IKI

•	 bH1Ad/ V 	 rl•!4JA4^X :t,MTA'I.Y :6 ► JA4ul :bllInalX : t4	 A41Y :(, IIJ All Z
• tNIA4.X	 :( ►IJAICY

b H IA94Y	 r6HIA44Z
: I 'M IA R . l
•I.H(( A95Y

: 1 1"	 443x
: b NI AlSY

:6HJA43Y
: 6HIAg5Z

: b( j A931
:bA	 UISPL,bHIECONT

:hIlJAV4X	 :
• 6HIMIIIJ	 :(MIN IA(, C, ►► 1(N( A(,M r bhIVJAUU : bHIF'010f :oHTNOAEUrbHjNOaEP:

•
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1yp,

• OcLPO,UMA ' ukt 1J 4J N'^ 111. 0	 UM . 11R1^ t Fx11 / P j UMLJ([ 1^GREFF•UM131 1 11,^i6C7^	 ••U'•14( 1l11 .N;1 TE t)M1J44 1, M}Pp,U ,i 11Slcfl N,1PU JM1'(r^1 RHa/S.jw33eef31t• SGAMA ju M }ti( 7 5},IIM( nyj 11,.1,VA1JF	 r
•ON10(1 Vi.11f,CM.)11Cs(,RfM1F1l!Un19(^^1,•YGWIF I. nm,k(1d),/ r.M1f1,fTMSb(11 V ) AL 2 nMASAL	 014 '1f1hq,Af12^Shy17^i1, r•AN'	

U^

lUMAb,dhz
• U?• F ,JMc %1731 XG1/F,nH6, xG11r	 01464 (1 1•Y u l / c ,f1N . ,C,r1,1fF1,11Mu.1111f •7G	

b
11F 1)464 1t1fFj,nm251S31CJ4MON / J[ 1( UP/h 'iI 1 111r n M((. hlcb) R,	 4TI4t - (,

••
Nl W UI5),.o '-f(1.1 H O II LNI

Uy
(7

j î 
U^121

a%
1^f^

f
1 M11 }^ ► ,bM29(A21,Or1 11.1	 c(c1,11Jt,1	 111	 sflz)JNI

• UU - L AI.	 4011[ 0t.LtA3.11F.^TA4,UkL-Ai,OM3ylIy)
LS M MOY / T IC OMf
lIl t IfIt5l,Yftl41 r NfS1,ICS,00011 SSN I(CH,YCH ICH,j2I.1151 1711 Ief NF xrl ioar nELTAH	 b A tt Nlkl V5,7(C,FS3VAT0,ILP-41r,JS.ILPU^S • lip, V11.0 lV4, ^iGS jLPHOi•A``bMpL,4HCS U4LcN; kfH,PGS Uel51F. ^fY, iIIG 	 TO x}n HtO c VY U,SV'( 16 1104 Lh EA, TL }U KE I5 j P.A 1`,P }RV,}C H t	K}U	 IsS,^ I L Q }(1	 ^,;l y 1,l10tf^ till
 4 2)i Not	

1H Il^iIt
61t[}Itfi1R •IMk1^

0 l i Hk2 INN
`
Cl5) TR1.1EE41(51•

9^4FA^PHM^ L A ^A, P 1^I,fSt,0 1	 F ,UtL r UL,OEt I of 11 1L4L,JELOU, INULGC)MMONSUI.4CUP/
IRFII,DELfJA,PSF.RFPSIOP SI A . PSPSI,UELRL.OELRU NFPHI OPHIA.PSA UELPL U EL P U1T F 1

1
5i1 iNOF(51 

t
IR(5

C
1 Nf

/
115

61 NL4(51 N}0f51 KZ
OcIHS^L^Ltr^^UyL(SNtUi^NEIOGI^']O^EOM6tlOwFd4P2^P5H2,1rMB^115}.• OELOCCUEL-)CC,ALPR.OMSIf9f .xR,xRbl . Hkd1.0ELOE,UM3314h1.•OJM4t,I2454 ►

INPUT REGUIRLU FROP LG[ARRGllr .(411 9 RG11 9 PG13
COMMON/LGAUTS/Rr,11,QG13,RG31,RG33,MA451,VAXLE451

OUTPUT GENCRATEO
xK i YR 1't - C.G. POSITION RELATIVE TO 4UNMAY COJRUINATE SYSTEM
XNU111. - VLLO.I Y IM RUNWAY COORDINATE SYSTEM
Ml HRO1 - ALT[TUOL Ah0 AL^• RATE IN RUNWAY COUPSINATE SYSTEM
PS1P01 - YAW P ATE I tt tARTH AXES FO .? P-T-R SEOUr-NCE
PNIPUI - NOW RAtr IN EARTH AXES rok P-Y-R SEQUENCE
C'JMMON/AUTSC /Tf.1C• 10X.

jTU4 TOB TU15 .1 IWA 1911 [PC, ICA I l)^	 KA kU K^A,KEHto ( Tt^1. NIv11,NN11l51.^1UA,NUWFIC,
`J	 NLGA,^ILR4 , NLkL,NUA,^ , IN,NDC , N(OA.IfTOU,NTOG
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`9

C,	 1+E Al KA •C • 1. 1 .4,1, N11tIJC t NJ t hlrA'4 1 1 11•NfIC NL^A^
1 ►JLRU^

1
 NI A t Nf1A N ll ` t.01 t NTOA 4fo ff 141?N:♦ N iC t 	 l•^ •UtMf'i ► N^I 3 L4 ► MOML^JT9FIA L1tN^NLOI•

l/J^1 •I5^
C

C 1 11M0 1J/A IfVrC/ru ► /I Yf p1 p-ni t P ` I P U1 PHII1Ol•
V •. VA'1.(.A1 3 ► L ► I3 r,L11g1,UitsLk Ur0 ► n1.	 wl rltA Ht•k L f^NVw	 vl	 111UC:lTI^fMorr•^11	 ► kIf)1 IaR IHW9
AL	 Ac ► I

N
L IJ: ALVHil 'ItL2N Ii' T^? r Uti, ( I -•I')MO

4D •/itrDn ..IruILFU ► U^L ►JL^ 6tl n Ol t I)LL P U FSNOiI,I ► A^.	 1 ►.1' t jlM tull^l M OH. L lil P^IEiPS1,T
f,3MMG1l/c $ AU1/101J ►11•SWT j T11N`cI1.

C	 CJNMON/ A
	ALVnril PNUttSIy)
u V. AC/ ALM klr1.DES^ rCLR ►t ► ALPOrLbWPrOELQNN

PJSIIIUN 4 N VELOrITY RELATIVE ► U RIINWAY :OORnINAIE SYSTEM

L161CAL ,WT19SW12
01MIN51OV UELTAI llOo4rT^ 

^I 
i1

c , JU V lt'J„t (nLL^A; OtL	 1I1141MYI(II OMEI (to 01
DATA wAO'1LU, CE(.WA^);tI.1957145..t17r5,1=i/
P4s1

GJ TU
J10 AUT;PW
Py:

2	 0_LTt=fTMr.-T111,.1
TIME 11:TIML
xdsw(. 1 0 19"M  -WGRI •RGl Is1Gl1F
V (sYG ?F
1-4i 1TG3. •

11
1xG 17F-RGRI •1 ;G33.1G??F

x ;?Gj iv Y4 fTF, G Ff F L •wU 13 9 1G??F i
14UL RU31•xG??F1•DG3j*j(,?'Fi
Hjs - 1W

C	
M11ols - 1k ):

C	 EULER AN(**LC OEa. FO •► PTTCH• TAW. POLL SEQUENCE
C

PSIPDI =..
i F (1 }1.-AIt s AL11.11.J.IGO TQQ 11
PSIPI11 s AL17`.1/ i'J4T(1.•4`4 2s`L21

1	 PHIPUl= IA•. • A;1j/ •1/AM:- AtJ ;IlSI/IAilsll.*(AN? /AM21ssa))
IF I IPQ. E). ) ( ALL 41110U1

C
C	 L 0; 1 C	 T U 1) F. T E^ h I N E P R O B L E M P H A S E

CG	 INPUT PL g1 1IR̀ E1IF^ + O ,4 OIFCUMJ

1

 10	 IF

TO 	 .4 f 	 ^r `UW	 AK-- OFF
C	 HF	 F LA^t aL f I No 

NF	 INIII„ATJ4 TO SfUP AT ENp l iF GLIDE SLOPt(NFa11
xtF, H.(F - INITIAL VALJ.'	 Uf J- It:U TAUCNUUMN F'OINT

IN •(JJ..AV CUU00 INA 	SYSILM
UcLTAH- ALIII JU4 41UV • 14F F UR I •OLO MODE
KP	 - 14P CT iJnICA102

C	 TI	 - I4 P ALf fl mo t. i' T. IF KPs, • 	NO TI NLEOED
C	 NLPI	 - lIj.LATC a Tu STuP AT IMP..bT
C	 z 	 TOP AT IMPAI„

- RUNWAY ,t TOPPI( NG GuNOITIONS
Y tO xS ^ A^n SPtLIJ FU ► TAK'-OFF
ALP11TO- 4'4ULE U ► ATTACK 00k 1 AKE OFF

C	 Hi	 - ALT ITU„L 4110'4L RUNWAY IU TERMINATE TAKLOFF

E	 INVUf kr fJUI W LO FROM L(.EARIDIR;,OMI
CC	 0EL1A1 ► U_LTAiv0tLTA3 ► UELTA4•OELTAS - T(RL OEFLLCTION FOR LACH GEAR

OF / pU R PARE IS

QUQL/Tti►
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kt 0

ORWO- AL Pl! GZ *'
OF POOR QUALITY

INPUT FkCM SDF^IOIRCOM1
C	 ILMES NGCFFq NSIRUT

C	 F1lT	 F	 1G	 T^FIMGCCC,iF.^.t.^g lGU4 t  7 ►
FINF•c pp .:1GU 10 14

C
FIIM.t.G •11 ltO 1.UK• (MR.Lt. IMRF•3fLIAMIIIG0 TO 13

C	
CALL FLA4E'(IPRj 11

CALL ENGI4L fAILU04L LOGIC

CALL ENGFL
G	 40 j 0 PIT^.1 AUTOPILOT

1]	 IGIFIKS.Eb.11GO TO 1L
UU	 #'i NSTQ
Ic1'^J AIE1•GT.„.I40 10 12

C 11	 CALL fLARLlkkhTRY 21
.L {

C	
CALL FLAlIPRI

C CALL LN„INC FA ILUWE LOGIC
CCCC

	

