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\ i . 0 INTRODUCTION

B-K Dynamics ’ activities during the third quarter (15 April 1975 -

15 July 1975) continued to focus on preparation of hardware for the

interim STINGER simulation and conversion of the STINGER simula-

tion to the AS C’s hybrid computer system. This report describes the

STINGER conversion activities and present s program flow charts and

coding generated in this task.
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2 . 0 STIN GER CONVERSION TO ASC EQUIPMENT

Converting the STINGER real-time simulation from the in ter im

system to the ASC equipment has required replacing IBM-7094 soft-

ware functions with equivalent CDC-6600 functions , and IBM-DOS

interface operations with equivalent DADIOS ADC , DAC and discrete

w ord handling capabilities . In Figure 2 . 1 the new ASC equipment

utilized in phase 1 conversion is shown in relation to the overall

STINGER simulation. The items which represent new ASC equip-

ment are enclosed in dotted lines.

The documentation given herein , of the STINGER simulation ,

reflects the rationale and realization of an attempt to duplicate

interim STINGER functions on ASC equipment. This conversion

took place within the constraints of available documentation , insta-

lation of new hardware , availability of new hardware, and an attempt

to minimize the effect of phase I conversion on other modules of the

simulation. The phase 1 STINGER conversion presented in the

following sections represents a one-on-one conversion of software

and hardware.
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___________________________________________________________________ - ‘1

2. 1 SOFTWARE CONVERSION OF REA L-TIME CODE

Previously, the portion of the interim STINGER simulation im-

plernented on the IBM/ 70 94  consisted of approximately 2000 lines

of code in FORTRAN and 500 lines of code in MAP (IBM-7094

assembly language). Converting this software to the CDC-6600
*required minor changes to the FORTRA N program and completely

new code writ ten in FORTRAN hybrid to replace the IBM-7094

assembly code.

This new code performs the identical functions of the interim
simulation. These functions include pre-real-time data processing,

real-time computations and post-real-time data analysis. A

summary of the functions performed by each of these three major

program segments is summarized in Appendix G.

In Figure 2 .2 , a flow chart of the real-time portion of the phase 1

STINGER program is presented. An explanation of the symbols used
in Figure 2 .2 are given in Table 2. 1. Furthermore, a limited ciescript ion

of the computational equations are given in Appendix A. These equations
represent a one-on-one cross reference between program symbols and
mathematical notation.

The real-time software presented here has been tested in real-time
using simplified test functions . The simplified test functions used are
presented as part of a FORTRAN hybrid real-time subroutine in Appendix

H. These simplified test functions have been used in the absence of
real test data from the existing simulation.

*The modifications to the FORTRA N program were performed by
MICOM personnel.
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IG I 1TD

LEVEL -7 Ini t ia l ize  flags
IDA3 -1 ‘) and counters
I T 1 = l
ICR2 = 29
IND = 0
IN I )E X = 0
KCK = — l
MAX = 50
IWRITE 1
NP A TI -I = 1

CHECK PATCH-
ING STATUS

REQUEST
HYBRID

RESERVATION

IERR 
# 0 STOP

= 0

OUT = 2’:~~16—1 (Jam out all
U t s fo r chec k

PAUSE 1

(Set all control
lOUT = 0 ~lines low prior

~.to real time entry

A

FIGURE 2 . 2 FLOW CHART OF STINGER REA L TIME CODE F
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A

PAUSE 2
( Pause for stat ic  checkLOW ENS ok si gnal then give DDS

LINE a GO signal
U

HIGH

I LA UNCH ( I ) =  (Transfer  ini t ia l

L 1c0n ~
itb ons

11~roLr) D 
~~

T 1 6
1 

{si~ na1 ics

EP~ INT REA L1 ( Enter real t ime withTI~ l E STATU. PAUSE ~ GO from DDS

REA LT

~~~~~~
TURND

-9

NPATH READ

= 1

X
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N (
W a it  for ramp up
sig nul

LOW
SI~NSl
IdNI~

6
I II ( 11

[N I A ~~1I = 2 
•

DX = A D I N ( 1)
A I ) I N ( 2 )

= i \ t) I N (3 )  1tC ~ic1 ~tnd
IYI’ A I )~N ( 4 )  scale AI )C s

NDOT = A I ) I N ( 5 )
VI) OT = A I ) I N ( G )
Z 1)OT A1 ) !N ( 7)

X X X  A 1) I N ( 8 )
YVY A I ) I N ( 9 )
ZZZ = A I ) I N ( 1 0 )

• ________ -• • 
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P
DXG = DX~~ SCALEP Store DX . DY , DZ
DYG = DY ~ SCA LE? times SCALE?
DZG = DZ SCALE? and XDOT , YDOT ,
XDO = XDOT ZDOT for diagnostic
YDO = YDOT purposes
ZDO = ZDOT

rrupt 

~~~~~~~

j

~E~~~~~~~~~~~~~~~~ PRIME

Go to

matches a range
table entry

2 .7 •
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PPX (INDEX+ 1) DX Store ADCS for
PPY (INDEX+ 1)=DY each range table
PPZ (INDEX+ 1)=DZ entry reached
TIME(INDEX+ 1) 111

VMX(INDEX+ 1)~ XDOT
VMY(INDEX+ 1) Y DOT
VMZ(INDEX+1) ZDOT

WMAN= 7

IDA3~ 1

1TREM~~DT* Compute real time
SCALET and variable scale

factor

FA LSE
TREA L~. G CKMISS

TRUE If t)t ’
go to
ckxn i ss

CKTIME

2 , 8
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C~
CNMISSD

____________  ___________-

SKE = GGG -+- 1 çBegin check for
= i ~miss condition

MISS = XDOT DX
MISS = MISS + DY ‘~‘Y 1)O’I1
MISS Mll~S + DZ ‘~ZDO~~

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

MISSED( 1) DN (Store values that
MISSED(2) DY ~caused the miss
MISSED(3) DZ
MISSED(4) XDOT
MISSED(5) Y DOT
MISSED(6) ZDOT
MISSED(7) MISS

~~~ ET SENSE LINE 7 ~~~~ (System hold except

[ HIGH 
~~~~~~~~~ 

~ramp down

STATUS = STA T(J) Check real-time
CALL SIMSTOP status and return

to batch processing

(~~OLDD

2 , 9 .
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CKTIME

LEVEL READ

~0

4 0DT-TS(1) READ

Check da ta to
avoid false start

______ ______ on noise

[L~~V E L = O  
I

~~~~~~A D 9

2. 10
k

LL - -~~~ ~~~~~~ - ~~~~~
- 

- 

— ~~~~-•~~ -~~~-•~•‘ •- •-• • - -- -•-- A



-- -•--~~~~~~~~ - I
LOA D

DT-TS(31-ICR2)

70

INC

IT 1 = IT 1+1

IT 1—NT If IT 1-NT = 0
table has been
exceeded

*0

ICR2:1 Check to be
sure ICR2) 1

1 

• 

EEVEL = 7~

( REA D

2.11 .
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ii

I TNT Begin interpolation
_ _ _ _ _ _ _ _  

of XCOMP , YCOMP ,
ZCOMP,YCandZC

1T2
IT1 + 1

0 

~~
( CALC )

_ _ _ _ _ _ _ _  

~~~D = I N D + 1  
I

CCALCD A 
_ _ _

_ _ _

MAX- IND 
0 

~~~~ 
CA LC

____________________ ~ 
Store an ADC

L MAN (4 ’~IND-3)=DT f ~ if range table 
( entry is reacheda~IDIV=TS(IT2)-PS(IT 1)

RATIO=(DT-TS (IT 1))/DIV
XCOMP=XDTGMS (IT 1)+RATIO ~ (XDTGMS(IT2)-XDTGMS(IT1))
XC=XDM (IT 1)÷RATIO *(XDM ( 1T2)-XDM(ITI))
YCOMP=YDTGMS (IT1)+RA TIO*(YDTGMS(IT2)~ yDTGMS(IT1))
YC =YDM(IT 1)+RATIO *(YDM( 1T2)-YDM(IT 1))
ZCOMP= ZDTGMS(IT 1)÷RATIO*(ZDTG MS(1T2)- ZDTGMS(IT 1))
ZC=ZDM(IT1)+RATIO*(ZDM(IT2)-~~DM(IT 1))

I

2:2
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G

KCK CAT

40

SKK= 1÷GGG~ TREAL/ G

CAT

IDA 3 ~ 0 HERE

< 0 If  first pass has
~AA =0 . 003894~:~ZALT+1116. 89 been made in 3-

- 2 2 2 loop do not com-
pute RLB , LOSE ,
SPO

< 0
VTI-338 HERE

Check for helicopter ,
if inertial velocity is

ARG = . 00003 ‘
~ ZALT below 338 don ’t re-

PHO = . 00237692 eARG compute
QM = VTI/AAA
N P X = 2
N X = 8

INTERP(QM , QMM , CLAA , NX , NPX . CLA , NERR )
INTERP( TREA L, TMA , XE , NT , NPX , XTA , NERR)
INTERP (TREA L, TMA , YE , NT , NPX , YTA , NERR)

2. 13
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INTERP (TREA L, T1VLA, ZE , NT , NPX , ZTA , NERR )

__________________ y___________________
Al = XTA 2 

+ YTA 2 
+ ZTA 2 Begin calcu-

lation of COSE,
RLB and Al

Al = 0. 01745329 ‘~ 4. 637084242 * A1/ (~~HO * VTI2 ‘
~~ 

CLA) I
SA=SIN (A1)
CA =COS(A 1)
NXX=XXX ’:’2 0475 , 0/ SKK
YYY =YY Y ~’20475 . 0/SKK
ZZZ=ZZZ~ 20475 . 0/Sic K

RRR=XXX 2+YYY 2+ZZZ 2

RFEET =RRR
RRR=VT I *~ (RRR
F 1=S2*)XX-YYY *SPL+S3~ ZZZ
F2=XXX *S4+YYY~:c CPL+ZZZ* S5
F3=CTL* ZZZ-STL*XXX

SR~4XC2÷YC 2

Si =CA+(SA / SR)*ZC
Gl=S 1’~XC
G2 = 51 * Y C
G3=ZC*CA~ SA*SR
Eli 1=(Fl*G 1+F2*G2+F3*F3)/RRR

C OSE= 1-Eli 12

RLB=~(COSE
RLB=RLB *RLBK/ SCA LET
COSE=E 111/ 1. 02375

L ~~~~~~~~~ -- --. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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I (Begin computation
of i r i s rat io no. 7

N N = 1 7
NP X= 2
CALL INTERP (E l 1l , FCOS, I-IR7EF , NX , NPX , HR7E , NERR )
!-IC7FT= 1209 . 675~ HR7E EXP (_ 2 . 34 1*ALOG(RFEET/22965 . 831))
P 1IRSS=(2 , 0 ~~~~~~~~~~~~~ 04884004884 1RLB))
P2IR SS=230. 34375 -RLB/ RFEET

AT7 = ((P2IRSS~ ’:’2 )~ SIN (P lIR SS)) / (2 . 0*(COS(P 1IRSS/2 . 0))~c* 2)
PJTt J I=0. l’~EXP( 1. 003258 *ALOG(AT7 ))
F 17=HC7FT/PJ TU 1
NN = 9
NPX =2
CALL INTERP( F17 , FI7T , FCI77 , NX , NPX , FCI7 , NERR)
RN=FC I 7

Note : for MICOM hybrid applications RN is a
random number . See Appendix C for
appropriate code.

—

RCl=~4F12+F2 2 Begin compu-
R CI = F 2 / R CI  tation of scaled
RCB=ARCCOS(RC 1) plume rotation
RCX=-RC 1 angle
RCY=-SIN (RCB)

~ 0

( RCY = -RCY

• 

-



~~~~~~1

P
F’l l= (F2 -G3— F 3 ’~G2)/VT I
F22 =(G 1 :- }•‘3_ G3~ Fj ) /VT J
F33 =(G2~ F 1—G 1~’F2 )/V TI

F CR =~~~~~
2+F22 2

+ F11
2

G 11=Fl l*RCN
G 2 2 = F 2 2 :~RCY
C 111=(Gll- i -G22)/FCR
Tl11=ARCOS(C 111)

< 0
F33

V
F 1 Ti l l - i.  570796326 > 0

I TRP=l . 570796326 — Tll 1 I

-•--.—-- —-——~~~~~~~~
- ~ _ [~~~~~~~. o796326+Tll1

~~~~~~~~~~~~~~~~~~~~~ T11l-4. 71238898

SPO=TRP/SCALET

CHERE D

L
2.16
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~ — - -  -• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -—

HERE

=0
WMA N BYPASS

MAX-IND
~~0

> 0

\LAN (4~ IND -2)  = XCOMP Store DACS for
MAN (4~ IND-l )  = YCOMP each range table
MAN (IN I ))  = ZCOMP • entry reached

____________*____________

[INDEX = INDEX +1

• except ramp
down

~ rpE~I~ Return to batch

2. 17
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CBYPASSD

LA 15 N C H( 1) = XC 0 M P
LAUNC I T (2 ) =Y COMP
LAUN CH(3)=ZCOMP ~Output DAC s
LA TJNC H (4 )=RLB
LAUNCH (5)=CO SE
LA UN CH( 6)=SPO
LAU NCH (7) =RI
LA UNCH ( 8)= GAM
LA UNCH (9)=EDO T
LAUXCF-[( 10)=THETA L
LAUNCH (l i )=RN

~~~~lIDLE D
- 

REA D

2, 18
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TARLE 2 .1

DESCRIPTION OF PROGRA M SY~.1HOLS

VA RIA BLE 
1 

PROGRAM DESCRIPTION
5Y \IBOL * _____________________________________

SPO Scaled plume rotation ang le

T RP TRP Plume rotation angle (HA D.)

THETA L Initial elevation angle of target
(DEG . )

t TREA L Real time (SEC. )

g Gravitational constant

XE XE Target aerodynamic accelera-
tion table in earth fixed coor-
dinatesYE

ZE ZE

Al Target angle of attack (RA D. )

t ’ G Time at approximately 1000
fee t to go

C LA CLA Aerod ynamic lift coefficient
due to angle of attack

“ TI Target inertial velocity

9/ B  RLB A pparent plume length to
breadth ratio

E Subscript which denotes earth
fixed coordinates

2 , 19
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VA RIABLE PROGRA M DESCRIPTION
_ _ _ _ _ _ _ _ _ _  

SYMBOL

GN Subscript which denotes gener-
alized target coordinates

F Subscript which denotes target
fixed coordinates

G Subscript which denotes guid-
ance coordinates

L — Subscript which denotes launch
coordinates

H., H RI , RFEET Initial range (FT .)

EDOT Scaled “t / tt

GAM

p PHO Air density (Slugs/FT . ~

7 . GGG Minima of the overload functionmm

Scalet SCALET Scale Factor = 10. 2375

K SicK Variable scale factor ,

• ‘It , t � t ’K= l + -~-

1+7 , t > t ’

XX Range table for data collection

XXS Scaled range table (XX )

2 , 20 - 
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VARIA BLE PROGRA M DESCRIPTION
_ _ _ _ _ _ _ _ _ _  

SYMBOL __________________________

‘r7 RN For MICOM Hybrid , a uniform
random number , RN e (-1, 1)
For IRSS, iris ratio number 7

Cos ( e )  COSE Cosine of angle between LOS
and center line of target

XML XTL DX

~ML~~ TL DY Scaled xxx , yyy, zzz

Z ML ZTL DZ

t DT Real time

X ML XTL XXX x-Missile minus x- target
position (FT. )

~ML~~TL 
y- Missile minus y- target
position (FT. )

ZML
_ Z

TL ZZZ z-Missile minus z-target
position (FT .)

XML XTL XPOT x-Missile minus x-target
velocity (FT./ SEC.)

~ML~~TL YDOT y-Missile minus y-target
velocity (FT . / SEC.)

- - ZML ZTL ZDOT z-Missile minus z-target
velocity (FT . /SEC. )

2 .21 -
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VARIABLE PROGRA M DESCRIPTION
_ _ _ _ _ _ _ _  

SYMBOL 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

XTL XDTGMS Target manuvers and rnanuver
time

~TL YDTGMS

ZTL ZDTGMS

2 Apparent plume length ( FT. )

B A pparent plume breadth (FT. )

13 Cos ’ (L / ~J L 2  + L 2

h ZALT Altitude above sea level

XCOMP Interpolated value of XDTGMS

YCOMP Interpolated value of YDTGMS

ZCOMP Interpolated value of ZDTGMS

XTE XC Interpolated value of XDM

~TE YC Interpolated value of YDM

ZTE ZC Interpolated value of ZDM

2. 22



VARIABLE PROGRAM DESCRIPTION
_ _ _ _ _ _ _ _ _ _  

SYMBOL __________________________

XDM Target velocity table selected
is stored in XDM , YDM , ZDM -

respectively

YDM

ZDM

TIME

PPX

PPY Storage for missile position ,
velocity and time in the region

_______ 
of pre-specified range table
entries

VMX

VMY

VMZ

NPTS Number of points in range table

MISSED An array of values representing
miss conditions

Till  Plume rotation angl e

Time = 0 on target trajectory

2. 23 
-
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VARIABLE PROGRA M DESCRIPTION
SYMBOL

t x x- Missile minus x-target (in
G launch coordinates)

y- Missile minus y-target (in
launch coordinates)

Z
G 

z-Missile minus z-target (in
launch coordinates)

VT VTI Target inertial velocity

XTA Interpolated from XE at TREAL

YTA Interpolated from YE at TREAL

ZTA Interpolated from ZE at TREA L

CL Longitudinal center line of
target

CLx

CLy Components 01 C L

C Lz

Line of sight vector
Os

2. 24
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VARIABLE PROGRA M DESCRIPTION
SYMBOL ___________________________

L
X

L Components of L
y

L
z

XML 
x-Missile position in launch
coordinates

~ML 
y-Missile position in launch
coordinates

Z ML 
z- Missile position in launch
coordinates

XTL 
x- target position in launch
coordinates

~TL 
y-Target position in launch
coordinates

ZTL 
z-Target position in launch
coordinates

XTE 
x- Position of target in inertial
coordinates

y-Position of target in inertial
coordinates

ZTE 
z-Position of target in inertial
coordinates

2.25
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VARIABLE PROGRA M DESCRIPTION
SYMBOL

XDTGO Initial values of XDTGMS,
YDTGMS, ZDTGMS

YDTGO

ZDTGO

H Commanded irradiance for
c7 plume

f 19. 5 Focal length of proj ection
lens (CM)

ML HR7E Irradiance at 7000 metersr 700° (W/ CM 2)

P1 P1IRSS Vertex angle of plume

P2IRSS Apparent altitude of plume
(IN. )

A t7 AT7 A rea of plume transparency
(IN~~)

J tul , plume PJTU 1 Radiant intensity used as
function of plume trans-
parency area taken from
calibration in IRSS

• T 0. 3 Neutral density transmissionf , plume lactor for plume

L t  • 1
2 .26
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VARIABLE PROGRA M DESCRIPTION
_ _ _ _ _ _ _ _ _ _  

SYMBOL __________________________

DXG Dummy storage location for
current value of DX , DY , DZ ,

DYG XDOT , YDOT AND ZDOT
respectively. These variables
are returned to the main

DZG program for diagnostic
purposes

XDO

YDO 
-

ZDO

LAUNCH Array of DAC variables

_______ ADIN Array of ADC variables

IWRITE Flag for writing comments if
I W R I T E = 1

LEVEL Statu s of maneuver
-7 implies not in real time
0 implies in real time
+7 implies target tra) table
exceeded

W M.AN Flag, = 1 implies collect data ,
=7 implies don ’t collect data

— MAN Array for storing target
rnanuever table

MAX Maximum points collected

2 .27 
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VARIABLES PROGRAM DESCRIPTION
_ _ _ _ _ _ _ _  

SYMBOL ___________________________

Fl , F2 , F3 Intermediate variables in the
computation of COS (e

G1, G2 . G3

RRR Range-to-go

IND Index of XCOMP , YCOMP
and ZCOMP arrays

INDEX Index of range table entries

KCK Flag, = 1 implies t >  t ’ , -i
implies t ~ V

ICR2 Counter , initial value = length
of array TS minus one

NPTS Number of points in range
table

IDA3 Logical variable , -l implies
not yet in 3-loop , = 1 implies
first pass in 3-loop mode

XMISS Array to save ADC S under
miss condition (See MISSED) -

In some cases , program symbols are used for intermediate
storage or may have scale factors other than those implied. For
further information see Appendix A.
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2. 2 REA L TIME I/O CONSIDERATIONS

Phase 1 conversion of the STINGER real time program requires
real t ime analog and discrete communication between the AD/4
analog computer and the CDC/6600 digital computer. This high
speed communications link is provided by the DA DIOS. Specific
requirements include;

• 10-Analog to digital channels

• 11-Digital to analog channels

• 1-Discrete control line (2 bits required)

• 1-Discrete sense line (2 bits required)

In Figure 2 . 3 this arrangement of I/ O is depicted graphically.

The actual assignment of these analog and digital signals is

described in Tables 2 . 2 - 2. 5. These tables provide a cross reference
of trunkline assignment, variable name and scale factors.

Replacement of the IBM/DOS interface with new DADIOS equipment
required scale factor modifications to both the ADC and DAC channels.
This modification was implemented in the digital computer code as a
constant scale factor of 1/ 1.02375 multiplied times each ADC channel
and a constant scale factor of . 102375 multiplied times each DAC
channel. The rationale for this scale factor change is presented in
Figures 2 .4 and 2.5.

In Figure 2. 6 the DADIOS patching required for the STINGER simu-

lation is presented. This figure ndicates that a total of 32 analog
lines are available although fewer lines are actually used. Figure 2.6
similarly depicts a total of 32 discrete line available, where in fact
only four lines are currently utilized.

2 .29
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Preliminary checkout of the DADIOS/CDC-6600/DDS/AD 4 system

can be performed in an open loop test with the STINGER real time

skeleton test program. This program provides a check on the operationa l

statu s of all equipment involved in the phase 1 conversion task . A

description of this program is given in A ppendix D.

2.30
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2 - OUTPUT DISCRETE
C
D
C __ 2 - INPUT DISCRETE A

6 
D

6 1 1- DA C S  /
0 

4

0
l0 - ADCS

FIGURE 2 . 3
PHASE 1 REA L TIME I /O REQUI RE MENTS
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II

The l)OS provided the following scaling

IBM - 7004 
AD /4

where -10~~x~ +10

Now , the CDC-6600 must provide the following scaling

CDC-6600 AD/ 4

D
x .-

~~~~~~ IN = ( 10 2 37~ ) ( .102375) 
o

-
—I  

S _
added scale
factor

Therefore , digital output information should be premultiplied
by . 102375 before being presented to the DACs .

FIGURE 2.4 DAC SCALE FACTOR ADJUSTMENT
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The DOS provided the following scaling

IBM- 7094
A x
D 

_ _ _ _  

1
/ 

- 

DOS~~~
4 I N= 10 375

Now , the CDC-6600 must provide the following scaling

— CDC-6600

A D x
D X A 100
/ ~~~ D ~~~u. — — — — — -
4 I i0 N=(j -öj~

) 
~1. 02375~S 

_ _ _  
41 _
/

added scale factor

Therefore , each ADC should be preinultiplied by ( 1/ 1. 02375)
before being used by the STINGER real time digital program

Figure 6. ADC scale factor adjustments

FIGURE 2 .5 ADC SCALE FACTOR ADJUSTMENT
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TABLE 2. 2

PHASE 1 CONTROL LINE A SSIGNMENT
(CDC OUTPUT DISCRETES)

CDC-6600 CDC-6600 AD/ 4  # 2 PURPOSE/ACTION
VARIABLE BIT TRUNK

LINE

- CTRLO 0 - 3 TR57 TR54 Not in use
CTRL3 -

CTRL4 4 TR53 Is set high after
______ 

ICs have been sent
Q to analog. It is

also the signal that
______ starts the analog

(SYS-OP) for MICOM
hybrid

CTRL5, 5, 6 TR52 , TR51. Not in use
CTRL6

CTRL7 7 TR5O Is set high when the
______ simulation is term-

m ated and the analog
F~Ej  1 should go into system
I I hold . Termination can

occur for “missed
target” or “all data
collected ”

CTRL8-~ 8 - 15 TR37-TR3O Not in use

2. 35 -



TABLE 2.3

PHA SE 1 SENSE LINE ASSIGNMENT
(CDC INPUT DISCRETES)

CDC-6600 CDC-6600 AD/ 4  # 2 PURPOSE/ACTION
VARIABLE BIT TRUNK

LINE

SLO -SL3 0 - 3 TR47-TR44 Not in use

SL4 4 TR43 Not in use

SL5 5 TR42 - 
Set high by the static

______ check OK switch on
0 AD/4 , This but must

be high to send ICs
to analog

SL6 6 TR4 1 Set high by the static
______ check OK switch on
_ _ _ _  

•the AD/4  for MICOM

01 Hybr id , or set high
by the ramp up circuit
for IRSS hybrid when
initial IRSS conditions
are attained

SL~7 SLl5 ‘7 - 15 TR4O and
TR27-TR2O Not in use

2.36

A ~~~~~~~~~~~ - - - - 
— 

.
- - -—



- — - - — — - -

z

~ Z 
~ Cv, U’) CO N

-~~ -~ Z r -‘ 0 U’) U’) t~f) If) U’) I!) If)

I;, — — — — I-I

F’z
0
0 ~~CD
Co—~~~~0L) — Cv) U’) CO N

‘-‘ (ID

z -

Z —. -~~ — — — — Lv, Lfl Lv,
0 Lv, ,-~ U’) ~~~ If) N N N

Z F’ N E-’ N F’ N
~~~ cv~ cv) -. c’, ~~~ . -~ . -~ 

N

(ID ‘-i + ~‘-. • • 
LN 

• N F’ F’ C’-) F’ C’4

~~~~~~~~~~~ 

I~~~~~~~~~ ‘~~~~~~~~~ .~~ 2 •~~ 2 •N 2
F’ Z — — — — I I -~~~- I

L 7 X  j~ X 0
~~~~~ 0 ~~~~~ 0 ~~~~~ 0 ‘-4 ~~~0 ~~~ 0

~~~~~~~~ 
~~~~~~ Z. I  ~~~~~~ ~~~~~~ .N~~~

(ID
_______________________

~~~ 

-.-

-~— , — F’ F’ F’+
V I S I

• c2
~, >  ~~~~~~~~~ ~~~~~~~~ 

.~~ .~~ o ‘N

~~~~~~ s 1

F’ F’0 0
N F’ N

—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- — - • -~~~~

- - -
•~~~ •~~~~~~ • .



— - 

~1

F’z

~ z o — C’)

N N N— — ‘-4

I-’z
O
O ~~

~g z C) 0
—

~~ 0 — —~~r •—~
‘.d~~~d (f)

;~j ~~~~~~~~~~~~

F’ I-’ I-

~ ;+ ;+ ;+
N

Z 4 ~~ N
N 

- - -



- -

‘-- ‘U ~~ 0 .—4 C’) If) CO
U’) U’) U’) U’) LID’ if)

~r 
Z 0 C’.) C’ C’.) C’.) C’.) C’.)

0
C
(0
Co

‘-4 C’.) C’) it) CO N

F’ ________z — —

‘4’

F ’”
~~~~~~~~ 

-
~~~~~~~ ‘-~~~~~~~ ~~~ ~~~ .-..~~~~~

~~~~~~~~ F’ c F’~~~~ NF’ o 
~ 2 F’

F’ ’—’ F ’’-~ F’.-~ N -s- If)

.~~ x .~ x .N  x
o o o o

p-I p-I

0 0 0
0 0

N

0 0 0 cx~iI-’ F’ F’ 0
-~ 0 p4 —N 0



- — - - .—;-- - _ _ _ _ _ _ _ _

N 0 C’) C’)
Lv, N N N
C’) C’) C’.) C’.) C’)

—

0
C)
CO
(-3

-
-

0 C’) C’)

~ < _
J~ Co C) — — —
‘- ‘I

~~~0
(ID

-
~ z

~~~ 

~~~~: ~~~~~~

‘

: 

N

~~~ ~~~~~~~~~ ,~~~
C’

~ F’ N ~~~ C) C) N C- 0C’) ?‘ .-. ‘-4 C’) ~~~C’) 0~ C’.) X N C’) C’) 
—d

— —.~ — — ‘-4

0

*

f -— - - ~~~~~~~~ -—- ~~~~~~~~~~~~~~~~ ~~~~ —-~~~~~~— — 
~~ - — : _~~~~~~~~~~~~~~~~ — - - ~~~~~~ — - -



F- 
- - - —— -

~~

——--

~~~~~~~~~~~~

3.0 ADC Ch ECKOUT PROG RA M FOR AD-4 #2

3, 1 PURPOSE

The program reads 16 ADC channels (220-363) on AD-4 number

2 and compares the values read to either of two references: 1. stored

references entered with the program or 2 . references obtained by a

single scan of the ADC channels. Selection of this option is under

sense switch control . When a value read back is outside a tolerance

specified by the user (default value for tolerance is 1 bit ) the program

will record an error , nc’~-e its rnagitude, and record the actual number

read in a high or low failure buffe r . The program prints out the

accumulated error data every 30 seconds. A sample printout preceeds

the program listing.

3.2 USAGE

A . To load program into memory do the following:

1. Put Binary program deck behind universal loader .
2 . Read y card reader and printer.
3. On the console , push Idle then Reset.
4. Clear register lights.
5. Hold down Clear and Clear Flags for I second.
6. Set Sense Switch 4.
7. Press Reset , Run , and Cards .

B. To execute the program which has been previously loaded
do the following: -

1. Press Idle, Reset.
2. With register display set to B, enter 00160200 .
3. Clear AD-4 Interface.
4. Press Run.

3.1
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C. To select reference mode , set SS2 . This will cause the program
to compare values read to those stored in the buffer beginning at
location 65240. Default values for these references are zero.

D. To halt , set SS6. To continue, turn SS6 off and hit Run .

E. To suppress pr int out , set SS1.

F. To modif y tolerance, load value desired in location 65561 .

G. To modif y print period , load value in RCOUN T (e. g. 20, 000 8
prints out every half hour) at location 65560.

3. 3 HARDWA RE USED

. SDS 9300 computer , printer and card reader

. AD-4/9300 Interface
• AD-4 number 2

3. 2
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Loc. 60100

1LOA D h~A WiTH

~MUX E,DDRESS

DID No
~~~ ADDRESS ./ ~~~ (HALT 1 Loc. 60113

OAD

READ AD-4
STATUS WORD

IS
Yes BIT 14

HIGH

No

BRU-
O MAIN

2

b 

FIGURE 3.2 ADC CHEC K PROG RA M FLOW CHART
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COMPUTE 2 x TOL

STZ PRINT COUNT

ZERO OUT ALL

3UFFERS AND FLAGS

~.‘~~SS1 ~~~ / G O~~~
~~~ No~~~~~~~~~~ J TO ISET PRINT

9

~~~~~
Yes

SET 
Yes HALT

9

No-

GO
TO 

-
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STORE REF BUFFER

STORE SCAN BUFFER
FIRST AND LA ST

ADDRESS IN
SRVA & LSRVA

IS
YesSCAN FLAG

HiGH
5)

No

~ ZERO OUT
1INPUT BUFFER

[DO ADC SCAN

FMOVE SCA N VALUES
ITO SCAN REFERENCE

L BUFFER

_ _  

_ _

ZERO OUT
INPUT BUFFER
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ADC SCAN

LOAD ALLINDIRECT

ADDRESS COUNTERS

XTOL , TIBA . . . etc.

STORE CURRENT
VALUE TO BE CHECK
ED IN CV AND
REFERENCE IN REF

5-_f—
ADD TOL TO
REF AND STORI’
IN TEMRF

STZ IN FLAGS

1 & 2

c
~~~~~~~~~~~~~~~

GO
TO
C 

-

I

3. 9

—5- ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ — - — ~~ — 



- - - - _ _ _

CV Yes SET FLAG 2
OSITIVE 

_ _ _ _

9

No

s GO
L A G 1 =  No TO
FLA G 2 UNEQUA

?

Yes

GO
TO

EQUA L
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EQUAL

GO

Yes SIGNS No TO
POSITIVE D

9

C \
STZ IN FLAG 4

Yes

[SET FLAG I T E M R F
T~~V l  

-

COMPUTE
CV-TEMRF

is
~~‘~ IFF> ~~~~~~~~~~~~~~~~~~~~~~~~ )

TOL

Yes

STORE DIFF
IN CKTOL

~L A G 4  Yes 

-

LFAI

No

GO
TO

HFAIL
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COMPLEMENT
CV & TEMREF

Is
CTEMRE Yes MPO FLAG 4
CTEMCV

9

S
FLA G 4 Yes COMPUTE

SET RF-CV
9

No

COMPUTE
— CV— RF

Go
1FF No To

~‘TOL2 MAIN

Yes

STORE DIFF
IN CXTOL1

S 
- 

GO
FLAG 4 No TO

SET LFAIL
9

Yes

GO
TO

1-IFAIL
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UNEQUA L

~ No IS YesF ’ ” ’ ’ l
‘ COM P LE M E N T ~. FLA G 5) COMPLEMENT

T E M R F  I SE 
- CV

ADD CV ADD TEMRF

ESULT No BRU

>TOL2 MAIN
?

y

Yes

~ STORE SUM
IN CXTOL
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INCREMENT #
ERRORS FOR

CURRENT
CHANNEL

I 
_

CURRENT REPLACE PRE—
OL BIGGER Yes VIOU S TOL WIT H
THA N PREVIOUS 

- - 

CURRENT CXTOL
U?

