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ABSTRACT

This report documents the external flow fields caused by various
weapon configurations on the wing of an F-4 aircraft, verifies assumptions
made in the flow anguiarity technique, and presents the documentation for
the "Flow Angularity Computer Program" with example trajectories.” The
flow angularity program is presently capable of calculating the trajec-
tories of stores off the inboard and outboard wing stations in either
single, triple ejector rack, or multiple ejector rack configurations.

The assumptions made in the flow angularity technique have been analyzed
and generally validated as good approximations.
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SECTION I
INTRODUCTION

The flow angularity technique for predicting store separation trajec-
tories was originally documented in Reference (1), and this report is a
follow-on to substantiate some of the assumptions made in that original
repcrt and to present the text of the "Flow Angularity Computer Program"
(See Appendixes I to IV). The original "Flow Angularity Computer Program"
was designed around the fiow field of three M-117 bombs on a triple ejector
rack (TER). In order to simulate the Taunches of stores from the different
positions on the TER, certain scaling parameters were used to adjust the
flow field. Since the publication of the original report, an additional
wind tunnel test was conducted in which the flow field wds surveyed for
single ejector rack, TER, and a multiple ejector rack (MER) configurations.
These additional flow fields enabled the evaiuation of many of the scale
factors used in the original program. The flow angularity program has been
revised so it would accept data from these new fiow fields. »

The flow anguiarity program is presently being utilized at the Air
Force Armament Laboratory for predicting trajectories of stores that have
had new m0d1f1cat1ons, and stores that are new in design. The flow angu-
larity program is also being used by the 6511 Test Group (TGEA) at EIl
Centro, California, to determine safe launch cond1t1ons for their test
veh1cies



SECTION II
DISCUSSION OF FLOW FIELD SURVEY TEST

A second flow f1e1d survey test (similar to that described in Reference
2) was conducted at Arnold Engineering and Development Center in March 1972.
The test was conducted in order to measure the velocity vector components
in the flow field beneath the wing of the F-4C aircraft at Mach number 0.85
and is documented in Reference 3. A conical-tip pressure probe was used to
measure the velocity vectors beneath the wing with configuration combinations
of pylons, ejector racks, (TER and MER) and stores (M-117, MK-81, and MK-84
bombs). The F-4 model and area surveyed are displayed in Figures 1 and 2.

As discussed in Reference (1), the flow angularity semi-empirical
approach would only be cost effective if a flow field taken under one set
of conditions could be used to predict trajectories of stores under many
other launch conditions. Reference (1) built a rationale for using the
flow field of three M-117 bombs for predicting trajectories for one, two,
or three stores of any type on the TER at time of launch.

To test this theory, trajectories were calculated for M-117 bombs,
SUU-51 bombs, and a tactical fighter attack flare. These trajectories
were then compared with wind tunnel trajectories under the same conditions.
It was found that all the trajectories had good trends and that the flow
angularity method would be a useful tool in predicting store separation
trajectories.

This second flow field test conducted in March 1972 had as objectives:
to validate some assumptions made in the first report, to collect flow
field data on the MER configurations on the outboard wing station, and to
collect flow field data on large diameter stores on the inboard and outboard
pylon stations. By validating the assumptions, very little additional
flow field data would be needed for the F-4, F-15, and A-7 aircraft.

The first approximation that needed investigation was the use of the
three botb (TER) configuration flow field to predict the trajectories of
stores from the shoulder stations of the TER. To investigate this approxi-
mation, the MK-81 and M-117 bombs were tested in configurations T3, T2, and
T1 (See Figure 3). The velocity components measured during the test are
given in Figures 4 to 24. The flow fields produced at the nose and tail of
these bombs (for the TER configurations) are displayed in Figures 7(a),
7(b), 10(a), 10(b), 11(a), 11(b), 12(a), 12(b), 13(a), 13(b), 14(a), and
14(b) As can be seen, the flow pictures are similar for the three confi-
gurations, but some differences are present.

In order to investigate the effect that the differences in the flow
field have on the trajectories, launches of the MK-81 from the T2 and TI
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configurations with the MK-81 T2 and T1 flow fields, respectively, were
simulated. Then they were compared to trajectories of the MK-81 in the

T2 and T1 configurations, but this time calculated using the T3 MK-81 flow
field with a scale factor of 1/3 and 1/5 placed on all the flow angulari-
ties for the T2 and T1 configurations, respectively. The comparison plot
for the T2 configuration (Figure 25) shows that the curves appear nearly
on top of each other. As shown on the comparison plot for the T1 confi-
guration (Figure 26) the yaw prediction is somewhat different. Since the
scale factor of 1/5 for the T1 configuration in the T3 flow field produces
good results in all parameters except yaw, it can be concluded that the
flow field cannot be scaled by a single parameter. However, the results
are adequate for showing trends if that is all that is desired. If good
accuracy is desired, a T1 flow field should be used with a T1 configuration.
The same results were found with the M-117 bomb in Reference 1. The T2
configuration can be used with the T3 flow field with good results.

The second major approximation was that the flow angularities could
be scaled in a direct relation to the diameter of the bomb being Tlaunched
to the diameter of the bomb that was used in collecting the flow field
data. In order to investigate this approximation, the M-117 and MK-81
bombs were tested in both the TER and the MER configurations, and their
flow patterns are displayed in Figures 7(a), 7(b), 10(a), 10(b), 11(a),
11(b), 12(a), 12(b), 13(a), 13(b), 14(a), 14(b), 18(a) to 18(d), 19 (a)
t0(1?(d), 20 (a) to 20(d), 21(a) to 21(d), 23(a) to 23(f), and 24(a) to
24(f).

Similar flow pictures exist for both the M-117 and MK-81 bombs in the
same configurations. In order to find the effect of the differences that
do exist, the MK-81 was launched from the T3, T2, and T1 configuration
using the MK-81 T3, T2, and T1 flow fields, respectively. These trajec-
tories were then compared to the MK-81 bomb Taunched in the T3, T2, and Tl
configuration using the M-117 T3, T2, and T1 flow fields, respectively,
and a flow field scale factor based on the ratio of the weapon diameters,

MK-81 DIA _ 9
M-117 DIA ~ 16

The resulting comparisons are displayed in Figures 27, 28, and 29. For
the bottom station Taunch shown in Figure 27, the M-117 flow field produces
more pitch than the MK-81 flow field; however, the comparison is still

very good considering the large difference in bomb diameter. The shoulder
station comparisons ?Figures 28 and 29) show nearly identical trajectories.
The diameter ratio scaling is a simple, accurate means of adjusting the

flow fields for various diameter bombs.

A third approximation was that the angle of attack of the aircraft
could be added to the flow angularities in the flow field. To investigate
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the validity of this approximation, the M-117 and MK-81 bombs were tested
in the T3 configuration at aircraft angles of attack (ap) of 0.3 and 3.3
degrees. The flow pictures for the 3.3 degree conditions are displayed
in Figures 7(c), 7(d), 12(c), and 12(d). The actual upwash angles are
presented for the M-117 bomb at op = 0.3 in Figures 8(a) and 8(b) and

for oy = 3.3 in Figures 9(a) and 9(b). These figures tend to show that
the angle of attack can be added to the flow field angles and is the only
practical way to handle the angle of attack variations.

The effect of Mach number on flow angularity was discussed in
Reference (1), and an attempt was made to collect data at a Mach number
of 1.3 during the test described in Reference (3). The method for collecting
data gave very poor and inconsistent results at this Mach number and could
not be analyzed. In Reference (1), it was assumed that Mach number had an
insignificant effect on the flow angularity in the subsonic region; however,
this assumption produced trajectories with larger pitch and yaw excursions
at Tow Mach numbers (0.5 and 0.6) than experimental data obtained by the
captive trajectory system. To investigate this problem, a theoretical
solution developed by Auburn University (Reference 1) was used to calculate
the flow angularities beneath two unfinned M-117 shaped bodies installed
on the TER. The resultant flow angle (upwash angle ¥U) was calculated at
a position that would correspond to the centerline location of the bottom
bomb if it were attached. These angles were displayed in Figure 30 for
various Mach numbers. The analysis shows there is a Mach number effect
at the nose and tail in a region of the fiow field that would be used
in the flow angularity program to calculate the trajectory. To account
for this Mach number effect, a second order correction factor is used to
it the flow angularities at M = .85 to values at higher or Tower Mach
numbers .

An objective of the test was to collect flow field data on single
carriage of large diameter bombs and multiple ejector rack configurations.
Figures 15(a) to 15(c) and 16(a) to 16(c) show the flow patterns around
the MK-84 bomb on the inboard and outboard wing stations (configurations
IPT and OP1). As in the TER configurations, a downwash exists on the
nose and an upwash exists at the tail of the bomb. Figures 31 and 32
display example trajectories of the MK-84 calculated with the flow field
program. Trajectories of MER Configurations M6, M5, M4, M2, and M1 are
presented in Figures 33, 34, 35, 36, and 37, respectively.

Some additional build-up configurations have their flow fields
isplayed: clean wing in Figures 4(a) and 4(b), wing/pylon in Figures
(a) and 5(b), wing/pylon/TER in Figures 6(a) and 6(b), and wing/pylon/
R in Figures 17(a) to 17(e).
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SECTION ITII
RESULTS

As a result of the second flow field test; the effects of the approxi-
mations made in the flow angularity technique (Reference 1) are more clearly
defined. The use of the scaled flow field for T3 configuration on a TER
for calculating trajectories from T2 and T1 configurations gives good
resulis; however, more accurate results ean be obtained by using the actual
flow field. The diameter scaling parameter for the flow field produces
good results, and the best results will be obtained by using a flow field
that was produced by a store close to the diameter of the one being simu-
lated. The new Mach number correction which comes from theoretical calcu-
lations will improve the programs accuracy at low Mach numbers.