	 !
CCALL tNGF``

C	 GO TO VITCH AUTOPILOT

12	 KM :
TT1O 1.

TI=T1ML
10	 F(NtR1.E4.0 GO TO 16

/llxKu11.Li.VSI.UR.IXk.GT.XS1.0`.
C1(TiMt-iI1.G1.1S1140 TO 16

C	 60 TOLANJING ROLL
4J TO eJ

IV	 M1iTE16.'yl
15	 FJRM•AT 11 j9 ,10H040 OF GLIDE SLOPS)

INJ:,1 L a j
R' Ty1/ PN

16	 N^It ot..11.1
11	 FORM:T(1,4.c1HAIRCRAFT N4S IMPACTE01

I'ID.4iL:-
RE URN

C
C	 G L I D E S L 0 P E
C

111PUT RE'IUI •t'U FOP GLIDE SI OPE^ (FROM DIRCOM)
V()	 - p :'vIPLU IN t1T iAL VLLOCI T Y %OWN THE GLIDE SLOPE

C	
OcLVL - ALLO%EO t P

4
^UN IN V t

C	 ALPHOS- LUMEP LI M
IT UN^ALP/i4N AFGLE

UP 6 LIMIT ON ALPHA

C

C	 NC`HDL- UY^,A
►iCc i)^fMTENNMMttLN^10Tr0 ►1I^UR^4CETAT ?R 

n 31

OELEPS- ALL QQ wtt A ► 41/LAR EERkOK I1, GLIUF SLOPE VEFTjj^I
Pu.l1I N ^WGM OPIGIN

C	 RFM	 - KAIc F tt 1l LACK CONTRIQUcION TO MET
C	 PIS	 - PHN4OIQ Cr)NT-P UL SLUSI I,ITY
C,	 OELSIG- ALLONcU ANGULAR ttRROR I N GLIUt SLOPE
G	 HOKI!(1NTAL PO$I ON FROM ORI(,IN
CCC	 RFY	 - RATE FttU BACK CON1RIBU - ION TO "PT
C	 PiIC - LONSTANT EULLW ROLL ANGLE FGR CROSS RANGE CONTROL

INPUT FROM SDFZ(DIRCOM)
V^117F 9 RHGAS, AMASS9 G4F.FF, AREFF # XGN7F1, YGMFFI
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P c-_	
I 

I

?iMil1/)Pi^^l,l^+^rt^^lt^ rGfiF ^ 1G1 fi

X;??FII, x(,7711 • lr.71FI
If ' PU1 F ► O ► L F,LA" IUIPCUM)R„ P

Durv,1T r•f% L .fI U Ir 'PLJUL	 LOPEvi	 - '.LIL, .LUr't l^^ •)TIAL VtL II CITr LROOR
VAU	 - nL,I-LU A1 v,P L J N L ^_ SLOVI

^
AP	 -Mr )14L. M PIIA'„E ^ffljl^Alllrt
AMMPP-FLI MT V.)IN	 1 1,L • .	 O Q VAU

JR	 -I)r IAMI, PO , 1 1-t AT VAOcc L R	 - w.I . II•: U L F^ Cl. : r'rIC( 1.1 IN G` In FF SLOPL
CJk	 -')+r, GUL r F r,1_ ► IT AS,UhA1EJ NI 1H CLII
Lt	 - LI F T AT CL Lo ANL 1w
UQ	 -ii, if. At	 ) w A p in )R
TNLTAP - f. ) Li it N 1TH A ►I(,Li. FOR P CFJUIQ'O GLIDE SLOPE CUNDITIONS
T10	 -Ilk, I wfn

•z	
H11, s /

M	 - J.,I-LO v` IOi SLO P [ ALTITUQC
1	 -014TA Nt. 6 TO GLIUE SLJPi OR{GIN
HLA	 - GLIUj SLUE: V •.vFJCAL P¢SIjI)N E wa OR ALLOYED
H L 	 -AC ^L GL In SLn f P O SIT IO N tt kROR

M4nl	 -./.` /IV. wA^E hEAVIIr1G !1, j̀ IOL SLOPE
04'.1 : 10 l*L I .LIUL SLOPE POSITI I N ERROR
H P 1	 - IUrLL GLtf) l SLOP- HORIZONTAL POSITION ERROW

3 HUES- )L,1 , t(,L c 1lLR()kOLINTAL,LCuSITION E R ROR ALLOWED

ri	 IAP311
Vc•VLi/i-VU
/1d^aLMj ii•nIG14U
IF( W- IV 1 • l .0,LV: ) Gn Tn 71
hf:aVU •=J+ MP1I-XGW/F1

TMPS^V^,•ij'4 " HPl )-luM7FVAO= y4-T( 11pi61r4PI.r(,w7^1• r,W?FI •TMP3•TMPS1I,dMY V-A1r ►11-T4P1/1MP2)
f^

AtlPPLz,,AYHP&:?AUDLG
.(a . 5 • QHr)1, • VA 0 0 WAD

CL K =IMAS; • .. w 1 i^/IrIM•IPEFF)
yMT z. 1 AL

76	 7 I L 77 1•:,:
ALPUSALP)
CALL SAC .: .
^ L P 4 - C L 4
GAIL SwC'-4
ALPOLS=AL,U
vJJ:CGrQ

15	 CUIiTINUE
`4wClR•'),+•rwtiF
K a (, Ow•JQ•AQLFF

T,0AP:I,AMNP ►.• 1LPn_S • G^ RA0
TTU = IL4 • ,I I I(GA Y MPP I •i,R* I OS I(,AMNPRf ) /COS( THE TAPI
IF lSl.ie 1% 0 0 TO 7 1

CICUi(GAMYY ♦
j•q•Aln+tfF,NIG4NMPK)•Tf0•SIN (THE TAR)1/

.)M 1 22 =• i V IL.
GO TO to

71	 HG',=Ar;(R,77F-G.M1^1AN(TMP11),I4gr
MK7S9w1f11G7ir-K4w)••: ► 1G71F•Zu,7f1
M^A•aP•ULLL,'S•u_4^uU
M^ s HGC 7 F -Hlr iO	 M Dl =-1G17:1•K^.77^1•TAN(TYP11
Hf =ME •.t^H•NtUI
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ORIGINAL PAGE oa
UF. POOR QUALITY,

4

O	 { (iRl'ab^^<<t G ^i c^^8ltlll' ^6^i•SICUbSsPCS•HET
IFIALPULS.(. .ALPH I ILIALPOEs AL0MVL
HPAsAR • 1) LSj4•U^I.fAO
MPTsT((,^1 f'^M v • 1' I	 j

i

f IHPf(.1.H V AIGO 10 lZ
IFI

N
N
E
PE I:LT.1-MPA lGu TO 13

GOIrOS/#44.
11	 PHIOES=-PHIC

GO f0 7%

c
F3	 PHIUES n 1•MIt;

C	 CALL LNGINL FA ILURL •LOGIC
C

	

1r	 IF 	 PRec.?o.)CALL AUTPk2
C	 GO 0 PITCH AUTOPILOT

c	
GO TO 94

C

	

	 I A K E O F F R 0 L L

INPUT RE9UIk UIFROM V IRCOM)
VATO -AIR4Plt^ F R TAKLn

NALPHTO-AGLE 0 MACK FOR TAK GFF
H;	 •ALTITDUC Af1uVt KUNMAT T TERMINATE TAKEOFF

(NPU1 1 ROM SUF; (UINI:OMI
VA1ifF

OUTPUT lC, kNFRATEO
AL PUt.S- JLSIFLU AI/LLc OF ATTACK'INPUT MNEN V AP GREATER 00 23)
ZAP	 -P KUMLL A PHASE INDICATOR

	10	 Fv
.
IVA7FF.LI.VATOIGO TO 21

lApsh
AL Pit '. r ALPHTO

	

2j	 AFINP.GT.Ha160 TO 22
C	 All ENGINL FAILURE LOGIC

AL ENGFL
C	 'i TO PITCH AUTOPILOT

WcSksJ.
GO 1O 40

	21	 M{ITEl6 131HN.Hs

	

3	 FOKMAM M. 4X.u2HALTIM )E ABOVE RUNHAY TO TERMINATE TAKEOFF/
• 6 K	 HMO •	 j y .!!^ jyX^^illFl y s EIS.' 1

666 yy^^	 s
QETURN V

L A H O I N G M C L Lr
C	 INPUT PEOUIREO FO R LANDING POLLIFRCM OIRCONI
CC
	

TSP	 - TT
tII
tME AfTT LP 1 4 PAC

CcT
TT TO S1 ,.GL SEPOS5ILLGEO

C	 TCN	 - f3Mt AFTER 4 HPACT 10 C^UF[SSIGNALRL
C	 T-fK	 - T IME AFTER IMPACT 10 044Kr SIGNAL
c	 ISS n 6.9 SNDIL c a SIGNAL INITIAL I1A1ON

c	

ILR n u RIVERE S? SIGNAL INITIALIZATION
Is •	

;RAKE T SI N^L A INITIALI7ATTON
ON

I
g

liS n G •

TIME 
INPUT FROM JOF2 ( DIRCOM)
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E	 OUTPJT G(N,RATLD
I1i5 . 1. 9 111=1, IL%"1. I9S51. IA 3 24

e^	 IAv•^
t=TM' - fl

T KR . 3 `
F 1 T .4_. T sVl
► 1T a .Gt.1+VI	 k.l
F1TF.uL.IC N 1 ^'..,

CFf T60.I. . IIIK	 121
f l ( V 3 . ).. l	 Ll Av^low..
0 ^(I 14

)CALL AUTP144
ei	 ^S•

C	 b R A K L	 F A i L U It E L O co I C
C

C

INPur PMUJaEi Fuk II.?AKE FA • LJKE LOGICIFROM 01000M1
t
(t
OK;	 F (w,1	 I FIC

 
All  r.

tt	
IMPACT T

1
01	 lAG DRAKE COVDITIONS

C	 TUK2II- -tLCl1) A 1114t I 4F	wIMPA
TH

TK TO STAGE DRAKE CONCITIOFS
C	 1aK2111 A<kAV AssomATEO KITH TdK2
C	 NSrRUT- 11). Of ;TR

C^	 OUrPUf GtNt'+ATLU F OR LGEAR rND AUTS
tali) -
IFITk.LT.r"K11IGo IU 24
JO 9 1 n 1.N iRUI

11	 IU1^)•1UKL1III
15	 1FIIw.LT11UKsIGO TU in

pJ jb ( = 1.1i 1k UT
26	 If11 ► =IUK^11)

C
C	 CALL ENI,I1L I AILU4L L(%otC
is	 CALL ENGFL

C
C	 P I I C I'	 A U t J I' 1 L 0 T
C

1111, IT 'ok 71160; 1 FU 3 PTTCN WIT JPIL(JTIPIWCOM)
0% 7N - LUMINA HOw17UNr1L SrA01 TIER TkIM JOSIT,'Oh
de^l1H-RAT ' F LU IN0( F00LI'HK^

S
cLALA • -(d,)4 ^LLG'I 1 N ALPHA VINTROL
iH	

ME
lI)T ti N;i1IVlTV IN ALPHA 'JVtI+ r047001.

