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Administration, Johnson Space Center, Engineering Analysis
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IMP: INTERACTIVE MASS PROPERTIES PROGRAM

Volume I - Program Description
by

William A. Stewart - Sigma Corporation
SUMMARY

This document describes a method of computing a weights and
center of gravity analysis of a flight vehicle using interactive
graphical capabilities of the Adage 340 computer. The equations
used to calculate area, volume and mass properties are the
equations derived in reference 1. The input/output methods are
different than those presented in reference 1 hecause of the
graphic support of the Adage computer and the geometry definition
used for storing data. Several interactive program options are
available for analyzing the mass properties of a vehicle. These
options are explained in this report. An overall picture of the
program with its displays and options is shown in figure 1.

The document also describes the method and computer techniques
for the calculation of the mass properties, c.g. location,
enclosed volume, wetted area and planform area of any closed
structure that has a plane of symmetry. The vehicle is described
to the computer program by ordered sets of X, Y, 2 coordinates
of points on its surface. The X, Y Z coordinates are converted
to guadrilateral elements for analysis. The mass properties of
each quadrilateral may be computed from a thickness and densmty
input for each gquadrilateral or from a weight per unit area in-
put at each point or from a combination of both. The weight
per unit area can be composite of the real wall including skin,
insulation, ribs, stringers, standoffs, brackets, etc.

The mass properties of the gquadrilateral elements are accumulated
for each section of the vehicle and for the total vehicle. The
computed mass property totals may contain not only the contribu-
tion from the distributed mass on the vehicle surface wall, but
additional masses may be added as "black boxes" by gpec1fylng
each one's c.g. location and mass properties. The added black
boxes may be inside or outside the surface and do not have to

be symmetrical with respect to X-2 plane.
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INTRODUCTION

The estimation of the mass properties of a vehicle is one of

the most important considerations in the design process and yet
one of the most inexact engineering endeavors. While the calcu-
lation of aerodynamic, propulsion and mission performance are
based on widely recognized mathematical prediction techniques,
the estimation of weight must be based largely on historical
data. The art of weight e=timation has evolved through the
years by the diligent colliction and correlation of component
weights of previously built vehicles. New design weights are
predicted on the basis of the component weights of past designs.
Little information is usually available on the other properties
such as volume, area, center of gravity and inertia of the com-
ponents. Even for "weights only" calculation, historical methods
lack validity in predicting advanced state-of-the-art design data.
Further, the influence of small design perturbations eludes such
gross prediction methods.

During the later design phases when detail structured analyses
are available for some components, the weights engineer must
still revert to empirical analysis methods for subsystem and
secondary structure weights such as wing leading edges, canopies,
fairings, etc.

Existing programs such as references 2 through 6 lean heavily

on the historical approach for weight estimating. To obtain
more reliable information, the designer must turn to structural
analysis and subsystem design programs such as references 7
through 13. The detailed geometry descriptions required for
these classes of analysis are usually not known until the later
design phases. At this later phase the design is usually frozen
and little geometric perturbation is allowed. Further, small
perturbation analysis using these programs is very expensive in
terms of manpower and computer resources.

Although the precise weight and other properties of the vehicle
components are illusive, or at best a very complex calculation,
mathematical equations for combining the components mass
properties into total vehicle mass properties are quite concise.
Mass property evaluations for the total vehicle as well as
perturbations due to added or deleted masses are easily determined
once the mass properties of all the components are known (or
assigned).



The significant contribution of the IMP program development to
the general problem of computer aided design is threefold.
First, the program offers a unified approach to the accounting
of the vehicle component mass properties. The fact that a com-
ponent weight is not well known does not exclude it from being
analyzed in a mass properties evaluation. Furthermore, detailed
mass properties of some vehicle components may be determined
elsewhere and still be included in the IMP analysis. Second,
the distributed mass surface model incorporated in IMP allows

a very convenient means of producing vehicle geometric perturba-
tions early in the design process with some degree of ccnfidence
in the relative effect of the perturbation. As more detailed
information on the design becomes available, the component input
to IMP may be gradually replaced without distribution of the
overall continuity of the weights analysis. Third, the IMP
program allows the user to directly interact with the mass
properties evaluation process through use of the Adage 340 com-
puter. This highly sophisticated display computer allows the
user an additional dimension in his analytical capabilities.



VOLUME, AREA AND MASS PROPERTIES ANALYSIS

The mathematical modeling of the IMP program permits the calcula-
tion of the mass properties, c.g. locations, enclosed volume,
wetted area and planform area of any closed structure that has

a plane of symmetry, c.g. fuselage, stiffened fuel tank, etc.
The vehicle is described in a symmetrical manner and consists

of sets of X, Y 2 coocrdinates on its surface. The surface
coordinates are converted to guadrilateral elements but since
the four corners of the quadrilaterals are not necessarily
coplanar, each quadrilateral is analyzed as two triangles. The
mass properties are computed from a thickness and density input
for each quadrilateral, from a weight per unit area input at
each point, or from a combination of both. The weight per unit
area can be a composite of the real wall including skin, insula-
tion, ribs, stringers, standoffs, brackets, etc.

The elemental mass properties are accumualted for each section
and for the total vehicle. The computed mass property totals
containing the contribution from the distributed mass in the
vehicle surface wall may be combined with additional masses
specifying each one's c.g. location and mass properties about
its c.g. The added black boxes may be inside or outside the
surface and do not have to be symmetrical.
The properties of the vehicle computed by the program are:

1. Weight.

2. Coordinates of the c.gqg.

3. Three mass moments of inertia plus three products of
inertias.

4, Surface area.
5. Enclosed volume.
6. Projected area.

These properties are output for each segment along with cumula-
tive totals and complete vehicle values.



Surface Model

The numerical model of the surface shape to be analyzed is
described by. quadrilateral elements. Each guadrilateral
element consists of a grouping of four surface points. An
organized set of guadrilateral elements form a segment of
the configuration. A number of segments may be used to
provide a complete description of the configuration.

The configuration is usually (but not necessarily) pcositioned
with its nose at the coordinate system origin and with the
length of the body stretching in a positive X~direction.

The coordinate system used for this program is the right

hand Cartesian system as illustrated below:

2

The configuration is assumed symmetrical about the X-2
plane, and the analysis accounts for the plane of symmetry.

The configuration may consist of an arbitrary number of
wing and body sections. The body sections are described
in the positive half plane perpendicular to the plane of
symmetry. The wings are described as airfoil sections
parallel to the plane of symmetry. Canards and horizontal
stabilizers are described similar to wings. Fins cannot
be described as airfoil sections but they may be described
as body sections.



Points along the X-axis are referred to as station coordinates .
A Y-2 plane is a station plane. The Y-2 coordinates in the
"station plane form a station contour.

I &

A portion of the mathematical surface model is presented
in the illustration above. The X,Y¥,Z coordinates of the
points where the solid grid lines cross are described to
the procgram. Each point (I,J) is associated with a station
number J and a contour point I. Thus, the circled point

is 8,5 and it has coordinates XS;YB’S;ZB'S‘ The model



groups the surface points into quadrilateral elements which
also have unique I,J identification. The crosshatched one
is 8,5 corresponding to its lowest numbered corner. The
dashed diagonals illustrate the division of each gquadri-
lateral into two triangles for analysis.

Airfoil sections are described in a similar manner as the
body sections above. In the case of airfoil section, the
parts are described in X-~Z planes parallel to the plane of

symmetry.