With :the additional flow field data, good trajectories can now be

calculated for stores of large diameter launched from a pylon and all the
MER configurations.
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APPENDIX I
PROGRAM INTRODUCTION

The flow anguiarity technique for predicting store separation trajec-
tories is based on & general six-degree-of-freedom digital computer program
that has been modified to accept flow field data and build the interference
aerouynamic coefficients as explained in Reference 1. Tabie I-1 presents
a 1ist of modules used in the simulation. Differential equations are formu-
iated in state variable form, where derivatives of state variabies are
computed in the appropriate module. Integration is accomplished by
executive routines after each pass through the modules. An Adams-Moulton
(fourth-order) integration algorithm with Runga-Kutta start, is employed
with a fixed integration step size as long as the bomb remains in the
interference flow field. After the bomb is free of the interference flow
field, the integration step size can be changed for the rest of the flight
to the ground. Executive routines monitor input/output which permit many
trajectories to be simulated with each run. A table look-up routine with
linear interpolation between data points is used to extract flow field
data or any other data that needs to be entered in the program but is a
function of one, two, or three variables. A plot routine that is designed
for the 4020 Stromberg/Carlson piotter wili permit trajectory plots.

A module interconnection diagram is presented in Figure I-1 to show
howthe different modules fit together. Figures I-2 and I-3 explain the
axis systems used in the program.

The program text, definitions, and input data are presented in
Appendixes 1I, III, and IV, respectively. Two example runs are displayed
in Appendixes V and VI. Example 1 consists of an M-117 launched from
the bottom TER station at M = .85 and M = .5. Example 2 is a MK-84 bomb
dropped from the outboard pyion at M = .85, and a MK-81 Taunched from the
outboard pylon at M = .5,
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VFigure I-1, Module Interconnection Diagram
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Xo> Vo5 Zo = Earth Axis System

X3s Ygs Zg - Bomb Body Axis System

Xrs Yo Zp - Aircratt Body Axis Systen

RTXE, RTYE, RTZE - Origin Coordinates of the Aircraft Body Axis System
with respect 1o the Earth Axis System

RXE, RYE, RZE - Oricin Coordinates of the Bomb Body Axis System with respect
to the Earth Axis System (Origin at bomb Cg)

e

AIRCRAFT/BOMB AXIS
COINCIDENTAL AT

AIRCRAFT AXIS ALTITUDE (Time = 0)
(Time A?)
. .y
-m—_m_—gg///,/yT .______ﬁ?//’///yT B
X d Xrs X
! T(RUIE, RTVE, RIZE) L ;
| |
1 21> 23

BOMB AXIS (Time A7)
Yg

& (RXE, RYE, RZE)

*B
| ‘B
DELX = RXE - RTXE Ze
DELY = RYE - RTYE
DELZ = RZE - RTZE

A1l Angles measures in Euler order (Yaw, Pitch, Roil) with respect
to the Earth Axis System

Figure I-2. Axes Systems Definition
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BUTT LINE STATIONS POSITIVE
OUT RIGHT WING
BL

(AIRCRAFT COORDINATE SYSTEM)

2= [S

FUSELAGE STATIONS
POSITIVE BACK FROM NOSE

Y

-WL
WATERLINE STATIONS NEGATIVE DOWN

(INTERFERENCE COORDINATE SYSTEM)

XINT = 20% FS
YINT = 20% BL

20% WL

ZINT

Figure I-3. Conversion from Aircraft Coordinate System to
Interference Coordinate System
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TABLE I-1. PROGRAM MODULES

I. GEOPHYSICAL AND EXTERNAL ENVIRONMENT

G2 - Flow field table look-up to determine the flow angularities at
the nose and tail of the bomb.
G3 = Air data, including dynamic pressure, density, speed of sound.
G4 - Terminal Geometry, computes impact point.
G5 - Transformation of position and velocity between various coordinate

systems.

I1. AIRFRAME
Al - Free stream aerodynamic coefficients.
A2 - Aerodynamic forces and movements, in bomb body axes.
A3 - Engine, computes thrust as well as c.g. shifts and mass changes -
including table Took-up for thrust.
IT1. DYNAMICS
D1 - Translational dynamics of bomb-accelerations in body axes are
transformed into earth coordinates and integrated into velocities

and positions.

D2 - Rotational dynamics of bomb, computes rotational accelerations
and velocities referred to bomb body axes.

99



APPENDIX II
PROGRAM TEXT

1. MAIN

MAIN is the central executive routine of the entire program. MAIN
calls subroutine ZERO initially then sets the value of the integration
parameter NPT. MAIN then decides by REPPLT whether it will use the old
and/or new type 4 and 7 cards for multiple runs. OINPT1 is called, and
all the input parameters are read into the C array. LSTEP is set equal
to STEP, and this parameter will determine whether another set of data
exists behind the present set. Next, AUXI is called, and from AUXI, all
the initialization routines are called. SUBLZ is called to set the
printing and graphing parameters. The VAR and DER arrays are filled from
the C array according to the number of state variables found in the
initialization routines. AUXSUB is called next to find the derivatives
of all the state variables before entering the integration loop. AMRK
is called and this routine integrates all the derivatives of the state
variables, and then, MAIN places the new values of the state variables
back into the C array. SUBL3 is called next and, in turn, calls STAG3
and QUPT3. STAG3 sets KSTEP=2 if it is time to terminate the trajectory,
and OUPT3 prints the variable listed on the type 4 cards at certain time
intervals. 1f it is not time to terminate, AMRK is called again; the
program starts looping between AMRK, MAIN, and SUBL3. If KSTEP equals
2, the program leaves the integration loop, zeros the VAR array, and calls
RESET. RESET zeros all C array elements that need zeroing. If LSTEP
equals 2, the control is transferred back to where OINPTT is called and
the process starts over. If LSTEP equals 11, the program will exit. If
OPTIN10 is greater than zero, DUMPO will be called before the exit.

2. SUBROUTINE ZERO
ZERO makes sure that the counters which count the numbers of the

various types of input cards and the number of points to be plotted are
set equal to zero.

3. OINPTT

OINPT1 reads all the input cards. When a type 6 input card is read,
the subroutine returns. It also prints out the values of the input cards
as it reads them.
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4. AUXI

AUXI has the capability of calling the initialization routine.of
any regular subroutine. The type 2 cards determine which subroutines
wiil be used in the program, and the DUMMY subroutine has entry statements
Yor any subroutine that does not need an initialization routine.

5. A3l

A31 identifies the thrust as the derivative of the total impuise
anc stores the C storage location of thrust in the IPL array.

6. DIl

D11 identifies the derivative of the state variables that define the
position of the bomb and aircraft and stores the value of their C storage
Tocation in the IPL array. The initial velocity of the store is set by
the read-in Mach number (VMACH) and RZE displacement. The initial Tocations
of store and aircraft are defined.

7. Dz2i

D21 is the rotational dynamics initialization module. The derivatives
of the eliements of the position matrix, the pitch, yaw, and roll accelera-
tions are defined and stored in the IPL array. Also, the angular rate
derivatives are reset to zero.

8. SUBLZ

SUBL2 calls staging and output routines according to the values placed
on the type 1 cards. -

9. STAG2

STAG2 sets KCONV=0, LCONV=0, KSTEP=1.
10, OUPTZ2

OQUPTZ2 updates DOC by 1, and if that value is less than 7, DUMPO is
called. OUPT2 initializes the counters needed to space the printing on
the page. It also stores the first values of the variables to be plotted
in the graph array and initializes OPOINT equal to 1.

DTCNT decides how many Tines of data will be printed each time OUPT3
is called.
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11. AUXSUB

AUXSUB calls the regular subroutines according to the value on the
type 2 cards in columns 20 through 25.

NOMOD = number of type 2 cards.

XMODNO or MODNO array stores the value on columns 20 to 25 read in
E.15 format from the type 2 cards.

12. G2

G2 calculates the nose and tail positions of the bomb in the inter-
ference flow field after scaling the unit length of the flow field by
the ratio of DIASC. The values of the flow angularity are found in the
tabular data.

The angularity at the tail is then converted into a cross-flow
velocity when the freestream velocity is multiplied by the angularity.
These cross-flew velocities WWXE, VWYE, and VWZE are inputs in subroutine
G3. The angularity at the nose minus the angularity at the tail is then
passed on to A2 for calculations of the nose moment and force contribution.

13. G3

G3 calculates the store velocity at the tail with respect to the air
mass in earth axis system. It also sets the speed of sound, Mach number,
and density for the calculated altitude.

14. G5

G5 calculates pitch, yaw, and roll angles in degrees and their
associated derivatives. It then calculates a total velocity of the store
with respect to earth axis system (VTOTE) and the distance the store has
moved from its initial position (RANGO). The velocity of the store with
respect to the air mass in body axes are calculated, and from these
velocities, the angles of attack and side slip are:calculated.