IaT 	T M,. AF^r. 3 1MI , A I;T AT MNII II NOSE OVE 11 DEGINS
C	 Or.L F -F 1rL I ` I )n q 't LNn OF vUSE OVL4
C	 O:LKI-NOtI10 1M L '.TAPL [ l' k WAl ,OMMANO I 01 ACHILOING DELOF
C	 0_LJTC-HJt	 l'1TAL ,TAUL ER VUS.TION FOR TAKE OFF
4	 JLLOL • Luw, k l H IT CN OLLOUE
CG	 0-LJU -J k3 ,.k L M11 O. JEL Utt

IAV	 -Vr,);ILLM VHA;,E IN IM ATDR

INVUT FwOM S')FZIUIRCOMI
c
C	 J_LT•.. ALI•HR.9 ALPI O

C	 OU(P)T G^NL + ATLO ITV P ITCH AJT,)PILOT
C	 O:LJN • N )!1N A L Npp JrINTAL TAH t 1 t R TRIM V US ITIO N
C	 ALPtAt A')f,LL OF N (;K POS11in^ Ek4Ok
C	 ALFUUI-.1.1IL OF CHANGE OF ALVDES

AL P H^c. - ANGI.L OF ATTAr,K RELATIVE ROTE ERROR
AL P HLT • TOTAL AIGLE OF ATTACK ERROR
U-'L"JUE • ULi1kLU HORIZOIITAL ,TADILIIE R POSITION(OIRCOMI
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ORiGONAL PAQX 19'
Of POOR QUALITY

C)	 i^^ fS v:^'i:5 {^8 Q $1
ALPO+AL 3 JLS
aLll 1AC .

^FfIAP•11t . I 1 It) 9?
•(F ALPH -R ► ALP,
P,1MaPSMI

ll	 s 449 L ML

If I OLL 
I 
So Lc.:.L-61(10 TO 96

ALPOU 1 aIALPUES-AU01M11/OFLTss
F IAOSIAL PL'Ul.wT.A iP ULIAL 3QUSa^.I

'46	 3 )1M;: ALPJL^
ALOU1 a AL 3 0111
ALPHkV'ALPNw1";dAOOLG-ALPOU
AL PHL -ALPHAL•aFALPHaALP44
9rLGUtaUcLUN
S GN ► taSIWAII	 AL 3 NAEI
1 I

I
AHSIiLPME^^.Ii.00LALA)0LLQUE DEL QN ► PSNOALPHLT*SIGNNOOELGC

93	 IF(1&.Lt.TST)r,U (0 99
1MP1XOLLFJ1'(T6-T;1
(F

l
I

G ^ l
IULLU

L
i • UiLO F I.GE.J.)GO TO 94

caUcU1^Tt+P1
}FO (OELy 2 E.GE.OLL'1F1 DEL'JDEaOELOF

4S	 ^^OLLOI-. ULL1)UE
(.J TO 9[

94	 O.L11DE2UCLUI-TNP1
IF f UEL'J% * LE.OEL%AFI O_LGOEfOELIF
CO TO 92

91	 U LOUL=U-LQ10
91	

IIFlOELUUL.(L,E.0 LJU)0LLCOEa0El7V[F IIPR.E-1.6 )CALL AUTPPS

Y A d A U T 0 P I L G T

INPUT a(,OU WCO FOR YAW AIITJP LOTIOIRCCM)
PFB	 -wATL	 LE	 11ACK FOR SIOES'.1
OELUA -SIJL SL1 3 k 4o' ALLUWLU
PSR	 -PILOT 1cN`'A TIVITY TN SIO? SLIP OVER CONTROL
RFPS1 -Waft FECO RACK F OR NSIL
OP',IA - EULch YAW FWROw ALLOWED
PSOSI -PILU1 StN:;IlIV1TY IN L 1 1L:k YAW CONTROL
OLLNL -LOdER w LUIX, LIMIT ON DELROE
0-LNU -U 3 PEN RLOJkk'M LIMIT UN OE.RUE
IAP	 -P-t() ULEM PHVSL INOICATUR

INPUT FROM S(42(OWOM)
DETAO ► BETARLvPSIPO

OUTPUT GENERA(LU BY YAW AUTjPILOT
UcLRN -NOMINAL RU 1)uF? TRIM PUSI'ION
ULTAL-SSI1 SLIP POSIT ON PROR
BETAET-rUT^L S1UL SLI E R4 0R
Ot:` RUE- UESIREU kUULIFR POSITION
P5iE -t'JLcR YAM ANGLE POSITION ERROR
PSIET -TOFAL LULLR YAW POSITION ERROR

CALL SAC511
r)CLRN=UELONN
IF(IA P .GT.t)LO TO lUJ
BETAL-UETAJ
UiTAET-BETAE+RFUa9ETARl+wA00EG

S

1
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M160, 6- T^A L T I .(I L. ULLIsA l Ot:LPUE a JEL RN#P'jR*Ut TAEt

113 HiiIEl-lPtibJ
Pit 1av: I t o a F P I•P:,Il'rl .•PAIUEG
ULL 4 U ►. a ULL 6 N
IF IAA:aIP,ILTI.F, `.1rSlAlf)gLv ) EIVLLRN#PSPSI•PSIET

171	 1 F (0(1 0 U-.L T,IILL .L) -).l lD_aUELRI
IF4Ll ► f ) .- UT.u4LKlnniL"UE=UELRI

C	
Ir ( Pk. L 1.. IGALL AUTF-+b

C	 R O L L	 I U 1 0 P I L n t
C
C	 II'PJT v, flU1WEl) FOW ''OLL A( TOPILUTIOIRCOMI
C	 RFPHI -1JLL AFJ I ,LL KATt. FLE.UnACr

C	
OPH (A -'+ )LL AN-,LL	 ++R0 1, Al LUWEU
PJA	 "ILUT 1;' 4 1 6IVITV IN RUL^ OVER CONTROL

C	

OLLPL -LJML0 1.1LtPUN L 141 ON V.LPOE
Y

• tPU -UPP L 0 AILr O ON L111IT ?N GLI.PDE
ZA	 -P-)ljLt" PHA',L INUI A ON

C	 INPil Fl-')r 50 Z(OIRCOMI
C	 PMIPn
G

OUtP'1T '.LVL P AOLU IIY P O•.L AUTOPILOT
P ILL - 4 0LL Rr4LLL LPmt

G	 PHIEY -TJTAL OJ GLL ANGLE ERROR
O:L P JE-ULjl , t'] AIL,-.-+UN POSITION
IF(IAP.(,T.e1i,') l0 1.,2
P 'I IL= Pt1IP )-PHICES
PHIET:PHI_*RFPHI•PMIPUI*RAUDEC,
Ir(AUSIP4Ic11.lf. r wNIAIGO TO 1G2
O:LPQgL-P'jA9PhItT

lu' ^tL P C':= J,
lv3	 IF (DLLPDE.LT.nELPL)11LLPUE=OLLPL

IF(OtLpn_.(,T.IILLFU1ULLPDt-ULLPU
I F (IPR.EU.,ICALL AUTO',?

G
C	 CALL THPOtTLF AUTOPILrT
C

JJ	 CALL THAUTS(IT'RI

C	 J .,t A K E	 A U T 0 P 1 L G t
C
C	 INPUT ^ECUIRL) (FwnM 01wCUMI
C	 H9G(I ► - f-1AKIN4 CON gg TANT f 0 J S 1'^UL
C	 PJ	 - .'_^ L , At ^K1 l FJP CO I 	)LLzJ OkA 3,ING
C	 O_LTAW- -Zk :LAt , P C_tl E 4P U K AILOatU
G	 OM (,)1111-ACLEt. K-WIJN TO OMEGIRIII U iIREO

C	

MJL 11
	

L,/Wt. w HKAKIN'. 4 04ENI AILOWCO ^0 P STPUT I
41UII)- 1) F F.F hRAK1NI, MOMLNT ALLOW = U FOR STRUT I

_NO(II	 U<LAKINI, 1UMrNT INIT14LLY ?EAU IN
G	 N,TRUT- gUMHE4 Of INJEFENOLNT STRUTS(LUEAR MOOT
C	 PZZEWn111- kALIUS OF II'+ES ON EACH STRUTIL(,EAK MOD)
C	 NfIWES(I) - t.UMOLR OF TI P ES ON -A,',H bTWU1(LU0R HJDI
C	 MOMENT(() - MUM:wT OF INERTIA CF SINGLL ROTATING
C	 Wwkr.L ON EEACcH STVuT WEAR MGO)
C DEL tA ( II - TJ J L JtFLLCTION FOR EA ; H hEARIIGEAR MOOT
C
C	 UUTP'1T 60N:10ATtO
C	 OMLGTR ' I) - ULSIKEU WHEEL SPEEL r3R PU FOR STRU T I
C	 OMTRDI,J) - OtSIREU WHEEL .5PLC(' DECELLER FOR STRUT I
CC	 OML61/L ' II - b- H LtL SPLEU . R OR FUR STRUTT I

±^ sue'



4

I

MGMAL PA ,_ t;+

OF P00R QUALITY

0/1 MGM	 -	 (3FAKI4G MOMENT FOR STRUT 	 I
OUTPUT	 GENcRATEJ FOR (GEAR (IN	 GIRCOMI

OME1(1, I)•

t
INPU T 	 RFOUIRE	 'IF pppN L(-EAR)