No -

STORE CV IN
HFAIL BUFFER

I3RU

FBACK -
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INCREMENT #
ERRORS FOR

CURRENT
CHANNEL
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URRENT TOL REPLACE PRE-

BIGGER THA N 
Yes 
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~~~~~~~~~ STORE CV IN
LFAIL BUFFE
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INCREMENT ALL
INDIRECT ADDRESS

POINTERS

1

,#‘ LAST ~~~
CHANNEL Yes BRU

CHECKED BEGIN
9
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~~~ IN 
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-

IS BRU

FLAG ~ 1 
-

iT
SUBTRACK TOL 

IFROM REF
STORE IN

TEMRF

TCHECK 
-~
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PRINT

MPO COUNT

IS BR
COUNT = 

No HLT
RCOU

Yes

PRINT #
ERRORS

PRINT WORST
CASE TOLER-
ANCES

PRINT REF
VALUES

PRINT HIGH
FAILURE S

PRINT LOW
FAILURES

ESTZ IN- l COUNT

R
lILT
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C0I\-IPIJTATION OF IRIS RATIO NO. 7

RLB = ( R I B )  / Scalet

El il  = COS ( €  )

RFEET ~
- R.

HR7E = H~~~7000 (interpolated from table HR7EE) 
2

HC7FT =F ~~~~ ]_ 2 . 341 [ HJR 7000] f 2 
- 

Hc7
f

[22965. 831J L ~ 
j T 

- Tf , plume f , plume

-1 . 5 —1 . 04884004884
P1IRSS p

1= 2tan ( 
R I B  

= 2tan ( R / B )  / Scalet

Note: .04884004884 = . 5/ 10. 2375 and B = 3.0

P2IRSS = p
2 = 22 .5 (10. 2375) ( (~ JB) / 10. 2375) I R (inches)

AT? = 
2 sin 

A
2 cos (P 1 12)

PJTUI = 0. 1 A 1 003258 
= 0. ie” 0032581’

~~t7 = J
t7 tul , plume

H f 2

FI7= T
f , plume -

- 

H 712

- T tul , plumef , plume

A .1 
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COMPUTATION OF SCALED PLUME ROTATION ANGLE

F 1 = L x

F 2 = L y

F 3 = L z

Gi = (cos ( a )  + sin ( a )  ZTE / VX ,E + 
~~TE~ 

XTE

G2 = (cos ( a )  ÷ sin ( a )  ZTE / IXTE + Y~~~) 1TE

G3 = ZTE cos ( a )  - sin ( a )  + 
~ TE

V T I = V T

RC 1= ~~ L2
+ L 2

x y

R C 1 L / ~~~~~~ + L 2 
= cos (~~ )

RCB cos 1 (~3 ) =  P
- 

~~~~~~~~~~ RCX = -cos ( . 0 )  = Cx

RCY = - s i n ( Ø ) = C y

IF (L �. 0) , C = sin (px y

Fll = (Ly (Z TE cos ( a )  -sin (a  + 
~ TE~

• . 
~~ 2 2

~
L ( Y TE cos ( a ) + s i n ( a ) Y TE Z /  ‘%!XTE + Y TE ) ) / v T

A.2
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F22 = (L (cos ( a )  + sin ( a )  ZTE ~“ V X TE + Y TE
) XTE

-L 
~~TE cos ( a )  -sin (a ) 

~~
XTE + 

~ TE~~~ 
/ VT

F33 (L (cos (a ) + sin ( a )  ZTE ‘{~ TE + 
~ TE~ ~ TE

• / 2  • 2
-L (cos ( a )  +sin ( a )  ZTE / V X

TE + ~ TE~ 
XTE

) / VT

— • 2 ‘2
Note: CL iE XTE

( C 0 5 ( a ) + Z TE
S m( a ) /  XTE + Y TE ) / V T

~
3E ~ TE (cos ( a )  + ZTE sin ( a )  I ~~

XTE + ~ VT

d ~~2 .2
+kE (Z TE

c o s ( a )
~~ %X TE + Y TE

s i n ( a ) ) / V T

Therefore: Fli  = (L C - L C )
y Lz z Ly

F22 = (L C - L Cz Lx x Lz

F33 = (L C - L Cx L y  y Lx

FCR~~~~~( L C  - L C  ) 2 ÷ ( L C - L C  ) 2 ÷ ( L C - L C  ) 2
v y Lz z Ly z Lx x Lz x Ly y Lx

G11 = (L C - L C  ) C
y Lz z L y x

G22 = (L C - L C  ) C
z L x  x L z  y

( L C  - L C  ) C  + ( L C - L C  ) C

~~~~ ~~~~~ Lz z Ly x z Lx x Lz y

~J~~c - L C  ) 2 ÷(L C - L C  ) 2 + ( L C - L C  ) 2
y Lz z Ly z Lx x Lz x Ly 

- 
y Lx

= c o s ( 8 )

A .3 -



—--
~~ ——~~~~~ ~~~~~~~~~~~~ ~~C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 5 - ’ - 5 - 5-

~~ - 5- - _______________________________________________

Ti l l  = cos 1 (cos 0 ) = 0

IF 
~ ‘~

-
~
;j ZE - COMP ~ 0 , TRP 

= i r / 2  -o

IF ~~~~~~~ ZE - COMP < 0 and 0 ~ ~ / 2 , TRP = 0+  1/2

IF (L
os

) ’CL
) ZE - COMP K 0 and 0 ) ir/ 2 , TRP = $-3  1/ 2

SF0 = T I Scale FactorrP

A . 4  -
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COMPUTATION OF , C O S ( E  ) AND R/2

SKK K

S 2 = c o s  O L c0
~~~L

SPL = sin 
~ L

S3 = sin O L
COS 

~~L

S 4= c o s  O L
sin 

~~L

CPL = cos

S5 = sin 8L ~~~

CTL cos 8L

V T I = V T

A 1 = X ~~ + Y ~~ + Z ~

Al = (. 01745329) (4. 637084242) ~~~~ I ( VT2CLA
)

S A = s i n ( c r )  
-

CA = cos ( a )

XC = XTE (200) (102 . 375) /K

S A. 5 

- _ -  ~~~~~~~~~~~ - 5 5 -  -~~~~~~ ~~~~~~~~~~
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YC = 

~ TE 
(200 ) (102 . 375) /K

ZC = ZTE 
(200) (102 . 375) /K

XTA = XE

YTA = YE interpolated values

ZTA = ZE

X X X = X G -

YYY YG

Z Z Z = Z
0

RRR = 4 + 4
R R R = V T~~~

X
~~+ 4 + Z ~

Fl = X
G 

CO S 0 L COS 
~ L 

- 

~~G 
sin 

~ L + ZG smn 0 L CO5 
~ L

F2 = X
G 

cos ~ L L + 
~ G ~~~~ 

~ L + Z
G 

sin 0 L S~fl ~ L

F 3 = Z G
cos 8L XG

SIn 0 L

S R =  ~
1XTE + Y TE

A ., 6 -
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Si = cos (a ) ÷ sin ( a )  ZTE / ~
IX

TE + 
~ TE

• -Gi = X
TE 

cos ( a )  + sin ( a )  X
TE

Z
TE “ V 2

~TE +

G 2 = Y TE c o s ( a ) ÷ s i n ( a ) Y TEZTE /~~/4E +4 E

• ( •2  ‘2G3 = ZTE COS ( a - ) - sin ( a )  + 
~ TE

El il  {(x G COS 0 L C05 
~~ L 

- 

~~~~G 
sin 

~ L + Z
G 

S~fl 8 L COS 
~

(X TE cos ( a )  + sin ( a - )  
~ TE ZTE) 

-

- ~~
XTE + Y TE

+ (X
G Cos 8 L ~~~ L + YG cos 

~

‘ L + ZG sin 0 L ~~~ 
~

‘ L~

~~TE cos ( a - )  + sin ( a - )  Y TE ZTE)

~
/XTE + Y TE

+ ( Z G
COS B 

L XG sin 0 L) ( z TE c o s ( a )  - s i n ( a )  
~

XTE + 
~ TE)}

I VT (4 + 4+ Z~~~~= cos ( E )

COSE = 1.0 - E1112

RLB = 1.0 - E1112

RLB = ( ~~l. 0 - E1112) (RLBK) / Scale Factor

COSE = Eli l  / 1. 02375

- 

A .? -
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AA ERO
a IE XTE + i E~~TE + I~E (ZTE _ 9)

— IE XTE + J E YTE + k E ZTE -

SUBSCRIPTS:
E — EARTH FIXED COORDINATES
GN — GENERALIZED TARGET COORDINATES
F — TARGET FiXED COORDINATES
L — LAUNCH COORDINATES- - 

-

TARGET FLIGHT PATHXGN
ZFa1.,

/(VTXA AERO) XVI - . /

AAEROr 
- 

-

~~~

‘~~GN

VTXAAERO 

- 

~

.
I ~~~~~~~~~

~ GN~~ \YGN ~~ ~~~~~~~~~~‘•••
~~~
-.-- --~~~~~

__
-— 

~ _4~~-’~
5-/

CL~~~~~1 s/VT
~~~~~~~~~ 

a.f \)~

~~~~~~~~~~~~~~~~~~~~~~ /
.-‘

/‘ \~~_4~7 — g)sin a1 cos 
~~~ ~<y ~~~~~~~~~~~~~~~~~~~~~~~~ ...\

T sin aT sin -øB l’% 5- 4~~~ 
,.

XF 
- 

/~~~~
‘ - \

/ ‘~~~~~~~~~
-

/ \ AERO ZTE

,
/

/
/
f 

-
‘ 

~~~~~~

2GN \ ‘
~
‘TE 

—

- / Ic E
‘ /
‘ I -.
\~~~~

.. XTE

FIGURE A . I

TARGET FIXED COOR DINATE . SY STEM
A.8

L’1. . ~~~~~~~~~~
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. - _________________________________________________________

TARGET

~~~~.
SI

~ SI

/

- 

MISSILE PATH ,

/

/ 

~~~~~~~~~~~~~~~~~~- 

DATA COLLECTION OCCURS
/ IN THIS REGION

/
/

/
/  

U

— 

- 
--

9
S S

Z L

FIGURE A .2

RANGE-TO-GO

CONTROL OF A / D  DATA COLLECTION

A.9
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1

SIMULATE CONSTANT 
- ESTIMATE WITH

BE AR I NG COU RSE AND _____________ CONVERGING SEARCH ___________

ESTIMATE V AT ROUTINE AND
1000 ft .TO.GO - 

- . - 

CALCU LATE 7MIN

t — O

,,
,/~~~~L_ T~ ET 

7M~N~~~~~~~~~~~~~~~~~~~~~~

’

/ .
~~/1./ MiSSILE AT t t ’ t 

-

/ - 
I ~ MIN

/ 
- 

- TIME s.c
/

XE - -

H -
- E~~~~~

TAND 7MIN Tfl
- - ANALOG COMPUTER TO

CALCULATE K

FIGURE A . 3

SEQUENCE OF VARIABLE SCALE FACTOR CALCULATION

A. lO
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EARTH FIXED COORDINATE SYSTEM (X E, 
~
‘E ZE)

LAUNCH COORDINATE SYSTEM (X L, ~
‘L’ ZL) XL

- 

-

- 
- TARGET AT

i T1MEt O

- 
0 L

MISSILE AT
TI M E t - O  

~~
— x

- 
E

• - 

~ L

FIGURE A. 4

EARTH FIXED AND LAUNCH COORDINATE SY STEMS

A . ll -
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TIME . t. sac

FIGURE A. 5

VARIABLE ANALOG SCALE FACTOR

A . 12 
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APPENDIX B

A D/ 4  TRUNK LINE DISCRETE PATC HI NG

D Y N A M I C S . I N C .  
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~~— ‘~~~~ -.- — —~~~~~~~~ ——5- ____________
~~
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~1

00 10 20 30 40 50 60 70

01 11 21 31 41 51 61 71

02 12 22 32 42 52 62 72

03 13 23 33 43 53 63 73

04 14 24 34 44 54 64 74

05 15 25 35 45 55 65 75

06 16 26 36 46 56 66 76

07 17 27 3? 47 57 67 77

0 I 0 I 0 I 0

-- 

VARIABLE 1 VARIABLE 2

MSB LSB

~~~~~~~~~~~~~~~~~ 1 

40~ 41~ 42~ ~ ~ ~ 
46 1 

~ 
60 1 61( 62j  63j  64 1 65j 66j  67

FOR
VA RIABLE

Output from H 51! 52 1 

~ ~ 
561 

~ 
70 1 711 72 1 

~ ~ 
76 177 1 2

MSB LSB

FIGURE B. 1 AD/4 TRUNK LINE DISCRETES

(FOR AD/4 # 1)

B. l
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00 10 20 30 40 50 60 70

01 11 21 31 41 51 61 71

02 12 
j 

22 32 42 
- 

52 62 72

03 13 23 33 43 53 63 73

04 14 24 34 44 54 64 74

05 15 25 35 45 55 65 75

06 16 26 36 46 56 66 76

07 17 27 37 47 57 67

I 0 I 0-

VARIABLE i

MSB LSB

~~~~~~~~~~~~~~~~~~~~~~~~ 1 
2421 122 ~23 124 f~ 

126 j 2 7 J  40 141 142 I’~I~ 1~1~ 1~I1FOR
VARIABLE

~~~~~~ i~13h 132 133 134 135 t 36 137 f50 15h i 52 153 154 155 156 [57 j F

MSB LSB

FIGURE B. ]. AD/4 TRUNK LINE DISCRETES
(FOR A D I 4 # 2 )

B. 2
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TABLE B. 1
SUMMARY OF POSSIBLE DISC RETE TRUNK LINE CONNEC TI ONS

CDC-6600 INPUT DISCRETES

W50 -- INPUT DISCRETE 1 -- COMMON /* 1D 1S2/IIN
W51 -- INPUT DISCRETE 2 -- COMMON/ *IDI S2/2 , IIN
W52 -- INPUT DISCRETE 3 -- COMMON /*IDIS2/ 3 , IIN
W53 -- INPUT DISCRETE 4 -- COMMON / *IDIS2/4, IIN

POSSIBLE AD/4  CONNECTIONS

V50 -- AD/4  #1 LOGIC TRUNKS 00-07 AND 20-27
V52 -- AD/4  #1 LOGIC TRUNKS 40-47 AND 60-67
V60 -- AD/4 #2 LOGIC TRUNKS 20-27 AND 40-47

CDC-6600 OUTPUT DISCRETES

w
~

0 - -  OUTPUT DI SC RETE 1 -- COMMON /~ ODlS2/lOUT
W6 1 -- OUTPUT DISCRETE 2 -- COMMON / *ODIS2/2 , lOUT
W62 -- OUTPUT DISCRETE 3 -- COMMON /*0DIS2/3, lOUT
W63 -- OUTPUT DISCRETE 4 -- COMMON / *ODIS2/4 , lOUT

POSSIBLE AD/4  CONNECTIONS

v51 -- AD/4  #1 LOGIC TRUNKS 10-17 AND 30-37
V53 -- AD/ 4  #1 LOGIC TRUNKS 50-57 AND 70-77
V61 -- AD/4 #2 LOGIC TRUNKS 30-37 AND 50-5?

P . 3
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TABLE B. 2
SUMMARY OF POSSIBLE ANALOG TRUNK LINE CONNECTIONS

CDC-6600 ADCS

WOO -- ADC GROUP I -- COMMON / *ADC 1JADIN (i6)
WOl -- ADC GROUP 2 -- COMMON / *ADC 1/ 17 , ADIN( 16)
W02 -- ADC GROUP 3 -- COMMON/ ’~ADC 1/33 , ADIN( 16)
W03 -- ADC GROUP 4 -- COMMON /*ADC 1/49 , ADIN (i6)

CDC-6600 DACS

W 10 ~~~
- ~)AC GROUP 1 -- COMMON /*DAC 1/DA OUT(l6)

Wil -- DAC GROUP 2 - -  COMM ON/ *DAC 1/ l7 , DAOUT( 16)
W12 -- DAC GROUP 3 -- COMMON/*DAC 1J33 , DAOUT( 16)
W 13 -- DAC GROUP 4 -- COMMONI*DAC 1149 , DAOUT( 16)

AD/ 4  ANALOG CONNECTIONS (ADCS OR DACS)

V00 -- AD/ 4  #1 FIELD 0 ANA LOG TRUNKS 10-17 AND 30-37
VOl -- AD/4 #1 FIELD 0 ANL LOG TRUNKS 50-57 AND 70-77
V02 -- AD/4  #1 FIELD 1 ANALOG TRUNKS 10-17 AND 30-37
V03 -- AD/4 #1 FIELD 1 ANALOG TRUNKS 50-57 AND 70-77
V04 -- AD/4 #1 FIELD 2 ANA LOG TRUNKS 10—1 7 AND 30-37
V05 -- AD/4 #1 FIELD 2 ANALOG TRUNKS 50-57 AND 70-77
V06 -- AD/4 #1 FIELD 3 ANALOG TRUNKS 10-17 AND 30-37
V07 -- AD/4 #1 FIELD 3 ANALOG TRUNKS 50-57 AND 70-77
U07 -- AD/4 #2 FIELD 1 ANA LOG TRUNKS 50-57 AND 70-77
U06 -- AD/4 #2 FIELD 2 ANALOG TRUNKS 50-57 AND 70-77

B.4
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APPENDIX C

COMPUTER CODE FOR PRODUCING

NOR MALIZED RANDOM NUMBERS

D Y N A M I C S . I N C .
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- -

~ I - ~~(’~~T I N F  N (~P Mt ~L C i~X 1 X L. XU, MU,S IC .MA)

flFSC~~I~~T I ON
T r~IS POUT INE PPO1~UCE~- NOPMtS L I7EI) P~~ -.flfl ’~ NUMPF1~S v -IT ,- T~.
.A P.~NGE ~PFC!F1E~) f4Y PiE USF~~.

INPUT
XL Lc’~’- ER L IMIT OF fIJçIPM~ L C(D~SF

? XLJ U~ PFP L IMIT OF NOF~MA L C IJ~ vF
~~ M E A N  OF NOR MA L CU ~~VF (TYP E REAL )
4 S I G M A  c T 4 N D A ~~r) O F V I A T I O N  OF N(~1~frAL CUPVE

OUTPUT
1 P X T I-’E NOPt~4 Lr?FO kANflOI’~ J?~FCF~

REF: General Purpcse Computer Subroutines
Report No. TR-WS-75-2
USAMC , Redstone Arsenal , Alabama
January 1975

C. 1
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SW- POuT INF Nflq’ IAL C PX ,  X L ,  X U,  MU, SIG’-’A

~ I~ ’F~— -~. I O N  F Z C l ? ~s)  S

PF.~L MU1)A T~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
M~) — 5. 0 * SIGMA

• 5~~fl * cIc ~-A
IF(  XL .LT. Su~ ..A ND. XU .GT. SLS ) GO TO 10
PPJ NT 901. SLc. SUS, XL, XI). MU. SiGMA

QM FOPMA TC *1 L IM T Tc FOP NORMAL OISTI~IPuTION SMOULO ~E 
k~ Tv~-F~ -*F1fl.?

* ANO*F1 0.? * —~~~— PPOG~ .AM T INA TID .*///* XL *FJn .?,cx
2 ~ XU =* F1n .2.cx~ MU ~*F1O.?,5X. SIGMA =~ F 1 O . 2 )
STOP ~~~

IA IF t-~:PT.NE .0) G~ TO 2
T?=~~T 1
F 7 C 1 ) = .~~
FC=F~ (1)
1=0.
FP=S O?PI*EXP c_ .c*T*T
OT?=OT*.S
NPT=~

~ T = 1.01
F = SO2PI*EXP(_ .~~*T*T)
FC FC • DT2* F.FP) 

-

FP=F —

I F (A R S ( 1 — 1 2) . C,T..0 0 0 1)  GO TO I
NPT=NPT • 1
F7(NPT)=FC 

-

T2=T?,DTI
IFC NPT.LT.NTP) GO TO

2 CONTINUE
Ph PANF (R)
P =P N
I~~(PN .LT ..5) P=i. —RN
IF-C P.GT .F7(N PT)) GO 102

~~--flO 3 t 1.NPT
JFCP .GT.F7 (I)) GO TO ~
IF (I .FO .1) GO TO 4

X X*DT I
x 1 x — Oh1
OX X1 •R ~ FZU~~l~~~*flh1/ F7 (I)— FZ (I—fl )
GO TO c

•
~ CONTINUE
P~~T~~T 10 0

1A~ FOP~-’AT (]~~I-~0 !RPOP DISRN )
SIr-P

L CONTINUE

~ x = o .  
- H

~ CONTINuE
IF IPN . L T . . 5)  R X :— R X
PX= 5IGMA*~~X.M(J
T F ( P X . GT . X U )  GO TO 2

T F ( P X .LT. XL )  GO TO 2

PFTL’~ N

C .2
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APPENDIX D

STINGER SKELETON REA L TIME

C HEC K OUT PROGRAM

D Y N A M I C S , I N C . 
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SKELETON REAL TIME PROGRAM

EXECUTION PROCEDURE:

NOTE: The B-K microprocessor is to be programmed and connected to
the appropriate trunks on the AD/4 logic board as specified in the
section “ MICROPROCESSOR REA L TIME SET-UP” to handle the
discrete communication with the digital program. The symbol
,~~~~ means the “SEND ” key on the DDS terminal.

1. Make sure all the input discretes from the microprocessor are low.

2. Catalog the SKELETON REAL TIME program by submitting the deck
with the following cards in front:

XXXGS, T5, CM6000.
ACCT(PN=XXXXXXX , PBC~7364G13R00, CC=7300, OP=A3, JN=XXXX)
REQUEST , SAVE, *PF.
COPY, INPUT, SAVE.
CATALOG, SAVE, XXXGS, ID=G 1XXXX .
EOR

(NOTE: X’ s represent characters to be supplied by the user.)

3. Sign on the DDS terminal as follows:

Screen says “ACTIVE AND NOT BUSY ”

User types ~~
Screen says “TYPE USER NM , PASSWORD, PBC , CC , PRG NM , JOB

NO”

User types XXXXXXX, XXXXXXX, 7364G13R00 , 7300 , XXXXXXX , XXXX ~~

D. 1
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Screen says “SELECT A COMMAND CODE FROM THE LIST BELOW ”

0 Operator Aid
J Job Control
S File Scan
G File Generation and Updating
U File Utilities
P Permanent Files
T Terminate

4. User types P A to get permanent file command set.

5. User types ATTACH(SKELRT , XXXGS, ID=G 1XXXX) A
where the XXXGS and G1XXXX are thesame as on the catalog card in
Step 2 .
Screen says “ FUNCTION SUCCESSFUL” , etc.

6. User types $J ~~ to get job control command set.

7. User types SKELRT , nnA where nn is the first  listed free control
point (01 , 02 , etc.) .

8. Screen says “SELECT STEP MODE IF WANTED ” , etc .
User types A to select automatic mode. Program will compile,
load , and begin execution.

9. Screen says “PAUSE 1” with “PAUSED” on right side. At this
time, all output discretes should be high. This is detected by the
microprocessor as event #1.

10. User types GO ~~ (a second GO A may be necessary). This
will clear PAUSE 1.
Screen says “PAUSE 2 ” with “PAUSED ” on right side. At this time,
all output discretes should be low--detected by the microprocessor
as event #2 .

11. Set input discrete 5 high using a switch on the microprocessor. User
types GO A (a second GO A may be necessary) . “PAUSE 2 ”
will stay on screen but “PAUSED ” on right side should disappear .
Output discrete 4 should come high now- - detected by microprocessor
as event #3.

L D 2 

-



12. After  a delay of approximately 15 seconds , the microprocessor will
automatically set input discrete 6 high (event #4) . This initiates the
ADC -DAC conversion loop in the program.

13. When all conversions are complete, the program will set output
discrete 7 high (microprocessor event #5) and terminate.

Screen says “ NO MORE CONTROL CARDS” .

14. User types $U A to get file utility comma~ d set.

15. User types 1 A to terminate and save output file.

16 . User types L, file name, XX , AU A in order to list the output file ,
where the file name is as listed on the bottom of the screen--
RA1GSXX.

17. User types $T A and then A to sign off DDS.

D., 3
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MICROPROCESSOR REA L TIME SET-UP

The software checkout chassis’s microprocessor is loaded with the

program below using the front panel switches. The procedure is as

follows:

• Select JAM and STEP mode (switches up)

• Load 000 8 
into high and low address registers using LAH and

LAL with 0008 
set on switch register

• Load progra m using DEPOSIT switch and switch register

• When program is loaded set 0058 as switch register, select

RUN and RUN on mode switches , hit INTERRUPT

• Program will now execute

• At completion of execution , hit INTERRUPT to re-execute

The AD/4 must be cabled to the processor as specified below: -

AD/4 TR 20 line 8* Checkout chassis DO X**
21 7 6
22 6 Connect to switch on CC
23 5 X
24 4 X
25 3 X
26 2 X
27 1 X

AD/4 TR (SF) 0 line 16 - Checkout chassis DI 7
1 5
2 1
3 4
4 8
5 6
6 - 

3
7 2

* This cable is installed between the AD/4 and software checkout chassis

X Denotes “don ’t care” -

D. 4 -

5- —~&5-~~I~ - -~ - ‘-i -- - - ~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~ 
—- -



MICROPROCESSOI.~ lU~AL TIME PROG RA M

LOC\TION OP CODE OPERATOR CONNECTS

000 006 MVI A
001 000 000
002 121 A~~~PO
003 123 A — ~ P1 S

004 101 0—~ A
005 074 CPI
006 377 

- 377 Check for all ones
007 110 - JPZ
010 004
Oil  000
012 006 - MVI A
013 001 01 Display event 1
014 121 A —.?P0 J015 101 0-4A ~016 074 CPI I
017 000 ZERO I~ Check for all zeroes
020 110 JNZ
021 015 -

022 000 -

023 006 MVI A ‘~
024 002 

- 002 ~ Display event 2
025 121 - A—4P0)
026 101 IPO A
027 022 RAL
030 022 RAL
031 022 RAL
032 022 RAL Check for bit 4
033 022 RAL
034 100 - 

JNC
035 026 - -

036 000 . -

037 006 MVI A ~~~

040 003 
- 

03 Display event 3
04 1 -121 A—4P0 )
042 106 CALL ~t
043 100 DELAY 3 Delay 15 seconds
044 000
045 006 MVI A
046 040 - 040 J Raise discrete 6
047 - 123 A.—3P0 1 -

050 006 MVI A -

051 004 04 Display event 4
052 121 A—4P0
053 101 P0-9A -

054 - 022 RAL
055 022 1IA L Check for bit 7
056 - 100 JNC
057 053 -

060 000
061 006 MVI II -

062 005 05 Display event 5
063 121 A~~~ P0
064 1p-l .JPU 

- 

-

O6~ - 064
066 000

D. 5 
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DELA Y SUBROUTINE

LOCATION OP CODE OPERATION 
$

100 330 A D

101 016 LDB I

102 377 COUNT

103 046 LDEI
104 000 ZERO
105 006 MV! A
106 000
107 004 AD!

110 001
111 140 JPC
112 117 - 117
113 000 000
114 104 JPU
115 107 105
116 - 000 000
117 304 E A

120 004 ADI
121 001
122 140 

- JPC
123 13 1 131
124 000 000
125 340 A E
126 104 JPU
127 105 105
130 000 000
131 011 DCR B
132 150 J P O

- - 133 140 140

- - 134 000 000
135 104 

- 
JPU

136 105 i05
137 000 000
140 303 D A

141 007 RET

D. 6 -
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SINE WAVE

FUNCTION .
~~ 

SQUARE WAVE (0-10 volts)
GENERATOR

- p TRIANGLE WA VE

- 

100/ 10
0— VOLT - -0

- 

RECEIVERS (12)

- 10 VOLT
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( 12)

- FIGURE D. 3 CHECKOUT CHASSIS FUNCTIONAL BLOCK DIA GRA M
(ANALOG FUNCTIONS) 
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APPENDIX E

MISCELLANEOUS CHECKOUT PROGRAMS
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PR~ 3R~~ T c JA’~(OUtPUT ,HFILE,TAPE 6 CLTPUT)
• C

C USE ONLY Cr~E INP UT DISCRETE AT A TINE TO AVOIC ERRCR S IP~ L.CGXC
C

C NOTE, ALL CU1 FLT QISCRETE S SHOULD A PPEAR ON DISPLAY LIGHTS
C
C FRC~~~A~ FC~ NC N REAL Tl~IE COMMUNICA TION OF DAD lOS VAR IABLE S
C
C PROG RA M V A R I A B L E S
C E~~R C R  C O D E  FOR RESERVATI ON
C ~~OERRCR , GT.O~~RESERVATI CN ERROR
C ISTA T R E I ~L It~~E M O J E
C 0 1 N  R E A L  T I ~1E ,  ISTAT .GT.C NCT IN REAL TIME
C L E N  H U N ~ E~ OF T~ U~~Kt NG STATIC~’ CCNNECTQR FAIRS USED
C P I ?~( I )  I—TH TR’J~ CKI~ G STATION CONNECTOR INPUT
C P3~~T ( I )  I—TH TRUNCKI?~G S T A T I C N  CONNECTOR OUTPLT
C LA R A  AN I~R R A Y  OF L O G I C A L  INTERRUPT NUMBERS
C N THE NLNBEP CF L C G I C A L  INTERRUPTS IN LA RA
C I O D I S  D A O I O S  O U T P U T  W O R D
C l Id S C A D I C S  I N F U T  EI~~C R E T E  W O R D
C IF  L I N E  i. H I G H  VAR Y lOUT IN 8ATC H 1R27 CR TP67
C . IF LINE 2 ~-IGH GO INTO REA L TIME 1R2€ CR 1R66
C IF L I N E  3 HIGH RETUR N IC B2GRND 1R25 CR TRFj5
C IF LINE ‘~ HIGH STOP 1R21. CR TR6~
C LCCF NUMOER CF LCCPS IN BAC~(GROUN O
C
C V

C CAC I OS PATC H ING REOUI~~EMENTS (O NE 11015 AND OI~E lOOtS)
C
C_ ._~~~ TRU NKING FORT RA N AD/4 PATC H
C - V — 5~ TC W—5 3 FOR /101S2/j,IIOIS TROO—TRO 7 AND T R2 O — T R 2 T
C V—5 2 TO l~— 5 C  FCR /101S2/j,IIOIS TR4Q—TR~.7 AND TR6C—TR 6?
C V— E C TO ~—5~ FOR /101S2/2,IID S TROO—T RQ7 At~D 1R20—TR27
C V—E 2  IC W—51. FOR /1C 152 .’2 ,I I O IS  T R L 4 C — T R L .7 AN D TR6C—TR67
C
C V—E1 TC W-6C FOR /CCIS2/1,IODX S TRIO— TR17 AN D TR3C—TR37
C V—E :3 TO w— 63 FOR /C01521t,100IS TR5O—TR57 AND TR7C—1R77
C V—S i TO W’-6i. FOR /ODIS2/2,IODIS TRiO—TR17 AN D TR3O’1R37
C V — 5 3  TO W— 61 FOR / ODIS2i’ Z, I O D I S  TR5O—TR57 AND TR7 O—TR77
C
C ThE H I G H  C~ CER COC—6600 BIT CCRRES PONDS TO TRfl)~, ~1ERE XzO,2,

1.,6
C

• I:TEG E~ PI~” (8 ) , FO UT ( 8 )
D I v E ~~S I Oi  L A R A .~~8)
CC :~MC~ /I NTCCM/ICNTt
1 :TER JPT ( j,R=20,T=j00000)

j Cm-~’1o:~,~ XDIS2J1,IIOIS

CC~’ iCN1~ ODIS2/1 ,IOOIS
j ~

C
C INIT :ALI zATI0N
C

LCCP~~C
L~~< A ( 1 ) 1
N=i.

• E. 5
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P : ,\ c 1  ) - 3 •~~ 53

~: N (3 )
~~3~ V ’3~?

I C C L N T ~~O
IC N T~~~)

C
C A L L  RESERVE (I.R~ )W~~IT~~ ( 6 , 1 0 C 3 ) 1 E R R
IF (IERR .NE .C)C.ALL REMA RK(1~ H RESERVATION ERROR )I F ( I E R R . E C . 0 ) CA L L  REMARK (18H RESERVATION OK )

C
C CHECK FA TCHING STATUS
C

CA LL FA TSTAT (PIN ,POUT,LEN )
DC 13 1 1,LEN

13 WRI TE o,8c.)O PIN (I ,POUT (I)
C
C JA M A CISCRETE WOR D OU1 ONTO AD— k TRUNK LINE IN BATCH ~‘OOE
C

20 IOUT~~2~~~ICCUNT
ICCU NT ICCUNT+i .
IF (ICOUNT .EC.16) ICCUNT D

IODIS IOUT
C
C
C READ SA C K A DISCRETE WORD FROM AD— k TRUNK LINE IN BATCH MODE
C

~ C C A L L  I N T C N V T ( L A R A , N )
• IN I I D I S

C PAUSE AND ~AIT FOR APPROPRIATE INPUT DISCRETE 10 BE SET
C

PAI~SE
C
C TEOT LI NE I OF IID IS

I F ( I N . E Q . I E ) G O  TO 20
C
C TEST LINE 2 OF 11015

IFC IN . EQ.2e ,GO TO L~IJ
C
C TEST LI NE 4 OF IIDIS

IFCIN.EQ .lce)Go TO 50
C
C COU NT NUMBER OF LOOPS IN BACKGROUND MODE

LOOP LOOP + t
GO TO 30

C
C RESERVE ECUIPNENT AND ENTER REAL TIME
C -

i.0 C A L L  SI~~~LN (ISTAT)

~:RIT EC ~~,2CCC )ISTAT
CA LL RE~’ARK (17H JOB IN REA L Tt~’E)

C hO LD C.~CKGRCU NC UNTILL SI1~HCLC OR SIMSTOP IS INCOUNTERED , ON RETURN
C TO BATCH TUR N ALL OUTPU T CISCRE YES OFF

E.6
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H

C
CA LL ehCLO
I C D I S = 3
G O TO 3C

C
50 CC~~TIN LE

~-~~l TE 
(~ ,5 CC~~)LOOPW~~IT~~
( 6 , 4 0 0  3)

STOP
C
1033 FO~ MA T (24H RE SERvAT IO~! ER FCR CCOE ,020)
2300 FC~~ A T (181 REA L TIME FTA TUS=,020)
300 3 FCR MA T (L.H IN,,G23,2X ,5HICUT= ,023)
43 00 FO~ MA T (~ PROGRAM TERMINATED NORMALLY WITH LINE 4 HIGHS)
5303 F C R V ~ T(~ ICTAL ICOPS iN B4CKGRCUN D~~~,I2Q)
8030 FORMAT (/~~QTRUNK LINE PATCHING IS ~~~~~~ TO 4,R3)

END

4

- -• 

V 
•

• E.,7
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SLOROLTI NE SUO1
C
C REAL TI~-:E SU BROUTINE
C

CC’~1ON /I!~TCC M/ICMT1
CC~~~CN/~~ICIS2 it,tIOI S
CC ”t4CN l~~CCIS2/1,IOCIS

C
IN=I.IOIS

C
C IF IN F EA L  T.I t~E TURN ALL CUTPLT CISCRETES UN
C

IODIS=2~~~16— 1
C
C TEST LINE 3 OF 11015

IF (IN • EQ .4~~)CALL SIMSTCP
C
C TEST LINE 4 CF 11015

I F ( I N . E O . 1 C E )  CA L L  S I M S T O P
C

CALL SIMIOLE
E ND

RT~~EE T R JA . M ( c ) ,SuBj (1)
GLOBAL INTCOM
END

RESERVATICN E~ RCR CODE=00000000000CCC000000

TRUNK - LINE PATCH ING IS V50 TO W 5 0

TRUNK LIN E PATCHING IS V51 TO ~5Ø
I

TRUNK LINE PATCHING IS V52 TO ~51

TRUNK L:NE PA TCHING IS V53 TO W)F
REAL TI NE STATUS 00300030300000000000
.TOTAL LCCPS IN BACKGROUND 3
PROGRA M TERMINATE D NORMALLY WITH LINE 4 HIGH

• E .8
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APPENDIX F

COMPUTER LISTING OF
- PHASE 1 STINGER CONVERSION
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V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ V ~~~~~~~~~~~~~~~
- -

MA IN ;‘ -.,74 OPT ~~i F T N H  4.2+75075 O7/16/7~

— — p~~’JD~:A ’i INt l  U T , Q U T P U T ,hFILE,TA PE6 OUTPUT, TA PE5~~INPUT,TAPE8) —

CC’ 1I” 1 o T .  * +* * +4~~~~~~~~~~~~~~~

C)- 1 ’ft N~~. ‘iY6 ’~ I J ~ 1MU LA lION CO N TROL —

CC~’I:1~1NT .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V - c N ’Iu ~~ I~ iti E ~~~~~~~ OF 1~UNS P EE ~ F L I G ’ 1r  C O N D I T I O N .  M A X I M U M OF 20  -—— V

C X T E r ~:1 ~~ T~-~E V~~LJE OF D E L T A  X AT W r 1 IC H SIt ~J L A T I O N  IS TERM I N A TE D 
V

C DX IS Tri~ DELTA RA N G E  B E T W E E N C o L L E C T E D  D A T A  P O I N T S
C ~~~TS IS T~~E N u i i c E - ~ OF D A T A  P O I N T S  C O L L E C T E D

— C...
C O 7 M C \ / C - I M O / L E V E L , I ? T S , X X S ( 5 O ) , X J T G O , Y D T C ,O ,Z L ) T G O , R L 3 , C O S E , S P O , R I ,

— - G A M ,tU~) 1 ,T H ET A L ,~~N , - - - _ _ _ _ _ _ _

p°X ( 5 3 )  ,P P Y ( 5 - J ) PPZ (  50 )  ,TI IE ( 5 0 )  , T M A S ( 3 0 ) ,XOT G MS (30 )
+ ,YJ T G I~~(3O ),ZuTGMS (30),XN ~AN (4 ,50),XMISS(7),NT - —

,X C 3~:P, Y C 3 M P , Z O C M P , T A ; 1 A ( 3 0 ) , J E L T A R ( 3 C ) , V M ( 3 0 ) , G,GGG
+ ,x :73, Y ,zOC , : x G , D Y - 1 , DZ G , S 2 , S 3 , S 1. , S 5 , X U M ( 3 0 ) , Y D M ( 3 0 ) , Z D M ( 3 0 ) ,  - - -

L K,2,2 .3,2E’P,F 1, ,F3, ,02,G3,X C , Y O , Z C , 21,RRR,SR,SPL,CTL,STL,
- - PL, ,V~~I,X 1 ) , Y~~( 3 L 3 ) , ( 3 C ) , Z A L T , N ER V , C L# , N P X , NX ,C LA A ( 1 0) ,

_ 9 ,.,, 33 . , . ,,, L E T , T ~~~A L , T M - . ( 3 0 ) , X T A ,Y T A , Z T A , S C A L ~. V , Q M M ( i 0 ) , Q M
~~, SA , L A ,V ’ 1X ( 5 0 ) , V ” I Y ( 5 0 )  ,V ~1Z~~~ ’3) -— —_ - — V --

, E CO 5 ( 17 ) , H~~?E~.( 17 ) , F I 7 T 1 9) , F C I 7 7 ( 9 )
V ‘ CO I I I I O N  / D C ” I 3 / X ~~,Y C , z ’J, X D1 G , YQ T G , Z D t G , X D E F ,Y D E F , Z D E F , Z Z Z  - — - - —

,X J3E ,YJ ,JE ,  ZJ3 E
— — — - c o M N c N / M A N E u v / I T T , x o E ~~c 3 o , 4 5 ) , y o E M ( 3 0 , 4 5 ) , z D a M ( 3 0 , 45) ,  — —-________

• X D T G ’~ ( 3 0 ) , Y D T G M ( 3 0 ) , Z D T G I 1 ( 3 0 ) , X P R I M E , Y P R I 1 E ,
- ZP~~INE,T I~1 E5 ( 5 U) , l T RA J (6 C ) , ITA U(6 O ) , I I I , N A DJ  V

CC C N/., , T A R 3 / F X A , F YA  ,FZ A , FX B , F Y4 3 , F Z 9 , F X ~. . , FYC, FZC ,AT , VT
C / C3M P/ IS 1 , I$9, I8 8 ,C LMS( 1C) ,~~LSi , ( i 0) ,CLS2( i0) ,NSAM,Qi,Q2 ,Q3 , ’

. 1, , ,12, w 1 , W 2 , W 3 , w 4 , w ~~,w 6 , I F T , I p L A : ’~E , IL.cN ,S2P 1,S1P 1, A 2 P i , A 1P1,
— 2p2,~~l~ 2,A2pa,~~iP2,szP3,S1P3,A 2P3,41P3 ,S2P1,,S1P4,A 2Pk,A1Pk,S2P5,

1P,,. ,2P ~~,A1 P~~,~~2 P E , S 1P o , A 2 P 6 , A1 P6 V

C’J;”1”O’ )JEXTRA /NPTS,DX,XTERM ,KKK,AS,SE’J,SD ,ASEO,R,’SCALEL-,VVVV,CI,
A L C ,~ , Y L 3 S , Z L O S , C O , C X , C Y ,C LY ,C L Z , TR~~,X X ( ’ 7 3 ) , T H E
,313’- M O N  / A N G /  S I N ,~O , C O S S O , S I N S C O , C O S S C O  __

~ V ’V ___ V V_ _ -V _ _ __ V - V - V

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
* ,, L L , . (23 ) , P(4 ) ,SPK ,S PHG, S PHS ,SP M

3) ,Y 1 l ( 3 )  Z N I ( 3 )  , RNI ( 3 )  , N O P T  ICN
CC:::’:’jN/JLLT/~ PXS (5C),PPYS (50),PPZS(SO),VM XS (50),VMYS (5O),VMZS (50)C:j ’.’, ” I O N / C D M ) / C O S A ,  CQSB ,COSG,YA ,ZA

— —ce.. - _~~~~ .~~~~~~ V~~~~~~ V _ V . _.VV

E~.L N R
zrEo (~~2),TM(31) 

--

V JIMENSION A X M ( 2 0 ) , A Y M ( 2 0 ) , A Z M ( 2 0 ) , A R H ( 2 0 ) ,
A X B ( 2 o ) , A y B ( a o ) , A Z a ( 2 0 ) , A R S ( - ~0 ) ,  - -- - --—  - -

• A X C ( 2 0 ) , A Y C ( 2 0 ) , A Z C ( 2 0 ) , A R C ( 2 3 )
.. I N , 10,’l A S C ( 6 2 )  ,RR(6 2 )  ,X MT ( 3 ) , Y M T ( 3 )  ,Z MT ( 3 )  ,RMT(3 )  ~~~~V - - - -

3IMENSI(; N AXMT (20) ,AYMT(20),AZMT (23),ARIT(20),AXBT (20),A ’rBT (20),
-
‘ 

- -  . +~3L. f l ) , T (2U),AXCT (20),AYCT (20)~,4ZC.T (.2V0),.ARCT (20)
INT R~~U~~T ( I 1,R 5 0 ,T~~80, P i00) V

C J ’ I M C N / A C 1/ L A U N C H ( 1 1) ~~~~ 
—- -— ~~~~~~~~~~~~~~~~~~~~~ — --V-- --V——- - - 

CO:” ’~ON/
,
~OC 1/ADIN (10)

DC~ I1ON/ ~ ID I S~~/ I IN  ~~ ~

_ _  - V - V - - V. - - _ V - V V _— - _

~

___ -V -V -__V- -’  _ _ _~~~~_~~_ _ VVV__  -

JA M ON
V CO: i C N / ~~O C I S 2 / I O U T  V— —— - — ——_ - - —  —______________ - —

jA:1 ,CFF