The objective in the analysis is to calculate the properties
of each gquadrilateral (two triangles) elements and trans-
form the results back to the reference coordinate system,
then accumulate the properties from all elements of the
surface. .

Mass Properties of a Triangular Surface Element. - The
triangular surface element 1llustrated below with its base
a station J and apex at J+1 is assumed to be of uniform
thickness and homogeneous.

Y
A

r—-c—'{

As viewed from the outside of the vehicle, the local x,Y,Z
coordinate system has its origin at (I,J). The xX-y plane

is coincidental with the plane of the triangle. A is the

height of the triangle. B is the base of the triangle.



C is the offset of the apex from the y-axis. H is the
thickness which is assumed to be small compared to A, B

and C.

The area, S of this elemental triangle is:

S = AB/2 | (1)

The first moments of inertia for the same triangle ares:

S, = PHS (B+C) /2 (2)
'S = PHS 3
sy PHSA/2 (3)
S, = 0 (4)

The second moments of inertia for the elemental triangle
arer

— 20, |

I, = PHA sS/6 (5)
2 2

Iyy = pH(B“+BC+C*)S/6 (6)

Izz = Ixx+Iyy (7)

Where p is the density of the thln triangle. Finally, the
products of inertia are: :

1xy = pH(B+2C)AS/12 (8)
Iyz =0 (9)
I, =0 (10)

The coordinates of the centroid (center of gravity) of the
triangular element are:

X = (B+C)/3 , (11)
= A/3 . (12)

)
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The transformation of the inertias and products of inertia
to the centroid yield:

= a2 _—

I, = SA“/18 (13)
’fyy = x(Bz-Bc+¢2)/18 (14)
i‘xy = SA(2C-B)/36 (15)
I =T (16)

IZZ XX+Iyy

Transformation Matrix for Triangle Elements. - The mass
properties above are given for a simple triangular element
in the local x,y,z coordinate system. The elemental mass
properties must be transformed to the reference coordinate
system X,Y¥,2Z for cummulation with other elements. The
transformation from the primary ¥,¥,2 coordinate system to
the local system is given by:

’x X - X0
Y = [pc] Y - YO (17)
z . 2 - 20

Where X0,Y0,20 are the coordinates of the prime system
origin with respect to same arbitrary reference point and
DC is a matrix of direction cosines. The elements of DC
are: )
XPX XPY XPZ
[pc)=|ypx vPY vYPZ (18)

ZPX ZPY ZIPZ

For a unit vector in the x direction, XPX is the projection

"of x on X, XPY is the projector of x on ¥, etc. The

vertices of the triangular element in local x,y,z
coordinates may be considered as vectices B and D, drawn
from the origin (0,0,0). The components of B and D are
developed as follows. That is.BX is the X component of
B and DY is the Y component of D, etc. Therefore:



If: X0 = X(J) (19)
Yo = Y(I,d) (20)

20 = 2(1,J) ' (21)

Then: BX = 0.0 (B lies in YZ Plane) (22)
BY = Y(I+l,J) - YO | (23)

BZ = 2 (I+1,J) - 20 (24)

DX = X(J+1) - XO (25)

DY = Y(I+1l,J+1) - ¥O (26)

DZ = Z(I-1,J~1) - 20 (27)

The cross product of B with D is a vector S2 in the z
direction. Its magnitude is twice the surface area of
the triangle. Let SX,SY and SZ be the components of S2.
Since BX = 0, the cross product yields:

SX = BY*DZ ~ DY*BZ (28)
SY = BZ*DX (29)
S2 = -DX*BY (30)

Let B, D, S2 represent the magnitude of their respective
vectors. Then EB/B = unit vector in x direction and S2/S2
= unit vector in z direction.

It follows:

§2/82 cross B/B = unit vector in
y direction (31)

The components of each unit vector are a row in the matrix
DC. Therefore:

XPX = BX/B = 0.0 (32)
XPY = BY/B ' ’ (33)
XPZ = BZ/B | (34)
ZPX = SX/S2 : (35)
ZPY = SY/S2 | S (36)
ZPZ = S2/S2 (37)
YPX = ZPX*XPZ - XPY*ZPZ = DX/A * (38)

11
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YPY
YPZ

The preceding

J and apex on

has its base on J+1 and vertex on J.

XPZ*ZPX
= ZPX*XPY

(39)
(40)

steps considered a triangle with its base on
J+1. The other half of each quadrilateral

identified as follows:

(I,J3+1)

x ¢

(x,J)

The vertices are

(I+1,J+1)

The analysis for the inverted triangle is similar to the

upright triangle.

through (21).

X0
YO
20

BX =
= ¥(I,J+1) - YO

BY
BZ
DX
DY
DZ

For the inverted triangle,

X(J+1)
Y(I+1,J+1)
Z(I+1,J+1)
0.0

Z(1,J+1) - 20
X{J) - X0
¥(I,J) - YO
z(x,J3) - Z0

The only difference is in equations (13)

(41)
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)

.The above analysis is similar for airfoil type sections
described in the x-z plane.



Mass Properties of the Surface. - The c.g. and mass pro-
perties expressions for a triangle are given in the
previous section. The triangular element parameters A
and B have been developed above and are always positive.

Now C2 =-D2 - Az but C can be negative. However, C and

its sign are given directly by the dot product of D with
the unit vector in the x direction.

C = DY*XPY+D2Z*XPZ (50)

The resulting c.g. coordinates are in the x, y, z system
and the inertias are about axes through the c.g., parallel
to the prime system. They are transformed to the system
reference axes as follows:

XBR X0
YBR|= | YO |+ [Dch

<o

(51)

N|

ZBR 20

This is readily expanded since the inverse of DC is
identical to its transpose. The products and moments of
inertia parallel to the prime axes are assembled in PMIP:

Ixx “Ixy “Ixz

PMIP = IXY -IYY -IYX

L1, -Iy, -IZZJ (52)

The minus signs on the products of inertia are a conseguence
of the coordinate system definition. This places the matrix
PMIP in tensor form. It can be shown that the inertias are
rotated parallel to the system axes by:

[PMI] = [DC]T *[PMIP]*[DC] (53)

PMI contains the inertias about axes parallel to the system
reference axes, but centered on the trianglds c.g. Trans-
lation to the system origin makes use of the parallel axis
theorem along with XBR, YBR, ZBR computed above, and is
included with the summation procedure described in the next
paragraph. The products of inertia contained in PMI are
the negatlve of their englneerlng definition, like they

are in PMIP.

13



In the IMP analysis, all values in PMI are twice the

true value since S2 = twice the area of the triangle, S2

has been retained through all the computations. But each
triangle has a symmetrical counterpart on the other side

of Y = 0 whose contribution to the total is either equal

or equal-and-cpposite. In the latter case, the resultant

is zero; 1i.e., IXY = IYZ = 0.0.

Area Calculations. - The surface area and projected area
result from the summation of the elemental areas from the

above analyses. The surface area is:

A=1/2 12 SZ. - (54)

S2 is twice the elemental area and the pro;ected area (on
the y-z plane) is:

Ap = 1/2 g SYi (55)
i
Volume Calculations. - The elemental volume of a surface

element 1s the projection of the elemental area on the
X~y plane multiplied by the average distance to the c.g.
of the element. The total volume is:

Y = E Xg 0t ZPXi . Ai (56)

The sign of the direction cosine accounts for whether
the elemental volume is added or subtracted.