15. Al

Al calculates the moment and force coefficients CX, CY, CZ, CM, and
CL from input parameters CAA, CNAA, and CMAA which are Ca, CN , and CM
respectively. The wind tunne1 ang]e of attack and roll ang]eaare used® to
position the store with respect to the free stream velocity rather than
the angle of attack and side slip angles. These coefficients, however, do
not include the nose correction yet.
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6. AZ

A2 makes the corrections tc the moment and force correction due to
the flow field at the nose having a different angularity than the tail.
Tnese aerodyanmic coefficients are then transferred to body forces and
moments. Ejector forces and moments are then combined with the aero-
dynam1c forces and moments to give the resultant values. The ejector
forces and moments last over either an eJector force time (EFT) or an
jector stroke distance (EJD). When the time is greater than EFT or the
iistance traveled is greater than EJD, the ejector force and moment

-ty

This routine has an option for a rail launched missile. Until the
missile Teaves the rail, it is restricted to move only in the X direction.
The Tug loads are calculated during that time. If no rail launch is
desired, make OPTN4 = 2 and RAIL = RLUG = 0. Any forces and moments
found due to a thrusting motor are also added to the total forces and
moments .

i7. A3

A3 calculates the thrust and thrust misalignment effects. It aiso
calcuiates any c.g. and IXX, 1YY, and IZZ changes due to burning the
propellant. If no thrust exists, the thrust values in the table look-up
must be zero. If no thrust exists, the specific impulse (ISP) must be
read in as 1.

18. D1

D1 is the translational dynamics module that transfers the forces
calculated in A2 into body accelerations in body axis and then transfers
tnen into earth axis. The gravity term is added to the verticle accelera-
tion, and the velocity is defined as the integral of the acceleration and
the derivative of the position. Also, the aircraft velocity is integrated
to find its position.

19. D2

D2 is the rotational dynamics module that calculates the body angular
rates and the derivatives of elements of the position matrix.

20. AMRK
AMRK is the integration subroutine. This routine under usual operation

does three Rynge-Kutta integrations and then uses the Adams-Moulton pre-
dictor corrector until completion. The variable NPT is set equal to 2 at
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the beginning of the program uniess RKUTTA is set equal to 1. On coming
into AMRK with NPT equal to 2, KOUNT s set equal to 0, and NPT is set
equal to ZERO. Each time through AMRK, COUNTE is updated by T until
COU?TE equals 3, at which time AMRK switches from Runga-Kutta to Adams-
Moulton.

The Runge-Kutta integration calls AUXSUB four times, and the Adams-
Moulton predictor corrector calls AUXSUB twice.

I'f RKUTTA is set equal to 1, NPT is set equal to one and Runge-Kutta
integration is used all the time.

21. STAG3

STAG3 calls G4 which determines whether ground impact has occurred.
If impact has occurred, LCONV will be equal to 2. STAG3 also determines
whether TF, which is the maximum trajectory time that is read as an input,
has been exceeded by T. If either condition has been met, one more inte-
gration is performed with DER(1)=0. Then OUPT3 is called to write the
results of the last integration, and the KSTEP is equal to 2. KSTEP equal
to 2 eventually terminates the integration in MAIN.

22. G4

G4 calculates the distance the impact point is from the origin of
the earth axis system by determining when RZE becomes positive and then
interpolating between that position and the position of the store at its
previously calculated position. The miss distances X, Y, Z, and T are
printed from this subroutine.

23. OUPT3

OUPT3 checks to see if the computer ITCNT is less than 7 and, if so,
DUMPO is called. The main purpose of OUPT3 is printing the value of the
variables listed on the type 4 cards and their alphanumeric names. PCNT
is updated by CPP which is the time interval between printing. OUPT3 also
stores the values of the variables to be plotted in the GRAPH array (these
are variables input by type 7 cards). PPNT is updated by PPP which is the
time interval between saving points to be plotted. If a DUMPO has
occurred, PGCNT will equal 1, and the printing format is adjusted by
printing the variable names at the top of the next page. PGCNT counts the
number of Tlines that have been printed, and when PGCNT equals or is greater
than 112, the new heading is printed and PGCNT is reinitialized by the
number of lines that were used for the heading print out. OPOINT counts
the number of times that data is stored in the graph array.
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24.  DuUMPO

DUMPO prints all values sicred in the C array 9 to a line with a
] prifies 9
counter in the first 5 columns.

25. DUMMY

nis subroutine contains entry statements that are used if a sub-
=

routine s called &nd is net present in the program. If the subroutine
is present in the program, the appropriate entry statement in DUMMY
should be removed or preferably a € placed in Column 1 of that card
turning that entry into a comment card.
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APPENDIX IIT

NOMENCLATURE DEFINITION
EXECUTIVE ROUTINES

Variable Reset To C Storage Variable"s. iInput Definition

Name Zero Location Dimension

RKUTTA YES 1972 1 YES If RUNGE -XUTTA integration desired ex-
clusively i RKUITA=1l; otherwise, RKUITA=0.

NJ YES 1974 1 NO NJ=N-1.

NPT YES 1875 1 NO Controls integration,

PLOTNY NO 1982 1 YES Number of variables plotted by type &
graph routine.

PLOTN?2 NO 1383 1 YES Number of variables plotted by type 2
graph routine.

OUTPLOT | NO 1985 15 NO Array containing C storage location of
variables to be plotted.

T NO 2000 1 YES Time (initially zero)
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Variable Reset to C storage Variable's Input Definition
Name Aero Location Dimension o _
TF 5O 2001 1 P YES Maximum alloweble trajectory time before the
program shuts itself off.
PCNT YES 2008 1 NO The value of time at which the next
print out will occur.
PPNT YES 2004 1 NO The updated plotting time.
PPP NO 2005 1 YES Plotting time is updated by adding PPP
) to the last plotting time.
REPPLT NO 2006 1 YES 0. Use new type % and 7 cards,and dis-
card old -
1. Use o0ld plus those added type HAand
7 cards. .
-1. Use new type 7 cards and discard old.
PTLESS YES 2007 1 YES Number of last plotting points deleted.
PLOTNO NO 2008 1 YES Total number of variables to be plotted.
NOPLOT NO 2009 1 YES Integer value of PLOTNO.
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Variable Reset to C storage Variable's Input Definition

Name Zero Location Dimension '

STEP NO 2010 1 YES STEP=2, another set of data behind this
set.

STEP=11, last set of data.

KSTEF YES 2011 1 NO Flag set to take the program out of the
integration loop after G4 decides the
bomb has contacted the ground. KSTEP=2
at this time.

LSTEP NO 2012 1 NO Integer value of STEP.

, Counter for DUMPO. DOC > 6, C array not

poc HO 203 1 YES printed. DOC < 6, C array printed.

ITCNT YES 2014 1 NO Counter that counts iteration so DUMPO
can be called. (If ITCNT > 6 DUMPO will
not be called)

CPP 0 2015 1 YES Value that updates PCNT after each print
out,

PGCHUT TES 2016 1 NO A counter that automatically counts the

lines of data printed on an output page.
When PGCNT is greater than or egual to
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Variable  Reset to C storage Variable's

Name Zero Location  Dimension Input Definition
112, a flag is set so that headings will
be printed at the top of the nexzt page.

DTCNT YES 2017 1 NO A counter that is automatically set dur-
ing operation subroutine OUPT2 tec the
required number of lines of numerical
data per print out. DTCNT is used in
operational subroutine OUTP3 to deter-
mine when headings should be printed
on each output page.

OPOINT NO 2023 1 NO Number of points to be plotted for each
variable. It is a counter.

TIME NO 2025 300 NO Storage array containing the times dur-
ing trajectory that variable valuses will
be saved for plotting.

VLABLE NO 2325 (2,15) NO Array containing alphanwner_:i.c names of
variables to be plotted.

IR(I) YES 2355 2 YES Value an colums 1 and 2 of input cards.
Determines card type. =

VR(1) YES 2357 2 YES Value on columns 31-45 on type 3 cards.

VR(2) Value on columns 46-61 on type 3 caris.
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Variable Resat to C storage Variable's o

Name Zero Location _Dimension Input Definition

HOMOD NO 2361 99 NO The number of modules to be processed,

NOSUB NO 2461 1 NO Number of type 1 cards.

SUBHNO NO 2462 g9 NO Storage values on type 1 cards (columns
21-25) - -

N NO 2561 1 NO Number of state variables as cofinted in
the initialization subroutines,

IPL YES 2562 101 NO Storage array for the Ciltocations of
all the derivatives of the state vari-
ables.

DE= YES 2664 101 NO Storage array for the derivative of
the state variables.

VAP YES 2965 101 NO Storage array for values of all state
variables.

NOLIST NO 3066 1 NO Number of type 3 cards to be reset.

If VR(2) equal 1 the variable is reset.

LISTIO 110 3067 i 50 NO Storage array of the C storage loca-
tions of variables on type 3 cards that
need to be reset,
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Variable Reset to C storage Variable's o

Name Zero Location imension Input Definition _

VALUE NO < [ e 20 NO Storage array of the values of the
variables that will be reset.

OUTNO NO 3168 50 NO Storage array for the locatlions of

variables on type 4 cards.
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2. G2

Variable Reset to Cstorage Variable's Input Definition

Name Zero Location Dimension

COUNTE YES 42 1 YES COUNTE=2. No flow angularity calculated.
COUNTE=0. Flow angularity calculated.

ZLUN YES by 1 NO ZINT coordinate of the store for table
look up in the flow angularity table.
(inch) '

XLUN YES 45 1 NO XINT coordinate of the nose of the store
for table look up in the flow angularity
table. (inch) '

PHY3 YES 46 1 NO Flow angularity in the XINT, YINT plane
at the store nose after all scaling.
(rad)

OPTNW NO 50 1 YES 0=No interference flow field.
l=Interference flow field.