MA(I).UMCT(1 t I),v	 LL1I1

INPUT	 NEOUIkEU	 SUF2(OIRCOF)AMC;S•	 Fx 11 P
C

nu	 ry	 Is.•NSTCrUT
Ii(InS.Hc.11Gn	 10	 41

42
F(	 1 4 1!114

11.I1=AF(
Tu

4) Md1I1cr.
GO	 TO r1

44 .f.T.11GU	 TO	 45J F110(I)MPI X -1l.-P01/4 61 10 01) 1 - 0ELTA('. 1 )
O 1ICGTR(11=vAXLL1 I)•T,4/'1
OMTk	 1 ( Il cF 1(H/P•TMV1/:,MA S.
UMf_6Tc(t1=ONETfl•11-UNEGTRill
TMPlc4.
f 1A0:IOM = T (	 R I I I.lE.' .^-IL I GO	 TO	 4f)

t4 1 & At)i(5Mi	 1'	 I11/ ► ME,it	 11
4e IFIASilOM'l.TEfII1.LT.AUS(O1LTANt'TMEGTR11111C0 	 TO	 r6

IF(GMEG T c41).GT...1(A	 TO	 41
M)( II • IMV1 • iMA(I)-U M CC01 • MUMLV f1)0NTIPESIIII
f, 0tj U	 4
MH(I).r4c1I)45
GO	 ?TTO	 41

4b M44	 ) I TMP1 . ( M A ()I-OMYR01II1 • MOMENTfI) * NT IRE S(Ii)
10GO
II=TNP1 • IH.1111+OMiCU1 • MU11c N ' (II*NTIRtSfI))41

41 IFIM011 ).LT.WIL(II) ►'UIII=ABLC'1
F lMn( 11.(,1 .M1IU( II IMU(IInMDU1I,

4f1 ONTINUE
iFI wR.t0..ICA:L	 AU1P01

C
C C 0 N T w 0 L	 k E S 0 r N S E
C
G INPUT	 NE qulwEnlFauM	 f11oCOM)
C OCLPn - CONT 4 OL 5 1 riFACE IH FLcC T IOW INPUT ANS UU-PJj)
CCCC OLL00	 -	 CON1 wUL	 SUPfALL	 OtF I•ECTION(INPUii	 ANOUfPJ	 )

' DELOD -	 CONT^UL	 iUkFALE OEFLc?7ION(INPUT AND OUTPUT)
D:LHS	 -	 H,)wIIONTAI	 ift f ILILER	 'ME	 R	 TE
DELRNO-	 kUUUER	 T(Mt	 RATE
UcLA	 -	 A1LE^,04	 TIME	 kAIE
4 L'') 1 	-	 E'4.1hL	 T IMt	 KATE
Iv	 -	 40. 1 O 	 NNGINEy

N	 T	 LNI	 I S	 -	 TM^	 YTLLPOSIT I 	 CMINGINE(INPUT AND OUTPUT)POSIT I ON

OELODIcO-;LH^
I	 (ULLUOt.L	 .NLQ0)OEL001,-OELHS
0ELNU1c0eLPk0
IF(OEL-o O _. LT.,IELn0) OELROl n - DELRRO
J=LPU1=UCLA
I9(OELPDE.IT.00LPDIDELP01 n -OELA
00	 50I=1.IN
FIND IlJoEU	 (̀,. C GO	 10	 S1
F'SwT111GU	 ^0	 52
FfN011))5b,53.1f)

L	 IF(PNDESIII ) 52.59.59

A-81



jF(PN7Lj(IIIS1,52,52
'v1I1 2 -NI II

52	 IFI14U411-NII))"It 54154
S i	 f1U•: ( l) s (:I 1

GO TO	 •
$4	 NJ1(II =N ;U•

G  TO
41	 NII ► = .

NU111izi
56	 CUNTINUL

SMT L z .I AL') i
5'i	 P1( 445111=i1i^111

IF ( I
Up
IR II JLL'lU1'0ELT,I.GkC A8SIOLLd3L - 0ELUOIIG0 TO 64

JOU u
}IIUt'LEL0U1.00LTS

6.	 J-LOU-l;L 11,E
6:	 ► (AUa(OLLKO1*OCLTS11I	 ADSIOELIDE-OELRO11GO TO 62

11,U=JZL-IU#LLLRUI.OtL^S
GS TO h, 1

62	 OrTLpU=fl L L^UE
63	 1(40,I -LkU:*DiLTSI.GE.AfISIE)EL P JE-OLL^01)GO TO 64

JELTO
_

LCL7fl*(f.LFUI*0LLTS
)	 S

64	 OILLPOZOLLPLIL
b5	 UU 67 1=.,IN

I F (AUSINJ1111 • UEIfSI..t.AP5fN0111 -v III1)GO TO 66
Nil)=N(I)*NU1(l)=UzLTS
Gff TO h?

66	 N  l)=N;1(I1
61	 JNTINUC

F11 1`4.L 41..ICALL AuTP,
LTUwW

END
SUIIQOUTINL FLARil(iP P )
ZtTLI+NAL A'.1h

F L 4 4 L
(N ►+U1 M L fi l l IRL01FMUM nI PC. OMI

tFD	 - INI11AL iiLECTLJ 101h;H11)MN CONUITIONS
MTJ	 - 14ITIAI

' 
,tLFCILO TUUCHtI'jMI, CUNUITIONS

VCTO -  I'll f1 L .,. L :CTtN YOJCNI; JNN CONDITIONS
VMT0	 111IAL . $ LfL	 OTE	 TO16411 )WN ;UNU(1IONN
I:k	 - ^F-i IhIT1;LLY iET XWF	 MKF	 t.t. D1,R F 01 TO (TO,

HIU	 VtIU, 1116411)
LO	 - S'JSlcLfLO LANUING pISTAVC=
JA	 - f l•)M PIt 0 OF OIC0 - 4FNTS/UE'. IN ALPHA SEARCH
TL	 - LOWE & TH QUST	 IT ALLU4Z11 1' 1 FLAKE
f 	 - U PNLF :HF+U y f LIMIT ALLOkLO N FLARE
PN	 - MA ► . TAIL UOMfI INTcRFERLNCE ANGLE AT TOUC4DDMN
ALaMUS- LJMEF LIMIT fit, ALPHA
ALT'HLI.- UPPLk LIMIT ON ALPHA
HQ

IN PUT wE(,UIRLJ(F?Or LGLAR-U M OM)
RLT	 - -OUNMAY Lr.NGTH1USEU ALSU IN LGLARI
EROEv - RUNNtY LLEVATION ANGLE :N PEG(LISEU ALSO I4 LGEAR)

INPUT #^LCUI k LO(F-J U M SI)F2-OI?COMI
AMASS, uYNNN,AWEFF,MTV7P
S4A M A,GA47U0v l '	 F

• 0 ,4 J(^9. ,lY#j P 0 .0 y 11Ihtl^, M AM7^^LIM 1 39;IRtfF,

i
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y pq„„	 1113 11^{ )	 G(. 7'i U^11EG1ls^ a	 .^N ^ I ^jRe;l^ b
^^ONMORI^JI2^0^%Ulc6l ilR 	.0 f r ^

d
l ^ )1v r LA

D	
^PDEi.1AP +

1
01i16t41.

• )PNf1S+sl°1t1L.UM1,171+Tf^MiJ.HMU^ lyl+ l	 IIR OM:AIll1.l	 1	 +
%XTO V11.H')Itr"lf((^;ltrinM[^119h41 PNDM 12116

9) +
r
 Pm, DM

INPUT 1 E(.U11i.DIF;-UN AUTS1

	

i	 xl+ YRu/+ ^rkl:

C CIU L SIL

Out put GlNERATkrj fl y 1 LAN 1	 I C

Ir	
- A A ItCTE 1 1 TOU C a (ii i C Ot i011I0 N,01)XR	 RC0MI

	

C	 XRFOi	 AGIUAL SGLLC1^-U TOUC ► IUn M N	 o^,01 1 II 11No

	

C	 H.tF01 - SGIUAL ScLt.Cit 1 ) TOUC Mn ONN ONU11 OHS

	

C	 _ TINr TO 10uCHOOAN x GUN,IRAINT
	C 	 TX	 - TINS TO TOuC1 1 UO WN r CUORARIT

TN	 _ I •JCR{Ait OF TOuCHGOW14 P)INT PA:,T XTD.
O1	 -	 r)11CHDCWN a`i ItuO^ PAT 	 't	 ^1^R(0 o MEc	 1 +NTH C^NSTRA:NT

R;R	
T

_ 3 OUL04o tO AL T I TUOrLi.RAf I 0PN ^	 ^2E. 1000
T

lolnow' t CJ DITIU S
C

	

C	 AJAQ	 - 
.t-0U1^cU 4CC^It:aA110" 1, McET 1?UCHUOWN COMOITIOMS

G4MA^U- 41- ,̀ frE U FLIGHT PAT. AN - LE R(
U
,L4 IVE TO RUNWAY

tT^	 - P-tU-ILIMDPTH4051N01GQ10R 111 R1 ON10M1

	

C	 AIPLCS- UcSI",a ANGL:
 OF ATTACK-01 R CUM I

	

C	 C0MM(iN/AUTSC/T1+ 1C 10 1( t 	,.
ITJA T011 T J141rI^Ar1Ry+.,tC ICA+I.D+
2Kw^^1+t K4•KLRCrNUa+N11(I+All NTJA+NT011,NTOCNOC+
3aL Ar L 4 4 +

C

	

	 P
CJMMUII/AUIPRC /'► R+11 ^YPD1r7 ► U1 , 4 Dl PMIPD:r

Iv . V:.0 GAMPkI^IOW _	 •CDR . IN Okr 1G^ R1+1jxRA^MR,
2H^^ + nP^ 0"T PH1 `Ut' Tx t

H xP^DI NTRF511•	 +

y P 1IH AL, IL NAJEAf1EN^Et001^0 [ lkU^1^0^^P^iOE.OM+

SNDll^il.Cy . .TF151 •^M1kUlit) 9 0ME`[ f 51.P,IE.vSIET

CGOI+UELRNNCUNMON/AUTyAC/AlPOR1+00ESRrCl1+ 1•
L0 Ij 1 \. A L SAT 1
R-AL LU cL1	 11?45329/UaTA NAGf1r.Gr0EG4D.0/57.:957795+•'