The center of volume is simply:

1 =2
Ccv = 7 Z X i ZPXi Ai

The above calculations are approximate because of the
assumption that the c.g. of the element is an adequate
approximaticn for the entire elemental surface. The
assumption is reasonable for small elements but may

not be valid for a gross panelling of the configuration.

14



Black Box Contributions to the Mass Properties

The surface model described above is suitable for describing
shell structures such as tanks, skins, etc. However, the
addition of mass not conforming the above model may be
necessary in the complete description of the vehicle mass
properties. In the IMP analysis, additional mass sources
may be added by specifying each ones center of gravity (c.
g.) location and mass properties. These mass sources called
"black boxes" may lie inside or outside the surface and do
not have to be symmetrical with respect to the x-z plane.
The IMP program combines the detailed shape inputs and the
black box data to produce the overall mass properties of

the vehicle.

Black box masses are described to the program in the
following manner:

l. Location of its c¢.g. in system reference
coordinates.

2. Total weight. e 5+ e )

3. Moments and products of inertia about local
axes through its c.g.

4. Orientation of local axes relative to the
system reference axes or relative to some
intermediate. axes.

The minimum required for a black box input is the specifica-
tion of items 1 and 2. If items 3 and 4 are amitted,

the moments and products of inertia are assumed to be

zero and the orientation of the local axis is assumed

to be coincidental with the system reference axes. The
contribution of each black box is added to the cumulative
totals produced by the analysis. Since the size and shape
is not being specified, there is no addition to surface '
area or volume. Since the black boxes do not have to be
symmetrical with respect to the x-z plane, IXY # IYZ #

0.0, and there can be a non-zero first moment with respect
to Y.

The moments and products of inertia of each black box are
input directly to PMIP (see equation 52). The program
‘takes care of filling the upper half and adding the minus

15
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signs. Rotation of the inertias uses equation 53. DC
is obtained from input data as follows. Consider the

local x,y plane:

(o]

Point 0 is the origin. Points 1 and 2 are arbitrary
points on the +x and +y axes respectively. Coordinates
of these three points, measured in the system to which
the inertias are being rotated, are inputs. It is a
simple matter to construct unit vectors in the x and y
directions and their components yield the first two rows
in DC,. equation 18. The third row is the cross product
of these two unit vectors.

In order to construct DC, it is not necessary that point
0 be the c.g.. The coordinates x, y must be parallel to
the axes to which the PMIP inputs are referenced, but

.rotation is performed independently of translation. After

the rotation of eguation 53, the inertias in PMI are still
centered on the c.g. of the black box. Only the rotation
takes place and the contents of PMI are moved to PMIP.
Thus, it is possible to make several rotations, if needed,
to reach alignment with the system reference axes. The
input to the program- can be developed from any ccnvenient
points on the black box and intermediate structure whose
coordinates are known. The input does not always have

to be in the same units as the system X,Y¥,2 data.
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APPENDIX A

SUBROUTINE DESCRIPTIONS

This appendix describes the subroutines used by the interactive
mass properties program and their general relationship to the.
overall functions of the IMP program. Program MAIN is the main
driver routine. Subroutine listings follow the descriptions
below.

.Subroutine ANRST

ANRST is a Fortran subroutine which initializes variables used
in the subroutines AN6 and AN7. This subroutine is internal to
AN6 and AN7.

Subroutine AN6

AN6 is a Fortran subroutine that generates an input number with-
in the input grid.

Subroutine AN7
AN7 is a Fortran subroutine that creates an input number within

the input grid. This subroutine is used exclusively by WABCOM.
The routine differs from AN6 in that AN6 is used by all other

-+ subroutines.

Subroutine APNDF

APNDF is an assembly language subroutine which allows the user
to append data records from core to the end of a disk file. with-
in a pack/volume. The subroutine is part of a general file
access package called RANDOM IO.

Image BKBX

BKBX is an image subroutine written in Fortran which displays the
mass properties of a black box and allows the user to make
changes to the black box data interactively. This image is
internal to subroutine WABCOM.

Subroutine BLDMAN

BLDMAN is a Fortran subroutine that converts an ATEXT file name
to a format that can be used by the RANDOM IO routines.

Subroutine CGMOVE

CGMOVE is a Fortran subroutine that supports the black box tracker
.option of the program. It allows the user to translate components
with respect to a fixed fuselage. ‘
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Subroutine CLOSF

CLOSF is an assembly language subroutine which supports the
RANDOM I0 package. The subroutine is used to close a file which
has been opened by the STRTF subroutine and was .filled by calls
to APNDF. .

Subroutine CROSS

CROSS is a Fortran subroutine that computes the cross product of
two vectors.

Subroutine DECFMT

DECFMT is a Fortran subroutine that computes an output ATEXT
format for an internal binary decimal number. The routine is
used in conjunction with menu generation.

Subroutine DSFIL

DSFIL is an assembly language routine which is part of the
RANDOM IO package. The routine checks for validity or duplica-
tion of a file name on a given pack/volume. If the file is
found to already exist, the size and disk address are returned
from the subroutine.

Subroutine DSXER

"DSKER is an assembly language subroutine that supports the
RANDOM IO package. DSKER is an assembly language subroutine
that provides a testing loop and restricts further operations
until all requested disk operations are complete, and the disk
and controller are ready for the next request. In general, the
routine controls the timing within the RANDOM IO package.

Subroutine DSVOL
DSVOL is an assembly language subroutine that checks the valid-
ity and free space of a pack/volume. This subroutine supports
the RANDOM IO package.
IMAGE GEO
GEO is a Fortran IMAGE subroutine that displays the input valuss
_ for the geometry calculations in the WABCOM subroutine. This

subroutine allows the user to make changes to these inputs
interactively. This image is internal to subroutine WABCOM.
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IMAGE GRID

GRID is an IMAGE that displays an alpha numeric grid that allows
the user to make inputs interactively. .

Subroutine INPUT

INPUT allows the user to construct a data file that is used
interactively with the mass properties program.

FUNCTION IOCT

IOCT is a Fortran function that converts the decimal number to
its octal equivalent.

Subroutine LOAD

LOAD is a Fortran subroutine that sets up array values so that
they are properly used in the calculation of the WABCOM sub-
routine.

Subroutine LOCFLE

LOCFLE is a Fortran subroutine that calculates the file seguence
< number within a pack/volume. This is a subroutine that takes a
file name and locates its position within a pack/volume by its

. sequence number.

Program MAIN
This program is the executive control program for the IMP program.
Subroutine MSM3X3

This subroutine performs the multiplication of a three by three
(3X3) matrix by another three by three (3X3) matrix.

Subroutine MXD

MXD is a Fortran subroutine that performs the multiplication of
a three by three (3X3) matrix by one by three (1X3) matrix.

IMAGE OPTIONS

." OPTIONS is a Fortran image subroutine that displays the various
options used in the interactive mass properties program. This
image subroutine allows the user to choose the option that he
wishes.

21



Subroutine PAT
PAT is a Fortran subroutine that performs the calculation of
the parallel axis theorem. The parallel axis theorem is a
method of summing center of gravities and inertias of several
component parts to achieve the total values for the system.
Subroutine RDSKOK
RDSKOK is a Fortran language subroutine that verifies the
existance of a pack/volume- and file on disk. If successful,
the number of words and the beginning address are returned.
Subroutine RESET

RESET is a Fortran subroutine that initializes variables in the
WABCOM subroutine. This subroutine is internal to WABCOM.