XP0OS NO Su 1 YES FS position of fthe C.g.for the store be-

ing launched (FT)
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Variable
llame

Reset to
Zero

C storage
Location

Variable's
Dimension Input

Definition

YPOS

NO

55

1 YES

BL position of the Cc.¢.for the storc
being launched (FT)

ZPOS

NO

56

1 YES

WL position of the C.g.for the store
being launched (FT)

XTAIL

NO

57

1. YES

Length from store ¢.g.to tail &6f store
being launched (FT; usually negative)

TNOSOS

NO

58

1 YES

Scale factor used to adjust the flow
field if the three store flow field is
used for other configurations.

1. store on TER  TNOSOS=5

2., Stores on TER TNOS0S=3

3. Stores on TER TNOSOS=1

A1l other configurations TNOSOS=1.

XNOSE

NO

59

1 YES

Length from store c.g.to NOSE€ of the
store used to generate the flow field.

AAN

YES

60

Flédw angularity at the nose minus flow
angularity at the tail after all scal-
ing in the XINT, YINT plane (rad)

ASN

YES

61

Flow angularity at nose minus flow an-
gularity at the tail after all scaling
in the XINT, YINT plane (rad)
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Variable Reset to  C storage Variable's

Name Zero Location Dimension Input Definition

PWZ1 YES 62 i NO Flow angularity at the nose in the XINT,
ZINT plane before scaling,

PWY1 YES 63 1 NO Flow angularity at the nose in the XINT,
YINT plane before scaling,

XLUN YES 67 2 NO XINTcoordinate of the nose of the store
for table Tlookup in the flow angularity
table.

DIASC YES 69 1 YES Ratio of the diameter of the store used to
generate the flow field and the diameter of
the store being launched.

DELX YES 70 1 NO Store RXE position minus aircraft RTXE
position. '

DELY YES 71 1 NO Store XYE position minus aircraft RTYE
position,

DELZ YES 72 1 NO Store RZE position minus aircraft RTZE
position.

XNOSE] NO 73 1L ¥ES Distance from store c.g.to the esti-
mated center of pressure of the nose
body. (FT) -
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Variable Reset to C storage Varisble's

l{ame Zero Location  Dimension Input Definition

XNPOS YES 90 1 NO Positions of the noge of the ntore
YNPOS YES 91 1 NO calculated during the trajectery.
ZNPOS YES 92 & NO

XTPOS YES 93 1 NO Positions of the tail of the store

YTPOS YES gy 1 NO calculated during the trajectory.
ZTPOS YES 95 1 NO

VWXE YES 100 1 NO Cross wind components at tail due «eo
VWYE YES LG 1l NO the interference flow field,

VWZE YES 1.0 1 NO '

PPP1 NO 120 1 YES Value of PPP desived after store leaves

the interference flow field,

CPP1 NO 1:2:1. 1 YES Value of CPP desired after store lazves
the interference flow field.
DER1 NO 122 1 YES Integration step size desired after the
' store leaves the interference flow
field.
XTL NO 128 1 YES . The upper limits of the values of YINT,
YTL NO 125 i , YES YINT and ZINT that define the inter-

BTy, NO 127 1 YES ference flow field c¢ontrol volume(model inch).




Variable Reset %0 C storage Variable's .

Hame Zero Location __ Dimension Input Definition

XLL NO 124 1 YES The lower limits of the values of XINT,
YLL NO 126 1 YES YINT, and ZINT that defines the inter-
ZLL N 128 1. YES

ference flow field control volume{model inch).
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Variable Reset to C Storage Variable's : Input Definition

Name Zero Location Dimension -

VMWXE YES 200 % NO Store velocity WRT the air mass in

VMWYE YES 201 1 NO earth axis system with a tail inter-

VMWZE YES 202 1. NO ference velocity correction included.

PDYNMC YES 203 1 NO Dynamic pressure,

VMACH YES 204 1 YES Initial and updated Mach number

DRHO YES 205 1 NO Standard atmosphere density at the

' calculated altitude.

VSOUND YES 206 1 NO Velocity of sound at the calculated
altitude,

VAIRSP YES 207 1 NO Calculated airspeed of store WRT the air
mass including the interference flow
field velocity

1 NO Calculated altitude

T T R ST

s,

S e e e e




Input

Variable [Reset to C Storage Variable's Definition

Zero Location Dimension
RMISS YES N/A N/A NO Distance of impact point from the

origin of the earth axis system.

TZERD YES N/A N/A NO Time of impact,
ED¥ YES N/A N/A NO Xe, Ye, Ze components of distance that
EEY¥ YES N/A N/A NO locate the impact point from the ori-
B = YES N/A N/& NO gin of the earth axis system.
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5. G5

Variable Reset to C Storage Variable's Input Definition

. Zero Location Dimension

BTHT YES 350 1 | NO Euler piftch, yaw and roll anglecz of

BPSI YES 351 1 NO store WRT earth axis systen.

BPHI YES 352 1 NOC

BTHTD YES 353 ik NO Derivatives of Euler pitch, yaw,

BPSID YES 354 1 NO and roll angles.

BPHID YES 355 1 NO

VITOTE YES 356 1 NO Total velocity of store with respect 7o
the earth axis system.

VMWU YES 360 1 NO Velocity components of store with rzz-

VMWV YES 361 1 NO pect to air in body axis system.

VMWW YES 362 1 NO

BALPHA YES 367 1 NO Angle of attack of stcre,

BALPAY YES 368 ! NO Angle of side slip of store,

BALPHP YES 369 3 NO Angle of attack of store in wind tunns=l
axis system,.

BPHIP YES 370 2 NO Roll angle in wind tunnel axis systern,
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Variable Reset o0 Cs torage Variable's

Name Zero Location  Dimension Input Definition -

RANGO YES 380 1 NO Distance of the store from launch point
in the earth axis system.

ALPHAQ YES 381 1 YES Initial angle attack of aircraft.
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6. Al

VARIABLE RESET TO C STORAGE VARIABLE'S INPUT DEFINTION

NAME ZERO LOCATION DIMENSION

CMAA YES 1272 L YES CMG

CNA YES 1273 1 YES CN;

CAA YES 1274 I YES CA

;LE YES 1240 1 NO Gl

CX YES 1203 1 NO (body axis) axial force coefficient
cY YES 1204 1 NO (body axis) side force coefficient

EZ YES 1205 1 NO B (body axis) normal force coeffieient.
CM YES 1210 |1 NO (body axis) pitching moment coefficient
CN YES 1213 i NO (body axis) yawing moment coefficient
cMQ NO 1207 1 YES Pitch damping coefficient,
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Variable Reset to C storage Variable's

lame Zero Location Dimension Input Definition

CNR NO 1208 1 YES Yaw damping coefficient.

CLP NO 1206 1 YES Roll damping coefficlent,

CL YES 1209 1 NO Ro11ing moment coefficient in body
axis




iy
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7. A2

VARIABLE RESET TO0 C STORAGE VARIABLE'S INPUT DEFINITION

NAME ZERO LOCATION DIMENSION

RFAREA NO 1306 1 YES Cross sectional area of store.(max)

RFLGTH NO 1307 1 YES Diameter at maximum cross section of
store.

1316 1 YES For rail launch only; distance betwesan

lugs

RAIL NO 1317 1 YES Rail length between front lug and end
of rail

OPTNY NO 3504 1 YES If OPTN4=0,no rail launch.
If QOPTN4>0, can be rail launch.if

: /

. RAIL or RLUG>O.

FXBA YES 1300 1 NO Combination of aerodynamic and ejector

FYBA YES 1301 1 NO forces on the store

FZBA YES 1302 1 NO

=

FMXBA YES 1303 1 NO Combination of aerodynamic and ejectcr

FMYBA ¥ES 1304 1 NO moments on store,

FMZBA . .|YES 1305 1 NO




Variable Reset to C storage Variable's

Name Zero Location Dimension Input Definition
“PMXTH YES 1320 1 NO Moments caused by thrust misalighments,
TMYTH YEE 1321 1 NO
FMZTH YES 1322 1 NO
FMXLUG YES 1323 1 NO Moments for store transferred to the L
rMYLUG YES 1324 1 NO lugs.
rMZLUG YES 1325 1 NO
EFT NO 1332 1 YES Ejector force action time,
EJD YES 1333 1 YES Ejector stroke lengkh,
N .
S EFORCX NO 1326 1 YES Ejector forces in earth axis system.
EFORCY NO 1327 1 YES
EFORCZ NO 1328 1 YES
EMOMX NO 1329 1 YES Ejector moments in earth axis.
EMOMY NO 1330 1 YES
EMOMZ NO 1331 1 YES




8. A3

VARIABLE RESET TO C STORAGE VARIABLE'S INPUT DEFINITION

NAME ZERO LOCATION DIMENSION

BALPHT NO 1401 1 YES Angle between the thrust vector and
X body axis.

BPHIT NO 1402 1 YES Angle between the thrust vector pro-
jected into the Yp,ZB plane and the
Zp axis

QNALGN NO 1403 1 YES QNALGN > 0 include thrust misalignment
angles

E PCFTH NO 1404 1 YES Fractional increase in total impulse

CISP NO 1414 5 YES Specific impulse ( sec) must be greater
than zero

DWT NO 1415 1 YES Total store and propellant weight.