LAPS 1F(I14.0.1)uo T O 1J
IIR=1
10 s 9 1 U
M-tF=HTU
Wol =vxTJ
HA FO1mV{41U

	

10	 T IPl=XPF-Kr
TMP1=X k?I #x4FO1
t 1PS=H4 -4.1
TNP4:,IMFO•+HP0•
T:1P5=T'

T N p l/ TMPTx=l.	
?TMP^^x ►i- xTO

T.1_	 MP1/TMPa
IFI^x-TH11i+34.iJ

	

it	 OH =TrP,IF4llO+^)MI-G1.FL7IG0 TO SA
x'tFxX Tu+JM
TYP1=xMF-K-1
GJ TO 34
IRF:xTU+4LT-LO
TM{.1=x 3 F-Kit P /TMPI-HRG1

	

C	 MKF U1=T MPl M S

OF 'GINAL 
PnrF- IS

pool? QUALITr
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Q9

IFIUMl!L1.,.)UM•,1.
x OF x U•UM

Tx2;.•iMP /TrPZ
i f I TXL'i 4(	

-

,0 TO 3qR jox2: *Am4/ T X-HRO'
IFI R$Q. (of . w .IGO TO it
Ntr y lxq%.#

Jt,U 3.
12	 MiFDi•r.Xtlf U1,Ma'. ► 1^ iMP )/ Tml' 3-X ►t01
34	 TM^ZtX+1i :•XafUl

1 19112 • T ►'f 2/q.sIMP11
4HVx IH4F). • NFI)1) • 1 ► • Pt./ IL. • 1MP3t
GAM t r, : 1 ;i^^ /h-t V IXGI 011LGQA0
TM0+1= CIN0.AMtRw)
T`/P? z CU i1,jAMt ►'0
TIC 4 1,= Al 1 ' 1 ►' l• f AMk 0 TMPl - AXR • T MP1' /VG77F
G4^ •14Jx A .1N (S^,A ►^At • PAUOEG
GAMAPl-i,AMflAL:t.wU-G
^;3mAI •,, , 1L-.• aUi,AM^1•'U
TMPL."P '.AMAF'dl
TIaZ.C.),I.AMAPaI
t ^VA(,-LQJcG*l :GRAI
TIP S=ef -if "^I ►.Ir.4-tA01
TMF'^=A1wPo • ;US(t'+RA01

i ,dI ia•Fio at.
C	 CALL y 4C, TO FIND CL1 ANO C01 FOR ALPHA	 Al
S	 CALL SAC)..

CALL iAC>>
Li s l:•UY+PP•AF^FF
D1x1.D4•DY+VP.AwLFF
T lPb= lL(, J AU • IA;•G4;IAPU1
T THx ( T'1Pb•` 1 • TMP1 • U1*TM P 2 • TMP3) /COS ITMPS)
IF(TTM.LT-iL)TfM_TL
IF(TTH.GT .TU)TTM=TU
l r ISwT;)(jU TO 6
T1r)lTTM
ALFJE^=A:

t'	 AXx 1TiH*r4jIT'lFb)-L1•TMPl-DIOTMF•?-TMP3)/AMAS',
AH= (1 TH • ',III (TMPU) •L I • THP2-D1 •T Mf 1- TMP4)/AMASS

=STAE)).tT((AXk- AX)••2•IAHR - ANI••?1
IF I od llLo TO 7
A_:TAL
;AT 1 _ TQV^.

7	 IF(TAE.GI.40 GO TO A
A =T'
TjD cTfiH
ALPOLS=A„

e	 AIxAl•UA
IF( p :.LE.ALPMDL)l,0 TO 5
NHIULS=u.
IF( I F ' ►+.E9..)CALL 4UTPR3
4--TURN
L -ITRY FL44F
,AMMA0 . A.IN(SGAMA)4PQA0UEG
GAMAPO=GAHMAO-ER000
IAP:3
P H IOES Z J.
IF ((ALNI)L.•GAHAPU).(.T.PM)ALPOES=PM-GAMAPO

A 84
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IORIGINAL PAaZ E%'

Of. POOR QUALITY,

EPEE WUS If : 'TE^t,OU, out ou t OU, ou t OU1
CALLWSTiL(.,, I,OUI

fT
C

F.14TQY	 FOR	 PRINTING	 P!T(:H	 AUTOPII OT	 DATA
EvTwY	 AUTp-S
F lPITLHP,Eq..1RETUf?N
ALL	 L1NE^,(1)

SO
WHITEIb	 „)
FGKMAi1(^-jAr115HPITCH	 AUTOPILOT)
CALL	 SIFLI. f k	 PPTb)
ALPHOI=ALPHwil5/951195
GAIL	 STOVA4(6,ULL	 N, AI.PHAE,ALPHII,ALPOOI,ALPHET,DELODE,

lUU DO)
CAL	 :)FL(•.,:.JUI
RE	 Uk N

ENTRY	 FUK P RINTING	 YAW	 AUTOPILO'	 DATA
C

LNTRY	 AUTPib
IFIYAWAUP.LO.,IRLTUR?l
CALL	 LINES(l)

b0
WK1fL1.,	 ^^1
F04MAI ( ^i y

1
K , lallYAw AUi0PLl0T)

ULTADI=U* A^t . 1. 295),795
CALL	 S10VA 4(17	 UELRN,RETAD,BETAU',BETAEI,DELROE,

lf'iIL , P1ILI,DIIf
CALL	 STFLI.0i3OUI
aC TUPP

C
C ENTRY	 FOR P14INT146	 ROLL	 AUTOPILOT
C

ENTRY	 AwTP47
1F(R0LLAP.LO.,)4c.TU&,N
CALL	 LINZill)

70
w-rIT r (b	 ),J)
F7uMATI	 R x,14H40LL	 ALITDFILOT)
CALL	 S1 F L(c	 3,PRIA)
LALL	 STUVIK13,PIIE,PHIET,OELPOE,UU,DU,UU•OU,OUi
CALL	 STFL(r.1.0'11
RE IJN ►(

C
E'(TRY	 F01	 PkINT : NG	 THROTTLE	 Au1,-PILOT

V
44'ITRY	 AUTPkB
IF(THROAP.LU.JIRLTURN
CALL	 LINtSI31

BO
wRLIb	 B,)
F04",	 T(4%	 1BHTHkOTTLE	 AUTOPILO'I
MR14E	 ING(11, lat. IN)

AAI FJ,-MAT121x9HNCIIN) 	 =	 E15.B,4(5'.,E15.AI1
W411LIb,B21ITD11),1=1,IN1

e2 FOPMAT((1x,9HT04IN)	 =	 E is. B,rISx,E15.8)1
RLTUPN

C
ENTRv	 FOR	 PRINTING	 ROAKE	 AUTOPIL.O1

E'(TRY	 AUTP g 4	 '
IF(JAAKAP.L0.U)kETUR1A

CALL	 LINci121
wil"", s,1 (MDll1	 I=1	 NSTRUTI
FJKMATl-,,ix, 	 AUTO P ILOT/21X,9HM1s(I)	 =	 E15.6,C

PRECEDING PAGE, BLA SIC N0;'
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o	 'I^iI?,^:z,'::I fit. TURN
CALL Lik':s( 11
0111It Iu l 11110 1 1^41 R

,

 1 II I=I IYSTRX 1
91	 FJwMAT 111X 	 Trll,)1LI.41 1( 1 • E IlS.!' 415XrL1S.E11

w{1 It In '12; IOMTWr1^' 11 I=!^ NST00i j
92 	 FO* MATI1'•X 1b11UNtAfN^j}1. 	 = E5'.er41SX,ELS-l1)

93	 F0VhAf1179,1,jNCNt%A1L^111iNt15.Ar4(',X.El:.all
M L T UI+N

C

lq
E'ITRY AUFD16
^FICONTRF • .LO GIGO TO 12
ILL L1N_.I.1
w(IItIbr.J.l
Fi ► 4UTl7dKrl" CONTFnL RESPON!;EI
CALL STFL(lrO.PRTi)
CALL ;TOVAKI tip CcL90190FLRD1PUELPO19DLL00rUELROg

l0tL P2 U UUrJUI
CALL fIFI(^119CU)
CAII` LINL,Ic)
wRIT^ ( U .1,1) IN it III I=1 IN)
F34 14AT1 ' 4X T bHNU1 s l l:.^ L(SX^tI5.eT1
w•±ITL If) tt	 ,^1 ( 0 1(I1rl =1 IN^
FoRMATItaXr6MN	 El^i.A' 4(5XrE1S.S))

WRITING OF INDICATORS

CAL44 LINEit^^
WRITE It+r11) IAP . I IC,I IIrI-12 41 ♦11 1 1JI rJ=lr S ►
F J .) MATIbIX R 1,m141ILAIO RS/J„XrSH • AP a129ICX9

C/.1I(.II1 = I6.r1 .lrrl?r1 H r912, H::le:IJX^
C1 • IIdII1 =I,r.Hr . 1_r1 ►'rr17r1Hrl • 1Hr^Il)

'IL TU"N
NO
UB •+OUIINE THAUTSIIPwI

T H ROTTLE AUTOPILUT

INPUT •'E 1)IJPLO IF 13 0 04 0IPC04)
TFII> - FIX APVAV f uw LNGINL (
NJFIII - T •I-0 OTTLc St t I 1NG FUR TF11)
I R I I ) - W LVE wSL CAIAIILITY A4.RAV FOR ENGINE I
Nd4I1 - TH V OTTLC CONSTKAINT A4R?V FOW REVE P SE FO R ENG. I
4LPIII- 'LVt F °,-- YMPOT1ILL SLtT1JW FO P WLVE 4% L SILNAL ON L AND ING
NT0tI1- TAKL OFF THWUITLE 5 • TINF. FnR LNGINL I
Kc1I1	 KILL EN4jjNL OPTION FOR E1IG.	 FOR HOLD MO

THE FOLLGwINC ARL CNGINE LOAU CONSTANTS FOR VARAbLE
E No, I IL C0411INATIONS

KL	 - K( 0 111
K3(I) - K1	 131, K131232r KIST1	 r K(3)1231, •(1311123?
K4II1 - K(411^1	 KI41Li	 K1417^3	 K141242	 KI4'21&29