Subroutine RESET1

RESET1 is a Fortran subroutine that initializes variables in the
interactive mass properties program. This subroutine is internal
to program MAIN.

Subroutine RESET2
RESET2 is a Fortran subroutine that initializes variables in the
interactive mass properties program. This subroutine is internal
to program MAIN.

Subroutine RESET69
RESET69 is a Fortran subroutine that initializes variables in
the weights and balance subroutine. This subroutine is internal
to WABCOM. '

Subroutine RNDRD

RNDRD is an assembly language subroutine that randomly reads
files access by the RANDOM 10 package.

Subroutine SKETCH

SKETCH is a Fortran subroutine that calculates the coordinates
of the fuselage used in the black box tracker option.

Subroutine STORE

STORE is a Fortran subroutine that stores displayed data from
the CRT onto a specified disk for later use. The subroutine
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is called when the store option is selected from the screen by
the light pen pick.

Subroutine STRTF

STRTF is an assembly language subroutine that creates or starts
a new file in the RANDOM IO subroutine package.

Subroutine TOT

TOT is a Fortran subroutine that sets up the accumulation array
in the WABCOM subroutine.

IMAGE TWERP

TWERP is a Fortran IMAGE subroutine that displays the fuselage
geometry generated by the subroutine SKETCH.

Subroutine WABCOM

WABCOM is a Fortran subroutine that calculates the mass properties
of a flight vehicle with several component parts. There are two
options in this subroutine, one being the geometry option which
allows the user to input corner-point geometry and have the pro-
gram output a black box component which is then summed into the
total calculation of other black boxes. The other option is the
black box option which allows a user to change the values of the
mass properties of a component and reflect those changes to the
total mass properties of the flight vehicle.

Subroutine WABLST

WABLST is a Fortran subroutine that generates the menus for the
mass property data that is displayed on the CRT.

IMAGE WABMNU

WABMNU is a Fortran image subroutine that displays the numeric
mass property data onto the CRT.

Subroutine WABSET

WABSET is a-Fortran subroutine that sets up data into mass
property arrays that are used by the WABCOM subroutine.

Subroutine XFORM

. XFORM is a Fortran subroutine that makes coordinate transforma-
tions for the geometry option in WABCOM.
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Subroutine XPOSE

rd

XPOSE is a Fortran subroutine that takes the transpose of a
three by three (3X3) matrix.

- Subroutine $NALTS
$NALTS is an Adage system subroutine that halts the display of
the present image. .

Subroutine $PPLCOPY

$PPCOPY -is an Adage system subroutine that makes a hard copy
-of the present image displayed on the CRT.

Subroutine $PTCHY9

This is'an Adage system subroutine that specifies the CRT to be
an input/output device. This subroutine needs to be called only
once at the start of a program.

Subroutine $STOPS

_$STOPS is an Adage system subroutine that stops the execution
. " of the program loaded and returns the control of the monitor
system of the Adace.



ANG6

NV L WN ~-

11
12
13
14

VER 0 REV 16 JUN ?6 PAGE 1

SUBROUTINE ARNé
AL, 0
CONSTRUCTIOH OF ALPHA-/NUMERIC INPUT DATRA

oO0OC

COMMON/PRRA/ LFLGC10Y,.MFLAGC4), SUM,LETTER,NO,NFLG, INO,NFLAG(12)
* ,JIJ KKK, LLL, MMM, NNN, MAMEC2,60), NMEC2)Y, I INUM, RRNUM
-DIMENSION TSUMC20)>,SNC20)5,ESUMC20>,MASK(S)>
DATA TSUM/20%0./,SUM/0,/,LFLG(6)70/,LFLG(3)7L/
DATA SN/20%0.-/,ESUM/20%0,~
DATA MASK,/0B, 77000000008, 7777000000B,77777700008,777777727008~
IFCLFLG¢3).EQ.0> GO TO 89
100 CALL AMNRST
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ANG

YER O REY 16 JUN 76
c ALt
c ONE DATA ENTRY PER LIGHT PEN DEPRESS
c
89 IFCLFLG(6>.EQ.1> GO TO 89
c rL.2
c WHEN CLR IS PICKED BY LIGHT PEN <
c
IFCLFLG(S>.EQ.1)> GO TO 100
c A1.3
c CONSTRUCTION OF ALPHA WORD
c .
IF(MFLAGCLD> . EQ.1> GO TO €0
c Al.4
c WHEN ENT IS PICKED BY LIGHT PEN
c

IFCLFLG(8Y .EQ.1> GO TO 999

c Al.S
c DETERMINE IF NUMERICAL INPUT IS REAL OR INTEGER

IFCLFLGC(?73) 22.,56.20

20 IFCLFLGC(S>.EQ.1> GO TO 35
K=K+1
IFCLFLGCL) . NE. 1) GO TO 28

22 JCNT=ICHT+!
II=1-1ICNT
L=K+II
IFCICNT.EQ. 1> GO TO 24
GO TO 20

24 LFLGC(?>=0
GO TO 999

25 Il=K-1

30 TSUMK)I=SUM
SN(K)I=10,**I1
LFLGC(7)>=0
60 70 999

35 M=M+1
ESUM(MO>=SUM
LFLG(7)=0
&0 TO 993

999 EXP=INUM=0 ‘
RNUM=0 ,
IFCLFLGCS) \NE. 1> GO TO 42
DO 42 I=1.M \
J=M-1
EXP=EXP+ESUMCIO %10 %% (J)

42 COMTINUE .
IFCLFLGC4)>  ER . 1) EXP=~EXP

43 D0 S0 I=1.K
J=L+1-1
IFCI.GT.L> J=1
IFCLFLGC(L1> . EQ.1> GO TO 45
J=K+1-1
INUM=TNUM+TSUMCII*SN(JT)
GO TO SO

26
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ANG6 YER 0 REV 16 JUN 76 PRGE 2

6?7 4S5 RNUN=RMUM+TSUMCIZ>*SN(JII*10 , %x*+EXP
70 S9 CONTINUE

71 c Ri1.€
2 c TEST FOR NEGARTIVE INPUT MNUMBER

73 ¢ .
74 IF(LFLGC1Y .E@. 1) GO TO 53 g
75 IFCLFLGC2Y . EQ. 1> INUM==TINUM
76 1INUM=INUM
77 60 TO SS
100 S$3 IFC(LFLGC2).EQ@.1> RNUM==RNUM
101 RRNUM=RNUM
102 55 IF(LFLGC(E)Y . EQ.0> RETURN
103 LFLG(3)>=1
104 S6 RETURN
105 60 IFCLFLG(BY.NE.1> GO TO 61
106 LFLG(3Y=1
107 RETURN
110 61 IF(ICNT.GE.10)> RETURN
111 IFCCLFLGC?Y .EQ.0) ,XOR. (LFLG¢2).EQ.0Y) 6O TO 62
112 RETURN
113 62 ICNT=ICNT+1
114 KCNT=ICNT
115 J=1
116 IFCICNT .LE.S> GO TO €3
117 J=2
.120 KCNT=ICNT-S
121 63 NDX=6#C(KCNT-1)
122 NMECJI>=C<NMECT) . AND, MASK(KCNT) > . OR. ¢ . NOT.MASKCKCNT)Y . AND,
123 % CLETTER.R.NDX))
124 LFLG¢?)=0
125 LFL.GC2)>=0

126 _RETURMN



_ ANG

28

VER 0  REY

16 JUN 76
SUBROQUTINE ANRST
c RESET GRID INPUT YARIABLES
c
K=L=M=1I=ICNT=IINUM=0
RRNUM=0,
NME<1)=NME(2)=" !

&0

70

DO 60 I=1,10
LFLGCID>=0
CONTINUE

DO 70 I=1.,20
ESUMCI>=0,
TSUMCI>=0,
CONTINUE
RETURN

END
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AN?