Bees

DWP NO 1416 1 YES Total propellant weight,

RDCGO NO 1417 1 YES Launch value of c.g.
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VARIABLE RESET 19 C storage VARIABLE'S
NAME ERO . Location DIMENSTON INPUT DEFINITION
RDCGF NO 1418 1 YES Final c.g.positon-
FMIXO NO 1419 1 YES Initial moments of inertia,
FMIYO NO 1420 1 YES
1
RLCGO NO 14231 1 YES Launch value of c.g.
RDELCG YES 1308 1 NO C.g.shift at each time:
DWP YES 1409 1 NO Weight of propellant used ,
FTHRST YES 1410 1 NO Thrust value read in table.
FTHX YES 1411 1 NO Thrust in body axis system because
FTHY YES 1412 1 NO of thrust alignment,
FTHZ YES 14183 1 NO
RLCG YES 1422 1 NO C.g.location at each time,
DMASS YES 1628 1 NO Mass of store and propellant.




9. DII

VARIABLE = RESET TO 'C STORAGE VARIABLE'S INPUT DEFINITION

' NAME ZERO -LOCATION DIMENSION )
VTARG YES: 1643 1 NO Aircraft total velocity,
RXO YES 1668 1 NO Initial position of store WRT earth -
“RYO YES 1669 s NO axXis system,
RZO YES 1670 1 NO
10. DI .
VARIABLE . RESET-TD  C STORAGE  VARIABLE'S .
' NAME ERQ i LOCATION 'DIMENSION INPUT DEFINITION
— " . e e 12 B A AP R 5 75— 5 A o s s 1 R 110 A
X AGRAV NO 1627 1 YES Gravity
VXED YES 1600 1 NO Three components of velocity and
VXE YES 1603 1 NO accelerations of the store with res-
VYED YES 1604 1k NO pect to the earth axis system,
VYE YES 1607 1 NO
VZED YES 1608 1 NO
VZE YES 1611 1 NO
RXED YES 1612 1 NO Three components of position and velo-
RXE NO 1615 at YES city of the store WRT .the earth axis
RYED YES 1816 1 NO system,
RYE NO 1619 :E YES
RZED YES 1620 i NO
RZE NO 1623 1 YES




gelL

VARIABLE RESET 10 C STORAGE  VARIABLE'S

NAME ZERO LOCATION  DIMENSION INPUT  DEFINITION

RTXED NO 1648 3 NO Three components of position and
RTXE NO 1651 1 YES velocity of the aircraft WRT earth
RTYED NO 1652 1 NO axis system, '
RTYE NO 1655 i YES

RTZED NO 1656 1 NO

RTZE NO 1659 1 YES

VITXE NO 1660 1 HO Three components of velocity of air-
VTYE NO 1661 1 NO craft WRT earth axis system.

VTZE NO 1662 1 NO

AXBA NO 1624 1 NO Three components of acceleration of
AYBA NO 1625 1 NO the store WRT the body axis system,
AZBA NO 1626 1 NO

VDELX NO 1632 1 NO The.separation velocity of the store
VDELY NO 1633 XL NO from the aircraft WRT earth axis sys-
VDELZ NO 1634 q NO tem

RDELX NO 1635 1 NO The separation distance of the store
RDELY NO 1636 1 NO from the aircraft WRT earth axis
RDELZ NO 1677 1, NO system,

DELX NO 70 1 NO Separation distance of the aircraft
DELY NO 71 1 NO from the store WRT earth axis system.
DELZ NO 72 1 NO




6¢l

11. D21

VARIABLE RESET TO € STORAGE VARIABLE'S INPUT DEFINITION

. NAME ZERO LOCATION , DIMENSION _

BPHIO NO 1752 1 YES Euler angles that located the body
BTHTO YES 1753 1 YES axis at time T=0 from the earth
BPSIO YES 1754 1 YES axis system.

12. D2 ;

-VARIABLE RESET TO C STORAGE  VARIABLE'S

NAME ZERQ LOCATION DIMENSTON INPUT DEFINITION

CRAD NO 1751 1 YES 57.3

OPTN3 NO 3504 1 YES OPTN3>0 1ro0ll acceleration is locked to

Zero.

CrAailnm YTS 1700 1 NO Elements and their derivative of the
CFAll YES 1703 1 NO matriXx that orients the body axis 'WRT
CFA12D YES 1704 1 NO the earth axis system,

CFAl12 YES 1707 1 NO

CFAL13D YES 1708 1 NO

CFA13 YES 1711 1 NO

CFA21D YES 1712 1 NO

CFA21 YES 1715 1 NO

CFA22D YES 17186 1 NO

CFA22 YES 1719 1 NO

CFA23D YES 1720 1 NO

CFA23 YES 1723 1 NO

CFA31D YES 1724 1 NO

CFA31 YES 1727 1 NO




oct

VARIABLE RESET TO  C STORAGE  VARIABLE'S

NAME ZERC LOCATION DIMENSION INPUT DEFINITION

€ 2 YES 1728 1 NO Elements and their derivatives of the e
z 2 YES 1731 1 NO ‘matriXx that orients the body axis WRT
Z 31 YES 1732 1 NO the earth axis system

2Fiz3 YES 1735 1 NO

WZT YES 1736 1 NO Roll, pitch and yaw

WE NO 1739 1 YES Fuler angle velocities and accelerations,.
" QT YES 1740 1 NO

w7 NO 1743 1 YES

WRI YES 1744 1 NO

I NO 1747 1 YES




APPENDIX IV
INPUT DATA

7. TYPE 1 CARDS (See Figure IV-1)

Type 1 cards determine which output and staging subroutines will be
called. The value Tocated in columns 20 to 25 (I5 Format) is the deter-
mining factor. Under normal operation there should be the following
Type i cards:

Column 2 Columns 9 to 15 Column 25
1 OUPT 2,3 3
1 STAG 2,3 4

These two cards will allow SUBLZ to call STAGZ and OUPTZ and SUBL3 to
cail STAG3 and OUPT3.

2. TYPE 2 CARDS (See Figure IV-1)

Type 2 cards determine which regular or functional subroutines are
called and the order of calling. The value located in columns 20 to 25
(15 Format) is the determining factor. Under-normal operation, there
shouid be the following type 2 cards.

(Right-Hand Justified)

Column 2 Columns 9 to 15 Columns 20 to 25
2 G2 23
2 G3 24
2 G5 26
? Al 2
2 A3 4
2 A2 3
2 D1 17
2 D2 18

These type 2 cards will allow subroutines AUXI and AUXSUB to call sub-
routines G2, G3, G5, A1, A3, A2, D1, D2 in consecutive order.

3. TYPE 3 CARDS (See Figure IV-1)

Type 3 cards can initialize any variable found in the C array. 70
keep the input 1ist short and simple, the core of the computer should be
cleared to zero by a control card; or a loop that zeros the entire C array
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DESCRIPTION TYPE

COLUMN NO.
FORMAT

/

/

//;ARIABLE'S

V%

2

VARIABLE NAME IC LOCATION VALUE RESET FLAG

213 9 20 {21 25 31 45146 60
A6 A6 A6 I5 5X | E15.9 E15.9

11 XX XX XX | XXXXX BLANK BLANK

21 XX XX XX | XXXXX BLANK BLANK

37 XX XX XX} XXXXX XXXXX OPTIONAL

41 -- YX XX | XXXX BLANK BLANK

71 == XX XX | XXXX BLANK BLANK

6| BLANK BLANK BLANK BLANK

Figure IV-1. Format for Input Cards
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shouid be inserted at the beginning of the program. This will initialize
all variables to zero and only non-zero variables will have to be read

in by type 3 cards. An exception to this occurs for multiple runs. Any
input variable that is initially zero, but has its value calculated during
the trajectory and is not set to zero in RESET SUBROUTINE, must be either
read in initially as zero and have the reset parameter 1. punched in
columns 46 through 61 or be read in as zero for each run after the first.
The reset parameter allows the initial value of the variable to be stored
in the VALUE array, and at the end of each run, the parameters are reini-
tiaiized to the initial value.

For normal operation, the following type 3 cards should be included:
(See Figure IV-1)

Columns Columns Columns Columns
Column 2 9 to 15 20 to 25 31 to 45 46 tn 6]
3 TF 2001 -- -
3 T 2000 0. 1.
3 REPPLT 2006 1. 0.
3 ppp 2005 -- 0.
3 CPP 2015 J -
3 DOC 2013 6. 1.
3 DER (1) 2664 .002 0.
3 0PTN4 3502 0. 0.
3 AGRAV 1627 32.174 0.
3 CRAD 1751 57.29577 0.
3 WP 1739 0. i.
3 WQ 1743 0 1.
3 WR 1747 0. 1.
3 RXE 1615 0. 1.
3 RYE 1619 0 1.
3 RZE 1623 -- 1.
3 RTXE 1651 0 1.
3 RTYE 1655 0. 1.
3 RTZE 1659 -- -
3 EFORCX 1326 -- 0.
3 EFORCY 1327 - 0.
3 EFORCZ 1328 - 0.
3 EMOMX 1329 -- 0.
3 EMOMY 1330 - 0.
3 EMOMZ 1331 -- 0.
3 EFT 1332 -- 0.
3 EJD 1333 -- -
3 VMACH 204 -- --
3 CAA 1274 -- o —-
3 CNAA 1273 -- --
3 CMAA 1272 -- --
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Columns Columns Columns Columns

Column 2 9 to 15 20 to 25 31 to 45 46 to 61
3 CMQ 1207 -- 0
3 CNR 1208 -- 0
3 CLP 1206 - 0
3 ALBHAO 381 -- --
3 DIASC 69 - --
3 TNOSOS 58 -- --
3 OPTNW 50 1. 1.
3 FMIYO 1419 -- 0
3 FMIYO 1420 -- 0
3 XTAIL 57 -4, 0.
3 XNOSE 59 2.17 0
3 XNOSET 73 -- 1.
3 RFLGTH 1307 -- 0
3 RFAREA 1306 -- 0.
3 DWT 1415 -- 0
3 DWP 1416 1. 0
3 CISP 1414 1. 0
3 XINTER 1252 -1.0 1.
3 STEP 2010 -- -
3 XPOS 54 -- --
3 YPOS 55 -- -
3 ZP0S 56 -- --

OTHER POSSIBLE INPUTS

OPTN10 2022
PTLESS 2007
RKUTTA 1972
COUNTE 42
RLUG 1316
RAIL 1317
BALPHT 1401
BPHIT 1402
QNALGN 1403
PCFTH 1404
RDCGO 1417
RDCGF 1418
BPHIO 1752
BPHTO 1753
BPSIO 1754
OPTN3 3504
PLOTN2 1983
PLOTN4 1982
PLOTNO 2008
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dimensional variables

length = ft
area = ftz
weight = 1b

. . . . 2
moment of inertia = slug - ft

angles = degrees
4. TYPE 4 CARDS (See Figure IV-1)

Type 4 cards control the variables which have values that are printed
out at regular periods of time (CPP). The variables are printed five per
Tine in the order in which these cards appear in the deck. The label
appearing in columns 9 to 20 is used as a header regardless of the "Program
Name" of the variable. The C storage location of the variable appears in
cotumns 21 to 25. A maximum of 50 such cards are allowed.