~~~~~~~ VV V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “V -V -~~~~~~~



__________‘
V ~~~~~~~~~~~~~~~~~~~~~~ - -

C •  N~~X r  CA• .~N I S  TA PE S P E C iF i C  FUR L A U N C H  A T  WSMR
~) VA T A  ZADEJVE/—3039. /

- U A T A  R1U , UT ’~/ i ? .2 9 5 7 7 9 5 ,0 . 0 t 74 5 32~~f 
- —----

~~~~~
-- V

13.,14.,i5.,i6.,17.,i8.,19.,20.,21..,22.,23.,24.,25. ,26./
SC.. LL I C ? .3 75

V - .D~~Lt  r 102 .375  / I U .  - —  - —— -— - — —-‘V -

S C A L E L  2 0 0 .  • 102.375
— ______ ‘ ~ C - ~L d - ? 0 . 1 0 2 .3 7 5  --— --V  -  - -‘—--- —------— -— - - ---—---——___________

2C A L I T  2 5 . 1.3237 5
~ C A L E O = 2 0 . ~~L 02 . 3 7 5  1  V

A SE = 3

~LJK- ~3 .3333  - - -

10 CO NTI NuE :
‘~~~~~ V.d) (3,2000) ISI,HSAM ,ICON,INL

~1- 1 I T L  (~~,800)
W R ITL (3,2002) ISI,N S A M ,ICON ,INL — - - .  V - V

PRINT ~00
- - DO 11 1=1,10 V~ -  - - - -

i<E AO (5,u20) CLMS (I),CLS1 (I),CLS2 (I)
-_______ ‘ - PR I N T  U~~5, C L M S ( I ) , C L S i ( I ) , C L S 2 ( I ) — —- — --”

ii. C0’.TINUE
-- READ (5,621) Qi,~~2,~~3,Q4,Q5,Q6 

- V V V V  .  -

PRINT 800 
PRINT 2U06, ~ 1,~~2,~~3,Q4,Q5,Q6 ~~~~~ 

- V - V V - V~ V~~~~~~
___

2 E A L )  (5,ô21) W1,W2 , W3, W 4 , W 5 , W 6
—-V _V-V P R I N T  1~’J O  ‘ — ‘-—‘ ‘ - — - _ — ‘

‘
V PRINT 20 17, Wi ,W2,W3 ,W ’+,W5,W 6

V - C A LL QCL IM   -   --

~3E AJ ( 5 , 9 0 2 )  NRJNS
- -‘R INT  3 3 3  - V - ._ . . ~~~~~. . . . _ .. _~~~.. 

_ _ ___ - _

~R INT 2010, NRUNS
-~:R=N~ UNS 

V -V —- -- -

I F  ( N R J N . ~. L E . 2 0 )  GO TO 15
PRINT 803 , NR UN S V - - -   - - - --

NR U N S  = 2 0
- - 15 C O N T I N U L  - V V ~~~~~VV  _ _ _

‘~EAD 
(5,903) NPTS,DX,XTERM

—- -—~~PR I N T - -
~~00 

_______________________________________

PRINT 2038, NPTS,DX,XTERM

~~~~ ~~~~ IN LAUNCH CONDITIONS . NL IS NUMBER ’ OF-LAUNCH SETS. - - - - - -

R E A O  (5,902) ML
P R I N T  3 0 0  - - - -- - — - ‘ - -- -—— -- - - 

PRINT 2011, NL
V _ -IF (NL .L~~.~~1) -GO -TO—3U— ~~

—-’—33, ., , ,

P R I N T  ~.?3, NL “ / 
V

- - “ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~, -

30 C O : ; T t N U ~T
V 

V R I N T  d U O  — -- -- - -— -- - - -   V V V V

IF(I. 1.(3E.1) PRINT S33
-‘ ‘C ’ R~~~J A~ :U PRINT-’LOA OE~ LAUNCH CONOITIOM--SETS . —------- -——---

NLL=NL+ 1
V P!UMT 300 -‘ - “ - - ‘ -

- “V “V - ---  -- V -~~~~~V--- -

.

---’.- -’- ’--  ‘V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



..A~’ MAIN 7 t / 74 OPT i FTNH 4.2+75075 07/i6/7~

-DO 40 I:1,NLL- - - - - -  - . V VV ~~~~~ _ . . ’V ________ ____—____

~~ A ’J ( 5, 9 Q1+)  ZT EQ ( 1) , A S C ( I) , R R( I )
- Z T E — Z T E O ( I )  — -  -‘

I F ( I C 1 . 3 E . l )  P R I N T  835, I , Z T E , ASC(I),RR(I)
40  CO NTI N UE - V - V -

V 3 CONT INUL
— P R I N T  ~~ ‘3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _______ _____________

NT 27 
— I~~Ct = 0  V - - - - .-

03 TO 42
V c A~JTCMA TiC S E L E C T I O N  OF L A U N C H  C O N D I T I O N S .

4 1 I N L = I N L + 1
— _______

C INDEX FOR AUTO TEST CASE CHECK
63 19’1=u - 

, 

U77=FL CA T (INL)
V 

~~~U73 (U77-~1.)/5. 
— V~~~ V V V V V V V _ V~~ - -

T77=IFIX (U78)
U79=FLCA 1(177)--— -
U30=U73-U79

— - - - c - -— T E S T  FOR EVERY FIFTH LAUNCH -SET-— . - _  .~~~~~~~~ . - -

IF(U 30.LT.C.O1) 199=1 
T E S T  FOR F IRST L A U N C H  SET - - ‘‘ -— -~~~ - -  ..~~~ V

I F ( I N L . E Q . 1)  199=1
— T F ( l N L ~~E~~.1) - ’IQC1 1~~~ 

— _____________________________

C I~;3EX FOR OTHER RUNS
— - 188  - V V—  ~~ V~~V — V

C TEST FOR LAST TEST CASE CHECK
IF(INL .GT.NL) 188 1.V VV ~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- - V-—- V—-

C TEST CA SE CHECK REQUIRED AFTER LAST L A U N C H  SET
— IFCINL .~~T.NL) I99 1’~

”
IF(199.EQ.1) GO TO 52

&28 KA SL I N L  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —__ _ _ _  _ _ _ _ _  _ _ _ _ _ _

KA= KAS E
P R i N T  9 18, KA
ITT=ITRA J (INL)

— P R I N T ’  9 1 U , I T T
V 

1T 1=ITAU (INL)
V _

~
_ V _ V V V _

~PRINT 917,111- — - — _ _ _ _ _ _

TAU=FLC AT (ITL)
- V— -V  GO TO 51 - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ____—____________

42 READ (8,2000) III,IRSS,KA,ITT,NOGO

~~~ ‘ W R I T~~- (8 ,800)~~~~~’— —-- --—

~.- R TE (3,2003) III,IRSS,KA,ITT,NOGO’
- - -- R E A U  (~~, 2 0 0 1) -  TAO — -

~~~~~~~~~~~~~~~~~~
- - - —-— - — -—‘— ‘~~~~~~~~~~~~~~~~~~~~~~~~~ - - -

1~R I T E  (3,800)
t~R I T ~ (3 ,2004) TAU-’—----— —’-’-  -—‘-- — —-  _ _ _ _

I F ( I I I .E Q . 1)  GO TO 41
5 1) C ’ J N I I N -.iC - ——‘ —_____ “ 

_______ ________-_______ ______ _______________

5 P R I N T  3 0 0
2 3 C O N T I N U E  ‘ - -_  . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~ LA- J NCH CONDITIONS HAVE BEEN SELECTEI~.
GO 10 51 - — -_ - - -_  VV_V ~~~~~ --V _~,

52 CJNTINU .
-. I N T b2S ‘— ‘ - - —  ‘~~~~~~~~~~~~~~~~~~~~~~ 

__________--____ _ _ _

TAU= 3.0
C I N JL X  FOR TEST CASE DATA CARL) OF LAJNCH CONDITIONS

- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V - V  V .--- --



• • .A M M A IN 7~./74 OPT= 1 FTNH 4.2+75075 07/16/7

— —------ - 

~ A - =NL+i  - - - - - - - - __________

C I N u t X  FO~ 1t .ST CASE TARGET MANEUVER
— C’~~ NS~.X T CAL) IS TAPE SPECIFIC FOR ITT:39 FOR TEST CASE MANEUVER

ITT=39
—--‘--- C’~ - A E JUST FO~ TA U A ND SCALE TARGET—VELOCI TY—TIME MANEUVER TABLE.

51 NTA U = INT (TAU) + 1.
— -DO 2~ I NTAU ,NT _ _ _ _ _ _ _ _

I — N TA U  1 1
TM A (K )=TN (I )— TA U - ---—-— - - — —

T M A S ( K ) ~ - T M A ( K ) / S C A L E T
V V - X D’~ ( K ) = .~~)EM ( I , IT T )  -  V - - -

YUM (K) zYJEM (I, ITT)
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - _ _ _ _ _

25 C O NT I N u E  
K = N T — I N T ( 1 .~~~~, +1 - .

03 ~o <~~r(K,NT
— V T i~- ( J = F L 0 A T ( K ) — 1 .  V

X D ” I I K ) X O E M ( N T , I T T )

Z J N  ( K )  ZUEM (NT ,ITT)
— 26 CON T INUE  - ‘ -

C~~~• GEN ERA TE TARGET AERODYNAMIC ACCELER ATION TABLE
— XE(1 )=XJN (2)—XDM (1) — - V - V- - V .  _ V ~~ _ V~~~~~V V - V - V

Y E (1,) =YJM (2)’-YU”i (i)
ZE (1)=Z’J:1 (2)—ZDMt1)—32.174 - ’ ’  -—-——— — —

00 31 I=2,NT
IV=I— 1 ~~~V V V  -

X t E ( I ) = X J ~1 ( I ) — X O V ( I V )
_______—- Y E ( I ) Y ~1~1(I) Y C M ( IV ) -   - - -

ZE (I)=ZD M (I)~~ZDM (IV )— 32.174
—. 3I CC N T I NUE  ‘ —____ ‘

~~~~ 

____-—

K A E =KA
- — ‘ ~~~~ Z Z T E O ( K A S E )  — 

Z Z Z = Z + Z A — 3 O V E  
- VV —

A S=A~ C (K4SE)
— _ _ _ _ _ _ _  ‘ :~~ R R ( KA S E )  — — —  ‘ 

_ _ _ _ _ _ _ _  ______________ __________________

X D =X -D: ’ l ( i )
Y D Y UI( 1)  ~~~~~~~~~~~~~~~  

_ - . . - -V V V V . -V~~~~~

Z D=Z ...3- l( 1)
— ‘ C — - C HECK” FOR ‘-~E L I C O P T E R  - -

V V V V = S Q R T ( X O ~ XD+ Y D~ YD+ZD Z D)
— IF (V V V V . L T .3 3 8 . O ) - P R I N T ” 1 9 ’-”

C~~~
K K K O - - V - - V . —- - -- _ V~~ _ - V _~VV- V~ 

I F (X ~..NE. 0 . 0 . AN D .Y D . NE .D . 0)  60 10 55
IF (XD.E

~

.0.O.ANO .YD.GT.O.0)-G0 ’ TO 5 3 - - - - — --- —

~F ( X O . E 2 , . 0 . 0 . AN U . Y D . L T . 0 . 0)  GO T O 54
- 

K/( < = 1  
- _ _ _ _ _  ___________________________________________

.,.CO: 3 • 0
— — V _ — V —-V - - - - - - - — - - -  -V - -V- V -V _ - V_ ._V  

~V V - V VV _ _ _  V
~~ - V _  - -V - -- V - V — - V

I F ( Z J . E ~~.0 .O )  GO 10 52
IF (:0.01.0.0) S EO=90.~~DTR - - ~~ .

I F ( Z 3 . L T . 0 . 0 )  SE 0 = — 9 0 . ’~ OTR 
_V P R I N T  913 V V V V V- V,,,_ ____  _,__ , _ ._~_ _ _ _  __.,_____________ —_____

GO TO 50
¶ 52 PRINT 91L. - V

_ .- -

~

:

~

-

~

-. - ~~~~~~~~~~~~~ - .



- _ —

MA I~4 7~~/ 74  OPT I F T N H  ‘. .2#75075 07/16/7

-— - -—- - - - ---- - ~ E U = ’ J . U  - -  — - — - — _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

GO TO ~ 3
— 53 ~E T A 90.

GO 10 5’~
5 L : E T A ~~2 7 U .  - ‘  — — —  ‘ - — ‘- - - — — — — — — - — — -. -

GO T O Jb
— ~~~~55 T A = A T . . N 2 ( Y D , X D ) R T D

56 A S C 3~~~~ + ’ E T A — 1 8 0 .
IF (A~~CO.CT.0.0) GO TO 60- 

- ‘ - - - —— _ _— —‘  - - ‘ — — V  - -

• +ASCO
60~~~CN T INiL 

V

500= A SC C - DIR
-- _ _ _ _

) r i~~T A L = ~~O~~R T U / S C A L E  -
- 

-

A S - C = SO • ~ T C
\=R~ c3C(’;o) Cos (SCO) - - - - - - -

Y R ~~O 0 C ( . O ) E i I N ( S C O )
———— --——PR Ir:1 8G 5 , A~~C O , A S O , R — - ’-- ’ — — — - ~~~~~~~~~~~~~~~

P R I N T  ‘ f l 2 , X , Y , Z
- C  C A L C U L A T E :  C O N S T A N T S  F O R - C O R O I N A T E T R A N S F O R M A T I O N  - -

~ I N C O S I N ( S O )
- - - V -~~~~~~ C O S S C = C 3 S ( S O )  - ~~~~~~~~~~~~~~~~~~~~~~~~ ‘ -

S I N S C O S I N ( S C O )
— C3~~SCO C O S ( S C O ) ’’-

S 2z C C S , 3 CO SS C O
~~~- - V - ---~~~~~~~ S 3= S TN S 3 COSSCO ‘ - - 

S1+ COSS3’ SINSC O
-‘ 55= SIN S3 SINS CO _

~~~V_ -~~~- -~~~-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -V. — ~~~~~

~ P L ~ I ,~ CO
— CTL = C 05 S0 ’ ’

S T L = S I N S O
C P L = C U S S O O  _ _ _ _ _ _

C~~ MAKE CART9 TO GUIDANCE TRANSFORMATION 
CALL GUI~~~ 

- - --V - -V - - - — - —~~~~~~~~~~~ -~~~~~~~~~~~~~ —~~~~~~~~~~~~~ - ’ — -  _ _ _ _

X L I GO X D T G
~ DT GC -
ZEIIGO ZUTG

— C ’ C A L  CULATE SCALE FACTOR -EQUATION - - - - —  ___________-

R ’ E = R  -
—~~~— - ‘ C A L L  K S C A L E , R E T U R N S ( 5 0 )  - - - — —  - —~~~~~~~~~~~~~ ‘ - ---- -~~~~~~~~~~ ‘ —___ “- -

E DO T = - ( G G G / G ) / S C A L E 2  -
V

‘ 
C~~~~~~~~~~~ ’RhA LJY -T0- A KE F L I & H T S A COLtECT—P0S 1’HON POIN TS V

SPK 0 .
— -SPHG’ O. - - - - - ‘— -  --—--- - --—--- ---—- -- --- - -—- --—-——-—‘—-----—‘— -- - - —

SPN ~~Z 0. 
~ P N i = O .  - -  — — — - --- - - -—--‘--------—----—— ---—-—  - --— - - - - - - - --

N 111= N RU N S
IRSS. EQ. 1) NRUNS IRSS —”

I~~(IRS 5.~TQ.1) NR=IRSSI F ( IRSS.CQ . 1)  19 9 0  - ‘ - - - --  — -- -V  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ - - ‘ V  ‘

IF (199.EQ.i) NRUNS NSAM+t  
IF (t99.~~~.1) NR NRUNS ‘ - — ‘ -~~~~~~~~~~~~~~~~~~ - - - -

.~O 150 I-=t,NRUNS
• 

.V LL INtT~~~~~~
’ ’ V ”

~~~~~~~~~~~~~~ 
—______

I F ( I S 1 . NE . i)  P R I N T  7 7 , R N
I C N  -I  - 

V

~

V V V V V V  - ‘ 

-- 
J
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- i

~~ :F~~ M MAIN 74/74 OPT=1 FTNH 4.2+75075 07/16/7 !

- --— — —- - X M I S S ( f )  = — 7 7  -  -‘ - ——--
~~~~~~~~~~~~~~~~~~~~

-V - -
~~~~~~~

C~~~ Z ERO S T O E 4 G E S  AR EA
— 00 8~ J=1, 50 —‘ — -

uC 35 ~= 1,4
A

~

A N ( \ ,J) = 0.  - - — -

85 CO NTINUL
— —- CO 9u J 1,5’J - -   _ _ _ _ _ _ _ _ _ _ _ _ _ _

P P X ( J )  0 .0
— PPY(J) 0 .0

PPL (J) 0.0

1I~~E(J )  = 0.u — —_

V~1\ ( J )  0 . 3
— VMY (J) =- C . 0  - - - - —  ______— —

VM E : ( J )  0 .3
90 C C N T I N .,,.E: - - - ‘• --—--‘-- - — —  ---—-- --- -V--- . - -

- 
—

-——

~

I ~~~I ~~~~ T —- — — — - -— - -‘- V- - - V -  _ _
~ - ~~~~~~~L —~ ..L U L ~ ,f l  I

~~~~~~~~~~~~~~~~~~~~~~ G O T 0 91
— - - - ?R I ~~T -7,r”I,GA M , E D - O T ,XDTGO, YDTGO,ZOTGO,RN,RLB,SP) --_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PRINT “3- ) ,XCO’~P ,YCO MP , ZCOMP ,G,GGG,XDO,Y D O ,Z03,DXG,OYG
— 

~R !NT 99-),DLG,S2,S3,S4,S,,RLBK,SCALEP ,C-JSE,Ft,F2 
-— - - - —-

PRIN! ~fl—3 ,F3,Gl,I,2,03, XC,YC,ZC,sl, RRR,SR

~~~I N T ‘~Y 9 , S~~u ,CTL,STL,C~ L,At,VT I,ZALT,CLA ,Pt1O,A RG -

PRI\T ‘H -~,A A A ,Su ALET,TREAL ,XTA, YTA ,ZTA,SCALEV, QM,SA,CA

~~PRINT -~‘~5,LE~.ftL,IPTS,NT ,NERR,NPX,N X - - -  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

PRI NT ~i
’39,1RP,XLOS,YLOS, ZLOS,CO,CX ,CY,CLY,CLZ,VVVV

P~~INT -)~ 9,Ci,AS,SEO ,SC,ASEO,R, SCALEL,TH r- TAL,THE ”
91 COt - :T INU.

N ’ D P T  = ~ ACJ -- -—

C~~~ SCALE A~ 0 WRITE T-I E POSITION POINTS
1F (IS1.\~~.I)-PRINT 800—
IF (XNIS0 (7).GE.0.) PRINT ‘309, XM ISS

— -

~~~~~~ I F ( I S 1 . E C . 1)  P R I N T  8 0 9 , I CN  ~~ 
‘‘ ~~~~~~~~~~~~~~~ . .~~~~~~

I F ( I S 1 .~~E . 1)  P R I N T  8t0,ICN
‘95 IF (IPIs .E,,.~.0) GO TO 150 - - - ---- - ---—--— ----—--—‘————- ‘---———--—-————  —

uO 113 J:1,NADJ
— ——-PPXS (J) - - PPX (J )--~ - SCALEP-----— --”-’ —____________________ _______

PPYS (J) P?~~(J) SCALEP
- - ‘ - -  PPZ ~~( J )  = PPZ(J) — SCALEP  V

TIIE:s(J)=TIME (J) • SCALET -

- - - - - - - - - V MXS (J )=VMX (J ) SCA LEL— ” —- V

V M Y S ( .J )  V I Y t J )  SCA LEL

F (S 1.;Q.1) GO TO 11.0
- I . T  ‘~:i, P P X S( J ) , P P Y S(J ) , PP ZS(J ) ,T IMES (J ) - ---—---——-- -- - -- - - - - -- - — -- -
tiC C0 :-TI .JE

C - C~~~.:< uIG ITAL TIME CRITICAL-DATA COLLECTION —-- - — - - - - -- - - --- - —---- 

V ‘ - .,~0 330 :~~~1, N O K  ‘ -_____ _____-  ______________________________________________-

XC~:-~~~= — X X ( M )  V

XCOLL -~~XS(M ) 
- - -  V - - -‘ - - - -- ---———------ -- — --- - --  - -

xCODX — XX (M+1)
IF(XCD-M.LT.XCOLL .AND.XCOLL.LT .XC 0DX) - GO -TO -- 330--—----— --- ---- - 
CO TO 329

330 C’JNT INU~~~~
- -- ” — - — -” —

> 0o.~”1=—x X (NADJ)
X C O L L = P PX S ( N A D J ) ‘ — -  - -- - - - —-- - - - - ‘  - - - - - -  - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~M M A I N  7 ’./74 OPT= 1 FTNH 4.2+75075 07/16/7

— _ V VV X 0 0 0 X _ X X  (NAOJ )+DX , . , , V V ’ V _ V _ V , V V __ _ - _ _ _ _ _ _ _ _ _ _

IF (XCJ ’-l~-1. LT.XC0LL .AND.XCOLL .LT .XCODX ) GO TO 83
- 329 ~O 3.~i ‘=i,~~J 

- - - - - - - - V

331 PRINT 33-2
- - - 83 CONTINUE - V ‘ ‘ ‘  - - -

IF (LEVEL.LT .0) GO TO 116
— — C - ~

- SCALE ANu WRITE THE -MAN EUVER - -DA TA —--——-—~~~— 
— -— — — - - -—-  

V 
V

iF (ISi•E~~.1) GO TO 111
- - PRI N T -3 11 7 - - -

111 C O N T I N U E
DO 114 J=1 ,NADJ V - - - - - -  - - - - - - -

X M A N ( i , J )  = XMAN(i,J) SCALET
— u O  112 K 2,4 - ‘ ----- -— -—~~~~~~~~~~~~~~~~~~ —~~~~~~ -— 

__________________—_______

x M A N ( K , J )  = XMAN(K ,J) -
~~ SCALEV

- ‘ ‘“ 112 CONTINUE -- ‘ ‘ - - -

IF (i~~i..EO.i) GO TO 114
— -— PRID1 T ‘303 , (X M A N ( K ,J ) , K=1,4) - — - V ~~~~~~~~~~~~~~~~~~ - - - - - - -— — - --- --—- - -

1.14 CONTINU E
— --—IFrIS1.N:.1 ‘PRINT-919-,-XDO-,-YDO,ZDO-—-’-- - - - -—-_________________

116 C O N T I N U E
- V C ’

~
- NEXT CARJ IS TAPE SPECIFIC FOR ITT= 1 FOR STATIONARY TARGET-

IF (ITT .NE. 1.ANO.LEVEL .EQ . 0.AND .VVVV.GE.338.0) CALL PRIME
— — IF (LEVEL .NE.O) GO TO 150 -- - - -- -~~~~~~~~~~~~~~ -~~~~~~~-‘— ______________-- — ______

C CALC ULATE THE MISS—DISTANCE V

C A L L  MISCOM V ~~~~~~~~~~~~~~~~~~~~ 
--—— —

P R I N T  815
— P R I N T  813 — - -  - - - -  — ‘ - - - - - - - - -  _ _ _ _ _ _ _

DO 120 K 1,3
— - — — P R I N T  314, XM (K),Yi1 (K),ZM (K),RM (K)

120 C O N T I N U E
C ’ ~~~ A V E  TH E ’M I S S — D I S T A N C E DA-T A - -  -

A X M ( I C N )  = X M ( 1 )  
—~~ yr~-’ V - -n

— A Y M ( I C N)  - Y M ( 1 )  
_ _ _ _ _  

~~~~~~
—- --

V A Z M ( I C N)  = Z M ( i )  V V ~ —

- A R M ( I C N )  = R M ( 1) ’ —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —V - V V - V —---- ’— - - 
V 

~~
‘V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

A X 3 ( I C N )  X M ( 2 )  ,- . , - V

— —4 Y 3 ( 0 N )  = YM (2) ‘ - - - - - — - -— - - -—— — — - — -  
~~~~~~~~~

- 
-

ZM (2)
AR~.(IC N) = RM (2) - - ‘V~~~~~~~~~~~~~~~ 

A X C ( I CN )  = X M ( 3 )
-~YC ( IC~’l) = YM (3)-’ —— - - - - - -— —  -- ——--——— ——— 

AZC(ICN) ZM(3)
— A R C ( IC N )  = 3) -____

I F (V V V V . L T . 3 38 . 0 )  GO TO 15 0 -

V — - X M l  ( I ) X M ( t )  - - --— -—-—-— —--—----—- -—-------—-------- - - - ---— -- --— - - -

Y M T ( I ) =Y N( 1)+ i9 .~~~Y A
- Z~~T (t )Z~~(1)+i9.5~~ZA - —I -p----—  ——--- - - - - - - -- - - — -

XMT (2)=XN (2)—19.5
— ‘“  Y~~T(2)=Y ’~(2) 

‘-— ——  ——— - —____

~ 1T ( 2 ) Z ’1 (2 )  V

— — x M T ( 3 ) = X M ( 3 ) — 1 9 . 5 - - ’ ’ — —  — — - - —  -

YNr  ( 3 ) Y ’ 1  ( 3 )
-- —- Z N T ( 3 ) Z - 1 ( 3 )  —- - ‘—‘--— ‘ - - -  

AX V T ( ICN) =X t-I T ( 1)
- 

~ Y T ( I C~~~~ Y~1T( 1)  —— - — ——- -
. 