VER 0 REY 16 JUN 76 PAGE 1

SUBROUTINE AN7

c N1.0
c CONSTRUCTION OF ALPHA/NUMERIC INPUT FOR WABCOM

c

100

COMMON/PARA, LFLGC10),MFLAGC4),SUM,LETTER, NO,NFLG, INO,NFLAGC12)
* ,JJJ, KKK, LLL, MMM, NNN, NAMEC2,60), NME(2), I TNUM, RRNUM
COMMON/LTR/ IFLAG(40)

DIMENSION TSUMC20,SNC(20),ESUMC20),MASK(S)

LOGICAL IFLAG

DATA TSUM/20%0,/,SUM/0,/,LFLG(6)/0/, LFLG(3)/1/

DATA SN</20%0,/,ESUNM/20%0,/, JCNT/0/

DATA MASK/0B,7700000000B,77770000008,7777770000B,77777777008/
JCNT=JCNT+1 '

IFCIJCNT.EQ.1> GO TO 100

IFCLFLG(3Y.EQ.0) GO TO €9

CALL ANRST

29
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ANT

€2
63
64
65

66 -

30

c
c
c

000

O

YER O REY

Nlll

16 JUN 76

ONE DATA ENTRY PER LIGHT PEN PICK

89 IFC(LFLG(6).EQ.1)> GO
N1.2

T0 89

WHEN CLR PICKED BY LIGHT PEN .

IFCLFLGC(9Y . EQ. 1) GO

N1.3
CONSTRUCTION OF ALFHA

ITCIFLAGC31)Y) GO TO

N1.4
WHEN ENT IS PICKED BY

IFCLFLGCE) .ER.1)> GO
N1.S

TO 100

WORD

60

LIGHT PEN

TO 999

PETERMINE IF NUMERICAL INPUT IS REAL OR INTEGER

IFCLFLGC?Y> 22,56,20

20 IFCLFLG(SY.EQ.1) GO
K=K+1
IFCLFLGCLIY . NE. 1) GO

22 ICHT=ICNT+1
1I1=1-ICNT
L=K+I1I
IFCICNT.EQ.1> GO TO
G0 TO 20

24 LFLG(?>=0
GO TO 999

25 1I=K-1

30 TSUMCKI=SUM
TSHCKY=10.%*I]
LFLG¢?>=0
G0 TQ 399

35 M=t1+1
ESUMCM)=SUN
LFLEC?)>=0
60 TO 999

999 EXP=INUM=0
RNUM=0 .
IFCLFLG(S> . NE. 1) GO
DO 42 I=1.M
J=M-1

TO 35

TO 25

24

TO 43

EXF=EXP+ESUMCI>#10,%%(J)

42 CONTINUE

IFCLFLGC(4> . EQ. 1> EXP=~-EXP

43 DO S0 I=1.K

‘ J=L+1-1
IFCI.GT.L> J=1
IFCLFLGC1Y VER. 1> GO
J=K+1~-1

TO 45

INUM=INUM+TSUMCI D) *3NCJT)

- 60 TO SO

PRGE 2



AN?7 YER 0 REVY 16 JUN 76 _ PAGE 2

67 45 RNUM=RNUM+TSUMCI>*SNCII#10 , %+EXP
70 50 CONTINUE
71 € N6
72 C  TEST FOR NEGATIVE INPUT NUMBER
73 C :
74 IFCLFLGC1)Y.EQ. 1> GO TO S3 .
7S IFCLFLGC2) .EQ. 15 INUM==INUM '
76 1 INUM=INUM
7?7 G0 TO SS
100 S3 IF(LFLG(2).EQ.1> RNUM==RNUM
101 RRNUM=RNUM
102 S5 IFCLFLG(EY,EQ.0) RETURN
103 LFLG(3>=1
104 56 RETURN
105 60 IFCLFLG(8Y.NE.1)> GO TO 61
106 LFLG(3>=1
107 RETURN
110 61 IFCICNT.GE.10> RETURN
111 IFCCLFLG(?Y.ER.0) . XOR.CLFLGC2).EQ.0>) GO TC 62
112 RETURN
113 62 ICNT=ICNT+1
114 KCNT=ICNT
115 =1 .
116 IFCICNT.LE.S> GO TC 63
117 J=2
-.120 KCNT=ICNT-S
121 63 NDX=&#(KCNT-1)
122 NMECJ>=CHMECJT)> . AND . MASK (KCNTY) ., OR. ¢ .NOT . MASKCKCNT) , AND,
123 * (LETTER.R.NDX))>
124 LFLGC7>=0
125 LFLG(2>=0
126 _RETURN
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AN? VER 0 REV 16 JUN 76 . PARGE 3

1 SUBROUTINE RNRST

2 C Ni.?7

3 C RESET GRID INPUT VARIABLES
4 c

5 K=L=M=I1=ICNT=IINUM=0

6 RRNUM=0, :
r NMEC1)=NME(2)=" '

10 DO 60 I=1,10

11 LFLGCI)>=0

12 60 CONTINUE

13 DO 70 I=1,20

14 ESUMCI>=0.

15 TSUMCIY>=0.

16 70 CONTIMUE

17 RETURN

20 END
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AN?

006

YER O REY 16 JUN 76 . PAGE ¢4

IMAGE GRIDUW
Fl 'o
DISPLAY ALPHA/NUMERIC INPUT GRID

COMMON/PARAZ LFLGC10),MFLAGC(4),SUM.LETTER, NO,NFLG, INO,NFLAGC12)
* ,JJJI KKK, LLL, MMM, NNN, NAME(2,60),NMEC2), 1 INUM, RRNUM
COMMON/GRD~/ BEOX<(S0).TEST(200),TEST3(S0>.,0PDPLC100).,EB0%X¢20)
INTEGER ALPHAC27).,4FPW04

DATA ALPHAZ/1HA, 1HG, 1HM, LHS, 1HB, 1HH, 1HN, 1HT, 1HC, 1H1, 1HO, 1HU,
# 1HD, 1HJ, 1HP, 1HV, 1HE, 1HK, 1HQ, 1HW, 1HY, {HF, 1 HL, 1 HR, 1HX, {H2, 1H ~
DATA LFLGC10)>70~

LDXCL1.F3

LDY<=-1.F>

LSCLC, 4F )

TABLE2D{(BBOX>

CHRRCTEST3)