5. TYPE 7 CARDS (See Figure IV-T1)

Type 7 cards control the variables to be pliotted using the SC4020
microfilm plotter (hard copy). Labels and identification are the same
as type 4 cards. If four variables are to be plotted such as (RXE, RZE,
RTXE, RTZE), then they are set up on type 7 cards and PLOTN4 is set to 4.
The variables on the first and third type 7 cards lie on the abiscissa
and the second and fourth on the ordinate. PLOTN4 can be set to 0; in

which case, the program will expect the first type 7 card to be a PLOTNZ
variety.

PLOTNZ 1is another full page plot option available for plotting one
or more variablies (ordinates) versus a single variable (abscissa). The
program variable "PLOTN2" is set to the number of variables involved and
the type 7 cards are placed directly after the seven cards that defined
the PLOTN4 variables. The remaining variables are plotted three to a
frame, versus time, where the variable PLOTNO must equal the total number
of type 7 cards or plotted variables (15 maximum). The plotting interval
in seconds is controlled by the input data parameter PPP. The total number
of plotting points for each variable must be less than 300.
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6.

CARD ORDER FOR MULTIPLE RUNS

RUN 1

RUN 2

RUN 3

TYPE
TYPE
TYPE
TYPE
TYPE
TYPE

TYPE
TYPE

TYPE
TYPE

B E

AN WM —

S W oY W
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APPENDIX V
EXAMPLE 1

The first example is a multiple run that simulates the trajectory of
an M-117 bomb from the bottom station of the triple ejector rack (T3).
The flow field data used in simulating the trajectories were collected
in the presence of M-117 bombs in configuration T3 at M=.85 and angle of
attack = 0.3. The first trajectory occurs at M=.85 and angle = 0.3 degree.
A11 the scale factors are 1.. The second launch occurs at M=.5. The
ejector force is 1200 pounds and acts until the bomb is 0.255 foot down
from its initial position. The trajectory is allowed to run for only 1
second.
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PROGRAM

c

SIX

D

EXAMPLE I. PROGRAM TEXT
CDC 6600 FTN Vv3.0~-P304 OPT=1

PROGRAM SIXD(INPUf,0UTPUT,TAPE5=INPUT,TAPE6=OUTPUT,FILMPL)

C¥**¥¥pTMODS TO BE USED WITH FORTRAN AMRK INTEGRATION ROUTINE

c

OO0OO0O0OO0

1000
1001

OO0

1002
1003
1004
1005

60

1006

COMMON
EQUIVALENCE

EQUIVALENCE
EQUIVALENCE
DIMENSION

DIMENSION

DIMENSION

FQUIVALENCE
FQUIVALENCE
EQUIVALENCE
EQUIVAL ENCE
EQUIVALENCE

C(3510)

+GRAPH
)y (C(2663) yHMAX ),
(C(2561) 4N )y (C(2562),IPL ),
(C(2000),T. )y (C(2011),KSTEP ),
(C(2012) yLSTEP ), (C(2008),PLOTNO) ,
(C(2023) yOPOINT), (C(2025),TIME ),
(C(3167) yNOOUT )y (C(2022) yOPTN1D),
(C(2865) ,EU )y (C(2765),EL Yy
(C(1971),RITE ),
(C(1974) yNJ )y
TIME(300)
IPL(100)

EL (100)

(C(2662) yHMIN

(C(1973) 4KASE
GRAPH(300,15)
VLABLE(2,15)
VAR(101)
(C(1380) 4RN )
(C(13981)4RNT )
(C(1982) ,PLOTNG)
(C(1983) 4PLOTN2)
(C(1984),NPLOT )

Yy

b
s

b
3

s TEMPS(1000)

(C(2664) yDER )y
(C(2965) , VAR )y
(C(2010),STEP ),
(C(2309),NOPLOT),
(G(2325),VLABLE),
(C(2006) ,REPPLT),
(C(2007),PTLESS)

(C(1972) ,RKUTTA)

(C(1975) yNPT )

DER(101)
EU(100)

INTEGER OPOINT

INTEGER OPT

EXTERNAL AUXSUB

NPT=2

CALL COUNTV

CALL ZERO

NPT=2

IF(PLOTNO.LE.0.) GO TO 7
IF(REPPLT.GT.0.)G0TO?7

USE NEW NO.4,7 (DISCARD OLD)
USE OLD PLUS THOSE ADDED
USE NEW NO., 7 (DISCARD OLD)

REPPLT 0.
1.
-1.

IF (REPPLT.GT.-1.0) NOOUT = 0
NPLOT=0

CALL OINPT1

KASE=D )
IF(RKUTTA.GT.0,0) NPT=1
LSTEP = STEP
NPLOT4=PLOTNY
NPLOT2=PLOTN2
NOPLOT=PLOTNO

CONTINUE

CALL AUXI

CALL SUBL2

D0 60 I = 2,N

J = IPL(I-1)
EL(I-1)=C(J+1)
EU(I-1)=C(J+2)

VAR(IY = C(J+3)

DER(I) = C{(J)

VAR(1) = T

CALL UXSUB

A
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50

€5

70

75

80

85

PROGRAM

SIX
1007
1008

50
1009

155

96

a7
5

1010
70

D CDC 6600 FTN V3.0-P304 OPT=1

NJ=N=-1

CALL AMRK(AUXSUS)

DO 50 I = 2, N

J = IPL(I-1)

C(J+3) = VAR(I)

T = VAR(1)

CALL SuBL3

IF ( KSTEP ,EQ, 1 ) GO TO 1007

D0 155 JV=2,4N

VAR(JV)Y=0.,

CALL RESET

IF(LSTEP,EN,5.,0R.,LSTEP,EQ:7.0R., NOPLOT,EQ.0)GQTOS

CALL TIMEV(DELT)

WRITE(6,96)DELT

FORMAT (1H 4 A7HSTART PLOTTING ATF14,7)

LESSPT=PTLESS

OPOINT=0POINT~-LESSPT

CALL PLOTL(GRAPH,O0POINT,VLABLE,TIME,NPLOT4L,NPLOT2,NOPLOT)
CALL PLOT2(GRAPHsOPOINT,VLABLE,TIME,NPLOTL,NPLOT2,NOPLOT)
CALL PLOTN(GRAPH,0POINT,VLABLE,TIME,NPLOTL,NPLOT2,NOPLOT}
CALL TIMEV(DELT)

HRITE(H6,97)DELT

FORMAT(1H ,18HPLOTTING ENDED AT F14,7)

IF((RNT.GT.0.1 ,AND, RN,EQ.RNT},AND, LSTEP.,EQ.2)GO TO 70
60 70 (1000,1001,1002,1003,1004,1005,1006,4007,1008,1009,1010),
1 LSTEP

IF(OPTN10.GT.0,) CALL DUMPO

CALL S8

CALL EXIT

FND
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10

BLOCK DATA

gceL2

¥
¥

#«® f K K X

COC 6600 FTN V3,0-P304 OPT=1

BLOCK DATA CCL2
COMMON/NCL2/NCL2 (4)
/CL2ARG/ALP(7),AM(5)
/CL2FUN/CL2(35)
NCL2/7,5,0,0/
ALP/0ey Gy 8¢y 124y 16¢y 2049504/
AM/0.y o6y o9y 1.1, 1.4/

DATA
DATA
DATA
DATA
0.,
00’
0.’
0y
0.y
END

cL2/
«05,
«05,
«05,
005’
<05,

«05, 05, .05y .05y «05,
005’ 005’ 005’ 005’ 005’
005’ 005, ‘01’ -.05’ '005’
0101 Uo’ -;159 ‘o“’ ‘06’
01’ ‘005’ ~e2 y ‘055’ -e8/
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BLOCK DATA CX00 CDC 6600 FTN V3.,0-P304 OPT=1 3

BLOCK DATA CX00
COMMON /NCXO0/NCXO0(2)
& /CXOARG/AM(8)
N /CXOFUN/CX0(8)
DATA NCX0/8,0/
DATA AM/0.y 75y ¢85, .95, 1., 11y, 1.2, 1.4/

DATA Cxo0/
* .06, 074y o074, o1l4, o1b, oib4,y 14, 14/
END
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BLOCK DATA THST COC 6600 FTN V3.,0-P304 OPT=1 3