K(41i34I f K4411 ^'	 K(4'11 y lr K 4	 23410
K1+)12:iscr K(41123Z4

IN	 - NJMbEW OF L Nr,I4cS
ILR	 - ^LVEPSE SM N41. INITIALIlAIIDN
IAP	 - PROOLcM PHIt S INDICATORT[)	 -- 'It:SI F'LO THWU^T

INPUT FROM 0F^MIWCOM)
N(I)

A-88
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Q-)

OR IGINAL PACT°:: IS
OF POOR QUALITY

pMMO U i	
/1., "(

M1	 1	 N	 1	 lf2T'1 TAP DMC1121 YTO

• TFf51 N nFI>1.ti1 N1(7)•
• /1l ISI.IITUIi1.K2.KA151,K4 III I,OmF1411000MB(c"06D1

INPUT F NCM AU%
TOM, TOA, TDR, ILIII, NOA, NOb, NDC

OUTPUT GENL O ATEI) FOR RUTS
T ,)(I), fC, TCx	 I .? 1 a N, IRC, hA t NC f NO11)) NBA tt NBB, NBC,
NIRA, N RH	 IILHC NfOAl NTUn, NTOG, KA, KR, KT, KtA,
KtU• TL	 ^1.U. N^lil

COMMON/AUT;C/TF T^ t TUx
UA, D.i,l)151,I^tA 1P^1 1RC ICA #^8,

KA K(+,Kt4,KLE KT,^IA ^I^I q ,N .N OA	 NjA,NI,R NOC,
NL6A,MLQ I, /1L p^,N04,^IOII,NOl,NiOA, ^1T JB,NTO^

It '̀^AL NUF,IIU ti HNU )^ NLK ri3O,K 2 K! Kr KA,KB,
iiNA NC,ND,NUS )) ^IUU NIIC 1 ^iLFA ++NL kn.^L.+E.
2:41&G.N T {.N1UCrNSA.HpFi.NOG
CJMMON/AUTPNC/YW,lk TkOW PU1 PSIPO1 PHIPUltt

Ht

11 VE VAJ 4AlPP(, N 1 Clb CJA,:k Ok,NC$ kk "EA HL,
Z f ,HPS H-IT i'N jCtS,T^C iH xKEUI	 `	 ♦ drk,AHR,)))) aIPLME AL, t1L ►'UUpal

t tt
ilPHtEET t}EI11^N.taE T

Up^ii
F

pp `` LRRDE,0M,
ShjIII,' ANEZiA (5) ,dnTk01(^I,OMEG^EiS^^PIE,PSIET

J
NTEGER TF
HLK tNGINE NO.

NOI{Isy1r1N

TUIII*^.
If 1 

I
N: 010 ► 20r5

IFIN41lr,46,4J

SIh(,Lt L44INE LnGTC

IFITFIII.EU.IIGO TO 112
IF(IC(1).EU.^IGO TO 1
^tT UP DATA FOR COMMON ENGINE LOGIC

TIC=jR(11
ph; =Nll )
NRC n Nnl1)
4LRC a 11LR( 11
NTUC= NTJI11
T"=TUI11
Kf=KE l:l
CALL COMMON ENGINE LOGIC
CALL LNiL

I
N71'I:NDC
GO G ^..
NUIl'^NDitll

I
F t I(IK.EG•11!"011) = ENGPEVIIR(1),h Il),NS ( I1,NLR1111
FIICIlI•NEU1G0 TO 200

NJI11-^,.
GJ TO .ol

TWU ENGINE LOGIC

IFl(TF(II.EQ.1).DR.(TF(2).EQ.1)}GO TO 21
T x:116
I A•IC(1)
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8

C

C

C

C

1

c9
L
C
10

C

C

11

C12

C
C
20

C



r• w

O 441ia111^I
N-1A n N-11 1)N`` n N``k i
NfOA

0A
 .•NfOl

1
 i11

►.LA=Ktlll
KA=K
ICD= C 1 i I
ltB n 4(j)
N•10=1-(.)
NdU n Nl(l)
N `̀ .t11 n N``R ( j 1
1fT 07s, 01c)
KLU . KE 1.1
KI n 1.-KLC	 ALL CU M40N TWO ENGINE LOGIC
At L CTLv.L
J10alJA

TJ(2) n fUJ
NJ 111 c11'IA
fIJI ZzI n NON
GO fU c,l

	

21	 NO	 2NUr(4!

NIFil L O .l E 1.11NOIII a LNG w tV(I1,11I:A111.NR11l^NLQfII l
I L 	 tt'J1 ) f.Ull)=LNGKEVIlk ( tl^^ lI	 NP ( T"I,NLR10)

F4LI.1.lsU.GINUIII
 (jLlc)._U.L)NU(2) n , .

GO T6 c^.j
TPI P EE ENr,INE LOGIC

N)TLI f1N-,' AlitNCI1IE IS STOF OEOr IT STAY% F IXEJ
LKLCEPT 10 FAIL

	

3C	 4o 3	 I n 1^^
.FIT^I I.IL.1)UO TO 12

	

31	 CJ'/TINUE
00 441 I=".!
NJ 111 s11U (t )
IF( IL M •LJ • 11Nn(II n [NGWEV11R111,14 1l,NOi11,NLR111)
F j C(1I.LO.r)No(1)=,.

	

23	 JNT?1IVE
GGJ fU ^.

	

22	 IFIITF	 f.a.I10 AND .(TFI31.E0•" 111GO TO 24
IFIfF(LI.0 .0 G0 T 	 5b
N0121 n N0F(cl
} ► 1`L Q . 0. }INO(21tLNGREV(I2121^N12)^NB121^N1R12)1
``1F! C(1^.cJ.(`^INDIZZI n p

	

26	 TOx=TTU-fJ
11)1^)^r0(211

{1=1
(12=!

	

Z?	 IgAtH1111 ►
tA=Iu 1t1)

La il =IRII'1
NA n N(I:I
N110=NI1'1
NdA=NUIYII
N31i- Nit 1I_)
NLQA=IIL.I( I l I
NLRB=N``R1121

	

(1	 NTOA n NT 011.1
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1EAiK,1t21

KAsK}1141
K +1.- K11141
C^LL	 CU NMUI'	 TWO ENGINE	 LOGIC

A L 	 CI	 1	 L
T

1
► 1,11 n ^
1 1l^1•f	 J

NO(	 1 ► .NOA
NUI	 ZI+NJJ

24 NO(1
AAA000
1 n NUEIl1

NJl31+N lF1ll
j^IRl^1^k IAN g@11l^NLRs^r

I AN	 (.	 +NLR	 !^NGF	 LK	 NO Vl	 .t').11(1(	 )a	 I'[	 ►tl	 I 1 N
lF1IC111._^.^ING111=,.
(FIICI	 f).t)NOI	 1alp

I	 v111l1CALL	 i^IN111:
CALL	 ffFSt•(NUIJIsTDIP)
'j
 1121,'	 I.cU	 yy110	 TO	 S1
121+tT)-TaliI-10131

ze 1RC +!RI ( tI)

NUC(-NbIIII
NLRC+NLR(11)
NTn^cNT7(I;)
TC a 	U I I I I
KT=KL(IiI

CALL EUMMON ENGINE LOGIC
LALL	 tNGL
NOII	 I+NOC
r, 5 1 	(c`1	 56	 191,I3

29 GU	 TU	 cgi,
51 NOIc)+u.

GU	 TO	 2.j
SO ``f1((, I1,.`U.1IGU	 To	 bl

IFfICf21.It.41GO	 TU	 55
NJ IL)+	 .

TlF$91NU(2),T0(2)l
E
A %
v

AO N,1 1 11 =yy
TFi'YINU11)^TU1111ALL

fU>< 1 TTU-	 0(1)
121='
I3=0
60TO 2?

S5 F(ICId1.fA0 . 0 GU	 TO	 be
0111 . 1110	 KJ(^1

121=1
IJ

p 'gin
re.

T0(2)zTTl*KJIS1 Y.9.
56

Qpv'Q^=13
s

1J ( JIST TJ-T 0111 -T012)
I 1 + 3

+ ^9^^^ Ŝ
Go TO 2s
N)IJ)•0.
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.^!lR.	 V

Il tl 
ii/$^IN(l1,II.TOIJ11

1 sl

c	
^^+f0 L7

C	 FOUP Ef1 „ INL LOGIC

	

CCCC
100	 0 41 Isl.•i 1 i `1I 1 . I t . 11 ^.A Tu 4c

	

41	 )NiINJL
OJ	 I. I 1)' 4
N 

1 4	
N)

	
11

I^1 O'.L1.iINU(II=tNGPO LVIIkIII h IItNH1I1^NLRIII
``F(fl).ct1..IN(Ilfl=..

	

•I	 Cuht
(.J t0 iY

	

42	 ,FI!!FIZI.tu.:1.ANU, ► 111	 .
FIITtl11.Nt.i ► .U^.1 

r
^/141.NE.

C[V
SI
1;
IGO
IG 0 

TG
1U 

a3? 0
too IISNJVl.1
NJ141slIUR1^)
I FI U O .L1.11N0411 s tN(,RLVIIR1iiI t NIj3I F N01 1 I^NL R f.I l
11F(I `` 3 .t Jai 1N'1141stNG0tV(IR1111t111`I^NO((.I^NLRI•)1
IF( CIII.tA.,.1(40(l,s..
IFI C(•1.,-w.61N)(..1+,.
aLL TFFj1fNy(^t:l,rU11 ►►
all tFF33IIN01•).Tnf4 ► 1

Tir)-TJI11-tU141

	

44	 ^i.1Crl; ►
19	 Clice ►
It A:1" 11 1 i l149 + -%	 l l

NasN11 1
'IYflsNl 1, 1

	

  1:1114 41	 1'/JNN,I `III
d j'l l O c 1

NTOa n N1J1I:1
0Rd s041011 1
KEAsK^I1.1
K"OsKLII1r^=K..IIII
Kdsl.-K41I:1
40(` CIENvL

Is JA
TJlcl= I f) 1
14J  11+ f04
NJ l cIsNIli
:.0	 0 c . .