IFCLFLGC(E> . EQR.0> GO TO 200

IFCCSLPNSW . AND . 200B) . NE. 0> GO TO 200

LFLG¢6>=0

200 CLEARPENC(1D

$PWD4=0
PENOHNC1>
MENUC"3BBX80618Y9070R9.3R3a%X90668Y807065.9A9
8X80733Y8(70Ma,8AaX507737Y3070S3.53A
8X80615Y8074E8.5AaX20669Y5074H3 . 9A8
8480735Ya074N9 . 5R9KB0778Ya074Ta.6A3
8490619Y8130Ca.aRaIXaIVEEaY310019. 9/
8X3073aY910005.5RX30770Y9100U%.3A3
gX80619Y8106D0 , 3RIXINVEEIYILI06T9.53R9
ser?GaYaIOGPa.aﬂaanF’?a‘(aIUeVa.aﬂa~
8X90619Y3112E5.0A3K30€£8Y3112K9. 948
8X90735Y811205 ., 9R9X807753Y5112W3 ., 9A3
8481048Y09112Y3.,8R9%X90613Y3120F4&, 3RS
8X80668Y3120L9 ., 9RA8X80733Y5120RS ., 555
8X80775Y8120K9.9A9X91045Y9812023.3A8
8X8111s8Y¥Ya1207a.9A8
8X91045Y307019,9R0%91118Y507023,3A8
8X81159Y807022,3R3X31045%a0744a,86h88
8X81113Y807456 . 9A9Xa21158Ya07469.9A3
8X81043Y910075.9A9X91115Y310085.3489
8X91159Y9100%9.9A9X91045Y31060%. 9A
3X91118Ya106%3,5R959X91159Ya106CLRS,5A
8E9KX81119Y3112-9.9A953X01169Y8112EXS.3A8
9S9X9115aYa120ENTS.22") '
PENOFF<1)

CIFCPENHITC1)) LFLGC10Y>=1

GO T0 (16.,16,16,16.,16.16,16,16,16,16,16,16,16:16,16.,16,
* 16,16,16,16.,16,16.16,16,16,16.,16,

* 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15)

RETURN -
1 IFCLFLG(EY . EQR. 1> RETURM

SUM=1,

LETTER=1H1

LFLG(E>=1

LR R A B EE A A A A A E E EEE R
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67
70
71
72
73
74
[4-]
76
??
100
101
102
103
104
105
106
1¢7?
1i0
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
i33
134
135
136
137
140
141
142
143
144
145

©.146

147
150
151
152
183
154

34

0 REV

LFLGC(?>=1
$PWD4=0
RETURN

i6 JUN 76

IFCLFLGC6Y .EQ. 1) RETURM

suM=2,
LETTER=1H2
LFLG(E>=1
LFLGC(?)>=1
$PWD4=0
RETURN

IFCLFLGC(6> .EQ. 1> RETURN

sSuM=3,
LETTER=1H3
LFLG(EY=1
LFLGC(7>=1
$PWD4=0
RETURN

IFCLFLGCEY .ER. 1Y RETURM

SuM=4,
LETTER=1H4
LFLGC(E)=1

-LFLG(?>=1

$PWD4=0
RETURN

IFCLFLGC(EY .EQ. 1) RETURN

SUN=5,
LEIYER=1HS
LFLG(6)>=1

LFLG(7>=1

$PWD4=0
RETURN

IFC(LFLG(6E> .EQ. 1> RETURN

SUM=6,
LETTER=1HE
LFLG(6)=1
LFLG(7)>=1
$FUD4=0
RETURN

IFC(LFLGCED .EQ. 1> RETURN

SuUM=7,
LETTER=1H?
LFLG(E>=1
LFLG(7)>=1
$+FUD4=0
RETURN

IFC(LFLG(6) .EQ. 1> RETURN

SUM=3g,
LETTER=1HS
LFLG(6)=1
LFLG(?Y=1
$PWD4=0
RETURN

IFCLFLG(6Y .EQ. 1> RETURN

SUM=9,
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155
156
157
160
1614
162
163
164
165
166
167
170
171
172
173
174
175
176
177
200
201
202
203
204
205
206
207
210
211
212
213
214
215
216
217
220
221
222
223
224
225
226
. 227
‘230
221
232
233
234
" 235
236
237
240
241
242

VER

10

11

12

13

18

14

15

16

0 REY 16 JUN 76

LETTER=1HS
LFLGCEY=1

LFLG(?)=1

$+PWD4=0

RETURN

IFCLFLG(6Y . EQ. 1> RETURN
SuM=0,

LETTER=1H0

LFLG(6)Y=1

LFLGC?)=1

$PWD4=0

RETURN

IFCLFLG¢6Y . ER. 1> RETURN
LFLGC1) =1

LFLG(E) =1

LFLG(?)=~1

LETTER=1Hx*

$PUD4=0

RETURN

IFCLFLG(6Y .EQ, 1> RETURN
LFLGC(6)=1

LFLG(9)>=1

$PWD4=0

RETURN

IFCLFLGCEY  EQ. 1Y RETURN
IFCLFLG(S) . NE. 1> GO TO 18
LFLEC6Y=1

LFLG(4)=1

LFLGC(?)>=0

tPWD4=0

RETURN

LFLGC2)=1

LFLGC?)>=0

LFLGCBY=1

LETTER=1H-

$PWD4=0

RETURN

IFCLFLGCEY ,EQ. 1) RETURN
LFLG¢B)=1

LFLG(S>=1

LFLGC?)>=0

$PUD4=0

RETURN

IFCLFLGCEY JER. 1Y RETURN
LFLG(6)>=1

LFLG¢(8Y=1

$PWD4=0

RETURN

IFCLFLGCEY .ER, 1Y RETURN
LFLG(E) =1

LFLG(?>=1
LETTER=ALFHAC$PWD4)
$PWD4=0

RETURN

PAGE 4
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243 END
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BLONAM VER 1 REV B 16 JUN 78 PAGE ‘1

1 SUBROUTINE BLDNAMCNAM)
2 ¢t Ji.0

3 C FORMATS FILE INPUT NAME FOR FILE ACCESSING SUBROUTINES
4 cC

s IMPLICIT INTEGER (A-2)

6 DIMENSION NAM(3) :
7 DATA MASK/77B/

10 ¢ IFCNAMC2) (EQ.1H D> NAMC2)=NAMC1)

11 ¢ IFCNAMC1) (EQ.NAMC2)) RETURN

12 NAMC3) =NAM(2) ,

13 NAMC2)>=NAMC 1)

14 DO 10 1=9.0,-1

15 WD=1/5+2

16 KNT=(6%1>/ /30

17 ISHF T=24~KNT

20 THM=MASK.L.ISHFT

21 POSC=NAMCUD) . AND . TH

22 CHAR=CPOSC,L.KNT)> . OR. LHL

23 IFCCCHAR.NE. 1HLY . AND. (CHAR.NE.1H >> GOTO 20
24 NAMCD > =NAMCWD) , AND . (~TM>

25 10 CONTINUE

26 20 CONTINUE

27 MAMC1>=CaNAM+1)  AND . 777778

30 NAMC1)=NAMC1) ,OR. 77775000008

31 RETURN

32 END



"BLOMME VEK 0 REY 16 JUN 76 PAGE 1

1 SUBROUTINE BLDNME(NAME)D
2 cC Bt1.0

3 C FORMATS FILE INPUT NAME FOR FILE ACCESSING SUBROUTINES
4 c

s DIMENSION LC10),NAMEC3)
(3 NINE=9 .
? READCNINE. 160> L

10 ° 100 FORMATCI0R1)

11 DO 3 M=1.,3

12 3 NAMEC(M) =0

13 J=2

14 NL=0

15 NBLNK=0

16 DO S0 1=1,10

17 IFCLCIY . EG.40B> B0 TO 15
20 IFCHBLNK.NE.0) GO TO 20
21 5 IDUM=LCI)

22 CaLL IT

23 G0 TO 50

24 15 NBLNK=NBLMNK+!