BLOCK DATA THST
COMMON/NTH/NTH (2)
b /THARG/THA(13)
¥ /THFUN/THF (13)
5 DATA NTH/13,0/
DATA THA/
040y «0845016y oly o565y o725 8y 146y 2eby Loy U4e8y 5.6y 100./
DATA THF/
¥Oo,Oo,Oo,Oo,Oo,Oo,Oo,Oo,Oo,Oo,Oo,Oo,Oo/
10 END
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BLOCK DATA

VZe

%
IS
*

OCOO0OOO0O000

OOOCOOOOOOO0 OO0 O0

OO OOOO0OO0

QOO OO0

BLOCK DATA

vZeC

COMMON/NVZ/NVZ (3)
/VZARG/YLOP(?7),ZLOP(9),XLOP(10)
/VZIFUN/VZ1(63)4VZ22(63) yVZ3(63) yVZ4(63),VZ5(63),4VZ6(63),VZ7 (63)

yVZ8(63),VZ9(63),VZ10(63)

DATA NVZ/7,
DATA YLOP/1e92¢93e9bay509Bey7e/

9,10/

CDC 6600 FTN V3.0-P304 OPT=1

DATA ZLOP/14924¢93e9ley5¢9Bey7e98a99e7/
DATA XLOP/943104911e¢y120¢94309140¢9154916491705204/

DATA VZ1i/
'0010,
-0028,
'0025,
‘0020,
-.017,
'0014’
-0011,
-0009,
'0005,

DATA vZ2/

4026,
-.,002,
-.012,
‘0015,
'0015,
‘0013,
‘oOiDy
‘0008,
‘000“,

DATA vZ3/

o024,
‘QOUQ,
-0016,
'0017,
‘0016,
'0013,
'00109
-.008,
'000“,

DATA VZyu/

«006,
‘0013,
‘0021,
‘0020,
‘0016,
-.012,
‘0008,
‘0006,
-0002,

DATA vZS5/
‘.002,
‘001“,
'0015,
‘0013,

‘.085, e
-0045) -
‘0029’ -
'0022, -
-+019, -
'0017, =
‘0012y -
‘0008, -
-0006, -

0035,
-0013) -
‘0018) el
-.019, =
-0018, =
-0016) -
-0012, -
-0008’ -
-0006,“

068,
'0021, -
‘0031, -
-0028) -
'0022, -
-0018, -
“0013, -
-0008, -
=+005, -

. 036,
'0036, -
'QOQQ, -
‘0033, -
-0023’ =
‘o017, -
'0011, il
'0006, -
‘OOOQ, -

‘0011, -
'0032, -
‘0024y -
‘0017, -
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«159,
«039,
«028,
«023,
0019,
«016,
«012,
«008,
0005,

« 045,
«019,
« 024,
2024,
.021,
2017,
« 013,
.008,
« 005,

111,
0063,
«061,
041,
«028,
.020,
«013,
« 008,
2004,

<066,
<138,
+100,
.052,
<030,
019,
. 012,
c007,
<003,

021,
. 019,
0031,
.021,

+ 025,
‘0025,
‘0022,
‘0018,
‘0017y
‘0015,
‘0011,
‘0007,
‘0005,

+ 026,
-.026,
=+ 025,
‘0023,
‘0020,
‘0016,
-.012,
-CDOB,
=005,

-+130,
-0130,
-0083,
"046,
-0030)
‘0020,
=+013,
-.008,
=005,

-.254,
=254y
‘01“5,
-.061,
‘.033,
'0020,
‘0012y
-0006,
‘0003)

‘0022)

=022,
‘0020,
‘0018,

‘0010, '0013, ‘.015, '0013,

. 001,
-0012,
-0012,
‘001“,
‘0012)
‘0009,
-0006,
°00057
- o004,

« 011,
-.010,
‘0017,
-0019)
-.016)
-.011,
‘0007,
-0006)
‘000“,

024,
-.051,
-005“)
’0038,
-0024,
-0015,
-0009)
-0006,
-000“,

« 028,
-.113,
‘0089’
‘QUQB,
‘0026)
-001“,
-0007,
-000“)
‘0002)

-.022,

012,
‘0017,
‘0015,
-.010,

« 002y
-0003,
=.007,
-0008’
‘0005’
-0003,
‘0002,
‘0001,

«000,

« 009,
-0002,
-.010,
-0011,
‘0008,
‘0005,
‘0003,
-0001,

« 000,

«017,
-.012,
‘-025,
=022,
-001“)
-0007)
"004,
‘0002’

<000,

«019,
-0021,
-0033,
-0026,
=014,
-.006,
-0003)
-.000,

«002,

-.010,
-.011,
‘0009,
-0007,
-0003)

.003,
-.001,
-.005,
-0004’
'0002,
‘oUUiy
-0001,
-0002,
-.001/

.007,
-UOOD,
-0007y
-0006,
‘0004,
‘.002,
--002,
'0002,
-0001/

. 010,
‘0003)
‘o012)
-.011,
'0007,
‘.004)
‘0002,
-.002,
‘0001/

«010,
‘.004)
-0014’
=012,
‘0006,
‘00039
‘0001)
-0001,

«000/

2002y
=.003,
‘0005,
-0003,
« 000,

30



60

65

70

75

80

85

90

85

1040

105

110

BLOCK OATA

VZC

DAT

DAT

s NoNoNoNoNeoNoNoNe] [sNsioRoNoNoNoNeo Ny [oNoNoNe]

DATA

[sXeoNoNoRoNoNoNel

DAT

DATA

[sNoNsRoNoNoloNoNe] OO0 OO0

END

-.007,
'0005’
'0003,

.UUO,
A VZ6/

.001,
-0006’

-.001,
-QUUO)
.000,
.002,
A vzvr/
005,
-.001,
.001,
.0023,
<003,
003,
.003,
«003,
+ 005,
\'4: ¥4
.000,
.001,
.a002,
+005,
4005,
.005,
.005,
+ 005,
007,
A VZa/
“00037
«001,
«004,
<006,
0007,
.007,
«007,
.007,
0008,

VZi0/.

«004,
.007,
.008,
.010,
00109
.009,
009,
.008,
«010,

'0010,
'0006’
-0003,
'0001’

-.031’
-.018,
-.000,

.007,
.007,
.008,
.008,

«003,
<006,
+010,
«012,
010,

.009,.

«009,
«009,
.009,
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.010,
«006,
«003,
«000,

«063,
«016,
0020,
.010,
n003,
.000,
«000,
.002,

~+ 003,

«059,
.000,
«025,
.016,
+009,
«005,
0005,
005,
+ 006,

+056,
.000,
.020,
o014,
9010’
.007,
006,
+ 007,
007,

«038,
.000,
«015,
.013,
.010,
.008,
.008,
.008,
.009,

.002,
.009,
+ 016,
.01y,
011,
«010,
«009,
«010,
«010,

°.009,
--006,
-0002,
-.000,

<089,

.089,

. 048,

.009,
.008,

039,
.039,
. 027,
.018,
.012,y
.010,
»009,
.010,
+009,

cocC

<005,
0002’

-.001,

QOUU’

00607
« 045,
029,
01y,
006,
<004,
004,
«003,
+003,

«063,
.029,
0032)
.018,
0011)
oﬂﬂg,
.008,
.006,
+006,

« 046,
0020’
. 027,
«016,

0010,

6600 FTN v3.0-P304 OPT=1

.000,
«002,
«003,
<004,

‘00310,
~.005,

.002,
002,
«002,
.002/

'0007,
-0002,

+ 008/

.012,

.010,
.009/

-.Dik,
-0002,
,004,
«010,
2013,
01k
.02y
.011,
.010/
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BLOCK DATA

vVYc

5
']

QOO0 00 OO0 O0O00

OO0OO0OO0O0000 0

[oXoNoNoRel OO0 O0O00O0O0O0O0

BLOCK DATA

vVYC

COMMON/NVY/ZNVY (3)
/VYARG/YLOP(T) 3ZLOP{9) ,XLOP(10)
ZUYFUN/YYL(63) ,VY2(63),VY3(63) 4VYLI(B3),VY5(63),VYB(63),VY7(63)

sVYB(63),VY9(63),VY101(63)

DATA NVY/7,9,10/

DATA YLOP/1y324yBsstasBusBiastal

CDC 6600 FTN V3.0-P304 OPT=1

DATA ZLOP/l.’2-,3.,h.,5.,6-,7-,5.,9-/
DATA XLOP/9451049114512:513051b0915451649174,520.7/

DATA VY1/
-|Uk3,
'0018’
--BU?,
~«003,

.Uﬂﬂ,
-.003,
=+ 004,
‘0003’
'0903,

DATA VY2/
‘0017!
-.022’
-.Glh.
-0008’
-0003,
~+005,
'0005’
-1003’
'0003,

DATA VY3/
-IGEQ|
“1338,
--026,
-e015,
‘1006,
-0097,
-0306’
_0004’
-1003'

DATA VYL/
--GHD,
-.04B,
-00301
--016,
-ODUT,
—.DDG;
=.005,
‘.004,
-.003,

DATA VYS/
-.022,
‘;02“’
'o013’
-;0069
‘0001,

-1023,
-.UU&,
-.000,
«002,
2002,
« 000,
000,
-.001,
«0G0,

-IDQE’ B
-ngig?
-.Dlls -
-.005,
‘IDUZ]
-.ﬂﬂZ,
-,001,
-0001’
'oUBU,

'0055, -
-.058, -
=.032, =
=018, -
-. 005, -
--303,
=.002,
-.002’
=+000,

--102, b
‘.GBH, -
-.0“3’ =
'oﬂi?, -
-0006’ s
-.003’
—0002’
-.002,
-.000,

-;0“1’ =
-0027’

'o0119 -

=004y
-;001’

145

2016,
+ 024,
0011’
« 007,
»005,
2004,
2004,
«003,
« 002,

-096,
0300’
2001,
.001,
2002,
<002,
-003,
.002,
« 002,

.196,
.072,
.026,
.007,
0001’
+001,
.002,
2002,
.001,

«227,
.211’
<048,
.011,
.002,
«+001,
.001,
001,
.001,

«079,
oohg’
.000,
«002,
+002,

]

027,
.028,
.019,
012,
008,
oﬂUB}
007,
+ 006y
«004,

+026,
-017,
013,
<009,
-EUB,
« 007y
.DD?,
+ 0086,
2003,

2036,
«015,
nﬂlﬁ,
«009,
« 006,y
« 006,
2006,
<005,
.083!