—— — - - - - - - - -

V A Z~1T ( IC N ) Z M T ( 1 )
AXBT (ICN) XMI (2) V —  - - - ----—

- ‘  —~~~~~-‘V~~~~~ V - V _ tV  ‘V —~~~~
V V  - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - V 
~~

V
~~

V_ V - V  V -
~~~~



— - --.- V 

~~~~~~~~~~~~~~~~~ 1

~~~, R A M  M A I N  ~~. / 7- .  o~~r=t 
FT MFI 4.2+75075 07/16/7!

A Y S T

~

IO- : ) YHT(. } - — —  V — - - - - - -————----  ----- -- - —- --——— - -—-- - -

Alul ( IO :~ ) =ZMT ( 2)

~X 0 T I0’ ) = X H T ( 3 )  V - -

A Y C T ( I C \ ) = Y M T ( 3 )
AZ UT ( t&~~ 1 Z M T  ( 3)  -  -

DO 1~~1 .\~~1.,3

121 ~MT(K )~~- RT t XMT (K)~~~2+Y1T (K) 2+ZMT (K)” 2) - — - -- _______________-

PRI~d ~J ~
- - . _~~~ _~~~~~~~ —

.
~ 

-
~ 21 ICN ) =R MT (2 )

- - - -

P R I N T  3t 5
- 

~h~INT -~13  
— — - - — - - — —-- - — V . - - - — _______________________

uO lE:? • < z j , 3
PRI :-i T 514 , X M T ( K ) , Y M T ( K ) , Z M T ( K ) , R M T ( K )  - - - - - - - -

122 C ONTiN UE
C A L L  L ET r ~ 

-    - - - - -

C~~~ GO E: A 0 r ~s FOR THE N~~XT FL I G H T
—150 CO~.- T IN UE - - ‘  -- —-- - - - - -—------- ___________________

C AF T~-R F L I G H T S HAVE BEEN COMPLETED , CALCULATE MEAN AND STO 0EV
— - -- - 

~R I: - . i  ,~15 — ‘ V — — - - - — — — — — — - —— — — —— —
‘ 

P RIN T ~3 C
- - I P L A N E : 0

C A LL MEAN (AXM,AYM ,4Z ~l,AP5M,NRUNS,XN1 (1),YM (1),ZM (fl,RM (1)) 
:~R i N T  531 ‘ “ -~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CA L L  M E A N  ( A X B , A Y B , A Z B , A R B , N R U N S , X M ( 2 ) , Y M ( 2 ) , Z M ( 2) , R M ( 2 ) )
— P R I N T  33? —— ‘- -— -‘ - - - — — - - - -

C A L L  N E A ’ V V~ (A X C , A Y C , AZ C , A R C , N R U NS , X M ( 3 ) , Y M ( 3 ) , Z M ( 3 ) ,RM(3) )
— — - C~ •• So ~~~~ ~uR THE NEXT - SET- - OF’-FL IGHT---CONDIT IONS - --- - —---- ----- - —-— - -— -—— -—- - -- - - --- - - -

IF(VVVV . LT.338.0) GO TO 197
— _ _ _ _ _  -—— PRINT - 8 3 2

PRINT -
~t6  H

— —  P R I N I 33iJ — —-- -~_-~~ - -

IF( I35.E~~.1) I P L A N E  = 1
CALL ~iEAN (A X M T , A Y M T ,A Z M T , A RMT ,NRUNS ,XMT -( i) - ,YMT ( 1)- ,Z MT ( L) ,RMT ( 1))  - - - - -—  - --

PRINT 331
— — - IF (i99.E-~.1) IPLANE- =-- 2-—------- _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _

CALL  M EA N  (A X B T ,AYBT,AZBT,A RBT ,NRUNS ,XMT (2 ),YMT (2) ,ZMT (2),RMT (2))
- PRINT 332 — - -  V

1F (199.EQ.t) IPLANE = 3
CA LL E (AXCT ,AYCT,AZCT ,ARGT ,NRUNS ,XMT (3),YMT (3),ZMT (3),RMT (3)) -

AA RJNS=SPK /NR
- -  — — —  --— uM=~~-~N G / N .R-

AOS UM SP HS/NR
A~~~~u~~5~~~~P M / N R  V — --- —- — - ‘ —- - - — ----- -- - - — -  ---- - - - - ———— — - - --——

PRINT 1J2,ASRUNS,ABSUM ,AA SUM,AA RUNS
197 C O N T I N U E  - - - -‘ - - - - -—-—-‘—-— —-—- -‘- - - — — — —‘—— ‘ -  - —- -——-—----—  - _ _ _ _ _ _

NRu~~S = \i.11
— - - - - - N R  = NIh - VV _ V _ _ _ _ _V_ - V __  -

:F IFT.N:.1) GO TO 602 -

03 630 1=1,10 - - — - - — --  - -- — - -  - - -  ---— -- -- -—- - - - —  - -—-

6 3 C  P R I N T  601
I F T = 0  - - — - - ---- - — —- -- - - -  — - —  V - - V

.

IF (ICO N.EQ.1) GO TO 635
- 5 Q j  ,~A L J C E  ‘ — ‘ -  — -— ‘ - - — — —- ‘ _ _ _ _ _ _  _ _ _ _ _ _ _   _ _ _ _ _ _

IF( IQC1.FQ.1) GO TO 62
IF( 188.EQ.1) GO TO - - 240 - - - - - V -

- - 
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _



OGr~AM MAIN f - + / ? - ~ CPT i. FTNH 4.2+75075 07/16/7

— —- lNL INL— -~ 
V V  - - - — -  -- -—  —-— -— ___

GO T O o?
240  INNCL \L -

V 

241 INNCL=IN NCL— 5
— IF( INNC L .GT .0)  GO TO 241. — - ——---— -—— - — — —  -

— — ‘ - — INL=IN L— INNCL — ---- -- — - - - -  - 

00 13 60
~~~ I F ( I ’H .N E . 1 )  GO TO 627

IF( IOO1. O~.11 GO TO 626
t F ( I .~ i . E O.1) GU TO 50 - - —— —- — -— -— -

GO TO 6 3 V ~
— 626 I~~C 1=tJ --- - - - -- - -  --- - — — - -—- --- - - - ---   _ _ _ _  ________________________

03 10 633
— 627 IF (I~~SS.NE.1) GO TO 50 —- - - - - - - - -   - - -

GD T O ~1
— 635 IQCI=O -— —

IF (I-~3.E~A .1) GO TO 50- ‘ V - - 6 3 3 ’ 1 9 9 = 0  - - — - — — — —- —-‘ _____— ___________

00 TO 523
- - 193 00 TO 3 - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

200 CO NTI N UE
- IF  (lO ~ 3.EQ.0) GO TO 300 

- — - -  -

03 T O 3
—

~~~~~~~~~~~~~~~ 2 0 1  - PRINT 84 -- V - ‘~~~~~~~  _ _ _ _ _ _ _  ______________

77 F3FMAT(1HC ,IJX ,17H RANDOM NUMBER IS,F10.4)
1.02 FORMAT (1HO , SH = ,F6.4,3X ,8H - ,F6.k, 3X , 8H - = ,F6.4,

• 3X , 3i = ,F 6 .4 )
V~~~~~~~~~~

j 9 9
~~ FOR ~~A T ( 1I ~X , 3 7 H  T A R G E T  IS A S S U M E D  TO DE A HELICOPTER)

332 FORMAT (3-JM TI~-’E CRITICAL DATA COLLECTION FAILURE.)
600-FORMAT (ICX ,SIH IF AUTO MA TIC MODE SELECTION’ IS PLANNEO , SELECT—THE

• 4b H .JESIREi3 STARTING LAUNCH SET NUMBER WITH SENSE
- - - 10H S4ITCHES./ - - - - - — -

* t0X,5~ H IF MANUAL MODE SELECTION IS P L A N N E D ,  SENSE SWITCHES
31H H ILL BE I G N O R E D  AT THIS’  P C T N T . /  —- - —- - ‘-  - -- -

• t3X ,12H P U S H  S T A R T . )
— €01 ’ FORMAT (?4H TEST CASE OUT OF LIMITS //)

7
Q5  FQRMA T (t CX,4’3H IF  COMPLETE PRINTOUT IS DESIRED, SELECT 1. W I T H

— — • 16H SENSE SWITCHES./ ’
• 1 X ,~~tH IF ONLY ESSENTIAL PRINTOUT IS DESIREO, SELECT 0

2~ HWITH SENSE SWITCHES./ - - -

1tJX ,12H PU S H  START.)
G2 U )O~~M .t (3F6.31 

‘ ‘ - - -  V - V —-V .-- - - _ _ _ _ _

621 F O ’~NA T ( 6 F i 0 . 4)
— - 622 FO~~~AT (10X,-49H SELECT THE QUALITY CONTROL TEST CASE SAMPLE SIZE

• 21H PITH SENSE SWITCrIES./
* loX ,43H SAMPLE SIZE MUST BE IN RA NGE 2 THROUGH 11.) — —

623 FCENAT (IOX ,53H IF AU TOMATIC MODE SELECTION IS PLANNED, AND IT IS
V - _ - -  

4 Vflj D E S I R E D  TO-CONTINUE-IF A QU A L IT Y - CON TROL FAILURE— --
* SN OCCURS, /

— 1JX ,L.3H THEN SELECT 1 WI ll SENSu SWITCHES. OTHERWISE,
• IJ H SELECT 2 .)

625 F :~At (//10X ,h6H IC-S I CA SE .....//)
6L .U FORMA T ( I O X , L.3H IF T HIS IS A MICO N -~Y 0R IO/ IRSS RUN, SELECT V.

- - - - 23H I W I T H  SE NSE S~~IT C M - S . /  - -— — -—- —  - — 

t — . X , 4 4 H  IF IT IS N O T ,  SELECT 2 WITH SENSE SWITCHES. /
• 1OX ,1 2H PUSH START. ) — — —  — — --

- V ’V— -



O GRA M i lA IN 1+174 O P T = 1  F T N H  ~..2-’ 75075 07/ 16/7

710 FO’~MA1 (l0X ,ktH-t ELEC T TA ~ GET TRAJECTORY WIT H  SENSE SWITC HES./
* 1~~X ,1dH T H E N  PRESS START.)

11~ FORM4t (11X ,-~J N TA RGET TRAJL CTORY ,12,lSh WAS SELECTED./
• 13X , 3.?H IF THIS IS CORRECT, PUSH START./
• 12X ,35H IF THIS IS WRONG, TURN SWITCHES OFF
• 16H AN D PUSH START.)

720 FORMAT (iiJX ,4~ H S E L E C T  P O I N T  T A U  ON TA RG ET T RAJECTORY AT TIME OF
• iuH MISSILE LAUNCH./IOX ,20H USE SENSE SWITCHES. )

725 FOR MAT t l O X ,6H T A O  ,I2,391-1 WAS SELECTED . T O CONTINUE, SELECT
• 41H W I T H  SENSE SW IT C H  IF TAU=0 WAS SELECTED.!
• 1UX,52H IF 140=0 HAS NOT SELECTEO, LEAVE SENSE SWITCHES AS
• 3H THEY ARE ./

I J X ,12H PUSH S T A R T . )
8 0 0  FORMAT (1HO)
801 FORMA T (1OX 50H SELECT THE LAUNCH CONDITIONS WITH SENSE SWITCHES.!

• l O X  15H THEN PRESS START.!
• lOx 5DM TO END R U N , TURN A L L  S W I T C H E S  ON A N D  PRESS START )

802  FORMAT ( l O X  IS, 39H IS TOO MANY RUNS. IT IS CHANGED 10 20 )
- 803 FORtIAT (10X ,13H LAUNCH CQNDITIONS,I5,L+X ,1OH WERE SET./

• lOX 32H IF THIS IS CORRECT, PUSH START. 1
• lox 36H IF THIS IS WRONG, TU RN S W I T CH ES OFF
• 1BH A N D  P U S H  START.)

805 FORMAT (IQX ,13H PSI LAUNCH =F7.2,L+H DEG,5X,i5H THETA LAUNCH F6.2,
•4H OEG ,~~X ,làH INITIAL RAN GE =F9.2,3H FT)

809 FORNA T (13X ,I1H FLIGHT NO. 15) -

810 FORMAl (SX IIH F L I G H T NO-. I5,20X IHX 19X t HY 19X 1HZ 18X 5H TIME)
811 FORMAT (ZSX 4(5X F15.4))
813 FORMAT (lOX 1’+H 8X JH XM 12X 3H YM 12X 3H ZM

• 1.2X 3H RM )
814 F0’~5-~T (24X 3 (5X F10.2),E15.8)
815-FCR~’..T(I2x ,23H REFERENCED TO TAILPIPE) — - —-——-- - - -

816 F3RMA T (IOX, 17H REFERENCED TO CG)
823 FO~~-~~T ( 5 X  I5,5X 20H F O R  NL IS TOO LARGE
8 33  F3F~~A T  ( 1HO lox  20) 1 Y — Z  PLANE )
831 FORMA T (IHO lOX 20)1 X — Y  ‘~L A N E  
832 FOR~-!OT (~~M 3 l O X  20)1 X—Z PL A NE )

—- -- 8 3 3 - - F O R MA T  ( l O X  27 N T A e L E OF LAUNCH CONDITIONS I/I) - -

835 FQ RMA T ( I C X , 5 H  SET 12,5X,1IH ALTITUDE =F9.2 ,2X,3H FT ,2X,
•17H CROS O ING A NGLE =F7 .2 ,2X ,4 H  Q EG ,2X , ISH INITIAL RANGE =F10.2 ,
•2 X ,3 H  Fl) - V

840 F O R M A T  (lOX 26)1 END OF RUN. S I G N I N G  OFF. )
902  F O F M A T ( I - 5 )

—---903 FC~~M AT(I1O,2Ft0.0) 
- - -  -

904 FO :-~MA r ( 3 F 1 . 0 . 2 )
907  FO~~l~~T (1)10 X 35) 1 TIME X D MAN EJVER Y D MANEUVER

• 15H ZD MANEUVER )
90-5 FORMAT(I X F1O.Li, 3(3X F8.2,4X))
909 F3 -M:.r (SH X = F7.is,2X 5)1 V F7.k,ZX 5H Z F7.’+,2X 8)1 XDOT =

• F 7 . 4 , 2 X  8)1 YOGI = F7.4,2X 3)1 ZDDT -= F7.k,8H MISS= Et0.3) V

912 )~3RMAr (l~~X,7F4 XIEO =F1Q.2,3H FT,SX,7H VIED =FiD.2,3H FT,5X , -

V
.‘ll Z T L O  F10.2,3r( F T )

913 E O~~. 1 A T ( I~~X , 62H VERTICAL  TARGET TRAJECTORY. CROSSING ANGL E IS NOT A
*~~~LICA3 LE .)

9j ~. ~0-~: 1 A T ( 1 G X , 53H STATIONARY TARGET. CROSSING ANGLE IS NOT APPLICABLE

915 FO.elAI (13X,94H PUSH ALL SENSE SWITCHES ON FOR AU TOMATIC OPERAT ION
•UR ELSE MANUAL OPERATION WILL BE SELECTED./tOX,12N PUSH START.)

I - ~~~~~~~~~~~_  ~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~~1

~~~RAM MAI N 7 s / 7 t  OPT =t FTNH L..2+75075 07/16/7!

- — 916- F O R M A T ( t Q X ,i ~lH  TARGET TRAJECTORY ,I2) - - -- —- - - - --- ---— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

917 FORMA T (13X, lrl TAO ,I2)
- - - 918 F0R~~AT (//!/t0X,5H SET ,12) - -— - - - - —

919 EO -~N.~T (1~~X,5HXJ0 = ,F10.4,5X,5HYOO = ,Fi0.L.,5X,5HZDO =,Fl0.4)
996 F M ~~T (br 5) 

- - - - - -  - -

999 FO~~MA T (i 3 L1X,E1l.4))
2000 FQ.\ i~ T ( 1  ~5) - — -  -- -—- - - - - - - - -  ——  ___________________

2001 FO~~’ A T ( r  10 .3)
- - 2 0 0 2  FORMAT (5X,6HI~~1 = , I 5, 5 X , 7 HN S A ~1 = ,15 ,5X,7)1ICON ,I5,5X,6HINL -

1,15)
-
~~~~ 200 3 FO~~iA T (~~X , o d I I I  , 15 , 5 X , 7 H I R S S  = ,15 ,5X ,S H K A  = ,15,5X,6HITT = II - - - - - —

15 , ,X, 7 r1. ,OGO
200 4 F’JR~~A T  ( 5 X , b 1 T A J  = ,F1O.5) — — - - — — - - — - - - - - _ _ _ _ _ _ _ _

2 005 FORM A T (
~~X ,7 NCL M S = ,FlO .5 ,5X ,7 HCLSI  = ,F1U.5,5X ,7HCLS2 = ,Ft0.5)

20 0b F O R M A T  (~~X , 5 H R 1  ,F l O . 5 , 5X , 5 H Q2  = ,F1O.5 ,5X ,5HQ3 = ,F10.5,5X ,5HQ4 - - —- --—--- -
1 = ,F 1 0 . 5 , 5X , 5 H ~~5 , F l 0 . 5 , 5 X , 5 H ~~6 = ,F 1~~.5) 

-

2007 FORMA T (~~X,5HN1 ,F1U.5,5X,5HW2 = ,F 1 O . 5 , 5 X , S H W 3  = ,F10.5,5X ,5HW4 —-—-
1 = ,F1J.~~,~~’(,5HW, = , F tO . 5 ,5X ,SF IW6 = ,F10.5)

200 F3 :~M T V ( 5 X , 7 9 N P T S ~~~~,I5,5X ,5HDX ,F10.5,5X , 8 HX T E R M~~~
- ,Ft0 -.-5)

2 0 0 9  FORMAT (5X ,7rIZTEO = ,F 1Q.5 ,5X,6 HASC = ,F10.5 ,5X,5HRR = ,FiD.5)
2010 FOR~1AT (5X ,8HNRUNS ,I5) -

2011 FORMAT (SX,5HNL = ,I5)
300 STOP - - - .  — —----- - -- - -— —- -- - --— - - 

END

- - - — — — V--—.  — — 

~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _



- - V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V .- V -V

~T A O NE ?• ./7 ’, C~~T =1 FT N H 4 .2+75075  07/16/7

~~~~~~~ t - A T A  ~~~~~~~ 
- - - - 

CJ~~MJN/ ~-: A r 5 E J V / I T T , X J E M ( 3 0 ,4 5 ) ,Y 3 E M ( 3 O , 4 5 ) , Z O E M ( 3 O , 45) ,
— • X J T G M ( 3 0 ) , Y U T G M ( 3 0 ) , Z O T G M ( 3 0 ) , X P R I M E , Y P R I M E ,  —

• Z P R I M E , T I M E S ( S C ) , IT RA J (6 0 ) , IT A U (6 0 ) , I I I , N A DJ
U A T A ( I T ~~., J ( I )  , I= l,29)/3 4, b ,3 6,7 ,S,9 ,1Q,t1,1 2 ,2 13,14,2 15,16, SERIES

•l7 ,2- - 1~~, L2 ,19,23,21,22 ,-2 3,24,25,21,26, 27,28 ,29,30,31,21,32,33,34, SERIES
— - - -_ --_ • ,3t~,ji,35,39,4~3,L,:,39,t+2,38,43,34,44,5445/ --_ -- -_--~-—-_—_—— -SERIES

TAtITAU (I ),I=l,59)/~39~~t3/ SERIES
uA t . )

~

M ( ,l),I=1,27)/2?

~

0.C! - - - - - - - - - II - -

A T A ( Z L 4 ( , 1 ) , I i , 2 7) / 2 7 C . U /  -

~ A T A ( X D E : ~ ( I , 2 ) , I z i , 2 7 ) / 2 7 ~~O . O /  ~JJ
-— - - T ;~cy~ E;~ cx ,2 ) ,I= 1,27) /27~~l68.9/-- - - ----- — - - - - ---— -- - - - - -- — ---- __________________

~A I A (ZuENtI,2),Iz1,27)/27 O.O/
- - - - - ---- - - - K K -

A TA (Y E~~(I, 3),I=l,27)/27 337.8! 
O A T A ( ZO : M ( I , 3 ) , I = 1 ,2 7 ) / 27 ~~ O .O /  - - .

uA TA ( X 5.E1(I ,t+) ,1 1,27 ) / 2 7 0 . O/  LL
____— t~A T . A ( Y ~j E t 1 ( I  ,4 )  ,1 1 ,2 7 ) 1 27 5 0 6. 7/  _____________

- DA TA (XQ EM (I,E),1 1,27)/O.,127.9,251.2,35- .4,466.4,550.5,61’+.7, —A-
•~~5~~.ô,~~7L,.8,&b 8.6,63B.2,5~~4-.7,5tO.,416.g,303.7,i8g.4,63.2,—65.3,
—191 .

~

,-3I 3.7,— 418.7,—511.5, 585.8,—638.9, 668.9, 674.7, 556.1/
DATA (YD~~~(I,5),I 1,27)/6T5.IE~,663.4,627.1,568.2,468.8,391.6,28D.3,
•153.8 ,31.6,—96.7,—221.5,—338.4,—4 .,—531.6,— 600.9,—648.5,—672.6,

- - - - 

~A TA (Z_~EM (I,5),I 1,27)/27 O.0/ - —

~ A T 4(XDE’~(I,6),I=l,27)/27 O.O/ MM
— ATA (YJ z~N (I,6),I 1,27)/27 675.6/ —  -V

~~~~~~~~~

D A T A ( Z J ~~M ( I , 6 ) , I = 1 , 2 7 ) / 2 7 f 0 . O /
— C A T A ( X D E M( I , 7 ) , I 1 , 27 ) /O . ,~~ 221.1~~_ 4 17 . 8 ,.~~56 8 . 5 , .6 56 .6 , .672 .5,  B

• — 6 1 L 4 . 2 , — - 8 8. 4 , — 3 0 8 . 7 , — 95 .1 , 129 ., 3 38 . 9 , 5 1 1.5 ,62 7 . 7,6 7k .9 , 6~l 7 . 7 ,

~~~~~9 . 2, 39 O .3 , 1 8 8 .3 , — 3 4 . 4 , 25 3 . 2 ,— 4 k 4 . 3 ,- 5 8 6 . 3, 663 .9 , — 66 B .3 , —599.1,

CATA (Y&)EM (I,7),1 1,27)/634.8,599.9, 8.9,342.9,i49.2, 60.9, 264.3,

— •36~~.7,51~~.2 ,~~o9.7 3k . ,588 .5 ,478 .3 ,-315 .-3 -,117-.7,— 92.9 ,—293.3 , ----V-

CA TA (Z

~

-

~

(I,7),I=1,27)/2 31.1,218.3,13l. 6,124.8,5k.3,—22.2,—96.2, - — —

-j59.7,—2 05.4,—228.S,—226.8,—i99.9,— i51.,—6~,.4,—1O.4,65.?,134.5,
— •j53.~~, ?1,9,230.B,214.2,174.1,ii4.8,42.8,—33.8,—tO 6.8,—I67.9! 

DAT A(XDE~~(I,8),I=t,27)/O.,~~t27.9,~~251.2,_365.L.,—466.4,~ 55O.5, 
V

~~~~~~~~~~~~~~~~ 7, b . 6, 74.8, 658.6, 63B.2, 58~~.7, 510.4’4i6.9, 3O8.?, - _ _ _ _ _ _ _ _ _ _

•—1~~9.k,-63.2,65.3,t91.5,3iO.7,4iB.7,511.5,585.8,&38.9,668.9,67~~.7,
- - - — -

~A T A (y D : M( I , 8) , I =1,a7)/ 575 .6 ,663 .4 ,627.1,568.2,488.8 ,39L.6,28O.3 ,
•1 .e ,3 1.6 , —O6.? , —22 1.o, —33 ~ .4,— ’.43.,— 531.6, -6O0 . 9,- 6~~8.5,—6 72.6, - --
• — 6 7 2 . 4 , -647 .9 , -~~99.9, — 5 3 O . 2 ,— k4t.3 ,— 336 . 5, —2 19.5, - 94.&,33.8,161./

1 A ( z j i( I,-

~

) , I=i,27) !a7 O.O/ —--— - -
i 3 A rA ( X j :~~(I,9), I=1,27)/27~~O.0/ NN
U A T A ( y 3 : M ( I ,q ) , I=1,27)/274634.8 /  - —- --—------ — - -—  —______ - -  . — 

~

Ar A (XULM (I,10),I 1,27)/27 O.0/ - --  — -  - - - -  —-—-— 0 0 ——-
.~ATA (Y.:;1 (I,t0),I=1,27)/27 714.2/
O A T A ( Z ~

_ i(I,iO),I 1,27)/2 7 259.9/ ———— — -—- -___

O A T A ( X O M(I,il),1 1 ,27)/ 27 0 .O/  0
O A T A ( Y O E M ( I , t 1 )  ,I=1,27)I844.5,822.5,757.7,653.5,515.~~,350.4,167.i,

- — _ k _ ~~Is~_~ _~~ 
-V— --V— 

-V - - _ ______,V V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- 

-



—

- .T A  3 7~. / 7’ . O~~r= 1 FTNH 4.2.75075 07/16/7

— . .~~,—~~L5.4,—39~~.9,—553.8,—683.8, 778.3, 832.3, 843., 8O9.8,

• 79 • 2/

~AT A( ZOL~1 (I,j1),I=1,27)/O.,—191.
1s, 372.8, 534.8, 669., 768.4, V

•_ 8~~7.8, _ 4 . 1, _ 3~~6 . 7, _ 7.+ E , .4, _ 6 3 7 .6 , — 4 9 5 . b ,— 3 2 7 . 6 , — 1 L .2.7 ,49.6,
•~~39 . 4 , L.1b.6,572.3,698.i, 787 .6 ,836 . 2 ,841.2 ,802 .4 ,722 .,6O3 .9 ,454 .4 ,

3 A T A ( X J L M ( I , 1 2 )  , I = t , 2 7 )/ 2 7 ~~0 .0 /  Q

~ A T A ( Y D L M ( I , j 2 )  , I= 1 ,~~7) / 8 t 5 .7 ,  844 . , 828. 1s ,7 6 9 . 7 ,o 70 .9 , 53 7 . 3 , 3 75 . 7 ,

—745.,—~~39.7,—49~3.i,—33O.6,—145.9,46.4,236.3,4i3.8,569.9,696.3/
DATA (ZthM (I ,12) ,I=1,27)/218.6,28.,— 1t4. ,—347.L.,—512.8,—ôSt.5,

• —7 ~~~~6 . 3 ,— 8 2 1 . -~~~,— 8 4 4. 5 , — 8 23 .2 ,— 7 59 . 2, — 6 5 5 . 6 ,— 5 17 . 9 ,— 3 5 3. 3 ,— t 7 O . 3,  
V

•2l.~~,2 12.3,3~~2.,S5l .3,bS1.9, ??7.l ,83i .8,843.2,8lO.7,?36. l ,&23.2,
~ .77.8/
LATA( X I1(I,l3),I=1,27)/0.,159.9,31k.,4~3E.8,583.,688.t,768.4, E

•—239.4,—368.4,—52 3.3,— 639.4,—?32.2,—798.6,— 836.2,— 843.4,—820.2/
—~~A TA(YD~ M (I,~~3),I=1,27)/8t.4.5,829.2,783.9,7l0.3,6l0.9,~~89.5,350.k,
•198.~~,3j.5 ,—120.9,—277. ,—L.23.,—553.8,—664.5, 7St.t,—810.6,—840.8,
•~ 8L+O. 5,-~809.t~,~~749.9,—662.8,—55t.7,—420.6,—27k.4,—11 8.2,42.3,

13A T A ( Z D E M ( I , 1 3 ) , 1 1 ,2 7 ) / 2 7 0 . O /
D A T A ( X U L M ( I , i 4 ) , I = 1 , 2 7 ) / 0 . , — 6 4 . 3 , 12 S .2 , —19 1.4, -~2 53 . k, -3I4.,  F
—372.8,—429.4 ,— 483.5,—534. 8, — 5 83., — 6 2 7 . 8, — 6 6 9 .  ,—706.3 ,-7 39.5,

• — 7 b 8 . 4, — 79 2 .8, — 8 1 2 .~~,— 827 .8, — 8 3 8 . l , — 843 .5, — 8 44 . 1 , — 8 39.8,~~83O.6,
—816. 5,- 797. ~~~, — 774..,
O A T A ( Y D L M ( I , 1 4 )  , I= 1, 2 7 )  / 793 . 5,  79 1. 2, 7 8 4. 3 , 7 7 2. 9 , 757 . , 7 36.6,712 .,
b 83 .3 ,65 3.t ,oi4. 1,574.1,530.7,484.3,435. ,3-33. 2,329.2,273.3,215.8,

•1,7.,97.4,3T .1, —2 3. 3 ,— 8 3 . 6 , —143 .5, — 2 0 2 . 5 , — D D O . 3 , —3l&.&/
— - UAIA ( LO M( I , ILe )  ,I =j , 27)/ 2 8 8 . 8 ,2 S 8 . , 2- f ~5 .5 ,28t .3 , 275.5 ,268.1,259.2,

•248.7 ,23~~.o ,223.5, 2o9 .,tq3 .2, 176.3,t ~ 8.3,139.5,it9.8,99.5,78.5,
• ‘7 .2 , 35 . 4, 13 .5 , — 8 . 5 , — 3 0 . 4 , — 5 2 . 2 , — 73 .7 , 94.7, 115.2/

D A T A ( X ~J~~M ( I , t 5 ) , I l, 2 ? ) / 2 7 O . Q /  G
U A T A ( Y D E M ( I , 15) ,I=j,27)/~~L+4.5,8t4.6,727.2,58B.3,4O7.8,198.5,-24.8,

2~~o .4,~~~5 C .o , 6 22 , 9 , — 7 5 1 . t , 82o .3, — - S 4 3 . Q , 3 OO . 1 , 7 00 . 7 , 551.7,
— _ _ _ _ _ _ _ _

DATA(Zo (1,15) , 1 = 1,2 7 ) / 0 .  ,— 2 2 2 . & , — 4 2 9 .~., — 6 O ~~. 8, 739.5 , 820 .8 ,
•—844.1,— 507.7,—7t4.2,—~~70.2,—385.9,—t74.~~,49.6,27O.,47t.4,639.4,
•76~~. 1 , 83 1 . , 8 4 1 .2 , 79 i .g , 6 6 6 . 5 , 5 32 . 7 ,34 i. 1 , 12 5 .5, -9 9., —3 i 6 . 6 , — 5i i . 7I
UA T A (X O ( , ) , I 1,27)/O.,64.3,12~~.2,i91.’+,253.4,3i4.,372.8, H

• 2 ~~.c ,4 8,i ,5 ,~~34 . 8, 5 8 3 ., 6 2 7 . 8, 6 6 9 . , 7 O 6 . 3 , 739 . 5 ,76 8 . 4 , 79 2 . B,8l2 .6 ,
- - 

~~ 27 .3 ,B 3 8 .1,8k3.5,844.1,  ~39 .8 ,83O .6 , F~16 .5 ,797.8 ,774.4/
5~. A T A ( Y J :  M ( I , 1 6)  ,1 1, 2 7)  / 793 .5 , 791 .2 ,784 .3 , 772.9 ,757 . ,736.6,7 12 . ,
33.J, u .5,514 .1,574 . t, - 30 . 7 , 484 . 3 ,4 3 5.,383 .2 ,329.2,273.3,2 15.8,

•~~57 . , 3?. + ,37.i,— 2 3 .3 , — 8 3 . 6 , — 1k3 .5, — 2 U2 . 5,— 2 6 O . 3 , —3 16.6/
J A T A ( Z O E M ( I , 1 6 )  , I =j , 2 7 ) / 2 8 8 . 8 ,2 8 8 . , 2 ~~5 .5, 2 61 .3 ,2 75 . 5, 2 68.1,259.2,

— • 5 7 . 2 ,  35.  4 , 1 3 .5 , — 3 . 5 , — 3 3 . 4 , — 5 2 . 2 , — 7 3 . 7 , -9 4.7 , — 1 1 5. 5 /

C~~TA( X j-~M (I,17),I=1,27)/27 O.0/
: A T A ( Y D : M ( I, l f l, I= t,?7)/ 844.5 ,839 .,822 .5 ,795 .3 ,757 .7,710.3,653. 5,
88.3,515.4,435.7,350.4,260.4,167.t,71.6, 24.8, 120.9,-215.5,

•— ~~3 7 .2 , — 3 94.9, — 4 7 7 . 4 , — 553.s, — 6 2 2 .9 , — 6 8 3 . 8 , — 7 3 5 . 9 , — 778.3 , — 8 l 0 .6 ,
— 832.3/

~A TA( ZL~-i( I, 17) ,I=t,27)/O.,—96.3,—i91.4,—283.9,— 372.8,—LiSb.8,
‘—5 34.8 ,- o05 • 8 ,— 669. , — 7 2 3 . 4  ,— 7 6 8 .4 ,  — 8 0 3 .  3, — 8 2 7 .  B ,— 8 ’+ t . 4 , — 84 4 .  1,
•— 835.-~,—3t6.5,—786.&,—746.5,—6%.5,—637.6,—570.2,—495.5,—41k .3,

V t

~~— 

t
tV__ ___ 1~ 

- 
V 
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---