25 GO TO S50

26 20 IDUM=408B

27 DO 21 L=1,NBLNK

30 21 caLl IT

31 MELNK=0

32 GO TO0 5

33 50 CONTINUE

34 IFC(NBLNK.EQ.0) GO TO 60
35 I1DUNM=0 '

36 DO 70 L=1,MBLNK

37 70 CALL IT

40 _NBLNK=0

41 60 IF(NAMEC3)Y . NE.O) GO TO 80
42 NAHE (1 >=NAMEC2)

43 RETURN

44 80 LOC=aNAME(2)

45 NAME(1)Y=¢.H.?7777SB> .0. LOC
4G RETURNM

47 €

50 SUBROUTINE IT

S1° NAMECJI>=,K . NaMECJT)

52 NAMECJI>=NAMECJT)Y .0, IDUNM
53 NL=NL+1

54 IFC(HNL.GE.5) J=3

55 RETURN

56 END

38
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»”

1 SUBROUTINE CGMOVE -— e e g
H cC c1.0

3 C BLACK BOX TRACKER CG TRANSLATOR

4 c .

s COMMON/MOVIT/NAMEC2) . XCG, YCG ., 2CG, NREAD

6 COMMON/RSTORE/CAME, ALEN, RADZC30, RADY (30, RADK (30, CAMXC30),
7 ® CAMZ(305.FACTOR. IBLOCK, FILLER(S6)

10 LOGICAL FLAG.ADTFI,ADTF2, TOP, NREAD

11 LOGICAL FPEN,FPENP,NDSTP

12 FRACTION RADX,RADZ,SX,SY,RADTX,RADTY,POSTX,POSTY,POSTZ

13 FRACTION RX.RY,RADY.BIAS,FDUM(30)

14 DIMENSION NAMDUM(3)>, IDUM(30),NOTESCS0),NOTESL (50, NOTES2¢50)
15 DIMENSION TVIEW(100>,SVIEWC100),DUMPIT(210)>

16 EQUIVALENCECDUMPIT, CAMB)

17 EQUIVALENCE(NPTS,RADZ(1Y), (NPTSC,CAMZ(1)), (NPTSY,RADY (1))

a0 <

21 ¢

22 $NDSTP=, TRUE,

23 c Ct.1
24 C DINGER DATA

25 c
26 .. DATA2DLDINGER Y
27 2SETCL.F)
30 MOVEC] .F,1.F)

. 31 DRAWC(L .F,=1,F)

. 32 DRAWC=1.F,=1.F)
23 : DRAWC-1.F,1.F>
34 DRAWCL,F,1.F)
35 ENDLIST
o TNDDATA
37 . ¢C
40 c i
41 R R N R N R NN RN RN RN
42 c ,
43 1 IFCNDSTPY GO TO 1
44 IF(NREAD> GO TO 2000
45 cC Ct.2
46 C INITIALIZE CG POSITION
47 c
S0 72 POSTX=-RTOF(XCG/FACTOR+,8)
51 FOSTY=RTOFCYCG/FACTOR)
52 POSTZ=RTOF(ZCG/FACTOR) "
53 cC 1.3
=4 C  INITIALIZE LABELS
55 c

© 56 LABEL (HOTES)
57 WRITECIE, 40 NAME
60 40 FORMAT("9E3X80305Y30 1 4COMPONENTSEXSU74XCEOXS11SYCEHXS1252C6X80308Y
61 *#9020", 245, "8, ") -
62 ENDLIST
63 LABEL (NOTES1>
64 WRITEC16,41>%C6, 2C6
65 41 FORMATC("9B9X80658Y9020",F7.1,"8X8125",F7.1,"8.")
66 - - ENDLIST

- 39
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67
70
-1
2
73
74
5

?6°

77
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
e

. 120
121
122

123
124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153

154-
40

LABELCNOTES2)
WRITEC16.,42)YCG
42 __ FORMAT("8BoX81058Y8020",F7,1,"8.")
ENCLIST
86 DISPLAY TWERP
1000 IF(DEPRESSK1>) GO TO 6000 -
C Ci.4
C - WHERE IS DINGER?
c
RX=$RADTX
RY=$RADTY
TOP=,FALSE,
IFC(RADTY.GT.0.F> TOP=.TRUE.
XPOS=FTOR(RX)+.8
BIAS=,6F
IFCTOP)Y BIAS=-,4F
YPOS=FTORC(RY+EIRS)
c c1.5
c DINGER POSITION IN ENGINEERING UNITS
C
ENGX=-XPOS*FACTOR
ENGZ=YPOS*FACTOR
DIMENSION POSHNC(103
c ci1.6
c DINGER POSITION ON SCREEN
c
LABEL (POSHND
IF{TOP> GO 7O 36
WRITEC16,89) ENGX,ENGZ
89 FORMAT("9SaBaXa0679Ya150X=",F6.0,* Y¥Y=“,F6.0)>
GO 7O 37
36 WRITEC16,91) ENGX,ENGZ
91 "~ FORMAT("859BaXa067aYa150X=",F6.0," 2=",F6.0)
37 CONTINUE
ENDLIST
IFC.N.FLAGY> GO TO 1000
NDSTP=, TRUE,
200 IFCNDSTP)> GO TO 200
c ct1.7
c MOVE CG TO NEW POSITION
c

IFCTOPY GO TO 210
POSTY=8Y+.,6F
YCG=FTOR(POSTY>*FACTOR
LABELCNOTES2)
WRITEC16,42)YCE
ENDLIST
FLAG=,FALSE.
GO TO 8¢
210 POSTH=8K
POSTZ=SY-.4F
C KCG=~(FTORCPOSTK)+.8)%FACTOR
2CG=FTORCFOSTZY*FACTOR
- LABEL(NOTESL)

PAGE 1



CGMUVE

155
156
157
160
161
162

163

6000

VER 0 REV 16 JUN 76

WRITEC16,41)>XCG,2C6
ENDLIST
FLAG=.FRALSZ.

GO TO 8¢

CONTINUE
RETURN

PAGE 1
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CGMOVYE

1 2000
2 c

3 ¢

4 c

S

6

? 2001
10

11

12 2015
13 2002
14

15

16

17

20

21

22

23 2003
24

25 2010
26

27

30

31

32

33

34 C

42

YER © REY 16 JUN 76

CALL $PTCH9

ci1.8
GET FUSELAGE SHAPE FROM DISK

NINE=9
WRITECNINE,2001> .
FORMATC(' ENTER PACK/YOL NO OF INPUT..'»
READCNINE,O0) LPVY

LLPY=10CTC(LPY)

WRITECNINE, 2002

FORMAT(' ENTER MNAME OF INPUT FILE..')
CALL BLDNHME C(HAMDUM)D

$NEWID=S0000000008

$DFILETYPE=178

IFILAD=1

CALL RDSKOKC(LLPY,NAMDUM, 208, IFILAD, IFLG)
IFCIFLG.NE.OY GO TO 2010
WRITEC10,2003)NAMDUMC2) , NAMDUMC3), LLPY
FORMATC' CAN NOT LOCATE ',2ARS.' ON PACK-/VOL ‘,04)
GO TO 2010

CALL RMNDRDC(DUMPIT.0,208,1FILAD,IOFF)
CALL DSKER

NEWID=70000000008

DFILETYPE=?B

CALL SKETCH

NREAD=.FALSE,

G0 TO 72

PRGE 2
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CGMOVYE YER O REY 16 JUN 76 ) PAGE 3

1 c
2 Cror sttt ettt sttt atsestetsatossssstsrsssessss
3 c

4 SUBRIOUT INE SKETCH

S c c1.9

6 c CREATE FUSELAGE OUTLINE R
7 c

10 - ISS=NPTS+!