IO N I ) f:1+NOFIc 1
NJ  IIsNJF'13I
IF(lR.r:I.IINU(ll s lNGw^Vf((R(21.f121,N g 12 )sNLR(2
1F1 L".tJ.+IIMU(3) I LNG":VIIk(311 9 01	 1.NOl31 t NLR M
11" 1 CILI	 61.cJ.4)f 2 1 n •
(Ft C 13 I.: I. L I NJ(J1 +r.
CALL TFFia(NU(1 ► 9TUI2))
CALL T Fi1(110(!1 T U ( J I I
TUK z Tf.l-rU121- 0^T)
Ilsl
's4
J TO •r
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e!

.t
95
96

91
9A

IOJ

1G1

192

103

^30

,j jjA3I . NL . 0I GO tp 9J
TO r

I e1 c 

`
1:NI.OIGO TO 91

Al"yl
( IC, 	 1.0 T.11Cf11.NE.4IIGO TO IUD

IICIbi.NL.G^GO TO 162
Ill ► ^•
121 n J•

nJl•.l•„
C ALL tf^pp ill J..1U1111
taitoI TDiil
tali) utTTTTTT0-TU111-10121-10:41

I

1 n

RC, IWI III
N^*NII.I

NdC n tie ( I ►►
Nllv n NL e I 3I►If0 ^ a N10f 11
K^ n ►tI lilt
CALI CLNGI
401 11•NUV
GU	 U 1	 ,..1.1u2...39111. 1219111. 1419ISIv132.161.1b21912
GO TO 2^

4
w

UO yb 1210r
N)1 1 n ,1.
40
UO 99

0
 I n

L
i.1

NJ11) n
CALL T^faflJ.=T01111
TJ1.1=TU(ll

n
TU141 n TTJ- TO111-T0121-T 0111
I1=^

.13	 1 GO 10p 312j 0

Ll clll lll.^. ` , ANI.I t C1 1 • E
B

.
	
I t 	Q 13

ff F 11J 111.! .,, I .^N0.1	 1 1.	 1	 0^	 1
1^(11Cfi1.LU.^I,G NU.(CI If .E .Y`IGO	 0 16
``fl((l I11.^0.CIGO TO 15
1FIlC1(I.EN.61GO .0 16^

ìs
3I11 n TT3•K4(9)

10121.110 nK4(IJI
_=2

0 TO e1
T11131=TTO n 1K4111)
(1,1=3
T 00 TOJ10-iUllt - T/1121-10171

IQ 100, T c 83 	
ANJ.•	 "P 4n/NJ 

M
21

A
u•

^r
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i

CO.)•.

111

120

121

l3^

131

1 40

141

15J

151

152

16G

r^

a.

V

3 to 4
► 7141.1 lU-toll,-TG1211•I1.-K41]11
11.4

1u n tu es
N01 1 1•,,.
►^J1]1.
Gill T^^^d1^.^T111111
TJIJI•IUI'!
t7ltl.11r3 -rul: ► - ► pl]1 ► •Rr(4 ►

1 • iU djj
J141•ItTU^iulll-IuI]11•I1.-K41^ ► 1

(^ 4

l.J = ^u e 3
NJI ► 1=..
N I41
"t Ll 44010.•101111
1J141= T I llTUI^1 n IT^I,-TCI1I-T01411 • K4 II
i=

Gu n r0
r,,(•1 n lTO-rcll ► -rul^ll•I1.-K^1^l,
^1=!

u io ,s
NJIlI•^.
^w 111 •

1J1 ► 1 n I f^-T0121- TpIJI,•K4(11

II=^

fU14Ts1^10-10121-101)11.11.-K41111

^S 
4

40(lj
n d]

B ALL IF F ;4l (^ . T11f11 )
, 1 21+ITtU-T1,j111•K
► =r
1=9 

d i To(u di TO-1U111,•r4161I1)^]
C =	

33
T0141•IfTD-rp(111•I1.-K4151-K4c111

1 1 1
-4

vQ rU a]
NJIZI n y•
CALL TifS416.,1U1211
T0111 n ITTJ•TU(1),•K41?1
1=1
Z=11
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t^

A

rho	

- - -	 -	

- 714.

of pooR QuM,-, r .,

.*1	 Y317I=flTJ- TEO(l)1•It14I61

X 1 ' 3t
oo d^

161	 Ulrl•l TU-101211•(1.-Kr171-K1 ► (f.11
=r
a

Ii0	 (IP(.Ej..)LALL AUTVRA
RE TURN
ENU
UNCIION LNGPEVIIRL,NC• NBC ,NLRCI

a L A 4 NL t ^1dL NLl
I F IIKC.C ().1^GO TO 1

t	 Nr,WEV=i.
^iL TURN

1	 IFINC.G1.411C1(00 TO 2
E 1 -1EV • NLR1;
RE TUp'1
END
;U 11ROUTI NZ ENGFL

C

	

C	 INPUT RLOVIRV) IF^ + OH OIRGOMI
	C 	 NRF1 - FIRST RUNWAY VO;IFION TO STAGE ENGINE FAILURE

	

C	 111111- A-4-(AV A'^,Oi:IATEO WITH R. F1
9RF2 - ^,CCUr.D WU 14WAY P SIT[ UN TO STAGt ENGINE f AILUWEIII(I1- AWkAV A ;r'j0LIATt^ WITH RkFZ

	

`	 H1	 - f kST ALT. TTO SfAGE LNG i4 - FAILURE IN I,LIDE SLOPE
C [111 11 	 AtPAY Aj,OG1ATED WI IN N!

	

C	 HZ	 - S:1. UNO ALT. TO ,TAf, E ENS[NE FAILURE IN GLIDE SLOPE
IN21I1- A{PAY b5SOL j AILO WITH H

	GG
	

M-11	 - F I R ST ALI TU STAGE ENG I NE FAILURE IN FLARE

	

C	 IHR1 ( l1 44kAY AibbclATEO WITH 11H1

	

C	 HR'- SdCUhU ALT. 10 TA(, EN: ; INE FAILURE IN FLARE

	

C	 It1 lIlI 4.HAY AS;OCIAt Ell WITH 4R2
	C 	 IKl	 - F IRST TIME AVIER IMVACT IJ STAGE ENGINL FAILURE

	

C	 (IRIIII AKkAV A.iS f ICIATL I) WITH T':1
1R1	 - SL(;ONI) TIML AFT RMPA^ T TO STAGE ENGINE FAILURE
11.+11[1 41,+AV ASSOLIAT U W1T11	 r

	

i	
Z

	

4	
IAP	 - P tUULLM PHASE. NOICATOW

C
M^C1F 

INPUT FVOM SOF IOIRCOMI
C 
C

COMMON/OIICOM/OM1(414),MG(.lf DML(1:9J ► IAP,0M3(351,
• C151.,► kF 1.IT1151 . IC FZ•ITZ ( 51 N:.•IM1(5^•NZ•IH21 ),
• HR1	 1 MK1 r) ►1HZItil TR1 I^R)ISI,TPI,ITH2t51,Orr11091,MR,
• OM 51 1b) 1(4,b Mb( ^i71,D17(iChtll

c
	C 	 INPUT FGOV AUTS

	

C
C	 I(R, TH

	

C	 OUTPUT GI NE PAT Er)
	C 	 ICt!) - IVITIALIZATION OF FAILVE INDICATOR OF ENGINE I

	

C	 COMMON/AIITSC/TQ TC TJx
TUA TDD,TJlsl ilI A 1 pfl,IRC IC	 r6

	

r A,
((

56	 o

]NL^A., AL N,l^ NL Ft„NLA, I1UO, ^1D^ ^ N^OA, ^i UD^HT p^
"rc,

ENGINE FAILURE LOGIC
fUNCt AN f.NGINE FAILS-MUST REMAIN FAILED[

I F II AV - ^I1yrZLt ,y 4(1	 IF(HGC7F94 .1 4 1160 TO 11

A-95
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t a

JHIUNAL PAG2 t5
7F POOR QUALIV

r

^2 4CIIT+IN^^^1
11 IF (+1GClF.,I .H?IRE TURN

13 1vl^le lm: 111
-VE IUp+N

2U IFIHw.	 T.Mw1)6C	 TO	 21
Yf 4	 =;,^

141,21 IF	 6T. 4-c1of	 TUwN
IF

UU	 C3	 a	 .r
23 IC(II	 Ni^111

P	 1UwN 4
3 I(IAP-41C..4.	 5
^C jF1Tw.liT.TK;IL^	 10	 wl

0	 4.	 =1.4
1 =IT-4	 III

41 P.LT.T-cl4ETURNJWi
1 I

43 IC ( II=1Tw1I1
Ri TURN

50 I	 IMR.LT.XkF11GO	 TO	 51

sz
7 0	 2	 =1	 ^
IGI	 )=	 r 1 11 1

51 1FIKw.LT.AkFZIRETURN
Uu 731 z 4

53 ICIII=IT2111
RE TUPN
END
;UEIROUTINI	 CENGL

COMMON	 t4GINE	 LO(jTI,

C INPUT 	 FROP uIwCUM
C ILR.	 IAP
C

CJMMON/OIICJM/CMII;G.81.IAP.UM2133),ILP.OM3(22b)F3Nti(206e1
C
C NPUT	 FFOP RUTS
CG TC.	 I i t..	 41, 9 	NtfC,	 K(,	 141 11C.	 NL,(:

CJIPJT	 4cNCRA1LO	 FOR	 TS
NJ:

C
CuMMO ►4/AUT,C/TP.TC	 Tnx

') A rr f n	 (RII	 twC	 •Hr1T I F T1(5I ' 	 w4	 ICA tt ?
ZKA P KH	 KtA.KC13	 KT^ t1A	 NIP	 N	 .NC^15+	 NOA.Ndtl	 NSC#
13NL « A.^IL^+^f.NLN	 OA,WTOO.NTO^.NJAgA0UpAO	 .N

C
Rc"AL	 N.N(..N()f_.NLwC.NTOCtNOG
I`IIL a .Lo.1)GO	 TQQ 	1l!
IF(IA P -5)11	 11Zr1J

11 CALL	 TfFSd1^C,N1
IFIN.GT.,.!6G	 TU	 2^,

NE.1)G0	 TU 
O
21

II
IItF(I L C

20 '+FINC.ET.40
	 )G0	 11

P:TUkN
21 NJCz1.