001“,
008,
+ 014y
.009,
« 005,
« 006,
«005,
2005,
. 003,

« 004,
+011,
+015,
007,
« 004,y

2039,
40325
. 025,
«013,
011,
'ﬂii,
+ 010,
« 008,
+006,

oDl
« 034,
« 026,
01k,
0011,
«011,
« 010,
« 007,
+ 005,

«125,
2103,
.051,
022,
« 013,
012,
+ 010,
007,
+005,

200,
1227,
«071,
«025,
.013,
.011,
. 009,
« 006,
« 005,

« 071,
.027,
.021,
.010,
+ 007,

« 035,
0033,
« 023,
015,
101QP
« 013,
Sidts
«008,
« 006,

+ 039,
1039,
-328,
.018,
« 015,
n013!
-ﬂii’
.008,
« 006,

W076,
073,
<047,
«026,
.018,
201k,
W14,
«008,
«006,

<105,
.0995
<057,
2027,
« 017,
. 013,
+010,
«007,
(005,

047,
«030,
+021,
«011,
.009,

+032,
.030,
«022,
018,
017,
014,
011,
+009,
008/

037,
«035,
« 026,
2020,
« 018,
.011,
«009,
.008/

« 051,
+050,
« 036,
«025,
« 020,
2015,
-Ulig
2009,
- 007/

« 058,
2055,
«038,
2025,
.019,
013,
« 010,
008,
«007/

+ 035,
023,
.019,
v 013,
«012,

el



BLOCK DATA vYC CDC 6600 FTN V3.0-P304 OPT=1

°0003’ '0001’ 0001, 000“9 0007’ ‘009, 00109
'0003, '0001’ ‘002’ 000“’ 0007’ ‘008’ 0008,
’0003, -0001’ -001’ 000“’ 0005’ 0006’ 90069
-.003, .000, +001, .003, 004y +005, .006/
60 DATA VY6/

e X¥oXoNe!

c 0006, 0028’ ‘071’ 0026’ '0019’ 000“’ v0016,
C 0002’ 0021’ -119’ 0012, —.096, ‘0016’ 0007’
c 0006’ 0016’ 0031’ 0011’ '0013’ '-008’ 0001’
C 0005’ 0009, -012, 0006’ '0003’ '000“’ 0002’
65 c .00%, +.006y .005, 003, 001, .002, 005,
c .001, .002, .003, 004y 005y 005, 005,
C '-001’ 0001’ 0003’ -005’ 0006, 0006’ -005’
o] ‘0001’ ‘0000’ -002’ 0005’ 0005, 0005’ 000“’
C -0002’ -001’ -002’ 0003, 0003, 000“’ .004/
70 DATA VY7/
c «017y 4039, 082, 017y -o047,y -+008, +012,
C 0010’ 0023’ 0103’ -007’ '0088’ ‘0021’ 0001’
c 0012’ 0020’ 0032’ 0007’ '0016’ -001“’ 'cUDS’
c 0009’ 0013’ 0013’ 0005’ '0007’ --009’ '-003’
75 C 0008’ -008’ 0007, 0002’ '-002, '0002’ 0001’
c .003y .003y .004, .00%, L003, .003, .003,
c «+001, 002y 004y o005y 005, <004y 003,
c «000, 4001, +003y <004y <004y <004, 003,
o] -.001, o002, .003, 003, 003, .003, 004/
80 DATA vYa/
c .018, e 034, «068, «007y -,054, -.012, +009,
C 0009’ 0018, .078’ 0005’ ‘0067’ '-019’ 0000’
Cc 0011’ -017, -026’ 0007’ '501“’ '-01“’ "006,
c ‘009’ 0012’ 0011’ 0003’ °0007’ "009’ ‘00049
85 c !DGB’ eﬂﬂ?, 0005’ =0017 'e003’ ‘5003’ ';Uﬂﬂi
c «003y 4003y 004y ,003, +002, 001, 004,
c .001, .002y .003y 004y 004y o003, .002,
c .000, .001, o083, 004, +0083, .003, .002,
Cc -+001, «001, «002, « 002y 2002, «002, «003/

90 DATA vYQ/

C -017’ 0033, 0065’ -016’ “0032’ '0008, -003’
Cc -006, 0012’ 0057’ 000“’ '00“9’ '-015, '0001’
C 0008’ 0012’ -018’ 0005’ '0010’ ‘0012’ '0006’
c 0007’ 0009, -008’ 0002y 'cﬂﬂ?, --009’ '0005’
95 Cc «.008y -.006, «004y 2000y -4003y -4004, -4001,
c .C03, 4002y, 003, +002, o001, +00L1, 001,
c «000, 4002y 003y <003y 004y 002, o001,
c -.000, .001, .002, .003, 003, 002, .001,
c -.000y .00L, .002y 002y 002y o002, .002/
100 DATA vY1i0/
C 0018’ 003“, 0066’ 00191 ‘0028’ '0011’ ‘:0029
C 0005’ 0008, 00“1’ ‘001’ ‘-0“0, -!013’ '-002’
c 0005, 0008, 0013, 0003’ 'cﬂiﬂ, '0011’ '0007’
[ -005’ 0006’ -005, 0000, “0008, ‘0010’ f.005,
105 c 0006’ 000“, -002’ ‘0001’ ‘000“’ '!00“, '-002’
C 0002’ 0002’ -002’ 0001’ 0001’ '!000’ '-000’
C '0000, 0001, 0002, 0003’ 0003’ 0001’ 0000’
c .000y .000, 002y .003, .002, .001, 001,
c -.001, .001, 001, .002, .001, ,00%, 001/
110 END
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SUBRDUTINE G2

SUBROUTINE G2

C**WINO AND GUSTS MOOULE

COMMON C(3510)
COMMON/NVZ/NVZ/VZARG/VZA/VZFUN/VZF
*/NVY/NVY/VYARG/VYA/VYFUN/VYF

C**INPUT DATA

EQUIVALENCE (C( 50)40PTNW )

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(C(204),VMACH)
(C(120),PPP1)
(C(121),CPPY)
(C(122),0ERL)
(C(123)4XTL)
(C(L24) 4, XLL)
(C(125),YTL)
(C(126),YLL)
(C(127),2ZTL)
(C(128),ZLL)

C**QUTPUT OATA
EQUIVALENCE (C( 100) yVWXE )
EQUIVALENCE (C{ 101) ,VHYE )
EQUIVALENCE (C( 102),VWZE )

C**INPUTS FROM OTHER MODULES
EQUIVALENCE(C(1635) yROELX)
EQUIVALENCE(C(1636),ROELY)
EQUIVALENCE(C(1637),ROELZ)
EQUIVALENCE(C(54) 4, XPO0OS)
EQUIVALENCE(C{(55) ,YPODS)
EQUIVALENCE(C(56) 4 ZPOS)
EQUIVALENCE{C(57) 4XTAIL )
EQUIVALENCE(C(1648),RTXED)
EQUIVALENCE(C(47) 4PHY2)
EQUIVALENCE(C(46)4PHY3)
EQUIVALENCE(C (45) 4 YLUN)
EQUIVALENCE(C (44) 4 ZLUN)
FQUIVALENCE(C(58) , TNOSDS)
EQUIVALENCE(C({59) y XNOSE)
EQUIVALENCE(C(BQ) s AAN)
EQUIVALENCE(C(B1) 4 ASN)
EQUIVALENCE (C(B2) yPHZ1)
EQUIVALENCE (C(63) 4PHY1)
EQUIVALENCEA(C (43)4,CLMT)
EQUIVALENCE (C(48),CROFLO)
FQUIVALENCE(C(42) yCOUNTE)
EQUIVALENCE(C(41) y0BSTAL)
FQUIVALENCE (C(87) 4 XLUN)
EQUIVALENCE (C(69),0IASC)
EQUIVALENCE (C(90), XNPOS)
EQUIVALENCE (C{391), YNPOS)
EQUIVALENCE (C(92), ZNPOS)
EQUIVALENCE (C{(93), XTPOS)
EQUIVALENCE (C(94), YTPOS)
EQUIVALENCE (C(95), ZTPODS)
EQUIVALENCE (C(1703) ,CFA11)
EQUIVALENCE (C(1707),CFA12)
EQUIVALENCE (C(1711),CFA13)
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SUBROUTINE G2

112
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COC 6600 FTN V3,0-P304 OPT=1

XT=CFAL1*XTAIL
YT=CFAL2*XTAIL
ZT=CFAL3*XTAIL
XN=CF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>