~~~~~

J.~TA 3:~E 7~$/7.. O~~T 1  FTNH ~4.2,75075 07/16/7

-—- V — • — 3~’7. r.) , — .:~ 55L~. 7, — 1~~~ .7/
J

— 7 u - ~ e ‘~+ ~~ • 3 ~~~~~~~~ , — t ~3 .  ~,— 7 9 7 . B , 73 O .  9, — 6 3 7 .  6 , 521. 2,—385.9,

- -

A TA( Y 3-:M(i ,i~ ) ,I= 1,.?7)/~ 4L..5,829.2,783.g,710.3,610.9,489.5,350.4,
• 3 . . , . 5, — j 3.9,—~~f7.,—423.,—553.~~,—6&4.5,—751.1, 810.6, 840.8,- -

~— .- ,— 5 C ’ ~.5 ,—7 .9, —6 ~~2 .3,—5 51.7,— 4 2 0 . . , 2 7 4 . 4 , 1t8.2,k 2.3,
U I • /

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - R

~ [~.A T A ( Y - t ( I , 9 ) , ~~~ 1,2 ?)/ 8 7 2.9 , 8 6 4.5 , 33 9 . 6,7 9 8 .6 ,74 2 . 3 , 6 7t . 7, S 8 8.3 ,
- -

• — 6 L .o, — o 9 b . 1, — ?o2 .1 , — 8 1 3.6, — 849 .5 , — 8 6 9 . 1, — 372.  ,— 8 5 8 .2 , 8 2 8.,
- - - V

‘ lT ~~ .7 , i . 1. 7, 1 0 1. 1 , 5B . 6, 1~~ .9 , 29.1, 7 2. 5 , 114.5, 1 4 .4 , I91.2, - -____ _____

• — 2 .~~~, —~~ 5~~ .J , — 2 7 7 . 4 , — 2 9~~ .1, — 3 O 9 . 2 , — 3 16 .3 , — 3 i 7 . 4 , - —3 12 .4 , — 3O i .k ,

‘- 23 4 .6 /  - -V - - - —

CA i A ( ~~~~- (I,2O), !=l,27)/0.,—96.3,—19i.6,—284.9,— 375.l,—k 61.2, K
• —5 .3, —

~~~~ l7.5,— b~~~~6 .3, — 7 4 7 . 5 ,— 8 O 3 . 7 ,— 84 S .2 , 8 8 O . 6, - 9 O 6 . S , 9 2 2 . 7, 

•—9 .~~,— g25.,—c3t1.2, — 887.b,—854.3,—8ii.9 ,—760.7,—7O 1.3,—634.3,
_________ -- V - -

~3A TA (y :~~-:(I,2o) ,I=l,27)/928.9,923.9,908.9 ,884 .1 ,Bk 9.8,8O6.3,Y54.Z,
- - ‘b93.~~,~~!~~.,551.5,47t.,3 ,4,295.6,202.7,1O7.6,ii.3, BS.l, lBO.6,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
DATA (ZD

~

1(1,2O),I=1,27)/27’Q.0/ - — V------V—----- — --- - - V - V _ - - _ - - - - -
-

END 
_ _ _ _  - _______________________  

V
~~ — V ’L_V~~_~~~ _~~~_ 

~~~~~~~~~~~~~~~~~~~~~ - —



DATA t,~J 1.114 3 PT=~ FT N~1 4.2+75075 07/16/

-—— - 

~L3C ~ -~~ T~ T~1O - - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , Z D Z M ( 3 0 ,’s 5 ) ,
• XjTGi (30 ) ,Y~~T3M(3O ),ZOTG 9 (3-J), XPRIME ,YPRI ME,
• ZP~~I~~E, T I ) F - ~L 5 O ) , I T R ~~J ( 6 O ) , IT A U(6 0 ) , I I I , N ADJ  V

- S
T A ( Y J 1 ( I , ? 1) , L = 1 , 27 ) / 9 2 3 . 9 , 9 U 1 .7 ,~~2 i . 8 , 693. 8, 52 5.3,326 .  ,107.&,

V 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1, 126.5, 343. ~ , 5 4 J . 9 , 70~~.4, 8 30 . 6 ,906 .1,

~~ 2cS.7/
TA ~~~~~ ( 1,2 1 )  , = 1~ 2 7 ) / a .  ,— 2 2 3 .  ,—~+ 3 3 .  , — ;i 7.6, — 7 6 6 . 2 ,—8 6 9 .  8 ,

- - 9 .7 , 1.~~, 5 S 6 . + , 7 3 3 . 7 , 6 1 O . 5 , ’ 4 24 , 5 , 213 .7 ,9.0 ,232 .3,44 1~~~, -

•o 2 4 . 7 , 7 7 1 . 5, 3 7 3 . 2 , 9 2 3. ? , 9 2 0 .3 , 8 63 . , 7 5 5 . 2, 60 3 s 2 , 4 1 6 ., 2 0 4 .4 ,—19.1/
U~~T X ( I , ~~2 ) , 1 = t, 2 7 ) / Q . , I 6 O . 1,31,. , . ,4 6 1.2 , 5 93 . 2, 7O 7 .5 , 8 0 O .7 ,  1—
•o6~~.~~,9j).,9 .8,9l5.9,877.5,811.9,722.,610.t,480.7,336.5,182.3,

V ?2.6,—t 37.7,— 2 94.,—4~e1.4,— 575.6,—o92.7,—789.,-86l.6, 908.6/ V. - V

J ATA (y~:Ncr, 22),I=1,27),923.9,g15.,s?3.8,8O6.3,714.8,6Ot.9,471.,

•—91C.3,—~~~&.o,— 918.o,—68i .2,~~817.3,—729.,—o18.9,—490.3,~ 3k7.,
— -  - - - —__________

T A ( z ~~~~~ I ,2 2 ) , : = 1 , 2 7 ) / 2 7 O . O /
T A ( X . ~:~~( I , 2 3 ) , I = 1 , 2 7 ) / O . , — 9 6 . 3, — 191 .7 , — 2 8 4 . 9, — 37 5.1 , — 4 6 i .2 ,  - --— -U -——-

— 5 4 2 . 3 , 17. ’,, 6S6 .3 , — 7 4 7 . 5 , 8 00 .7 ,~~~45.2 , 880. 6, — 9 O 6 . 5 , 922.7 ,
- V ‘— 92 8 . 8 , — 9 2 ~~.,—911 .2 , —88 7 . o, ’854 .3 , — 311 .9, 760 .7, 701.3, 634.3, - 

V

‘—5 63.5,—4E.6 . 7 ,— 3 9 5 . 6 /

‘rQ 3 . 9 , 5 ÷2 .2 , L,77.6,
~
4 3 7 .9 , 3 3 3.8 ,2 5 6 .  ,175.6,93.2,9 .B, — 73.7, 156.k,

‘—23?.4,—315.8,—390.9,—46l .?,—527.5,—587.7,—641.5,—688.4, 72?.8/ -

~

3A 1A (Z2E’1(I,23) ,I=1,27)/464.5,’-.62. ,45i+.5,t+ L+2.1,L+21+.9,403.2,3?7.t,

~~~~~.9,313.,275.7,23~~.5,192.7,1z+7.8, 1 0 1. 4 ,5 3 . B, 5 . 7 , — 42 .5 , —9 0 . 3 ,
•—157.l,—182 .3,— 225.7,—266.6,—304.6,—339.3,—370.4,—397.k,—420.2/

- - TA ( X ~~j 1  (I ,24) ,I 1,27)/C. ,—223. ,—~~33. ,—517.o, 7o6.2, 869.8, - V
•_ 9 22 . 7 , _ S2 1 . 5 ,

_
~~~~ 6 6 . 4 , _ 7 6 O . 7 ,_ 6 1 Q .5 , _ 4 2 4 . , ,_ 2 13 . 7 ,9 . 6 ,2 32 .3 , V 4 4 1 . 4 ,

‘F ,.7,771.5,~~73.2,923.7,92O.2,8S3.,755.2,603.2,416.,204.4, t9.1/ ——-

~,~~T~,(y~~~;1(I, 24),I=1,27)/928.9,9O1.7,S21.B ,693.8,525 .3,326.,107.6,
•—1j7.1,— 33i..9,—533.1,— 700.~~,— 82S.2,—934.,—928.9,—899.4,—8i7.3, 

-

7.~+, 517.4,_3l7.,~~i8,1,126.5,3te3.3,54O.9,706.4,83O.6,9U6.1,
•~~~~2 V ~~. 71  

- - - - — - . - - - — -- - - -— - - — - -- —_____

DA T A  (ZD~~’~ (1,24) ,Izl,27)/27 0.O/
A TA( X .. ’1(I,25),I=1,27)/D.,—191.6,— 375.1,—542.3,—686.3,—800.7,

‘— ~
;
~0.6,— 922.7,— 925.,—887.6,—811.9,— 701.3,— 560.5,—395.6,—2t 3.7, V

‘22.rj,i.6).5,354.3,523 .8,670.8,?89.,B?3.2,9l9.B,926.8,894.,822.6, - - -

715.9/
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• 1b7 .E, —~35. 1,—274. 1 ,—4 51 .  3, — 6 0 9 .  1,— 7 4 0 .  7,— 84 0 . k , — 90 4 .  ,— 92 8. 6,
•— 9:3.~~,— B 5 8 . 7 , — 7 6 7 . i , — 6 4 2 . 6 , — 4 9 3 . 3 , —3 15. ,—130 . ,62.5 ,252. ’.,431.’-.,

TA~~L~~~H (I,25),I=~~,27)/27~~0.0/
L -A T A C XCEM (1,261 ,I=I,27)/O.,223.,433.,617.6,766.2,869.8,922.7, N

V V J 2 1 . t , 6 6 .L., 7 6 0 . 7 , 6 1 0 . 5 , 4 2L + .5,2 13 .7, _ 9 .6 , 2 32 ,3 , _44 1. k, 624.7,  --_______

• —7 7 1 . 7, — 73 .2, — 9 2 3 .7 , — 92Q.2 , — 863 . , — 7 5 5 . 2 , — 6 0 3 . 2 , —416 . , —204.4,19.1/
DA TA( Y~~~M (I,26) ,t=1,27)/928.9,901.T ,821.8,693.8,525.3,326. ,107.6,

.—117.1, 334.9, 533.t, ?03.2, 826.2,’ 9 . , 928.9, 899.4,’817.3,
•—&

~

7.4,— 5l7.k,—3i7.,-- 98.1, 126.5,343.3.540.9,706.k, 830.6,906.1, - -

LA TA( Zi

~

E:1(I,26),I=1,27)/27’U.O/ 
C A T A ( X D E M ( I , 2 7 )  , I =j ,2 7) / L . , 1 9 2 . . 6, 3 75 . 1 , 5 42 . 3 ,6 86 .3 ,B 0 0 .7 , 8 80 .6 ,  N

•9 22.7,925.,887.6,811.9 ,701.3,560.5,395.6,213.7,22.6 , - 169 .5,-- 3 5’i.3,

- - V

- -~~~
--- 

- -



~~~~~~~uuu.u.u.i.uii ii...w—- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VV~-VV V ~~~

~ A T A  TWO 7~,/ 7 L ~ 0PT=i FTNH 4.2+75075 07/16/7~

DA T .~. ( Y D i( I , 27) , I= t ,27)/ ’ 1 2 i .9,9O8.9,849.d ,754 .2,626.,471.,295.6 ,
•1a7.~~,—85 .1,—274.1,—451.3 ,—6O9.1,—74O.7,— 840.k,—904.,—928.6,
•—9~~3.3, — 8 . 7, — 7~~7.1,— ’ 4 c ~.b,— 4 9 0 . 3 , — 317.,—13O . ,62 .5 ,252. 4,
43 1.4 5’il. 9/
D A T A ( Z 1( I ,T ~7) , I = 1 , 27 )/ 2 7 0 . 0 /
~ A t A ( X ~~~~ ( I , 2 8 ) , I = 1 , 2 7 / 2 7 ’O . 0 /  PP

‘U

DP.TA (Z0. M(I,28) ,I=j,27)/27 0.0/
flA TA (X~

)
~ M (I,29),I=1,27)/27’3.0/ W

U A T A  ( Y J ~~M ( 1, 29 )  ,I 1,27) /928.9,908.9,849.R ,?54.2,626.,471., 295.6,
‘IC 7, ô ,—8 5.1 ,— 2 ? 4 . 1,  — 4 5 1 .  ~ ,— 6 0 9 .  1, — 7 4 0  • 7, — 8 4 0 • 4, —90 L.. ,—928. 6,

~ 9l3 .3, _ 8 58,7 ,~~767 . 1,~~b4 2 .6 , _4 9 0 . 3 ,_3 17. ,_ 13 O .,62 . 5, 2 52 . k , 43t .4 ,
591 • 9/
OATA (ZDEM (I,29),I=I,-27)/O.,—19 1.7,— 375.1,—542.3,—686.3,—800.7,

•—22.6,169.5 ,354 .3 ,523.8 ,670 .8 ,789., 873.2,919.8,925.8,894 .,822.6,

~AT A (XUEM (I,30) ,1 1,2 7 i/ O . , 9 6 . 3,191.7 ,234.9,3 75.1,461.2,542.3, 0
o17.6,686.3,747.5,80O.7,~~45.2,880.6,9O6.5,922.7,928.8,925.,911.2,
•837.6,85~..3,811.9,760.7,701.3,634.3,560.5,48O.7,395.6/

~ATA( Y 3z.M(~~,30),I 1,27)/8O4.5,80O.1,787.2,765.7,736.,698,3,653.1,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• —2 3 7 .L+ , — 3 1 5 .3 , — 3 9 0. 3, — 4 6 1 .7 , — 5 2 7 . 5,— 5 8 7 . 7 , — 6 41 .5 , — 6 8 8 . 4 ,— 7 2? . 8/

V -- — OATA (Z3L’1 (I,30) ,I-=1,27)/464.5,462. ,454.,,442.1,424.9,403.2,377.L,
•346.9,3i.3.,275.7,235.5,192.7,147.8,lOi.4- ,53.8,5.7,—42.5,—90.3,

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~A T A ( X u~~t1(I,31),I=1,2 7)/ 0 . , —160.1, — 3 15.3 , —461.2 , — 593.2,— 70 7 .5 ,  X
•— 8uo.7,—869.8,—913.,—928.B,—916.9,— 877.~~,—81i.9,—722.,—6t0.5,
•—4 8D.7,—33b. ,,—182 .3,—22.6,137.7,29½.,L.41.k,575.6,692.7,789., 
•86: .6 ,9~~8.6/
DATA (YDEH (I,3i),I i,27)/928.9,915.,873.8,805.3,714.8,601.9,471.,
•326.,171.2,11.3,—14a.9,— 304.7,—451.3,—5 84.5,—700.2,-’794.9,-—865.8,
•—91O.8,— 92B.ô,—9I8.~~,—881.2,— 8t7.3,—729.,—6t8.9,—490 .3,—3 ’+7.,

D A T A  ( Z D E M ( 1, 31) ,I:1,2 7 ) /2 7 0 .D /
- -  --- - — U A T A ( X Q E M ( I , 3 2 ) , I = 1 , 2 7 ) / O . , -128.3, -2 5 4. t, — 3 7 5 . t , — 4 88.8, —5 93 .2 , V

•— 686.3 , —7 66. 2, — 83 1.3, — 8 S d . 6 , —9 13., —9 2 7.9, — 9 2 5 . , — 9 0 4 . 4 ,—866 . k,
•—~~11.9,— 7t+1.8,—657.5,—5~~0.5,—452.9,—336.5,—213.7,—86.8,4 t.7,169.5,

•294. ,412 • 9/
O A T A ( Y D : M ( I,32) , I=1,27)/872 .9 ,&64 .5,839. -6,793.6,742 .3,67t .7 , 588.3, V

•L.9 3 . 6,3 3 9 ,4 , 2 7 7 ,3 , 1 6 0.9 ,4 Q . 8 ,~~80.,~~199.2 ,— 3 1L + . 7 ,~~424.1, — 52 5.4,
6tb.6,—~A6.i,—7o2.1e8I3.6,- 849.5, 869.l, 872. ,— 858.2,B28. ,—781.9/
D A T A ( ZO EM( I , 32) ,1 1,27)/3 17 .7 ,314.7, 30 5.6 ,290.7,270.2,244.5,2 14.1,
179.7,141.7,iO1.1,58.6,14.9,—29.1, — 7 2.5,—114.5, --154.4, - 1 91.2,

•_224.4,_253.3,~~277.4,—296.t,—309.2,~~316.3,—317.k, 312.V4,~~3O1.4,
• —2 8~+. 6/

D A T A  ( X D ~~M ( I ,33) , I :I ,  2 7 )  /27 ’0 .  0/ p

D A TA (y u : M ( I , 3 3 ) , I = 1 , 2 7 ) / 1 0i 3 . 4 , l O li . 3 , 1 0 05 .2 , 9 9 5 . , 9 8 0 . 9 , 962.?,
•943 .7 ,914 .9 , :~85.4 ,8,2 .3 ,~~I~~.8 , 77 6 . , 733 , j ,6 87 .3 ,638.6,587.4,533 .8,

4 7 $ .  1 ,4 2 0 .4 , 3 6 1. 1,30 0 . 3 ,  23g .  2,175.2,111.6,47 . 4, — t 6 .  9, — 81 .2/
[A T A ( Z O ~~M ( I , 3 3 ) , I 1 , 2 7 ) / U . , — ô 4 .3 , - i 2S .4 , 191.9, — 2 5 4 . 9 , — 3 16 .4,

•—3 7 € . a , — 4 3 5.7, — 4 9 2 . g , — s + ~~.1, — 6 O 1 . i , —6 51 .7 , —699 . 6 ,— 7 4 4 .7 , — 7 8 6 . 8 ,
• — 3 2 5.8 ,— 861. L., —8 93 . 5 , — 9 2 2 . , — 9 4 6 .9 , — 9 6 7 . 9 , —98 5 . , — 9 9 8 . t , — 1 0 0 7 . 2 ,

— t 3 1 2 .  3, —IC 13. 2, — l O i O.  1/
~j A T A ( X O M ( I , 3 4 ) , I 1 , 2 7 ) / 2 7 0 . 0 /  QQ
3 A T A ( Y 1 ( I , 3 4 ) , I = t , 2 7 ) / ? 7 ’ ~~?8. B/



-- --V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3ATA TWO 7~./74 OPT=1 FTNH 4.2+75075 07/16/7

- — —--—— - t J A T A ( ~~~~ 1(~~,3~.) , I = l,2 7 )/ 2 7~~262 .3 /  - - - - . V ____

J A I A (X ( I  , 3 5)  , I 1 , 2 7)  / 2 7  • 0 .0  / Z
V D A T A ( Y ~J t 9 ( I , 3 5 ) ,I = 1, 27)/ t 0 l3 .4 , 9 88 .4 , 9 t 4 . 9 ,796.3 ,638 .6 ,449.5,  - V

3 . l~,.3 ,-~~O 8 . 5 , — 4 2 i . 9 , —614. 6 , — 777 .1, — 9 0 i . 4 , —98 t .3 , i012.9, V

•— ~~3 4 . ?, _ - l 2 7. o ,— 8 1 4 . 9, — 6 5 2. , — L.76 .6 ,— 2 6 7. 3 , 45. 8, 178 . 5 ,3 94 . ,59 0 . 1 ,  —-

‘757. ~? , 3 ~ 7 • /
— ___--— - - uAtA (Z (I,35),I=1,d7)/0.,—223.4,—~.35.7,— 626.7,—786.8,—9O8.2,

--——--—
• 9

~~~~~ > ~~ _ • i13.2,_ 99I.7,_ 921.4,_ 8D5.7,_o5O .~+,_463.1,_25..,_30.5,
- •I93.-

~
,,4 U ~~. ,b02 .4, 76 7 .2 , 891+.3,977 .3,1012 .3,997. 5 ,933.6,823 .8 ,

- DATA( X r):~~(I, 3ó),I 1,27)/27 0.0/
G A T A ( Y ) 1( I ,36) , I 1 ,27)/ 1013 .4,100d.8 ,995.,9 72 .3 ,94 0 .7 ,900 .6,

— —--— e
~ 5~.~.3,7 ),.3, 133.1 ,6 3.3 ,587.~+ ,5Q6.2,420.L.,330.8,238.2,143.5, —— —

7.4 , —~.~~.1,— t4 5 . 1 , —2 - ~9.8, — 332 .k , 421,9, 507.u, — 588.7,—b64 . 5,
- - •— 7554 .3 , — 7 9 7 . ’./ -

C A T A ( O~~M ( I , 3 6 ) , t 1 , 27) / 0 . , — 9 6 . 4 , — 1 9 t . 9 , — 2 8 5 . 6 , 376.8 , k 64 . 6 ,
V - - - ‘— 5 4 8 .j , —~~26 .7 , —699 .&, — 76 b . 1 , — 82~~.8 ,— 8 7 7 . 9 , —92 2. , —9 57.8 ,—9B5 .,  — —

• —j O J 3 .~~,—1QL ~.J, —1012 .2 , —1OU2.9 , — 9 3 4 .6 , —957 .3 ,—92 1.4 , — 87 7.,—82k. B,
- - — ‘— 7 ( 5 . 1 , — 6 ’) 8 . 4 , — 6 2 .~+/ - - - V

~A T A ( X Q ~ M ( I,c7) , Iz 1 , 27)/ 0 . ,t28 .4 ,254.6,376.8,4 92.9 ,6O i .1 ,699 .6 ,  BB
- ‘786.8,3~~1.4,q22.,967.9,998.t,1012.2,1C10.1,991.7,957.3,907.5, 

-

•843.1,7b5.1, 74.7,573.~?,4&3.1,34S.2,22l.8,94.7,—33.B,—l&I .8/
0 A T ~~( Y J ~~M ( I , ~~7)  , I = 1 ,2 7 ) / 1013 .4, 1005 .2 , 98 0 .8,9 40 ,7 , 8 8 5 . 4 ,8 i5 .8,  -

‘7~~3 . t , 3 .b ,~~3 3 .8 , 42 0 . 4 ,300 .2 , 1 75 .2 , 47 . 4, 8i .2, 2 O 8 . 4 , 332.4,
‘— 4 , 1 .  ,—~~o2 .3 , — 4 .5 , — 7 5 6 . i ,— 83 5 . k , — 9O1.4, — 9 5 2 . 8 ,— 9 88 . 8 , — l 0 0 8.9,

• 8,—lU 00 • ‘+1
D A T A ( Z U E ” ( I , 37 ) , I= 1, 2 7 ) / 2 7 ’0 . 0 /  - - -

OATA (XDEM (I,-38),I=1,27)/2740.0/ CC
D A T A ( Y u c M ( I , 3 8 )  ,1 1,2 7)/1013 .4 ,995 . ,9 40 .7 , 852 . 3,7 3 3 .1, 5 87 .4 ,4 2 0 .4 ,

• 23 8 .2 , 4 7 .-4, — 1 45 . i , — 332 .4, — 5 07 .6, - 6 6 4 . 5 , 797 .4 , — 9 01.4, 972.7,
• — 1 0 0 3 .9 , —10 08.5, —97 1. 8, — 899.8, — 7 9 5 . 3 , — & D 2 . , — 5 04 .B , —329 .3, — 141.8,

- ‘50.7 ,2 4 1 .4/
D AT A ( Z D E M ( I , 3 8 ) , I =1,27)/ O. , — 191.9, — 37 6 .8 ,—5 48 . 1,—699 .6, 825.8,

•_ 922.,—9S5.,—10i2.3,~~10O2.9,— 957.3,— 877.,—765.i,—625.4,— 1.63.1,
V 

-- •— 2’~4.l,— 94. 7,98.,287.2,466.,628.,767.2,878 .7,958.4,1003.4,1012.1,
—

9z~4. 2/
— UATA( XD E~~(I,39),I 1,27)/27 0.0/ --- - V — - —--- — - - RR

uATA (YUEM (I,39),1 1,27)/27’i013.4/ 
-— DA TA (ZOE M (I,39),I=1,27)/27’O.D/ - -

~~~

OA TA XDEM (I,40),I=1,27)/D.,—64.3,— i28.k,—19i.9,—254.6,—316.k, DO
— —  - - ‘— 37~~.8,—435 .7, 492.9,- 5 . 1, 601.1,— 6Sl.7,—699.6,--744.?, 786.8,

•—325.3,—861.4,—3 93.5,—922.,—9t.6.9,—9o7.9,—985.,—998.1,—1007.2,
‘—1012.3, — 1013.2,— 1O10.l/ - ‘ - -  - - -  - --——--- _ _ _ _ _ _ _ _ _

(Y G E I I ( I , 4 0 )  , I= 1 , 2 7) / 3 7 7 .6 ,  875 .8,870.  5,86 1.7,849 .4,833.  7,814.7,
‘?9~~.J, 7o;~,.8,738.t,706.5,672.1,643.9,595.2,553.1,508.7,462. 3,414.,
•364.1,312.7,260.,206.3,151.8,96.6,41..i,—14.6,—70.3/

- . DATA(Z DEM(I ,t.0),1 1,27)/5O 6.7,505.7,502.6,497.5,490.4,481.4,470,4, - - V

~457.4,L,!+ 2.7,426.2,Li07.9,38B.,366.6,343.6,319.3,293.7,2b6.9,239.,
_____— “2 1 5 .? , 1 3C . 5 ,l50 . i, 1t9 . 1 , 8?.6 ,55 . 8,2 3 . ? I 8.5, k O . & / ~~~~~~

V u A T A ( X ~3E M( I ,4 t) , I= l,27)/ 0 .,64.3 ,t25.4,t91.9,2 5ke6,3 I6 . 4,376 .8, EE
V — ‘435.7,4’J~~.9,548.1,60j.1,651.7,699.6,744.7,786. 8,825.8,861.4,893.5, 

-—- ----- ----

$q~~~.,94~~.9,967.9,985,,998.1,1O 07.2,1012.3,10t3.2,1010.1/
V DATA(YO ~ M(I,41),I i,27)/d77.6,879.8,87O.5,661.7,B49.4,833.7,8tk.7, -

•792.3,?~ 6.8,738.t,?06.5 ,672.1,63k.9,595.2,553.I,508.7,462.3,414., 
•364.1,31~~.7,260.,2O5.3,151.8,96.6,%1.1, 1k.6, 70.3/ -

~~~~~~~~~~~
--— -----  -

f l A T A ( Z L~L’~i(I,4 i)  ,1 1,27)/506.7,505.7,502.6,497.5,490.4,481.4,470.k,
•L.57.4,442.7,426.2,407.9,388.,36&.6,343.6,319.3,293.7,266.9,239.,

. - - -
~~~~~~~~~~~~~~~ •- • V - V



- UATA tWO 74/74 OPT=1 FTNH 4.2+75075 07/16fl~

•213.2,180.5,150.1,119.i,87.6,55.8 ,23.7,_8.5.,_40.6/
EN Li



-—- - - V -
I

u.4tA T H R E 7~~/74 o~~r= i FTN )1 4.2+75075 07/16/7k

eL U C ~ D A T A  T~~R E~ 
- - -  - -  - —--  — V — - - _______

Cu M :-:ON/ 1MA/LEVEL ,1~~TS,XXS (5O),XDT~,O,YDTGO,ZJTGO,RLB,CGSE,SPO,RI,

‘.A:~, E D O T ,T H E TA L , R N ,
• PPX (~- J ) , PPY(5O),PPZ (50),TIME (50),TMAS (30),XDTGMS(30)
• ,Y3TGMS (33),ZDTGMS (30),XMA ~~(4,50),XKISS (7),NT 

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

• , X L O M P , Y C O I P , Z C O M P , T A M A . ( 3 0 ) , D t L I A R ( 3 0 ) , V M ( 3 0 ) , G , G G G
—-—— ‘1X 00,Y3-J ,ZDO,U XG,DYG,DZG,S2,S3,S4,S5,XDM (30),YDM (30),ZtJM (30),

*-.‘L~~<,SCA LLP ,F1,F 2,F3,G1,G2,G3,XC,YC,ZC,S1,RRR,SR,SPL,CTL,STL, V

- - 4-CPL ,Aj,VTI,XR (30 ),YE (30),ZE (30),ZALT ,NERR ,CLA ,NPX,NX ,CLAA (1 0),
• P , AR~.,,A ,SCAL E 1,1R.~ AL ,TMA (30),XfA, Y T A , Z T A ,SCALEV ,QMM (10),QM
•,SA, .~.A , V . ~ X ( 5 3 ) , V M Y ( 5 C ) , V M Z ( 5 0 )  - -  - .  - -

• ,EC3S (17 ) ,HR7 EE ( 17) ,FI7T (9)  ,FC 177(9)
— 

~— C3MMt3~ /PK/XL)H (22),YDM(22),ZDH(22),BO)1X(22),SOHY(22),BOHZ(22) -
•,KILL (22),P(4),SPK,SPHG,SPHS,SPM

- COMMON /tIANEUI/ITT ,XOEML3O , ’.5),YDEMC3O,45),ZDEM (30,45),
• XDTGM (3C),YDTGM (30),ZDTG~1(30),X PRIME,YPRIME , 

- — — - — - - ZPRIME,TIMES (50) ,ITRAJ (60) ,ITAU (60) ,III,NADJ
TA(XU~~:-~~(I,42 ),I=1,27)/0.,—16O .2,—316.4,—464.6,—601.1,—722.5, FF

-
~~— .$,—~~O~~.2,—967.9,—lQ03.2,—1013.2,~~997.8, 957.3, 892.7, 805.7,

‘—698.4,—~~73.S,—434.2,—234.0,—126.7,33.8,193.5,348.3,494.4,6 28.,
— — 

~~~~ 74 5 . 8 , 3—.~..9/ — — - — -

I J A T V A ( Y U E M  ( 1, 4 2 )  , I = 1 ,2 7 ) / 1 0 1 3,4 , i 0 0 0 .6 ,952 .7,900.6,815.8,7 10.6,
~~,8l.4,449.5,3OU.2,143.5,—l6.9,—i76.9,— 332.k,—479.5, 6i4.6, 734.3,

U ‘—835.4, —- )15.6,972.7,—1 005.4,—1 012.8,— 994.7,—95i.6,’—88k.6,—795.3,
•—6 ~~6. ,—55 ~) .5/  —— _ _ _ _ _ _ _ _ _ _

JA TA (Z~ E~~(I,42),I~~i,27)/27 O.0/
— TA(X JEM (I,43),I=i,27)/0.,l91.9,376.8,548.i,699.6,825.8,922.,985. GG

1002. 9 ,957 .3 ,877 .,  765. 1,625 .4 ,4&3 . I , 284.1,94 .7 ,— 98. , — 28 7 .2

uAI A(Y J M (I,43) ,1 1,27) /978.8,961.i,908.6,823.3,708.1,567.4,’+06 .i,
— 

~~~~~~~~~~~~~ —140. 2,— 321.1,—k9O.3 ,—6~+1.9,—77 0.2,— 870.6,—939.6,—974.5
•,—974.2,—938.7,— 869.2,—768.2,—639.,,—487.6,— 315.,—137.,49. ,233.2/
DATA (ZOE’ (1,43),1 1,27)/262.3,257.5,243.5,220.6,189.7,152.,108.8,  -

• 1.7,12.3,—37.6,—86. ,—131,L+,—172.,—206.4,—233.3,—251.8,— 261.1,
— -

~~~~
9 D i .~~~~2S~ ~5,— 232.9,— 2U5 .8,—l7i.3,—130.6,— 85.2,’36.7,13.1,62.5/ - — -  

OA TA ( XOEM (I,44),I 1,2?)/27-’0.0/ HH
— TA (YD (I,44),I 1,2?)/952.3,1005.2,lO03.8,962.7,869.2,733.,

‘—t011.2, — 971.8,— 884.5,—75 3.7,—585.9,— 38’3.2,- 1?3.k,50.9,272.7,

OATA (ZDEM (I,44),I=l,27)/346.5,128.2, 96.6, 316.5,520.9, 699.7, - - - -

•— 8+ L1. 1,—946.9,— 10 03.2,—IOIC .l,—967.3,— 877.,—743.5,—573.4,—375.1,
•_1

~~
8.,,b

~~
.1,287.4,491+. ,677.3,826oB ,g35.6,.99B.