Q	 TURN	 +
12 1`(KT.NL.1)(,O	 TO	 11

GO	 TO	 G 1
13

=NTpLT
. 5)GO	 TO	 12

AJC
O Rc TURN
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t!^
	 a

URIGiVAL
OF POORPOOR QUALITY

^	 IlIN^^G^E/IOGIPOrQO2Z1
NON' NC
^L URN
40
UOROUTINC CTENGL

C
C	 COMMON TWU LNGINc LOGIC

C	 iN
P
 U/ FPO AU1 S

I((,,	 1RH, ^N ► N U0 NLLR u ► N7 0,	 UB KEB, NOC ► TOX,
A, NA, r(uA, Nl ^^• NrU1, IUA, ^(E^,

UU	
OUTPUT bf NE R AT t n FOR AUTS

TDA q TUd ►
I kC, NC, HOC, NLkC, NTOC ► TC, KT, NOU

11
COMMON/AUTSC/T4,TC TOx

ZKA A ^f(f O K,A, L KT A ^II R N^1tl ,N ^NU^SC B &BA,4BB t NBC,
3NL$A,^JIRN,N! H^ ,NBA,400,N0 kTuk ,ArOB,Nr0G

C
REAL KA KB /NANbffNC,NBA,NBO,NO;,,NOA,NDB ► NOC,NLAA,

1' r ` 4,1 NL&r, VolNA NIOU NT R CC
IF((ICA. - --.QI.AND. ( ICB.EO . G)IGO TO 31#
I F (TI:A. t1.,, I GO TO 20
IF(If.B.C1.1)GO TO 10

JA:! • UXIlCjIkA
N.;=NA
N``dCj11BA
N10 NTOA
T"= DA
KI=KEA
CALL CtNGL
NJA=NUC
TO03KOOTOX

5	 IRC=IRU
Ni z. !NO
N^CaNBtl
NL RC= P ,L Rd
NrOC=N[08
T'= UB
K =KEB
CALL GcHGL
NOOSWIr
2ZTUkN

„ALL 4 FS9!J.,TOB1
T1JA=T0X-TON
I 4 P IRA
NC=NA
NBG=NUA
NL?CztiLRA
NIUC=NTOA
TC=TUA
K T LL=KCA

NJ .4U^NGL
RC TUF4

20	 NOA=„
CALL fFFS9(0. ► TOA)
TUN=TUX-TUA

O GO TO

C) qB8%:
Rc TURI(
END

w

I
1
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AERODYNAMIC WEIGHTING FACTORS

In the TOLA computer program, the aerodynamic effects are treated as con-

centrated loads in the form of total aerodynamic forces and moments acting at

a reference point on the airframe. These quantities are calculated in the

aerodynamics subprogram (SACS) and are defined as follows:

a - axial force (body axis)

y - aide force (body axis)

of - normal force (body axis)

- moment about body X axis

m - moment about body Y axis

n - moment about body Z axis

To obtain realistic flexible body response to these aerodynamic loads, weight-

ing effects or participation factors, PF(I), for the response of eachi normal

mode are required.

An approach to determine the weighting effect for the Z translational

degree of freedom is given below. A similar method can be used to determine

the remaining participation factors.

In TOLA, the generalized aerodynamic force is calculated as the product

of the total lift, the vertical modal deflection at the reference point, and

a participation factor

QAZ - of mZR PF

If the actual generalized force due to aerodynamics is obtained by integrating

the product of the pressure distribution and modal deflection over the lifting

area, the expression for this quantity would be given as

QA` = 4 m Z ( x , y) P(x,y) dA

Equating the two force expressions, an equaticn for the participation factor

can be outained.

11 a  ( x , y ) P(x,y)dA	
i

11f 1^Z

R
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^.	 . uV

UR M EN$IONL 1ITLE 151Tturca0d1AN0Ii128),T86F(4 ,IC1.
s AVLL I4 61
s JMMI^.^(,^;.CMMOSl51,OEPVAR(51 lINE11I,NCVA(5)
DATA C4MO;/4MPLOT,bMTITLEI.6MIITLE2r6NINOVAR,6HOEPVAR/
DATA NPUT/SLINPUT/
MEADINPUT 1151NPTS

105 FORM T(161
READ131 NML
NMsC
NCLa
NMLsNML-i
DO	 G '1 n 1 NML
.O f	 111 N#rN0 611TITLEIII•Is1,NI)

106 FCpMAT(2Iob,JA
IF 1 040.GT.11 GO TO 7
N sNM•1
N LsNOL*l
NOIL(NOL)sN1

to 	 FCWMAT113A1('.)
ENCCOf(134,10C,TOUF(NS)I(TITLE(I),I•L.NI)
NMsNM•N
GO TO 1G

7	 00 a J=1.NO
NS=Na*1
NOL=NOL*1
NOILINOL)=NI
IFIJ.Lc.91GO TO 111
LNCOJL(:J. 14. T8UF(NS))(J•TITLE(I),Is1fNI)

GO TO :12
111 LNCOJE(13jr1.J tt TBUF (NS 11fJ, TITLE (I)•Is1•NI)
11	 FOR M.1 T1

N
131•.•,i1.Ae11

11	 N.IsAM.
a	 CONTINJE
1J	 G01ITINUE

kEAO(3) IX
uu ' i Is1,N ►+
OMM(.,I)sl.cbu

15	 OMM(2911=-1.Lb.
K=

J+	 OO L JS 14=1.NOL
NIL74OLLIN)
A L A 0 ( 3 1 (9UFII#NOII,L s I NIL)
IF(^JF JI 5., 35

35 NOI=NOt•NIL
ittAO(3) E-IJPNT
I.kITLl41 IdUF(I),Isi•ydl
UO 30 I;I NW
UMM(1,I s	I8JF(I))

3b	 OMM(:,I)=AMAX1(dMM12,I1.BJFII)1
KsK+:
IF(K.GT.NPTS) GU TO 5J
VO TO J.

5J	 UO 54 L=1.15
jp 1	 TITLE(I ► =14M

NIV2.
NGVa
KT 1= .
KT2=6
GALL PLOTS (UUM,OUM,1.1
CALL PLOT(,., 1.,-31

bJ kcADINPUT Jr.)CMMD,LINE
9:J FORM4T(1L11.11
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W.

^39 JO 
I^QF^a 

lry 
1 9 r 59

FICCMM j jiQ.CMMOS(K)) GO TO IEOr62r63,6So661,K
O1	 ONTINJt

PR^NT	 r CMyp
3.1d FU MAT W ^MPrt PER COMMANO-•,Alt)

STOP
b1	 LNCOOE(4Jii2.,TITLEl1 ► )(LINE(I),I.1,41

KTIBKTJ(Tfli11)94.1
GO TO bw

bl cN000EE IV t 1^' TITIEI'iII/L[NEIII^I^i,^l

(
K(,pTI : KTd(`iLE 51,b.)

bS CI OLL FiNO1TUUF NM LINE{11,NIV1
IF(NIV.11L.,) Gb T6 ?w
PHIN1 31-LINEII)

314- SORMM Af( • IMPROPER INUEPENOENT VARIABLE-91A10)

77 AVALllrll = BMM(1,NIV1
AVAL(2111=OMM(C,NIV)
60 TO o6

bb hOV • '
LID 69 Nat 5
IF(LINc1NJ EQ.1M I GO TO 61
CALL FIND(ihUF,11k LINE(N).NOVA(N))
IF(NUV-(NI.N_..) LU TO bE
P;? 114 	 3[ . LI'JE(N)

32j FOR'IATI • ^MPd0PER ULPENOEVT VARIABLE 09A101
STOP

of NOV2N-1
GO TO o.'

60	 NOX:i+OVA(N)
AVALII,N.11sdMM11rNOXI
AVAL(Z N.1)-BMM(2rNUX)
CALL	 tALE(AVAL(I,I4*1).6.•2.1)

69 CONTINUE
NOV n 5
GO iJ 6.

6J	 IF(NIV.NE.J) GO TO 61
PkINT 33J

334 FO •tMAT( • NO INDEPENDENT VARIABLE•)
STOP

61	 IF(NUV.NE.J) GO TO e2
PRINT 344-

341 FORMATI • NO DEPENDENT VARIABLES•)
STOP

62	 I F (KII.NE..) CALL LABF.Lll.r6.5,1L.,6.59TITLE(I)tK[1,
• 3r2 j.,..9^1

IF'(Kf2.NE..) CALL LAOEL ( 1..6.1.1G..t.I,TITLE151.KT2r
• .2 2ru.	 LI
ca LL PL6ii^ov•.6•.s,... -31
AXLEN=I..-N0V•.6
GALL SL;ALL(AVAL(1 11.AXLE-Nr2 it
GALL AXLSI^.,J.,IbUFINIVI,-1S,AXLEN,J.,AVAL ( 3,0 ,AVAL1iv,111
UU 69 J • I NUV
JU=N.)VAIJf
kl WINU V
II I	.1

d3	 KiAUlrl (JUFIi1,I n 1,NN)
11 ILUF, rI 11,6-

tl^	 VARINO=INUF(N IV) -AVAL(5,1))/AV AL (4 1)
VARUcP=(JUF(JD)-AVALI3,J.111/AVALILt!J•1)
!F(IP.t0.3) CALL S1'MI1UL(VARINO VA •tu P .1rJ,G.r-1)
IF(IP.NL .31 GALL PLOT ( VARINO,VlkOEP,2^
IP=2
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J^111	
b

CCAI` SrMHJII-IJ-11•.6•.^.1.^.1v.J,90.,-1i
09 CONiINUL

QAIL PLUT (AXLEN•1.,0..-3)
tr0 TO b 

U All PLOT t ..C.999y1

4oTu
FUNCTIJN KTHIIST-W,ISTI
Uo M 4SIUN'1STRG111

ZZ	 s•
KTHSiST•1•1

Nw •IKTU^^1/:]
NRTS • u • MOUIK b 1
ITST a ISHIFT IIST&(.INw01 ^NBITS I.ANC. T/H
If tITSt.NL.S5H1 RLTUKN

9w CONTINUE
KTU&.
KL Tu-0
Lolo
aU84JUTINE FJNOITbUF,NN,COMP,NI
DIME ►.SION THJFIlI
U 1 Ns19NM
IFI r3UFINI.EO.COMP1 Rf'.TURN

14 CONTINUE
Na
WEfURN
ENO

i

I
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