~
F,tOl2.lV,976.,8qi.9,

763.9/
— - . C A T A ( X O C I ( 1 , 4 5 ) , I = l , 2 7 ) / 2 7 - ’0 . O/ - - — - — • - - - SS

D A T A ( Y D E M ( I ,4 5) ,I 1 , 27 ) / 2 7 i12’+ .B /
o A T A ( Z o : M ( I , 4 5 ) , I = i , 2 7 ) / 2 7

~

0 . 0 /  - -  - - - — -  - - - - - - - — --—--- - - - - -- - -

t 3A T A L L A A ( I ) , I = 1 , 8 ) / U . 0 4 3 , 0 . 0 4 3 5 , 0 . 0 k 5 5 , 0 . 0 4 85 ,0 .05 15,0 .059,
~3.U477,O.033f V V V_ _  _V .V _ _ V  VV _V V V . V  V_ V V_V_ - _ _ _ _ _ _ _ _ _ _ _ _ _

D A T A  (~~M M ( I ) , I t , 8) / 0 . 0 , 0 . 3 , 0 .6 , 0 .8 , O .9 , 1 . O S , 1 . S,2 .2 /  
V

- - C A T A ( T A M A .( I ) , 1 t , 2 8) / 0 ., .2 5 , l .  , 1 .7 ,2 .,2 .5,3. ,4 ., 4 .5,5 . ,6 ., 7 . ,  - . - - - -

7.5,~~.,9.,9.5,10.,11.,1t.5,t2.,i3.,14.,t5.,l6.,17.,i8.,19.,
2 0 ./  - — - - - - - - -

3ATA(~)ELTAR (I),I 1,28)/0.,31.2,445.6,1418.6,i97B.1,2958.1,3945.6,

~,~.7 3 . 6 ,6 S 0 5.6,7728.1,q558.1,113t~3.1,12 263. ,i3115.- ,t4580.,—-——--- -
* j 5j .~~3 . ,1573B. ,16753 . , t72 18. ,17o60.,t8505., i9295.,20038. ,
• 2074 5.,211+2 0 . , 22 L 6 0 . , 2266 5. ,23240./  - - -  V -

- - - - V - - - - V— - - - - — - —- 5 —  -

V

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -—- V -V ~
- V-

~~~~~~~~~
. V -V V

- • — -  —- - .



JA T A TH REt. 14/74 OP T:1 FT NH 4.2+75075 07/i6/7!

— —— — —  

~jMA (VM(I),I=1,28)/i25.,i25.,98O.,t8OO.,193O. ,1990.,1960.,1890.,
* 1356.,1840.,1820.,1800.,1780.,1630.,1300.,1130.,1070.,960.,
• ~J33 .,870.,820.,760.,725.,69O.,660.,o20.,590.,5o0./

~.AT A (XJ .~(I) ,I= 1,22)/13.5,0.,9.,—11 .3,—1ô.8,—13.2,—1 .5,—~..2,~ 16.3,
• —i .~~~~~,— 2 J .3 ,— 6 . 8 ,— i 9 .4 , — 19 . 4, — 19 . 8 ,3 .4, — t . 6 ,— 5 . 6 ,— i. 6, — 1 6 .7,— 12 . Z ,  - -

L~AT A (YD (1),I 1,22)/j2’0.,—4.,4.,0.,0.,.9,0.,—.9,3’0./ -______

3 A T A  (Z D UI) ,I=1,22)/ .1, .2,.6 ,0. ,3.8,2.8, — .3,— .3,.3 ,.4,5.7 ,— .3,.3,
‘.3, U. ,— 1 .e,—1.6,—i .ô,—1.5,— .2,—i.9,— .t/ V

D A T A  ( - 33 ) 1X ( I )  ,1 1,22)/6 .5 ,12.5,6.,6.5,2.7,2.5,6.8,3.,1.8,1.5,2.5,
‘~!. u,2 • 2,2.2,. 2,1 • 3,1 • 3,1. • 3,1 • 3 ,3.1,3 • 6 ,2  • I

D A T A  (u J I i Y ( I )  ,1 1 ,22 )/ 1 .7 ,2 ., 1 . 9 ,2 ., .3 ,.4 ,7.5 ,9.5, 3.2, .3 ,.1,11.9,
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _ _ _

UA TA (33HZ(I) ,I:i,22)/2.,2.5,2.8,2.3,2.7,1.6,.3,.3,.2,2.3,2.3,.2,

D A T A  ( K I L L ( I )  , I= 1, 2 2) / 4 ’ 1, 0 , 1 , O, 0 , 1 ,5 ’0 ,t , 5 ’O , 1 , I /  V

D A T A  (E C~1S(I )  ,1 1, 17 ) / —j . , .9848, .9397, .8o6, .707 1, .5, .342,
•— .1736 ,3 . O ,.1735,. 5 , .7C71, .B66, .9397 , .981.8,.9962,1./

D A T A  ( H R 7 E E ( I ) , I = 1 , 1 7) / 5 . 3 5 6 8E — 1 0 , 6 . 43 8 5~~— 1 0, 5 . 7 )~64 E — 1 0 , 3 .7 3 5 tE— 1 0
,t.7935E—1O,s.8327E—11 ,4.0949E—11 ,2.8362E—11,2.0376E 1t,2.027E 11,

•1. 3443 . —11,1 ,568 E— 1t ,1.184E—1i, 8 .742 8 E—12 ,5 .270 9E— 12,3.48&9 E—12,1.
‘.35 8bE—12/

-- DATA (FI7T(I),I=1,9)/.18,.332,.612,.737,.833,.92,.97,.99999,1.0000/
DATA (FD177(I) ,I=1,9)/O.0,.1OL.91819,.31475458,.41967277,.52459096,

~.6295c9l6,.73442735,~~78589I33,.97680098/
E N D

A _~~~~ -~~~~ 1. —. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ V 

~~~~~~~~~~~~~~~ ~~-V



V — 
V

INE INIT 7s. / 7 L  Q~~T~~1. FT N r I  4.2+75075 07/16/7c

SU9~ Ou TI~~E INIT - . - —

C O N ~1C / X T ~~A / N P T S , D X , X l E R M , K K K , A S , 3 E O , S ’~,A S E O , R , S D A L E L , V V V V , C1,
— - - - •XLO~~,yLO3,ZL O5,~~O,CX,CY ,CLY,CLZ,TRP,XX (5 0),THE

C 0 M M O N , C U M A , L E V : L , I pT s ,X x S ( 5 U ) ,X Q T G O , Y D T G O , Z G TGO,RLB,COSE,SPO ,RI,
V - •GA M,t ~D3 T ,T H E TA L , R N ,

• ? P X ( 5 0 ) , P PY ( 5 0 ) , P P Z ( 5 0 ) , T I M E ( 5 0 ) , T M A S ( 3 0 ) .X D T G M S ( 3 0 )
— - - - -• - -  — - —  — ,Y JTGMS (3U),ZOTGMS (30),XMAN (4,50),XMISS (7),NT

• ,X 0Q’P,YC OMP ,ZCOMP,TA tIA (30),QELTAR (30),VM (30),G,GGG
• ,X O 3 , Y3 - J ,Z Q J , DX G , D Y G, D Z G, S 2, S 3, S 4 . v S 5 ,X DM ( 30 ) , YO M( 3 0 ) , ZD M ( 30 ) ,

‘RL~~K,SCALEP ,F 1,F2,F3,51,G2,G3,XC,YC,ZC,S1,RRR,SR,SPL,CTL,STL,
•CPL,41,ITI,X~~(~~0),Yz.(30),ZE (3O),ZALT,NERR ,CLA,NPX ,NX,CLAA( 10),
*P~ 3,ARG , A ,~~CALET ,TREA L ,TMA( 30),XTA ,YTA, ZTA ,SCAL~~V,QMM(10),QM

— — ‘, , LA, V -~X (~~)),VMY(5 0) ,VMZ (50) 
.._ -_ - -~~~ - __ _  _________________

ECOS ( 17 ) , t - iR7EE (17) , Fl iT ( 9) , FC177( 9)
- - - - - - -  - - - - COMM3N / C O M 3 / X U , Y O , Z D , X D T G , Y D T G , Z D T G , X D E F ,Y D E F,Z D E F,Z Z Z  - - V

‘ ,X..~j E , Y 3J E ,  Z3UE
CO~~MON/OOMP/IS1,I99,I8B,CLMS (1O),CLS1 (l0),CLS2 (1O) ,NSAM,Q1 ,GL2,Q3,
4,Q ,~~o,~~1,,2,43,WL.,W5,.~6,IFT,IPL4NE,ICON,S2P1,S1P1,A2P1,A1P1,

~~2P2,~~IP2,A2P2,A1P2 ,~~2P3,SiP3,A2P3 ,A 1P3,S2Pk,S1P4,A2Pk,A1P4,S2P5,
•SjP5,A2~~5,AtP5,s2P6,S1P6,A2P6 ,AtP 6

CO MM O~4/MANEUV/ITT,XDEM (30,k5),Y3EM (3O,45),ZDEM (3O,45),
• xDTGM (30),YCTGM (30),ZOTGM (30),XPRIME,YPRIME,

- — -
~~~~~~ • ZPRIME,TIMES (50),ITRAJ(60),ITAU (60),III,NAOJ - -

CO MMON /GTA RG /FXA ,FYA,FZA,FXB,FYB,FZB,FX .,,FYC,FZC,AT,VT
DATA RTD,DTR/57.2957795,0.0174532~~

/ - - -——— - —____

C” GENERA TE THE DISTANCE TABLE FOR COLLECTING DATA POINTS
— -

~~ CALEP= 2U.’(l02.375)/(1.+GGG) —

ST P N N PT S
- - - - DIF (XTERM+(STPW 1.)’DX) ((20.’iO2.375)/(1~~~GGG

))— -

IF (DIF.GE.0.) GO TO 47
— _ _ _ _ _ _

GO TO 1,3

47 A RS=J IF / JX  -   - - -— -

NAO J=N? TS—I FIX (ARG )— 1
— — 4 8—CONTIN~~ 

-— —  - - --— - - - - -— - - -- - - — - —- - — - - — - - V

DO 23 I=1,NAD J
— INDEX NADJ—I+1 -— ------—-—--—--— -—---- --—•------—---—-— -_______________________

XI = I — 1
XX (INJEX ) = XTERM + (XI’DX) - 

XXS (INO EX )=—XX (INDEX) /SCALEP
— 2U CONTINUE V _ V V - V _  . -

C~~~ W R I T E  OUT RANGE TAB LE
IF (IS1. .1)VVPRINT 820~~~NPTS,DX~ XTERM

___ __ V — _
~
.._ __

~~
_

IF (Isl.E Q.i) GO TO 21.
—- PRINT 8~~0 - -  - - - -—  V -

PRINT 700
P R I N T  803  - -

PRI NT 7~ 5
_ _ _ _ _ _ _ _  - P~<INT ~ 33  --— — — - - - - —-- - — - —-—— — — - - —~~~~~~ -—  _ _ _ _ _ _ _

PR NT 3~~2, (XX(I),XXS(I),I=i,NADJ
) V

-— F ’R 1’~T ~ J U  — - - -  - — -  - - - —   -

21 CO~. T I N U E
____- x X L ~M (I) 

V - V V

Y J Y ~~M (1)
— 

~~~~~~~Z O Z D M ( 1 )  V  - - - -

X 3X=XO
V - - YUY=Yj -—--V - -- - — .5 - V—- -— —

..~~~~_. .~~~ _ . A— i~. _~~~~~~~~~ I V .~~~~~__ ~~~



- V V

TI NE INIT 74 / 7 4  OPT =1  
- 

FTNH 4.2+75075 07/16/7

- - - _ _ _ _ _

C A L L  ~,Ut i
X: ) T~~~~\ J T C  -

— - - - Z v 1 C’~~Z~~1G — -- -  - -- - - - - - — - - - - - -- -

~ -~ t N T  S~~~,XD,YO,ZD,XL,TG,YDTG,Z3TG
— —-—----— .A RG -55.H?T (XO”2 + Y D’4 2 ) — — - ------ — --——------- -

IF ( .~~~.t) GO TO 65
A.~~N2 (ZU,ARGJ - - - - - -

65 S C = A S ’ D T ~
—- A SEO = s.:o • RIO V - V - V  - - . - -

1FcITT.~~:.1) PRINT 807,AS ,ASEO
— C’ SCALE INtl IAL - L 4 U N C H - - C O N D I T I O N S - - - - ~~~

N~F E T
- R I R /~~3ALEL  

- — — - - - - -—-- - - - — - —-  - - - -—--- 

GAM =3/ SO ~LET 
- X DT 0 X 3 T GO/ ~~CA LEV  —-

YDTGD=YOTGO/SCALEV
- ZD1GO~~~U t G C /S CA L EV  

- - - —  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

C~~~’ T RA NSFOR M MANEUVE R V ECTORS TO LAUNCH COORDiNATES AND SCAL E THEM
IF (Isl.z0.1) GO 10 65  - - —

PRINT 8-3 D
— - PRINT 913 - V  _ _ _ _ _ _ _

PRINT 330
PRINT ~~~~~~~~~~~~~~~~~~~~~~~~ 

— .- . —_ - — - —. ----_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

66 CONTINUE 
3 7 0  I = 1, NT --—-——- - -- —

X~~~~X 3 M ( t )  
- Y~~z Y ~~M ( 1 ) - V _ _ _ _  ________

Z D z Z 3 M ( I )
C A L L  CUID
XOTG M (I) XDTG 

- - Y O T G M ( I )  YOTG - -  - - --~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ZDTGM (I ) ZDTG 
- X D T ~~~

-
~S ( )  = X D T G M ( I )  / S C A L E V   

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Y O T G : 1 S( I )  = YDTGM(I) / SCALEV
— —:

~~ L L i [~~9 S ( I )  ZUTt,H (I)-/ S C A L t V
IF ( IS 1 .N t .L )  P R I N T  908 , T M A ( I ) , X Q M ( I ) , Y O M ( I ) , Z D M ( I )  V

F 70 C ONT I N U E  -  - - —--—- --- — -- V

x D=x ux
- - Y~ =Y UY —  - — ---—--- -—

L) =Z D Z
________—- I F C t S I . E ’~. 1 ) - G O  TO -76 V __________________________

P R I N T  9 .1. 1.
PR INT 8 uU   -- - - - —-- —— —— -—  ——-—--- - ----- -——-—-—--- - - - - - - - 

PRINr ‘4~~j 7

- PRINT ~ -J 0  — - — - - - - - - - - - - - - -—-—______ -- —  —

liD 75 I~~I , NT
V ~:~InT 933, TMA (I),XOTGM(I),YDTGM (I),ZDTGH (I)—

7 CCN1I :~~E
76 LONT NUE  —-- - - - - -  . -

C C A L 3 U L A T ~ iNITIAL TARGET ANGLE OF ATTA CK
— - A . =1116.89+0.003894’ZZZ — —- ______- -—- -- —-—----—-— —- -

AR =0. J0 3 ’Z ZZ
t )~ 1

V~~~~Q~~~~~~ ? 3 76 9 2~~ EX p ( A R G)  
_~~~~~~ _~_  

__
*_

~-~—---~-________________________________

~ M V V V V / A A A
NPX 2  -

_  - - - IV-- -- -- -

~~ V . - — - - V~~~~~~~ VV



1

DUTINE INIT 7’-~/74 OPT=1 FTNH 4.2+75075 07/16/7

- ____----V V Nx=3 - - - - V V _ - V V _~~~ V _ V - V _  . -______

C A L L  I\ICR P (QM ,QMM ,CLAA ,NX ,NPX,CLA ,NERR)
— - — — - - — - — - — - —  — — —  — — - 

V

ST~~2 1.3.0
- -- x t ~U = X L ( 1) - - -

Y~. V U (1)
ZE u= .~E( 1  ) -- - -— - - - - -- - - - -  - - - - - - —

A T = 2 . ’i.T SQ RT (XE U”2+YEU 2 + Z E U”2 )/ ( P H D’ (V V V V ”2 ) ’ST’CLA’32.174)
V V A T~~AT ’DTR —--j - - -- —

C C A L O - ~L A T E  IN I T I A L  COS E
C1=CUS A T )  -— — — -  -

SI. SI N ( M T )
— -—59=SDRT ( X D-’XU+YO’-YD) — -— — - -- ---—- --- - —-- — -  -~~~~~~~ _~~~~~ -_ _  —

CO~ E- (5TL’(ZU’C 1_S9’S1) (C1+(ZD S1/S9))’(XD’S2+YD’Sk))/VVVV
- 

~~~~~ DO SE  
- --- ---- - - - - - - - - -

C3~~C- DSE’ 2
- -  C J S E = C 3 S / i . 0 23 75  --- - - V - - -

C CA LCULATE INITIAL APPARENT PLUME LENGTH—ro—B READTH RATIO
_________ _____________ ___________________________

PL.3 = R L3 / S C A L E T
C CALCU LATE INITIAL LOS - - - - - - - - - - -.-—  —- ---— -- - — - —

X L C S = — R ’ S 2
YLCS=—:

~

’Sk - —5-—   - - - - - -- - - - -— - - - - - -- - - -  -

ZLOS R STL
C CA LCULAT E HORIZON REFERENCE -VECTOR-———

AV .~3=YLOS/~~QRT (XL0S”2+YLOS’~~2)

~ET AOu S (ARC) -  - - - -

IF (XLOS .LT.0.0) CY=SIN (BET) 
IF LXLOS . G[.0. 0) CY=—SIN (CET ) —  _ _ _ _

CX~~—CO S (~~ET)
— C———-CALCULAT~i INITIAL TARGE T -CENTERLINE ~VUNI T~VVECTOR

V C L Y = V D C I / V V V V
— 3Lz=-s~~~r (YO”2)’S1/vvvV 

-- —- -—- — -

C CALC Li LAT L INITIAL PLUME ROTATION ANGLE
ARU 1 (YLQS CLZ-ZLOS’~CLY)’CX+ (ZLOS CLX’ XLOS CLZ)’CY 
A R G 2 : S D 7 T ( ( Y L O S 4 C L Z — Z L O S ’ C L Y ) - ’ 2 + ( Z L O S C LX —XL O S CLZ)’ 2

— — ‘ t  ( ~ L C S ’ D L Y Y L O S C L X )
~~~~

2)- — -—________________________________________

AR G = A 31 / A R C  2
-~~~~~- - - Tda=ACC-s(ARG ) - — - - - - - -  — - - —  —

ARG=XLOS’GLY— YLOS CLX V

- ~~~ - - IF( MR ~~. L T . 0 e U 1  GO TO 80 - - -  - - - - - - —  -———--— - ----— - -- - - - 

IF(T HE.LE.1.57079632&) GO TO 85 -

TR P=THE —4 .71 23 88 98  ——- ——-— —.5—— --—--

GO TO 90
V 

-- 80 TR~~=1.570796326—THE —- - -

GO TO ~3— — 85 1R~~=1.570796326+THE 
- - - —--—- -— — - — - - - —  - ----- -—---— ---- ----—-- --- - -

V 

~~a ~PC=TRP/ SCA LLT
i~X=17 

-  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NP~~~2 V

C ALL INIERP (E111,EC3S, HR7EE,NX ,MPX ,HR7E,NERR) - -

tC 7 FT =12~.9.b7 5 I-1R7E ’ EXP(— 2 .341’ALO G( RFEET/2 296 5 .83 1) )
Pt I-~SS:U’.0*ATAN(C .0488.0U4884/RLB)) 

- - - -- -— -- - - - - - — 

P21 RS5 2 ;O .3437 5’RLO/ RFEET
A l l-— 2((P2IR~ S~ ’2)’SIN(P1IRSS))/(2.0”(COS (PiIRSS/-2.O))”2)-

~~.j TJ 1 Q L’EXP (1.00325&’ALOG (AT7))
‘ 17 =h C ? FT / P J TU I .  - - -  V

— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~



~1

Ju NE IN I T  7,174 OPT 1 
- -- — 

FTNH 4.2+75075 07/16/7

— — - -- N - x = 9  —- — - -V  - — — — -V-— - — - — — —  —

NPX =2
CALL 1Nt - RP (F17 ,FI7T,FC177,NX,NPX ,FCI7,NERR) - - - - -

- 703 ~D~~M-\ T(~~G X ,38H RANGE—TO-GO TABLE FOR DA TA COLLECTION ) - ----- ____ V

70 5  F O R~~AT (22X ,9H RANGE,FT,SX ,13H SCALED RANGE ) 
V

- - 800 F D R M A T (1HU ) _ - - — ________

806 FO~~’-iAT(1J X ,3H XDTEO =F1U.2,7K FT/SEC,5X,SH YDTEO =F10.2,7H FT/SEC,
V •‘x,3~ Z~~~EO ~F10.2,7H FT/SEC,/IOX ,8H XDFLQ =F1Q .2,7H FT/SEC,5X,

‘8H YDTLO =EjQ .2,7H FT/SEC,SX,BH ZOTLO =Fi0.2 ,7H ET/SEC)
• 

- 807 FOThA T (1LX ,17H CROSSING ANGLE =F7.2,4H OEG,5X ,13H DIVE ANGLE = 

‘F7.~~,4N )EG) 
- 82C F3R~~AT (lUX ,7H NPTS =13,4X,5H DX =F6.2,3H— FTh,kX,8H XTERM~~F7.2,

‘3H Fr)
822 FOI~MA T (2CX F10.2 ,5X V E I5 . 8)   - - - - ——- —--— —

907 FC— -LAT (1HO 4X 35H TIME XU MANEUVER YD MANEUVER
* ISH ZO MANEUVER ) 

908 F CR ~-’A T (1X FiO.4, 3 (3X F8.2,L+X )) 
V

- 913 FO AT ( 3X,24H EARTH FIXED CO0ROINATES )

91.1. FO~~M .AT (13X,19H LAUNCH COORDINATES )
RETUR~4 

- - - V  — -

END

L 

:i-:1±i

~~~~~~~~~~~
I:-±z__



-, - - -  ---

J UNE L~~ T H  1 - 4/ 7 4  CPT= 1 FTNFI 4 . 2+ 15 0 7 5  07/16 /7!

— _ _ _  - - -  E u ,~~J~~T :NE L.. T -1 - - - - -

1J.~/ / ) ~~( 2 2 ) ,Y J ~4 ( 2 2 ) , Z D H ( 2 2 ) , B D HX ( 2 2 ) , B D H Y ( 2 2 ) , B O H Z ( 2 Z )
‘,-(ILL ,PC1,),~~Pk,~~PHG,SPHS ,SP~1 - - — —

.JM .”ON/: SJJXM (3),YNI(3),ZM(3),R1 (3),NOPT,ICN
C Q 3

~

-j /

~

A U V / IT T , X

~

E M ( 3 0 , 4 5 ) ,Y D E M ( 3 0 , 4 5 ) , Z D E M ( 3 0 , 4 5 ) ,  -— — — — —

• XDTG M (30),YDTGM (33),ZDTG I (30),XPRIME,YPRIME ,
— -•  ZPRIME ,TIMES (50),ITRAJ (60),ITAU(60),III,NA OJ —________

C3”-~cN/u:LT/PPXS (5o),PPYs (5o),PpZS (5o),VMXS (5o),VMyS (50),VMZS (50)
- CON 1C .N/3TARG /FXA ,FYA, FZA, FX~3,FYB,FZB,FXC,FYC,FZC ,AT, VT - -

C3’I:-~CN/D CMD/COSA , COS8,CDSG ,YA ,  ZA
- CO ; 3N/ NP/IS1,I99,I8d,CLHS(10),CLS1 (10),CLS2(iO),NSAM ,Q1,Q2,Q3, -

~~~~——
‘ , , ~~~,Wj,.’~2,H3,W4,W5,W6,IFT,IPLANE,ICON,S2P1,S1P1,A2P1,AtP1,
•2R2,S1P..,A2P2,AIP2,52P3,S1P3,A2P3 ,AIP3,S2P4,SIP4-,A2P4,AIP4,S2P5,
•S1P5,A.~~j1A 1P5,S2P6,StPo,A2P6,A1P6
COSA~- (I../ZA)/SQRT ((1./ZA)’-’2+(YA/ZA) ’-2+1.) - -  

CO S~3= (YA/ZA )/SQRT ((1./ZA)”2+ (YA/ZA )”2+1.) — C33C~~1./...QRT ((1./ZA)-”2+ (YA/ZA)”2*1.) 
- - _ _ _ _  _ _ _ _ _

SSx= 3.3
SY-0 5

SSZ= 0. 0
— —- - DO 4 J~ 1 , ;~UA’J J - —— —- - -  —-—-_____ ______

SSX=~~SX÷-JMXS (J)
SSY~ SSY+VMYS (J) - - - _ ____

~~~~

-

~~~~~~~~~~~~~~~~~~ 

V

SSZ SSZ+VMZS (J)
4 CON TI NU ~ 

- -  — _______________________________

AD J=FLOAT (NA DJ )
— --V- -C”-- AV E -~AG: LAU NC-~ COORDINATES OF RELATIVE VELOCITY VECTORS- OVER -DATA

C CoLLECTI ON RAN GE
C03L5 (SSX- ’ADJ)  — --- - - — —  —- —-

~~~~~~~~
—- - — - -- — - -—- - -—  - - -  —-- —  

COO L~~=( S S Y / A [ ) J )
— 

~~~D O O L 7 = ( S~~Z / A 3 J )  - - 

C” SENERALIZED TA RGET COORDINATES OF AVE RAGE RELATIVE VELOCITY VECTOR
- -- C - R~ FER~ NCE3 TC CRICIN AT TAi LPiPE - — — -— - — —~~~~~~~~~ —— --— ——_____

C UULS =FX ‘U ’ C O O L5 + FY A ’ C O O L6 + FZ A ~~COOL 7
— V - -  CUJL~~~FX~~’CO 0L5-fFY8’COOL6+FZB’COOL7 

- —  _ _ _ _  _ _ _ _

CUJL7=FXC CO3LS-fFYC’COOLÔ+FZC’COOL7
— -— C 1=C OS~~~1) 

- ---——----—- —-- ----—-—- - ---- ____-——----———-—-____________________________

S1= SIN LAT )
- C” TAR ~.ET FIXED COORDINATES--OF AVERAGE RELA TIVE- VELOCITY-- V E C T O R— —---

C REF~~ N N C O TO ORIGIN AT TAILPIPE
—  CA RL5~~DJUL7’C1+CUUL5’S1 

- - - - - - - - -— ----— -- - --- - - - — --- --- --— —-—--—— - —- 
V

C A ~~Lo =-CJUL6_
CARL7 CUJL5~~Ci_CUUL7*S1_ —------- - - —-—--—-----—---—— —

~~~

C ’  TAR 3ET FIXED COORDINATES OF AVERAGE INERTI..L MISSILE VELOCITY
- -  C - - V E C T O R  V -  - —  — - - - - —- -—-—-—--— - - -  —~~~~~~~~~~~~~ --—-~~~~~~~~~

C REFERE NCED TO ORIGIN AT TAILPIPE
- -— - -  1= (CuJL7+VT) C1+CiJUL5~~St - —- 

V~i2=— CUJL 6
- - - VM~~~CU3L5’C1— (CUUL7+VT)’S1 — -  - --—-—— - ——-—— —______________

~~~~ GENER ALIZED TARGET COORDINATES OF POSITION VECTOR OF LAST DATA
C - POI NT - - - - - -  — -- —--

5
—-——-

C Fa.~RE NDED TO ORIGIN AT TAILPIPE
XAI XA’PPXS (NADJ)+FYA’PPYS (NAOJ)+FZA’PPZS (NADJ)- - - —-— --— 

ZA 1=EXC ’ PPXS (NADJ) +FYC’PPYS (NAOJ)+FZC’PPZS (NADJ)
— V - - YA I~ f’X~ ’PPXS (NAOJ)+FYB’PPYS(NADJ)+FZB PPZS (NADJ)~~~~~~~~~~~~

C ’  T ARoE T FIXED COORDINATES OF POSITION VECTOR OF LAST DATA POINT
C R~ FERE NCC~ TO ORIGIN - AT TAILPIPE - —- - -- —-- - —-— - -

- --- V ~
•

V V V  - - - -  -- V

I — ~~~~~~~~~~~~ — - — 
_~4



— _ V~~~~~~~~~~ _  -~~~~

INE L. T~i ( . i 1 - s  J~~T~~1 FT NH 4 . 2 +7 5 0 7 5  07/16/7

- — — -—-V ~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - . - — -V  VV -_ -V — _ _ _ _ _ _ _ _

Y,; r’-~~~— ’ ‘.- i
:A:.~ J— ~~~~~~~~~~~~~~~  

- -

C ”  i:Sr..,
~E, -E T~~U E N  Lr~~T DATA P O I N T  AN )  X F — Y F  P L A N E  PIERCING POINT

C -~~~~~~j TO oR:3Ir~ A T  T A I L P I P E  -

D 1 . ~~T ( (XAI ~~J÷Z~~(1)/ZA )’’2÷ (YA IMD—YM (1)#(YA/ ZA ) ZM (1)) ’2
- — -- - - - -—  - - - -  — —  _ -  _ _ _ _ _ _ _ _ _

C” OCM 2ONENT ~ OF UNIT  V E C T O R  IN DIRECTION F ROM X F — Y F  PLANE PIERCING
C PO~~~T T-J POSITION OF LA S T  D A T A  POINT — -

C Rr ~~~~ NV 3 ~~~~L) TO ORI IN ~T TAILPIPE 

V ________________

~F S,/ S ( O O 5 A ) . t i E . A A / A B S ( A A ) )  C O S A = — C O S A
IF ( SE3/ -\~~S (COSB) .NE. i / A E 3 S ( 3 8 ) )  C O S~~= — C O S B  V  - -

lF~~~~S / . ~L S ( O C S G ) . N E . C C / A B S ( C C ) )  C O S G = — C O S G
C•’ ~~~~~~ u~ T H E r A  - -

co~~T~~A - ’~’3 c s A + 3~~’3 O S3 + C C ’C O S G
-—-C’-” -~T ANCE -

~~~~ r~-1EEN PK - MODEL A IM POINT -AND -XF—YF--PLANE—PIERCING—PO -IN-T
C R~- F NOE D TO ORIGIN AT TAILPIPE

C2 31 C 3 - T  -    - - - -----

~~~~~ T A R ~~ET FI:KED 3 C O R D I N A T E S  OF PK MO DEL AIM POINT
C REF ~~~~~~ TO ORIGIN A T  C C - - - — - -- - V

XAtM = D2 OCSA—Z~~(1)/ZA—19 .5
— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L A :  02’ E CS C
IF(IS1.E

~

.1) GO TO 3D0 - -  — -

PRINT 9-j -3 ,XA IMO,YA IMD ,ZAIMD ,D1 ,AA,t38,CC,COST,D2
PRI~~T -~,CO~~A ,CO~~B,CO~~G  

- - - - -  - - - — - -- - -  -- - —— - -— 

3G3 CONTINUE
— —————  NEL =~~.~ 

- - - -

VSr iELL= S-~RT (VM1”2+VM2”2+VM3~~~2)
- — 

~- =VM1 /VS~~ELL 
- - — - - 

~ U Y = V N 2 / V SHELL
—- - 

~U Z V ~’ 3 / v S r ~ELL  - —- 

~~~~~~~~~~~~~~ GO TO 301 V

— -- - --- PRINT 99-~ ,COOL5 ,COOLâ,COOL7,CUUL5,CUUL6,CUUL-7- ,Ci-,S-l
PRINT ‘3-3 ),CARL5,CARLo,CARL7,VM I,VM2,VM 3,XAI ,YAI,ZAI
P;~~INT 9’3 ’j ,X A I M , Y A I H ,Z A I M , V S H E L L , B U X , B U Y , B U Z  -- ---- - 

301. CONTINUE
- TSTA:3 1J3 . - --— - - -- - --  —— -—- ——- — -— - — —- —-— -— -—— - - - -  -— - - -----— - —— -- 

3
—
~~ O 4~+~ ‘=1 ,N-LIPS - 

____________________________________________

C A Y  i= (XAL’ —XDH (M) )/S3HX (M)
— - CAY ~~ (YA .M—Y UH (M) )/BuHY (M )  -- -— --—--- - - --- - - - -— - - - - - --— -- - - --- — - - — —-- 

OA Y~~~(L~~L - —ZO h (M))/BDHZ(M)
- - - - — - - - CAv 2=~~~~L5/DOl~X (M) --- - --- - - --—- ----—------—— ~~_ _~~~~ V

— CAY ~~~~-~-~L7/-3U~1Z(M ) 
~~~~~~~- - - - — -- -—— -—-— -———---— 

—___________________________

3AY 7=CAY ~?”2+CAY4”2+CAY6”2
CAY- ~=2.’(CAYi’CAY2+CAY3’CAYk+CAY5 ’CAY6) — — —- - - - 2-—- --—---- 

CA Y 9 = C A Y  1”Z .CAY3 ’- ’ 2 - fCAY5”2— 1.
L.~~~i=(C..Y8’O .5)/CAY7 

- - - - - - - -  V — - - V - -—

1E~~
D
~ =cA yg/CAy7

— - V UICCRI:TE MP 1 2—T EMP2~~~~~~~~~~~~~~~~~~~~~~~~~
IF (C SCR )444,445,4L.5

- - L 45 TT 7IAL=—I EM PI— .,DRT (JISCRI) V - - -

—-- 1~- - - - V V _ _ _ _ _  - — — V

~

.— - — - - — — -— - -

hII~ I — - — •~~~~~~~~~ V V - V VVVV ~V~~~~~~~~~ _ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ .V -~~--- VV - VVV_ —V.



—:-
~---“-V-.--- --.- - ---

~~~
V-—--

- - 

~1
~~t t ~~E LETr t  7~,/ 74  CPT 1 FTN H 4 .2+75 07 5 07/16/7

- —- -—— IF T r R : ;~L — 1 s TA ~~) 4 4 ~~,444 , 444 - - -— - -- -  - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4~.à T S 1 , ~~~= T T I - ~IAL
- — -  — — — -- - - - - - - - --- 

44~4 ~~~~~~~~~ 
V

~‘3 
4 .~J V ) :A~~i,4 

V - - V

4b~J
- IF (M N)461,461,462 - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

461 -~(t)~~1.
GO TE ~~~~~~  

- _

4b2 IF(~~iLL (’-tPEN))471,47t,-472
1.71. P (’)~~1. 

- V

GO TO 5j2
472  u r  i= F~~~A~ 

- - - - - —  -— _____________________
N

xs = x A :~ ÷cARL5 ’ T T r  — — — -   — - - - -— -

YS~~YA!M4-0AR Ló’TTT
ZS~~LAI~- f C A R l_ 7 T T 1  — - 

~~~~~-~~~.-‘ (XS—xUi-1 (H)) /(BDHXN) “2)
-— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ---— -—-—--—--—-——-—-________________

CN= 2. (ZS_ZOH (~1))/t~~DHZ (M )~~~2)
CSAN (- A N 4 B UX - - ~3N ’ BUY—CN BUZ )/S ~~RT(AN”2kB N ’2+CN”2)~~~~~~~~~~~~~ 

- - - - --- -

IF(C~~A ’~G— .174)481, 481,4 82
- - 481 P( 3 ) =j .  V -—— -- -  --- - - - --  - - - - -- - --— - - - - - - - - - --— -

.

CO TO 5 0 3
482 P (-s) 1. ~~~~~~~~~~~~~~~~ —— - —  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

50 3 CONTINUE
- p-

~1Nr 1~~1, P ( 1) , P ( 2 )  ,P(3),P(’t) - - - - — -— -— - - —— 
V

~~~~ ~3=SP +p (3) - — - - - - - - - --- - —-- - -— -- —  —--- -- -- — - - - -- -— -

_ _ _ _

101 FO~~N1AT~~1HJ,7H = ,FB.4,3X,13H ,F5,4-,3X,16H

~,F6.4,3X,7H =,F6.4) - — - —  - --—-- _ _ _ _ _ _ _ _ _

999 FO~~~AT(10(1X,E11.4))
RETURN - ______________________________

& - - 
-
- —~ -—- -- -~~-~ ~~~~~~~ —~- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V . :



- - V 1

TI NE ~CL IN f:,/7~ O-1 z 1 FTNH 4.2+75075 07/16/7

- V 
- V . - - - - - — —  ______- — - - — V 

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

L . - - ./ 03NN~/ IS1,I99, I -’~~,CLM S ( 1O)  ,C L S 1 C 1 U ) ,C L S 2 ( i 0 )  ,NSAM, Q1,Q2,Q3 ,
• 4 ~~~~~~~~ , ,

’ V -
,~~~~ j , ,~~~~ 3,~~~;L, , wc , w 6 , tF T, Ip LA t 4E , IC ON ,S 2P j ,Sj P 1 , A2P 1 ,A1P1, --—---—-- -

.~~~~~,~~~~~,~~~)2 , A 1P2 ,-~2 P 3 , St P 3 ,A 2 P 3 , A iP3 ,S 2 P4, S1P4, A2P4 ,AiP4,S2P5 ,
•E t~~~~ 5 , A 2 , P 5, ~~~~ 2~~~~~

- ,S 1P 6, A 2 P 6, A 1 .P6  -

C CALO U L A T~ C~ ~T - ’0.. LIIITS
-—V 

~~~~~~~~~~~~~ 
-~1~

-
~ :~

- CL ~~2 (N A ’-~
) —  __________________________

s~~~~~~~~.:~’ V~ LS 1 ( N ~~AM )
i~~-~1f~~i’CL~~S ( N S A M )  -

A tr ~~~ - I - ~1*CLMS (NSA ~1) 
- - - - --  - - - - - -

S4. ~~~~~~~~~~~~~~~~ 2 - L~~ 
I (~~t~ )A ’~~)

- - - - — — — -  A2~~-~ ~+ - “ LM~~(N~~AH ) 
- - - - -  - - —  - -- _ _ _ _  _ _ _ _ _ _

~2 P 3 =~~~~~L ( N SA? i ) — -

S 1 P 3 = N 3 ’ C L S I ( N ~~A M )
— — ;~~P~~=:~31- .-I3’CLNS (NSAM)  - -

A1P3~~Z3— .~3’O~5 M S ( N S A M )
- 

~~~L+ 4 L S 2 ( N SA ~1) - - -—-~~~~~~~~~ — -——  — - - - — -—— --— - - - -

N t ~~4= -R’ULS1 (NSAM )
A2 P -~-.+N~~’CLMS (HSAi ) 

— -
AtP4~~~ s—N 4’CLMS (NSAM )

~2 P5 - ’CL~~2 ( N~~A M )  .  - -

S . PS = ~ 
- * 6 U SI. (N S A ~

)
2 P5 ’3

~

- .

~

S ’ C L M S ( N S A ’

~

) - _ _ _ _ _ _ _ _  --

A1 P5= - —~~5’CL~~S (NSAM )
P

~

u’CLS2 (N

~

AM ) - ——-- - 

S1Pâ = - ~~’ C L S i ( NS A N )
2 o ÷ ~16’CLMS~~N S 1 ) -

AjP6=C~~— ,~6’CLMS (NSAN 1 )
— RETURN - -______ ~~~~~~~~~~~ V _ V~~~~~~ 

_________________________

L ~~~~~

---- - - . - - -- - V - V  - V ~~~~~~~~~~~~~~~~~ - -- - - -

- - - - V  - - - V V - V  —
~~~ —~~~~~~ — V V V  -~~ -—



- - -  V - ___________________________________________

~~ GJIJ 7~,/i—+ O-~T 1  F T 4 r 1  4 .2 +75075 07/1.6/7

— — ~ L~~~:~u i I :~~ O J I D  - - - _____

C~~ T;~~S S - J ~~T .~ 1 \~~~~~N~~~
V :J EA RTH F I X E )  TO L A U NCH COO R DINATES .

~~~~ / ,G/ ~~INSO ,eJ~~S O , S I N S C O , C O S S C O  V

COIY ION /~~CM~~/ \ 3 ,Y 0 , Z D , X D T G , Y D T G , Z O T G ,X D E F ,Y O E F ,Z D E F , Z Z Z
— •,X C J J , Y : ~DL ,ZuJ~ 

-

C’.’
V - - x J T G  = x J  -‘ COSSO ‘ COSSCO + YD’COS~~O’SINSCO — ZD’SINSO—

= — .~0’SINSC-3 + YO - ’ CO SSCO
= X3’SINSO’CCSSCO + YD’SINSO’SINSCJ + ZD’COSSO - — — —— —  - -

- -

END

- - --  - V - - V V -V.  

-

- - - - V  --V . - - - - -

~~ 
_  

4
h~~~~~~~~~ -~~ ~~~~~~~ L -

~~~ 
_ _ _



Ju NE K S C A Lt . (-./7-+ OP1~~1 FTN H 4.2+75075 07/16/7

- - 
~ J : R O U T I~~E ~ - C A L C , R ~~T U R L ’ ( Z 1 )  - - —_______

C’” THIS ROUI 1NE GIV~.S Ti-IL ST IMATED TIlE AT 1 0 0 0  F T — T 3 — G O  T — P R I M E ) 
V

C” -~~J i r ’ ~ - V ~LUE O~ G A M V ~1A THA t WILL NOt V’~LLOW AN ALOG OVERLOAD (GAMA .
C”’ TL~ 1 .~~1: R- ’IN~ [H~ VA:~tAD L~ SCALE FACTOR EQUATION. THE RETURNED
C” ~--LUTh -~-~ - 0 f-OR T— P~ IN- L AND GGG FO~ GAM A.

— 
~~~~~~~~~~ N/D~~~A/ LLV LL, I~~TS,XXS (5U),X0TGO ,YDTGO ,ZDTGO,RLB ,COSE,SPO,RI,
‘

~

,zjol,Tt-i

~

1AL , -’

~

N, - . _ _ _ _

P:X (50) ,PPY(53) ,PPZ(50), TI’E (50) ,T M A S (30 ) ,XDTGMS (30)
• , Y : ) T C , M S ( 3 0 ) , Z D T G M S ( 3 0 ) ,X N A N ( L t , 5 0 ) , X M I S S( 7 ) , N T
• ,x( p,YcoNp ,zcoMp ,TANA (3u ),o:LTAR(3o),vH (30),&,GG&

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
‘,3~~, C , ~j~ ,X (~)u) ,V ~~Y ( , L J )  ,VNZ (50)
*,EC (t~~),H\ (~~L (17),rI7T (9),FCI77 ())

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Ir ) . , :~~~, A 1 P 2 p S 2 P 3 , S 1 P~~, A 2 P3 , A i P 3, S 2 P4 , S i P 4 , A 2P4 ,A1 P4, S2P5 ,

‘~~1P5,- ?H ,~- I P5 ,S2P6 ,S1 P6,A 2 P~S ,A t P6
C
C
C” BLGIN CONVLR GING SEARCH FOR I—PRIME AT 1000 FT—TO—GO. -

C
- 

V 
- - - - — — - V — - - - - - - V --- - ——---— - — 

N U .
A = U .

10 ~~~~ V~~~J G  
- - -

;\~~C j=G’S-~~T (YUTG O-”2+ZOTGO”2)
- - V  -- -- V <G~~~~+~~’XUTGO—1Q30.  

V _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

I HE T~ 0=A T A N2 C ARG1 , ARG 2)
NPX~~? 

-- -

iF (L, .GT.23.) GO TO 20 
— - - - —- 

CA LL !N RP (0,TAMA ,JEL 1AR,NE3,N PX,O~~,NERR)
VA LU ’- -~~R’COS(THETA2 )+G’XDT&O—1O0tJ .~~~~~~ 

— —

(~~A (VA LUE )
1F (-A .Lf .20.) GO TO 40 - - 

-
IF (VALU ~~.GT.0.) GO T O 10

- -  -

C G O o  V

— t~G —— . I / A N  _ _ _ _ _

AU TO 13
2~ ~-~~NT ~S0 

- -

3U F3~~’-’AT (t 1X , 35H T— PRIME IS GREATER THAN 20 SECONDS)

~~ TU~ N ‘1
4 ~) 0 ~1 INtJ

V LF (I~~:.N ..1) PRINT 5O,~~,UR 
- --- — —  - - — - - — _ _ _ _ _ _

5 3  ~u~’:-~--T (Yx , 10H T—PRIt’-IE =F1U.4,L.H S C ,~~X,26H DELTAR AT 1000 FT TO G
•~ =F10 .3,JH FT ) V -

C
C
C’” C- 1N C O NV L R G I NG  SEARCH FOR GAMA .
C - -  - - - -- 

1~.

L 
_ _ _ _ _ _ _ _ _ _ _ _ _  

-



—V ~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ V -__ - V-V~ V 
- V  V -

)UIINE i<SCALE 7-~/74 c-~T= 1 FTNH ~.2475075 07/16/7!

— —-V.—--- - -- uG=~~. 
V V V - - -——— - - -- - — - ---———- ——-—--—-- —

60 ~~~ G i . r O~
- .  - -  - - A =— r~~~4xorGo 

— -

CA LL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CA LL INT~~RP (GG, TAMA,V M ,N- 3,NPX,V ,NERR )

~~~~~ X OV0 C~’- (~~00Q0.—R÷DR’COS (THETA2) )—2 0000.’V’COS (THETAZ)

VA L~~E~-A ’GG~ GG+B~ GG4- 0
V - -

1F (AA .LT.10030. ) GO TO 7 -0
IF (vALJ ~E.GT.C.) GO TO 60 - - -  - - - -  - -

A N= AN- *-l.
— —- -- — - —  

~~~~~~~~~~~~  
____ _________________

• 1/A ~N
— - - O TO ÔD - - - -   —  - 

7~ C3N TINUO
— — -IF (IS1.N~E.1) PRINT 80,GG 

—  - —- — -- - - - -— - - — - —  

8 -3 FC~-’MAT (I0X ,25H I AT GAM ~ MIN OVERL OAU =F1O.4,4H SEC)
- -- IF (IS I .N~ .1) 

- PRINT 90, DR----- - -- - -- - -- - - —— __________________

9~ FOR ~ AT( 1Cx , 30H JELTAR AT GAtIA MIN OVERLOAD =F10.i,3H Fl)
IF (1S:.’~E.1) PRINT 95,V 

V - V - -  _____

9S FORNA T (LOX,2 ’D H VH AT GAMA MIN OVERLOA D =Fi0.t,7H FI/SEC)
;

~ 1 = c~ 3J./ (D COS (THETA2 )-R—XDTGO~
GG)—-- --- -— - — --- - --————------— -

~
- -—-—--——- -—--

.G~~~— (1. 4-A 1)’G/GG

96 FO-<.~1A T (1flX ,8~ GAMA = F10.L*-)
— - - A .?=J.43 / .+GGG) — - 

PRINT ‘~i7,A2
97 FC~~1ArC10 X ,31H SMALLEST BIT A/D RESOLUTIOft =—F10.k,2X,3H- Fl)-—

r~ E T U R N
________________________________

V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



r— — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — --—-------— V ~~~~~ ~

)L- .INE P-~I”- i- / ( ~ O - ~1 1  FTNH 4 . 2 + 7 5 0 7 5  07 /16 /7~

— — - — ~J . 2 R - 0 T I N t  P . ?~i ; : - E  - - - - - —-________

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-V - — ‘~ 1~4 M , :~5J~j T  ,T r ~~T A L , R N ,  - - V

4 ppX (SQ ),PPY (5~fl,PPZ (50),TIME (50),TMAS (30),XDTGMS (30)
‘ ,YDTGIIS(30),ZDTGMS(3C),XNAN(4,50),XMISS(7),NT

,XCO M P ,Y C O M P ,ZCOMP,TAMA (30),DELTAR (30),VM (30),G,GGG

‘,xE0, y ,ZOO,DXG,OYG,DZG,S2,S3,S4 ,S5,XOM (30)~ YOM (3Q),ZOM (30),
‘.~LJK,~~CA L Lp ,F1,F2,F3,Gi1G2,G3,XC,YC,ZC,S1,RRR,SR,SPL,CTL,STL,

,XE (30) ,YE (30) ,ZE (30) ,ZALT,NERR, CLA ,NPX,NX,CLAA( 10),
‘ , LA,~~C~~L~~T,1RE ,-L,TMA (3 0),XTA ,YTA, ZTA ,SCALEV,QMM(t0),QM

— - - . — ‘,SA,C A,~ :~X ( 5 U )  ,VMY (~~J) ,V I 1Z (5 0) 
- V -

17 ) ,HR7EE (17) ,FITT (9) ,FCI77(9)
CO ~CN/ M V E U V / I T T  , X JEM (30, 45) , YDEM ( 30, 45) ,Z - J E M  ( 30 14 5) ,

XLJTGN1 (3C ),YDTGM (301,ZDTGM (30), XPRIME,YPRIME,
— - Z~ RIM E,T I N ES ( S C ) , IT R AJ (6 0 ) , I T A U(6 0 ) , I I I , NA D J

CO N~1ON /AN G !  SIN~ O ,C OS S O , SINS CO ,CO S SC D
— - - CO~~~3N/ LT/PPXS(5~~),PPYS (~~0),PPZ~~(5O),V MXS (50),VMYS (50),VMZS(50) - - -

COM;ION ,00NB,xO,YD,ZD,XDTG,YDTG,ZDTG ,XDEF ,YDEF,ZDEF,ZZZ
,XODz- ,Y:. .~E,ZODE -- - - --  ____________

CO’NICN /~~U/ COS MU1,SIN MU1 , COSMU2 ,SIN M U2,COS M U3,SI NMU3
V -- - COM~ 3N/ -~ISU/XN (3),YM(3 ),ZM(3),RM (3),NOPT,IPN 

- V

CO:-,:-~CN/C C~ P/IS1,I99,I88,CLMS (10),CLS1 (1~~
),CLS2(10) ,NSAM ,Q1 ,Q2,Q3, 

- - .Q4, , ,Wj,N2,H3,W4,W5,W 6,IFT,IPLAN~~,ICON,S 2P1,S1P1,A2P1,A1Pi,
*-32~~2,3t~~2,A2P2,A1P2,S2P3,S1P3,A2P3,41P3,S2P4,S1P4,A2P4,AiPk,S2P5,

—- — ‘S 1p5,A2P~~,A 1P5,S2 P6,S1Pb,A2P6,A1Pb ________________________

M(JL , M1J2 , MU3
DA TA ~t O,DTR/5T.29577<)5,O.0-i745329/ 

— 

50 CONTINUE

~~~~~ - T L A S T  = TIMES (NAOJ ) - — 

TF RV . T TI~-1~-S (1)
T 5 PA N  T L A S T — TFIRST - . - - _________________________

* THALE = ~FI~~ET + ISPAN / 2.
C” INtERP ~~ TURNS T-~:sE VALUES FROM TA J A JJJSTE D TARGET - VELOCITY—TIME - -- ------—--
C” MAN EUV ER TAi1 L I N  EARTH FIXED COORDINATES.

—— . C A LL INY~~RP (TLAST ,TMA,XDM ,NT,NPX, XDEL, NERR ) — —

V CALL INTERP (TFI~~ST,T M A ,XJH ,NT ,NPX, X O~ F,NERR)
— = (XCEL — XOEF ) / - TSPAN - - - - -  _________________________

CALL INTERP (TLAS T,TMA ,YDM ,NT,N?X,YDEL ,N~~RR)
CA L L INTER? (TFI.~ST, TMA, YOM ,NT ,N PX ,Y D E F ,NERR) - - -

YJjE = ~YDEL — YDEF) /
CA LL INT RP (TLAS T ,T~~A ,ZOM,NT,NPX,ZOEL ,N~ RR) - — - -—

CAL L I-NIERP (TFIRST,TMA ,ZDM ,NT,NPX-,ZDEF,NERR)
V Z D U ~~~~( Z . J V _

L _ Z D E F ) / T S p A N  32 174 -  _____________

C” CONIP ONENTG OF AERODYN AMIC ACCELERATION IN EA -RrH FIXED COORDINATES
— - — - V - V  

~~~~~~~~~~~ 
— .--- V V—— — —   V - - V  - - - — —  —

(i) Y605
- zj = zo_ J E  V -  V V  _ _

C” TrANC FO r N-i THESE TO LAUNCH COORDINATES

~ALL  GUID -- - _ _ _ _ _ _ _ _ _ _ _

C’,’ COM PONEN TS OF AERODY NAM IC ACCELE RATION IN LAUNCH COORDINATES
XD -DTG XDTG — --—--- - - - - — —- - - - -- — - - -- - -

Y Dr .  - vr ’
- )  ~ 

—

V ZC~~T ,  ZDTG - ~~~~~~~~~~~~~~~~~~~~ -

C” D [ F I N I  X —  Y— A N D  Z O T G S  -
- - CAN L INT ERP (T H A L F ,T M A , X DT G ~~,NT,N~~X ,< DT C ~\NERR) - - - - - - - - - -

-
—-——--——---—- - -- —-

C” : ~T~~~P ~-:ru~ NS THESE VALUES FROM T A J  A DJJSTEO TARGET VELOCITY—TIME
C” ~1 - N ~~U V E R  lA DLE IN LAUNCH COORDIN ATES.  - V - - - —-

- — ~~~~~~~~~~~~~~~~~~~~~~~~~ - ---—------ -—--~~~ V ~_ _ _ -  ~~~~~~~~~~~ V__~~~3V- ~~~ _~~~V ’V
V V: ~~~~~~~~~~ ~~ ——_ 

V



1

N~ PRIM~T ~-./;‘~ C ’ T = I  FTNH 4 .2+75 075  07/16/7 !

- -\LL ~~ V~~~~~~~~~ ’ ?  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—------- - -  - - -

( A LL I . i E R — ~ ( T V * L F , T~J~, Z J T L , *V~,\ T , N P X , Z D T G G , N E R R )
~~~~ C4 L0u L .A T~ T r C  A’ .GL.rS US ED FOR THE T N 1 ~~T RIX

51. F(  J T G . N .~~. 3 )  MUi = A T A N O ( Y D T G 5 , Z D T G S )
- !F( r6-, .EV ~.a .0.AN ~~.YDTG ~~.EQ.0.0 ) ~U~~~G .0  

-

IF (1~’T - ,:~ .[~~.O .0 .AN L~.YOTGC.GT.0.0) N1U1 9’.’DTR
— - - I F ( 1 t ~T~~~.EU .i J . U . A N J . Y U T G 5 . L t . 0 . Q)  Mtjl=270.’OTR —--——- - ---—-—--—- -—____

52 ir ( X J T ~ -~.~,T.U .~~
) GO TO 5~

lF (XuT~ - .LT.0.O) GO T O 54
U -~ 3 • 3

—— oo To 5~
53 IF (Y U T ,-,.E~Z.0.J. ANO.ZDTG5.EQ.0.0

) ~-1U2=270.~~OTR
— - - - 

~~~~=U )R [ (YuT65-”2+Z- J T C 5~~’2)  
_ _ _ _ _ _ _ _ _ _ _ _

IF (Y 0T~~ .NE.~~. fl~.3-R.ZJTG5.NE .0.0) MJ 2 = 3 6 t J .’ O T R — A T A M 2 ( X D T G 5 , A RG)
— —  ~,o to  - - — . . - 

54 IF (YUT ,.EC .0.C. AND .ZDTG- .EQ.0.0) ~IU2=93.’DTR
ARG=S~~RT (YDTG5”2+ZDTG’’’2) - - — - — ---—--- -

iF (Y DT G 5 . N E . 0 . J . O R . Z OT G 5 . N E . 0 .0 )  M U 2 = — A T A N 2 ( X D T G 5 , A R G )
-- 55 C ON T IN U E   

_ _ _ _ _ _ _ _ _

“ DEFINE THc. VA LU~~S USED IN THE T—MA TRIX
C O- ’I LJ 1. COS (M U I ) - - V - - -

SIN~iU1 = SI NC MU I)  V

c UMJ .± C O S ( ’ -’ U2 )  - — —- -—-  - - - - -

SINMU2 = SIN (NU2)
ARG1 Zi~~TG’SINtlU1—YUDTG’COSMUi

- - --- -— ——--—-- ___________________

A R ~~2 XC J TG ’CUSMU2 +YDDTG’SINMU1’S IN~~U2+Z DDT G’COSHU1- ’S INMU2
- 

~U3=AT.ANflA VRG1~~ARC2 ) 
- - - 

COSM U3 = C O S ( M U 3 )
SI NMUS SIN(MJ3) - —— -— — - --- — - - —-- -——- - - 

tF (ICw.N- :.1.ANL .III.EQ.1) GO TO 70
— --IF (IS1.E~~.i) GO TO 70 - -- - - - - -— --- --- ---- -- -- - -——— --—---—-—---____________________

PRINt ~G 2 ,LEVEL,XDDTG ,YDOTG,ZDDTG,XDTG5,YDTG5 ,ZOTGS
70 CONTINUE  - — -

~“ CHAN G-a -3AD IANS TO DEGREES FOR PRINT OUT

~-~U1 = ‘-IU1 ‘RTJ — — - V . - .-. - — - 

= ~ J2 ~ RT O
— - 

~-~U$  = M U 3  
- ‘ 

RI D  

- - -— - —-—   _____________________

IF (IS .E~~.1) GO TO 9Q
- - IF (ICN.E~-A .1.OR .III.NE.t) PRINT 90i,MUI,MU2,MU3 

-

9~ CONTINUE

~~~2 FOkt-~AT (10X,S3H MA NEUVER WAS IN PROGRESS A T TIME OF DATA COLLECTION 
‘./1~~X,3-i LEVEL - , 15,SX,8H XDDTG =,F10.4,SX,8H YDDTG =,Ft0.4,SX, V

-‘~~~~~~ ZGJL = ,FiC .L./IOX,5H- XDIGS -= ,Fto.4,5X ,BH-YDTG5--- =-,Fi0.k,5X,-—

‘-~~~~ ZOTOS =,F10.—+ )
901 FO-~M ZT (irI0,13X ,6R MUI F8.2,5X,6H MU2 = F8.2 ,5X ,6H MU3 F8.2)

ET U R
ENJ - - - - -- - - - - ---- -—-- - - -— — - - --- — -  V

_i -VV ~~~~~~~__~~~~~ 
I---

~~~~~~~~~~~~~~~~~~ 
-V_ _.5

_

~~~~~~~~~~
_ 

~~~~
-V _

~~ - _ I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- —-- -~~~—-



- - V

3c~.I NE ~ 1~J6J~ f~. / 7 - ,- O-~T= l FTNH 4.2+75075 07/16/7

-- 
~~i~~. ’ i r i ~~~ ~.Sco I 

- - - - V ~~~~~~~~ 

6 Tr ~LS : - ~~UT ~~N: C A L C U L  S THE MISS DISTA ~ CFS 11*4 THE TARGET
0 CO~~~~~ . A T .  SYiT E~
C -—-

~ - - -~ ~~~~~~~ ~(3) ,Y~t (  , Z M ( 3 ) , R M ( 3 )  ,N ,ICN
- -C O . •- ) -~/J-- L ‘

~C5O ) ,Y (~5O Z(~~0) ,VMXS (5)) ,\J f-IYS (50) ,VMZS(50)— —---——
CC N:-ICN / ;-

~~~. 3 C M~~~~1,SI 1,COSMU2,SIN~1U2,COS1lU3,SINMU3
-  - CO:- ’ -13N / C L  - N 3 , Y D , Z U  T G , Y O T G ,Z D T G ,X D E F ,Y Q E F ,Z D E F , Z Z Z  

‘, X j ~~,yjia ~:
- U , 4 5 ) , Y J E H ( 3 0 , 4 5 ) , Z O E M ( 3 0 , 4 5 ) ,  - —— —

‘ X J T G N ~~3 u) , Y u t G N ( 3 J ) , Z D T G M ( 3 0 ) ,X P R I M E ,YPR IME,
_ _ _ _  - Z I M E , T I M E S ( 5 0 ) , I T R A J ( 6 0 ) , I T A J ( 6 0 ) , I I I , N A U J  —--- — —

cOM 1*13N,O3~~A ,LEv L,IPTs,xxs (5o) ,XDTGO,YDTGO,ZOTGO,RLB,00SE,SPO,RI,
— —  AM,~~DUT ,T~~LTA L ,RN , 

V —-

PPX (50) ,P~~Y (SO) , PPZ (5O) ,TI’-IE (50) ,T~ A S ( 3 0 ) ,X D T G M S ( 3 O )
— -____ - - * — — —  — —- ,YJTGNS(32),ZDTGMS(30 ),XMAN (4,50),X?IISS (7),NT

V ‘ ,XCOMP,YCQHp ,ZCOMP,TA~~A (30),DELTARC30),VM (30),G,GGG
-‘,X~jQ,YD ),ZDO,DXG, DY~~,DZG,S2,S3,S’i,S,,XD’I (30), YDM (3O),ZDM(3O),-—

~ RLU<,S0ALEP,Ft,F2,F3,Gi,G2,G3 ,XC ,YC,ZC,S 1,RRR,SR,SPL,CTL,STL,
PL,A1 ,VtI,XE (33),YE (30),ZE(30),ZALT ,NERR~,CLA, N PX ,NX ,CLAA (10), 

‘PH Q,A~~~,AA A , 5CALt~T,TREAL ,TMA (30),XTA ,YTA ,ZTA ,SCALEV,QMM (1O),QM V

‘,SA ,CA , V X (5L ),VMY(5),VML (50) - -

‘,ECOS( 17),HR7EE (17),FI7T (9),FC177 (9)
-— -CO NMCN/ GTA RG /FXA, FYA ,FZA ,FX 3,FY3,FZB,FXC,FYC ,FZC,- A-T,VT—-----— -------— - 

C3~i~~ON/C3HD/COSA , COSE,CDSG ,YA-, ZA
CO :-t~0N/0OMP/IS1,I99,I88,CL~1S(1U) ,CLSI(1U),CLS2 (10) ,NSAM,Q1,Q2,Q3,

-————-- -
* 5,cE,~~1,w2 ,t-; 3,w4,wS,~~6,IFT ,IPLANE,IC ON ,S2P1,S1P i,IA2Pt,A1P1,

_ _ _ _ _  — - ‘~~aP2,~~1 ,A 2 P2 , A 1 P 2 ,~~2P3 ,S1P3 ,A 2 P3 ,A 1P3 ,~~2P4,S iPk , A2P4-,A 1Pk,S2P5,
‘Si PS,  A 2 P 5 ,A 1~~5 ,S2 P6 , SIPB  , A 2P 6,  AIP5

—  —-CO--i~’39JCxTRA/NPTS,OX ,XTERM,KKK,AS,sEO,SC -,-ASED,R,-SC- ALE L-,-VVVV ,C i-,
V •XLOS,YL3S,ZLOS,C3,CX,CY,CLY,CLZ,TRP ,XX(5U),THE

JIME NSION T (50),XT(50~~,YT(50) ,ZT(50) 
- ---- -- - --- 

LTR =C~~C 174 5329  V
—V V.~~V - V - V~~

_ V_ -V~ ~ -V- V flI~~ — - - - — -  - - - - -- - - - - - - - - -— -- - - - — -  ——-- - - — - -—~~~~~~~~~~~ -- — - - - - — - - —- -—- - - —— 
V

11= 3
— -X~~=FL OA T (N)——----------------

--  —— -—-— - 

~ M X 2 = 0 .  - - -  . - -____

C
—C” - NEXT CA ~N) IS TAPE SPECIFIC - - FOR ITT= 1 FO R-- - S-TA TION A RY--- TA RG E-T- --—-------—- ----- - ——---—

IF (ITT.E-0.1) GO TO 1.9
V - = C~~E M U 2  ‘ -COSMU3 -- ‘-—--_______________________________ I

F? =SI N N U  ~‘SINMU2’COSMU 3—COS1*IUI’SIN9U3.-— FZ~~SIN~ Ui’SINMU3+COSMUi’SIN1*1U24COSMU3 
- --- - - - - — _ _ _ _

F X V A  FX
EY A F Y   — — -- - -  - -

F Z A  = FZ
- 

—- F X = 6 ~~~~ ! IV J 2~~~SIIV ~ M U 3 V ~ 
_____________________

~~
—.F Y = C 3 S :- ~~ L-’COSMU3 +SINMU1’S INMU2’S IMMU3

- —— - - -  F Z=CO Jj *SINMU2*SINMU3_ SIMMU1*COSMJ3 -
-

F X V f l  FX
- --—-V— -V FY~ FY  - .

FZ~ = FZ
V — rX — SI.~’-~J2 — V 

-

Fi CI’-;~-~J1’COSMU2 
V

= COOMUI. ‘COSMU2  - — — —  - —

-- - -

—— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



U I -*. t . N I S C W ”  ;- - / 1 4  O~- ’T = 1  F T N H  4.2475075 
— -- 

OT/16/7~

— _ V V - VVV._VV_V V V V - V F X C  =
F Y C  =

— - F! - - — —  - -

1.9 CONTI ’~J~
IF ((ITT.~~Q.1.OR .VVVV.LT.33S .0 ).ANO.tSi.NE.i) PRINT 67 

V

IF( ( I T T .~ . E . 1 . O R ,V V V V . G E . 33 8 . 0 ) .A N D. IS i . N .i) PRINT 66
—- 0O~~. ~~~~~ 

--- - - —  _________

DX X t t ) 
— DY Y ( l )

I ~iZ  L ( I )
— C”~ N~~XT GA ~ J Is T A P E  S PE C IF IC FOR ITT~~1 FOR STATIONARY - - TARGE T - — -

IF (ITT .EJ~.1) 00 10 30
____________-- IF ( V v V V . L T .  3 3 0 . 3 )  ~O 

- T O  - .30 - - — — ___________

C TR AN SFORM ~~ISSILE MINUS TARGET ) LAUNCH COORDI NAT ES TO GENERALIZED
— — - C  T A P G ~~I OCi~~DI N A TE~ 

- .  V -— - - — - -

C R F ~~JNCE.; T O  ORIGIN AT TA ILPIPE
— - - X T ( I )  F XA ~~~ X + F Y A~ UY 1 FZA’OZ —--— - - -  . ---— -- -

Y T C I )  F X O - ’J X  + FY~3 ’OY 1 FZ~ ’DZ
~~

- Z T ( I )  = F X C ’ IX  + F Y C * D Y V V +  -F Z C * DZ - - ---_-_------—- -_--------——--_ ---__--_-- 
V 

-
~~~~~~~

C C A L C J L A T E  TAR GET A NGLE OF ATTACK
A A A = 1 1 1 E . 8 9 f C . O 0 3 8 ’ ) L+ *Z Z Z  - - - — V —-

\ J T~~S~ RT ~\D EF ”2 + Y D E F ” 2 + Z D E F” 2 )
—  = 2.UJ~~G3’LZZ 

- V V - V  V  — 

V t  —~- i O = . 0 . 0 C 2 3 7 ô 9 2 ’E X P ( A R G )
— C’i -=V T/AAA V V _ _  _________________________

NPX= 2
NX~~  V -

C A L L  I NTER ? (QM ,QMM, CLAA ,NX ,NPX,CLA ,NERR)
- - -

ST =248~~3__
T=~~•* T ~~S l (XDDE **2+YUDE~ *2+ZODE*#2)Vi (PHO*VT*VT*ST~ CLA432.174)

V IF (I_ ~l.E~~.1) GO TO 5
- V F i.LA .1.ANU.I .E~L1’ PRINT 25,AT -

5 cU- .T:Nu:
- - 

~T= AT ’:~1R  
—   - - -- - - -— 

XS~~X I ( I )
— —- Y 5 = Y T ( I )  -  — _____________________________

ZS Z T ( I )
C  T V F ~~~ .M ,EN~~RA L IZE’J TARGET COORDINATES ro TARGET FIXED COORDINATES 
C F E V~~. E N L J  TO C2IGIN AT TAILPIPE 

xT ( )=ZS’CO~~tA T ) ÷XS’SIM(AT) 
— - - — — -  - - U’ -  -  --

L TC1 =XN’ CO S A T I — Z S ’ SIN (A T )-- - - --- - - ——--- —- — - —  _ _ _ _  _ _ _ _ _ _ _

~- -O 10 4
— C TOANUFU .-: I 1ISSL ,~E LAU NCH COORD INATES TO TARGET EARTH FIXED

C O C O - ~O - NA T E S.  T A ~~C~ET IS S TA T ION A RY OR MOVING AT LESS THAN 338 FT/SEC
3~ A r  (T) J’<’ —OY’~~~L +-J?’S3 

— - - - - -- 

V i,(:)= Jx~~s4f~ Y*CPL +0Z*~ 5
- -  . ZTC I )=-O X STL+DZ’CTL - - -— - -- - -———-— —__________ _______

4 CONTINUE V

t F( IG1.N .1) PRINT j . 5 , X T ( I ) , Y T ( I ) , Z T ( I )  -

15 FO - ~~A T ( 3 c 3 x , : i i .4) )
V M X S ~-~-~. # X T ( I) -    -  -

I ~~ X 2 - i X  C+XT (I) ‘XT (I)
C - -— -- - - V V  - -—- ---- - - - - -—-—-—---——- -----———-—--—— - - - — -

ti J 20 1 ,1*4
V 1(1) Y l C I )

I 
-~~~ 

- —— — -

~~~~~~~~~~~

- - .



-V  — - - -  V ----- --- -- - -

3UTI~~ MISCO:’ f - s i? - .  O PT= t FTNH ‘. .2 +7507 5  07/16/7 !

— - - — -—-- -— 20  ~~~~ N l L — C )
~~ 

- - - —-V - V V - _ _ _ _ _ _ _

C C A L O ~~L - T : 0C .F F I C I E NT S  FOR MISSILE P A T H  PROJECTIONS IN TARGET FIXED
C ~~~~~~~~~~~ ~~ 

- -

C R~~ !LO TO ORIGIN AT TAILPIPE
- - 21. _- :IT=~~.3 

.. - - .

- - _ — — — - - - I~~ , ) — . . —

— —

- 2 .~T . ~A t +Xl(I)~~T (I) 
-V

• - ‘= (S-NT’S~~X2—CMX ’SMXT )/D 
. . —

,,= (XN ’G -f XT—SM T’SMX )/D
— — C_ -V -- - -— - - - - V. .-- ~~~ —--V-V——---———- — V___________

II~ II + 1 
C . 5- -- -   — 

99 CD T U (~~C ,11),II
C YF- A \IU i.~TLRCEPT P.!’:D SLOPE OF PATH PROJECTION IN XF—YF PLANE -

C r L . ~~~~N C~~~C TO ORIGIN AT TAILPIPE 
— i~ YN (L ) 9 -  _ _ _  _ _ _ _ _ _ _ _

—V 
. -V- -V - -

-
V  -—

1.02 ~O 3 1 i,N
1(I) = CT -LI ) - — . _ .  — —

3 CO NTINUE

~~~~~~~
- - - G 3  10 21 - . 

_ _ _ _ _ _ _ _ _ _ _ _

C Z F — A X I s  I N T E R C E P T  AND SLOPE CF PATH PROJECTION IN XF—ZF PLANE
- C FCRZ. NC~JJ TO ORIGIN AT TAILPIPE - -  —

ii. ~ (~~)= C
Z A=

~ 

— — — — _ _ _ _

C
—- C— ~~ F-AXI S COORDINATE OF - PAT H- P IE R CI I ’ 4 G - - P OI N T—- IN--- X F-—YF—PL-A NE

C F E V R E N C EJ  TO ORIGIN AT TAILPIPE
- - V - XM (2) —ZM (i )/ZA . -- - - —  - - -

C YF-A XI~ C~J ONUIN ATE OF PATH PIERCING POINT IN XF—YF PLANE
- C - R.. FLRE NC~~i TO ORIGI N AT TAILPIPE - - - -  — - -

Y~l (2) Y M C I )  + YA’XM (2 )
— — - n  - - V - - - VV _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C XF— A xI~ COOR DINATE OF PATH PIERCING POINT IN XF—ZF PLANE
— C V,.~C FCRCNCEU TO ORI G IN AT TAILPIPE - -  - - - - - - - -   -

X M ( 3 )  — Y M ( i ) / Y A
V - V - 

~~~ ZF-AxIs COORDIN A TE OF PAT H PIERCING P O I N T  iN XF— Z F PLANE- -— — -

C REFER ENCELJ TO ORIGIN A T TAILPIPE
— — — - Z M ( 3 )~ Z M ( i ) + Z A * X M ( 3 )_ V - ._ - - -V- - -_ _ ---- _ . - ._ -V -V_ __ _-V -V V

C
- - — - - V  - YM(I ) 0.- --- - —- - — - - -  - -  V - - - - - -

L M ( 2 ) ~ 0 .
- Y~1 ( J ) =  3 —  -  V

C CA LCULA TE NEAR EST APPROACH TO ORIGIN IN Y F — Z F ,X F — Y F , A N D  XF— Z F PLANES
--——C-— REF~~~~NCEJ TO ORIGIN AT TAILPIPE-- — _______________________

JO 1.55 1=1,3 -

- 1.55 NI( I)= S C R T ( X M ( I ) ’ X M ( I )  + YH (I)’YM (i) +--Z11(I)’ZM(I))  - - - - — —

D X Z D O X
C - - -- - .5- — —---— 

V

2 FO~:MAT (13X ,2~ H TARGET ANGLE OF ATTACK = ,F5 .2 ,3X ,L.H DEG)
--——--—- -~~6 F-3 .-~t~AT (//i .3X ,5 0Ii TARGET - FIXEO COORUI -’-4ATE S- OF-- MISSILE -R EFERENCED--TO

‘ 1OH TAILPIPE.!!)
07 ~C - ~- iA T ( / / i 0 X .43 N TA RGET EARTH FIXE~ --COO~WINA TES OF MISSILE.//) 

- - - . V

~~~_r ~~~~~~~~~~~
— - — , ~~~ - . _ . 

V



-- V — V -- -V~~~~ V V -

SU 3 ROUTi ~~E M ISC O~ 74/ 7k OPT =2. 
V 

FTNH 4.2+7507’

- - - RETU RN ---
~~~~~~~~ 

— - - ———_——-

~NJ

~
I
~i:

ViII J V V  

— - _ - - - - —- —
~~~

-- -- . - - ~~~ -.-~- -
- ~~I . .~~ - ------ - V . -  ~V



- ~~~~~~~~~~
-

~~~~~~~~~~ - —-~~~- -~~~ -- - --

tINE MEAN ~‘~.!7~+ O~-’T=i 
FTNH 4.2+75075 07/16/7

~u~~ our1- \ E A N (AXN 1 ,A YM, AZ M ,ARM ,NR,SX ,SY,SZ,SS) - - -- - -- -- - - - -—— — - ----  — _ _ _ _ _ _ _ _

C
C— -  TH IS S U3 .RU UT INE C A L C U L A T E S  THE MEAN AND STA NDARD DEV IAT ION
C OF T r ~E MI~~.i CI~~TA N CE S 4

- - - V 
~~~~

- _
~~  

-- . — V  — - --V. - V

CO:-~-’CN/COMP/IS1,I99,I88 ,CLMS (1 0) ,CLSI (10) 
,CLS2 ( i0)  ,NSAII,Q1,Q2,Q3,

— 

~-- 4 ,U5 ,~.I~~,ki, 42 , W 3 ,W 4 , W 5 , ~-u6,IF T ,IPLANE*,ICON,S2Pi,-S1Pi,A2Pi,A 1P1,--
V .S2P2,S 2,A~ P2,AiP2,~~2P3,S1P3,A2P3,AiP3,~~2Pk,S1P4,A2Pk ,A1P4,S2P5,

- - ‘51P5, AC?5 ,Ai?5,SZP6,S1P6-,A ZP6,AIP6 - - - - -. 5— - -  

DIIE NSICN AXM (20 ) ,AYM (20),AZM (20),ARM(2 0) 
XNR FLCAT (NR ) - ~~~~~~ _ _  _~_ _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

X N \ =  SC~~T (XN-R/(XNR—1 .))
— —_____ _________________

C
- - -—-— — 9  ~.S 0.   ~~

-   - - - - - —  - —- - - -- -  — -- - - - - —- - - — - - -

sVS= U.
-— - - -—--..- -V - - -J=J +1 -  — -

V DO t~ I 1,NR
— - G0 T0 (1i,±2,13,i.4),J -—_____________________________________

i t  IJUM= A x N ( I )  
~~~~~~~~~GO T O 15 — — - -—— - - - - - - —~~~~-— — - -— - ———

12 CU~~~ A Y~~(I)
- GO 10 15 - - -  - -—--———--— ---— --- - - -— — - - - -— - - - - - ---- --—______ _ _ _ _ _

13 Ou:-i= AZ’-UI)
-

~~~~~~ G~~~ TO ~~~~~ 
- - --- - - - — - — —  

-

14 DU~~~ A RM I) 
V

15 5S SS+UUM - - - ——— - — - --  —— - - — —  — -  

1~i SVS= SVS + DUM~ DU11
_  _ -_ _-

C ME~~N
— —c  — - - -V- -V- --—-- -V-VV-—-----— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

V 
~~~~~~~ ~ .)/X NR

~~~SVC sVs/XNR — - — — —
~~~~~~~ 

- - - -——  —-------------—-—— --------- —

C
C STA N DAIt O D~-V IATI ON - -   _ _ _ _ _ _ _ _ _  _ _ _ _

C
— —J)D=SV~ -~~S~ SS

UOJO A 3 (EOD)
SVS C.~Rt (DOOO )’XNN 

— —  _ _ _ _— - - -  — - - - - - -

GO TO (21,22,23,24),J 
-

— 21. SX SS - - —--—-— -- - - - --— -—— —- - - - - --—— - - ---- - -- -—-— —___________

SVX SV s
03 -T 0~~~ 

- —  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 3Y SS
SVY SVS -- - — - -  - - - - -- -- - — - --—— - - - - - - - —  _ _ _ _ _

GO 10 9
— 23 5Z SS - -----—--———    V V _ V ~~~~~~~~~ ____-—

SVz= SVS
——--—------GO -TO -

~~~ 
- - - —____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C
—- --  24 ~~ l;J i4  -- - V .  - - - --

-~Rt:~T 35, SX,SY,SZ,SS
-- PRINT 36, SVx ,SVY,SVZ,SVS  —~~~~~ ——--——-- — - - - ------—- - - - - - - - - 

IF (I-~9.NE.i) GO 10 ‘+5
- — - - I F L ~ N~~.LQ.0)—C,O TO—45 

V V 

-
IF (L-~L A J ~~.E~~.1) .,0 IC) 40
IF( 1-~L A . ~~.EQ. 2) GO TO ‘ii. - - - - -

LL 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -
~~~~~~~~~~~~~

-

-

~~~~~
-
~~

- -- 

.

- 

--
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V—  V V —-V 1

OUI INE MEAN 7’- ./74 O~ T 1  
- 

FTNH 4 .2+75075 07/16/7 L

— _______—-- I F ( I r I L A N E . E Q . 3 )  30 TO 42  —______ _ _ _ _ _ _ _ _ _ _ _-

4~ IF (sVY .~’ r.s2P1.cR.~~vY.LT .S1Pi) IFT:1
IF SVZ.0T.S2P2.OR .S

~

IZ.LT.SiP2) IFT 1    - - - - - - -  -

IF (SY.~,T .A ~??t.OR .SY.LT.A1P1) IFT=1.
- - IF (SZ.GT. A2P2.CR.SZ.LT.AIP2) IFT=1   -—-— - - -

GO TO 4G
— —1.j - I F ( SV X . ,T . S 2 p 3 . Q R . S V X . L T . Sj P 3 ) - I F T~~1-------—-———-----—---———— - --- -— --____________

IF (S-JY.GT .S2~~4.3R.SVY.LT.S1P4) IFT=1.
- - ir (~,X.UI.~~?P~).OR.SX.LT.A1P3) 1F1 1  -- — ----—- - - - -  

IF (~~Y .~~T . A 2 P 4 . C R . ~~Y . L T . A t P 4 )  IFT=i.
-- 

~;o ro~~~ 
— --- — ------ -—- - -

42 IF ( S V X . S  r .52 P 5 .O R . SV x . L T  .SIPS) 1F1 1
— --—- F (SvZ.OI .S2~ 6.OR.SVZ .LT.S1P6) IFT-=t- V

I F ( S X . G T . A 2 P S . O R . SX . LT .A I P 5)  IFT=1.
-- IF SZ . o i .A Z P6 .O R . S Z . L T. A IP6 )  -IFT I  _____________—-—— ---—— —_______

‘+5 CONTINUE

V  ~~~E1 U V~~~N - - - . — — -

C
- 34 -— FO RMA T (/ t S X 2 r - IX T BX 2 H Y T 8 X 2 H ZT8X2HR 1I) —--—____________________________________
35 FORMAT (/SX 4HIEAN4 F1.0 .3) 
3f~ FO~-~MAT (3X 6HST - - OEV4F 1C.4) —  .

E> 4 0

V - - -— ~~~~~~--V-~~ —- V.--— - - 



F- - -

--

3UtI~IE INT~.R~’ ?-.+/7-.. OPT=j. F T N H  4.2+ 750 75 
— 

07/16/7

-— -.  —.  
~~-J~~~~~~~~UT I :- _

~~ V I:~TCRP (X ,XT ,YT, NX ,NPX ,Y,NCRR) 
- V - - - — .  —________

C ~E~~C.\ l - ’~ lEN
C r~i i. ROU T INE USES THE LAGRANGE I~ITERPOLA TION ~ ORM ULA TO
C C A L C J L A T E  T HE V AL UE Y F ( X )  FRO9 T H E FUNCTION TABLE (YT(I)
C F (xr (I)). T-1E fl~3LE  OF INoE?EN~~:NT V A RIAC LES MUST 3E IN
C I: R A SI : :G OR~ViER BUT DO NOT HA VE TO 3E EVENLY SPACED. IF THE

— 

~~~~~~ J~~~I;~ED A RO UM ENT X IS-N OT IN—THE IN-JE P E~4 DENT - - VAR IABL E TABLE,—
C TH~ ~LUTINE ~ILL EXTRAPOLATE US ING PIE NEAREST POINTS TO THE
C U N ~ N - ~~N V A L U~~. THE DEGREE OF PiE INTCRPOLA TION FORMULA IS A--- - -— 

C V A V R I~~OLE AND MAY BE S ELE CTED BY THE USER.
-- - C IN PUT . —

C 1 x THE INDEPENDENT VA R IAOLE X.
—--

~~~~~~~~~~~~
-— - - - - 

~~~
- x l - - — -  ----TA BL E OF INDE PENOENT-X VALUES~~-M UST - --BE—IN~~~~~~

C INCREASING ORDER.
C 3 VT -— TA3LE OF DEPENDENT Y VALUES. YT(I)=F (XT (I)) -

V 

C 4 N X  NUMO ER OF POINTS IN XI.
~~~~~~~~~~~ 5 17X - N J M G E ~~ - OF P O I N T S  U S E D  I N  TH E I N T ER P O L A T ING FO RMU LA - ------- - ----—-
C W I TH XT AS THE INDEPENDENT V ARIABLE TABLE. (NPX—1 )

IS- THE- DEGREE -OF--THE--INTERPOLATION --FORMUL-A~ JSED.
C OUTPUT

- - - - C - 
~~ Y - THE INTERPOLATED DEPENDENT -VALUE. Y F(X )  

C ~ NERR NERR= 0 IF XT (1) .LE. X .LE. X T ( N X )
V C - - NERR ~~1 IF X .LT. XT (1) - --- - — -- - - — - -  - - — -— - - ---  -

C NERR 2 IF X .GT. X T ( N X )

DIN ENSIO N X T ( i ) , Y T ( i )  V

- -   — —  - - - — —---— - - - - - - - - -  __________

NP NPX 4

IF NX .LT. NP) - - -NP z NX - - . — ——---_____

‘.5 = (WX+169)!26
— - I H  N P / 2 -- - - - - - -

:FCxTCI ) — x)30,20,10- - - - --- --V -V —V —______

13 I-i = 0
- -  - 12 N J R ~ 1. . V _ _ _ _ _ _ _

CO T O 73 
V 

V    _ _ _ _ _ _

CO T C 73
20 Y YTC I ) -  V -

GO r C -~3’H
-30 I V

IF (XT (I) — X )13,20,50
50 - L = H i- 1 _ V _  V~ V __________________________

:5 NS4- L
T F NX— I s) 5 3 ,5 8 ,52  - — — - -— - - - -—-- - - - - — - --- ----- —---

52 ~3C 5~
, I=IS,NX-,NS

- I F (X T ( I )  — X)54,20,5& - -- -  - - - - --- -—- -- - - - - - - -  ——

54 L = I

~5O T3 5~j - ~~. _  . - —  _________________________

56 L I —

—-V 

~ 3 ii i s-j 1 L,NX --- - — ——  - —  - -  - - -

~~ (XT (i) — X)60,20,70
63 r -O NT IN UL - V - - V - —~~

7~
) s I — [K

N K + NP — 1 - -  ~~- V - V~~ 
______ — - — - -- V- -V ________

Y 1.0
IF (N — NX)90,90,80 — — - --- - - —-—-- — --— — — ——--— --- . 

-

- 

, V 

— - ~~~~~~~~~~~~~ _~~~~ _  -~ 
— ~~ - *~~~~~ -V~.5lV. j



~.,T INE INT ERP 7—. /7 4 OPT I FTN H 4 .2+75075 07/16/7’

I ’- = -V -V. -

=

——-—— 90 JO 120 J=R,~   - - - -

P = 1.3
- - -~O 110 1 K , N -  -  - - -  -- - - -

IF (I—J) 100,110,100
—

~ — 100 P = P * - (X — X 1 (I))-/ - - (XT (J) XTU-))-- _ __ ___

110 CONTINUE
- - - - - - 120 Y Y + Y T ( J )~~P - - - - 

999 RETURN 
-EN~.j 

-

- -- -- V --V  - - - - -  -- -----V----V.-- -- --- _ _ _ _ _

- ~~~~~~~~~~~~~~~~~~~~~~ ---------—-----__ ---- - - V V - - 

-

_

~~ 
t
t - -~~~-~~~ ~~~~- - - —~~~~~~ — —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - V - — — ~~~ V ~~~- _ _~~ V - V -V -V



__________________ -- V ~V

.~.
., I N E F~..IC-i T 7~~/?-. O~~T~~1 FTNH 4.2+75075 07/1.6/7

-~~ ) U 1 -- ~ FL IGr - ~T V ______

— C .‘* V\~~~LO 3  I N T ~~( A .~C - ’)
C ~~~~~~~~ SC-LEJ XXX ,YYY,ZZZ
C TI ’~E --- - - - -

C ~J ET X — M I S S L E  MINUS X — T A R G E T  V E LO C I T Y ( F T / S E C )
- - - -- ~~~~ - - - Y 1-j~ - Y—MI SSLE MINUS Y—TA ~~GEr VELOCITY (FT/SEC )- -- ---—----

c J 0 t  Z—M ISSLE MINUS z— r A - -~GET VELOC IT Y (FT/SEC)
X—~~ISSL~ MINUS X—TAR GET POSITION (FT) -

YYY Y — 9 I S S L ~T NINUS Y— IARGE T POSITION (FT)
C Z—r- .I1SSLE MINUS Z—TAR GET POSITION (FT) - - - -

- - - - - - C - —— --- NOTE , u~~,L Y, J Z O V E~ LOAJ- -UNTI LL 1000  F T - -TO - GO ,HOWEV ER,- -XXX— Y Y - Y— ZZZ
C S H J U L V 3  ‘L EV E R  OVERL OA D

C ~~ V~~A L J C  ~~ TPUT S (JACS ) 
V V

- C xJT .;o.xco~iP TARGET VELOCITY X—C OM POW EN T (LAUNCH COORD. ) -

C YJTC ’J,YCO:IP TA RGET VELOCITY Y—COMPONENT(LA UNCH COORD.) 
V Z3TG-C ,ZCOMP TARG ET VELOC ITY-Z— COM PONE-NT (LA UNCH - COORD.)-

C <LB APP A REN T PLUME LENGTH/B~ EAOT H RATIO
C C - .~SE - COS CF ANGLE BETWEEN LO S AND CENTER LINE OF --TAR. —

C 5~ O SCA LE D PL UIE ROTATION ANGLE
- . C - R I  — — INITIA L RAN G E   _ _ _

C SCALED I—PRIME AT 1300 FT TO GO

~~~JT - -— - - -- - -- SC A LE 9 G A f t A / T — P R I~~E -—  - - - — --—-_____________

C TriET.A L ‘ INIT IA L ELEVATION ANGLE OF TARGET (SCALED)
C FOR MIC OM HYBRID — --A RANDO M NUMBER —-- - _ _ _ _ _ _ _

C FOR IRSS AP PLICATION —IRSS IRIS RATIO NO . 7

C ~I~~C.-~ET J INPUTS
- -  C - - UN —-- CDC— 6~~00 INPUT—SENSE LINES 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C SENSE LINE 0 = C0000000 00000001 = 1
C -  SEN SE LINE - I = 0000000050000010 = 2 - - — — — - -  — —

C SENSE LINE 2 = 0 0 - 3 0 0 0 0 0 0 0 0 3 0 1 0 0  = 4
- - - - C - -  SENSE LI NE 3 - - = - - 00000000-30001000 = - 8 - -—— -____

C SENSE LINE 4 = 0003000000010000 16
— —-C -- - SENSE L INE 5 - - = - - 0 0 3 0 0 0 0 3 0 0 1 0 0 0 0 0 - = - — - - - 3 2 -  T R— 22

C SENSE LINE 6 O030 ’30300100 0 000 = 64 TR—2 1
C SENSE LINE 7 = 0030000010000000 = ~28 _ _ _ _ _

C SENSE LINE 8 000 3000130030000 = 256 V

-— C - - .  - - - - V  - - -

C E I~~C~~ET E OUTPUTS ( NOTE BITS ARE NUMB ERED 1—16 FROM RIGHT TO LEFT)
C——- l OUT - -—----—--—— -—— CDC— 6600 OUTPUT -CONTROL -LINES---—— -____ _________

C CNTRL LINE 4 = 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0  = 16 TR— 33
— - C - - - — —  — CNTRL L INE 7 = 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0  = 128 - T R— 30 --——- -

C
C -O THE~ P~~0GRAM VA R IABLES - —---- --- - - - -

V NPA T H N PA T H 1, W AITING FOR SENSE LINE 6 HIGH
—- - -—- C-———-- -— --  N P A T H ~ 2, -IN REAL - TIME L O O P

C IWW ITE IF IWRITE z 1, W RITE  COMMENTS -
C LEVEL STATUS OF MAN EUV ER -- V ____

C =—7 IMPLIES NOT IN REA L TIME
C  =0 IM P L I E S  IN R E A L  T I M E   —

O +7 IMPLIES TARGET TRAJ TABLE EXCEEDED
-— C ~- - ‘~~N 

--- ---- ---~~ C . MPLIES COLLECT DAT A , =7 DONT COLLECT - -_________

C ‘~~ N ARR AY FOR STORING INT E RPOLATED VALUES
c 

V V 

~~~~ MAXIMUM POINTS COLLECTEC . - - - -

~~~~~~~~~ .~~~~
- 

~ -— V 

- - _____________  — 



—V----V ~ ~~~~ ~

— 
~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~TIN FLIGHT (-.174 C~~Tz 1 FTNH 4.~~+75075 07/16/7~

-—  “C - Ir~T C MA X I M U M  NU~~3ER OF D A T A  POINTS T H A T  CA N BE — -_ _ _ _ _ _ _ _

C ACT UALLY COLLECTED (SEE NA DJ I N  SUBROUTINE INIT)
C INE INC EX FOR ASSIGNI NG 3T O RA GE TO XCO M P ,YCO?IP, ZCOM P
.3 I ~~~~.( INJ~ X OF ~ZA N GE TAO LE E N TRIES
C ~~~ — 1, TIHE.LE.TPRIME. =1, TIME.GT.TPRIME
C ICR 2 COU NTER , INITIALLY LENGTH OF ARRAY TS MINUS ONE

— C — — N~~TC NUM ’3E~~-OF POINTS -IN RANGE TABLE - —- - -- - - ---  

C IDA 3 LOCICAL VARIABLE , =— 1 i:-~PLIES NOT YET IN 3—LOOP,
- - 0 =1 IMPLIES FIRST ~ ASS IN 3—LOOP MADE .

C L 3N NU:-~1ER OF TRUNKING STATION CONNECTOR PAIRS USED
- - C S ~~AL TINT S I G N A L ,  S T A T I C C H E C K  UK - - V  - V --

C SLL, REAL TIME SIGNAL, lOS R~~CIVE D 
REAL- -TI ME SIGNA L, - R~ MP ~ P R E A D Y—  

_ _ _ _ _ _ _ _ _ _

C SL7 REA L T IME SIGNAL, TE RMINATION OF REAL TIME V
C IO~ P A T C H I N G  REQU IREMENTS (ONE 1101$ AN D ONE IODIS) - - 

T~ UNKING - FORTRAN - - -——-—- - - - - A~~/~~
- PATCH - - - - -  -—_______

C V — 5 3  TC w - 5 3  FOR /101S211,IIDIS TROO—TRO 7 AND TR2O—TR27
C V — G a  10 -, — 5 U  FO~ /I~~~S2/I,IIJIS 

- - -  TR4O— 1R47 AND TRBO—TR 67-—--———
C V—53 TO ~-~~1 FOR /IDIS2/2,IIJIS TROO— TRU 7 AND TR2O—TR27
C V—52 TO W— 51 - FOR /IDIS2/2,1I015 - - - - TRkO—T R47-AND TR 6O—TR 67-- —

V - S I - T O  W — 6 0 - V  FOR -/OU IS2/1 ,ICUIS~~~~~~ T R 10— T R 17— A ND— TR3 O— TR37
C v— 53  TO -.~— 60 FOR /ODIS2/1, IDDIS T R S O — T R 5 7  AND TR7 C—TR77
C  V— 51 TO W—6 1 - FOR / OU IS2/2, IODIS - TRIO—T R1 7 AND-TR3O—TR37----—-—-—
C v— 53 TO W—6 1 FOR /ODIS2/2,IODIS TR5O—TR57 AND TRTO—TR77 
C - -- .-- -V-V— — - — - - - - -  —---— V— -V  — - -- ____

C THE -I tOH ORDER COC—~ 6CC BIT CORRESPONDS TO T R O X ,  I.IHERE X =0,2 ,4 ,6
V - _ V V~~V -V~ -V , -V-V ~~~~~~~~~~~ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C 040103 ANA LOG PATCHING REQUIREMENTS
-— .-V

C
---.- .- - - -  - - —- - V  

~

VV

~~

V__ V-V V _ -V~~ ~~~~~~~~ - -

C W—~J3 TO V—06 FOR /~ A0C1/L4.~ ,4OC TR3IO—3 17 AND TR330—337
C w-U~ TO V- - J O - -  F3 R /~ AOC 1/4OC --- - - - -TROIO-0 i7- -A ND --TRO 3O—037-
C

— —~~~~~~~~ —-— --
~~

-
~~
-

~~~~~~ 1o- V- ~~7- - - - --  F O R - -/ ~~O~~Ci/ 4 9 , DA C - - ---- -
~~~~~T R 3 5 0— 3 5 7— A N D— T R3 7 0— 3 7 7

C W— 1C TO V — C l .  F O R  /~~DA C 1 / D A C  T R O 5 O — 0 5 7  A ND T R O 7 O — 0 7 7
W - 1 1 ~ O V -0 3  FOR /~~DA C 1/ 17 , )A C   TR 15O- 157  AND T R X 7 O — t 7 7  —

C
C - - T H E FI~ 5T A DO IN EA CH -GROU P OF - 16 CORRESPONDS TO - AD /k-TR—i0 .- ------ - -- - 
C TH: F IRS T DAC IN EACH GROUP OF 16 CORRESPONDS TO AD/4 TR—50.

— --—~~~— -V—— -V- - _____________________

C
LNT ECE P P IN( 1) , P D U T ( 8 )  . .   . - - -

R E~.L M A N ( 2 3 3 ) , M ISS ED(7 ) ,MISS ,LAUNCH
V : N 1 E ~~E.~ U- 1AN -  - - - —

CI~~E NSIG~ TS(3C) 
— 

~ 1v.~L:NCE -(Ts(1), TMAS (1)),(M4NC1),X ~-.’AN(1)),(MISSED(I),XMISS(1))
CO v: ION/ EEEEE/ IT i ,KCK , IC R2, 10A3, IND ,INDEX ,MA X, IW RITE , NPATH,ST A TUS
CO :- ., -~C k / C - 3 M A / L EV E L , I P T S , X X S ( 5 O ) ,X DT G O ,Y O t G O , Z O T G O , R L B ,C O S E ,S PO , R I ,  - - 

V ‘A-l,EDC T,T HETA L,RN,
PPX ( 5 0 ) , P P Y ( 5 0 ) , P P Z ( 5 0 ) , T I M E ( 5 0 ) , T M A S ( 3 0 ) , X D T G M S ( 3 0 )  
,YDTGMS (30),ZDTGMS (3Q ),XMAN (4,~~3),XMISS(7),NT 

— •--— - ,XCO M~~,YCCMP,ZCOMP,TA MA (3 0) ,DtLTAR (30),VM (30) ,G,GGG
4,X 33,Y00,Lt)O,OXG,DYG ,DZG,S2,S3,S4,S5,XD M (30),YDM(30),ZDM (30), j

V L~ K,SO,-~LEP,F1,F2,F3,G1,G2,G3,XC,YC,ZC,St,RRR,SR,SPL,CTL,STL, 
-

- - - -_ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



V 

-
~~~~~~~~~

~uTINE FL IOHT ?-~/7 -s CPT 1 FTNH 4.2+75075 07/16/7

~ Cp L,A~~,~- T L , ~~~ (3G) , Y E ( 3 0 ) , Z E ( 3 0 > , Z A L T , N E R R ,CLA , N P X , N X ,C L AA ( 10 ) , - ----
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~~, S A , JA ,
V
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RL 3= RL RL BK/SC AL ET
COSE ~~E111/1~~02375- 

— - ——- - —  - —-———- - -——---- ---- -- - -

C
C - - - - COMPUTt~ -IRSS- IRIS---RATIO--NO.
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A T 7  = ((P2IRSS~~~2) SIN (P1IRSS))/(2.04 (COS (PURSS/2.0))~~~
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- CA LL I N I E R P  (F17 ,FI7T,FC177,NX ,NPX,FCI7,NERR ) -   - -

Rt’1=FCI7 V

—C  ~RITt(6,CHECK3) 
- SOFT—

C
— —C —-COMPUTE SPO ,THE ---SCALEO-PLUME--ROTATION -V -ANGLE -----—-- —_________

C
R C i = .~~. R t  (F1~~F1+F2 F2) - - - — -  — — - - - - -

RC1= F2/R C i.
—

- 
- -- RC O =A C - JS ( RC I )  V - — - - -- - - - - - - - -

RC X = — RC 1
RCY=-SI M (RCi3 ) - --—- --——--- — —- — — —
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F2 2 = ( G 1~~F3—G 3~~Ft)  /V TI
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APPENDIX G

SUMMARY OF STINGER DIGITAL COMPUTER FUNCTIONS
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PRE-REA L TIME PART

1. Manual Mode Operation

• Select target crossing angl e, altitude, and range from stored
table.

• Select target maneuver from stored table

• Select target maneuver point at missile launch

• Adjust maneuver table for selected point at launch

• Scale maneuver table for analog compatibility

• Determine type of target from maneuver table

• Calculate initial target elevation, azimuth, and position

• Calculate euler angles for earth fixed-to-launch coordinate
transformation

• Transform initial target velocity into launch coordinate system

• Calculate parameters for the analog variable scale factor
equation V

• Generate table of missile range-to-go relative to target for use in
controlling the A/ D  data collection from the analog computer

• Scale initial launch conditions for analog compatibil ity

• Transform target maneuver table into launch coordinates and scale

• Clear storage area where data is to be accumulated

2. Automatic Mode Operation Has Same Sequence As Manual Mode
Except:

• Target crossing angle, altitude, range, maneuver, and maneuver
point are selected from a stored simulation plan

• There are no manual time delays associated with selection or
with problem setup and execution of subsequent simulations
stored in the simulation plan V

G. l -

£ _____________________________________________________________________________________



V,VV , rc _._a ~
._________ ___.

~~~~ -~~~~ .. -~~~.wriw:-
- - - -~~~~~~~~~~

1 -

~ I
REA L TIME PART

V 

• Convert initial conditions into form compatible with D/A
converter 

V

• Wait for ADI4 analog computer to signal readiness to receive
initial conditions

• Send initial conditions DIA to the A D / 4  computer and start
analog real time simulation V

• Read A / D  relative position, velocity, and time from analog

• Convert A / D  information into digital computer notation

• Compare A/ D  relative position information (range-to-go) with
previously generated table

• A/ D  information is collected and stored as data whenever the
above range-to- go comparison is close

• Real time interpolated target maneuver is stored at same time
as A/ D  data collection above

• If A / D  information indicates missile has passed the target , the
real time part is terminated and control is given to the post-
real time part —

• Calculate target angle of attack in real time

• Calculate target jet plume apparent length-to-breadth ratio in
real time

• Send target velocity components and length- to-breadth ratio D/A
to the analog computer

• Collection of last desired A/D data terminates the real time part
and gives control to the post real time part

G. 2
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POST-REA L TIME PART

• Scale collected A / D  data for digital compatibility 
V

• If nonstationary target , calculate Euler angles for transformation
from launch-to-target fixed coordinates

• Calculate the least squares missile approach trajectory from
collected A / D  data and project miss distance information

• If the target is a high speed jet , perform a lethality test with the
probability-of-kill model

• Repeat the simulated flight 20 times and obtain average PK, mean, 
V

and standard deviation of miss distance information

• Give control to pre-real time part for next simulation

G. 3
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APPENDiX H

SIMPLIFIED TEST FUNCTIONS
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UTPIE OA C~ 1 4/ 7 4  O~~T~~i - 

F T N H ~~~.2 +75O7 5 07

SU - - -~Otfl ~~L ( ) 4 CS — - -  -

I~-~5 N : 1 D N  A L J I N ( 1 0 )
j V V~~~~ , —— -— — —— — — — _~~~~V~ — ~ -VV

U~~~:LV~/~ 3A Cti’Ll~ A DINTST (10) V

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- -  F( N ~~- -~T H .Nt .~~

) TIM O.0 - - -- - -—- — ---—- - -______

I F  ( N P A T d . t Q . ~~
) T IM:T IM+.00 l

- — C
V C ~~~~ ~,INPLlFIEi) A O C~

C - — - -— - -—--  - -

At )IN (1):—tQ0.0/idO .0
I F C T L ~-~..,L . t.. 0 ) A t ) I N ( t ) t 0 U . O 4 - ( T I M 5 . 0 ) / i 0 U . O  - - — - -- - - -——-—-—--— --—— --- — —

1 N ( . 3 )~~ J . 0  —-
C ~ot~: rI::[ HA~ AN ADDED FACTOR OF 10.0

~JlN( t.)~~TIM /1(3.0
AJI N~(~~)= (1l.O TIM-~i.U)/1Q0.0

~~ A J 1 N ( ~~)~ ( 5 0 . O — 1 O . C ’ - T I M ) / l O O . O  —- — — - ----- -—-—-- - - 

AL1IN( 7) C50 .3— 1O.O ’-TIM)/103 .0
- A~~~W3)~~(lU .O’-TIM— 50.0)/10O.U 

- - -

A 3 ~4 ( ~ ) ~ • U
A J V ~C i t ) ) 0 .C  -—

DO 1.i I~~1,i0
l U  A D I N T ~~T (  ~)~z A D IN(I - - -—-  _ _ _ ___ __

I F (T IM.5T. 15 .0)  CALL SIMSTOP
C A L L  S I M I D L E  — — - — - - - -  -
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END

- --V~~~~~~~~~~~~~~ - V



- — -VV-V~ -V~~~~~ -VV V- V-V V 

~~~~
-V T : ~~~~~~.:~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— - -  - V

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICA BLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAG ES WHICH DO NOT

REPRODUCE LEGIBLY.

I

~

.. . . 