11 DO 2 18=2,1ISS

12 FDUNCIS)>=-RADZ(IS)

13 2 IF(CAMB)> FDUMCIS)=FDUMCIS>+CAM2CIS>+CAMZ(1S)>
i4 LIST2DCSVIEW)

15 ZSET(0.F>

16 DO 3 18=2,1S8

17 IFCIS.GT.2> GO TO 3

20 MOYE(RADKCIS)Y ., RADZC(IS))D

21 3 DRAWCRADXC(IS),RADZCIS) >

22 DO 4 IsS=2,1I85

23 IFCIS.,GT.2) GO TO 4

24 MOVECRADKCIS), FDUMCIS))

25 4 DRAWCRADR (IS, FDUMCIS)Y)

26 EMDLIST

27 LIST2DC(TVYIEW)

30 ZSETCO0 . F)

31 DO S 1s=2,1SS

32 IFCIS.6T.2> GO TN S

32 MOYECRADX(IS), RADY(IS))

34 S DRAWCRADK (IS, RADYLCIS))

3S DO 6 Is=2,1SS

36 IFCIS.GT.2> GO TO 6

37 MOYEC(RADXCIS), ~RADYC(IS))

49 3 DREWIRADX(IS), ~RADYCIS))

41 TENDLIST

42 RETURN



CGMOVYE YER © REY 16 JUN 76 PRGE 4

! c

2 AR N R R R R R R R R E R R
3 c

4 IMAGE TUWERP

S c ca2.0 .

6 c DISPLAY FUSELAGE .

? c

10 ° READ (3>

11 c ca.1
12 c CHECK ODT PEN FOR TIP SWITCH

13 ¢
14 FPEN=,FALSE,

15 IFC.N.$ADTF1 .A. $ADTF2> FPEN=.TRUE,
16 IFCFPEN.A. .N.FPENP)Y FLAG=, TRUE,

17 IFC.N. FPEN> GO TO S

260 C cz.2

21 C SAVE DDT PEN POSITION

22 ¢

23 SX=$RADTX

24 SY=¢RADTY

25 5 FPENP=FPEN

26 ¢ c2.3

2?7 C  GRID DATA

36 ¢

21 DATA2D (GRD)

32 2SETC1.F)

33 LINEC-.8F,0.F, . .82F,0.F)

34 LINEC-.8F,G.F,=.8F, . 41F)

35 LINEC-.8F,0.F, .82F,0.F)

36 LINEC=.8F,0.F,=.&8F,.41F) } o
37 ENDLIST S ' e
40 _ ENDDATA

41 LDYC.4F)

42 € C2.4

43 C  SHOW SIDEVIEW &% GRID

44 ¢

45 TABLE2DC(SVIEW)

46 TABLE2D(GRD)

47 POSCHAR(~-,82F, ,42F,0.F."9538~2">

S0 POSCHARC.&3F,-.01F,0.F, "aS9B=-X")

51 POSCHARC-,2F, .45F,0,.F, "aBSIDEVIEW")

52 c c2.5

S3 € POSITION & DISPLAY SIDEVIEW CG
S4 ¢ ‘
55 DY<POSTZ)
-7 DXCPOSTH)
57 LSCLC, 1FD
60  TABLE2D(DINGER)
61 € C2.6
62 C  SHOW TOPVIEW & GRID
63 C _
64 LSCLCL .F)
65 LDY¢=,6F)
66" - LD%C0.F)

44



CGMOVE

67
70
71
72
73
74 c
7?75 ¢C
76. C
?7
100
101
102
103
104
105 ¢
106 ¢C
107 ¢
110
111
112
113
114
115 ¢
116 €
117 ¢
120
To121
122
T a23
124
125

- .
. - - .

VER 0 REV 16 JUN 76

TABLE2D(TVIEW)D
TABLE2D(GRD)>
POSCHARC=-.8F, .42F,0.F. "8S8BY")
POSCHARC,82F,~,005F,0.F, "SB89S-X")
POSCHAR(~,2F, .45F,0.F, "aBPLANVIEW")
2.7
POSITION & DISPLAY TOPVIEW CG

DX(POSTX)
DYC(POSTY>
LSCLC.1F3
TABLE2D(DINGER?
LSCLCL P
CENTER

c2.¢

WRITE NOTES ON SCREEN

CHARCPOSH)
CHARCNOTES1)
CHAR(NOTES2>
CHARCNOTES) |
IFC$ADTF1)> RETURN
c2.9
DISPLAY DINGER

LDXC¢RX)
LDYCRY)
LSCLC.01F)
TABLE2DC(DINGER)
RETURN

END -

PRGE 4
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CROSS VER 1 REV A 19 AUG 74 PRGE 1

| SUBROUTINE CROSSCA.B,C,CM)
2 c

3 c UNITIZED MATRIX CROSS PRODUCT C=AXEB
4 c

5 DIMENSION AC3),B¢(3),C(3) :
6 CC1Y=AC2Y%B(3)-AC3I#B(2) '
r2 CC2)=AC3I*BC1>~AC1I*B(3)

10 - CC3)=AC1I*BC2)=AC2I*BC1)

11 CHM=SARTC(CC1I*C(1D+CC2I#CC2)+CC3)*C(3))

12 RETURN

13 END



DECFMT

VER 1 REVY A 16 JUN 76 PAGE 1

SUBROUTINE DEC FMT (VALUE.NFIELD.FMT)

D1.0

S30
S40

570
S80

& %
600

UILD FORMAT FOR DECIMAL NUMBERS

INTEGER FMT,CVT(2).POINT
DATA (CVYTCI),I=1.,2) /1HF,1HE/
DATR POINT/1H.”/

v+ 4 + 4 4+ « 4« s+ 4+ « . DETERMINE THE EXPONENT (NPUWR
NPUR=0

ABVAL=ABSC(C 1.+10 ,%%(3=-NFIELD)>*VALUED

IF ¢ABYAL.LT.1.,> GO TO S50

DO 530 I=1,99

ABVAL=RBVAL/10,

IF ¢ABVAL.LT.1.> GO TO 5S40

CONTIMNUE

CONTINUE

NPWR=1

GO0 TO 600

COMTINUE

D0 570 I=1,99

ABVAL=RBVAL*10 ,

IF ¢(ABVYAL.GT..1> GO TO 580

CONTINUE

CONTINUE

NPUR=~1]

¢« ¢ + v+ 4 4 4« & « « + SELECT THE FORMAT
CONTINUE

NSP=1

IF (VALUE.LT.Q0)> NSP=2

IF (NPWR.GE.0> GO TO 620

IF (NPUWR.LT.=-4> GO TO 640

. NDEC=NFIELD-NSP

620

640

€390

1000

IFUT=1

&0 TO 690

CONTINUE

NDEC=NFIELD-NFPUWR-NSP

IF (NDEC.LE.OQ0> GO TO 640

IFMT=1 )

0 TO 8%0

CONTINUE

NDEC=NFIELD-NSP-S

IFMT=2

CONTINUE

IF (NDEC.LT.0> NDEC=O0

¢ ¢ 4+ v « 4« v v .44+« BUILD THE FORMAT
ENCODEC(S, 1000, FMT> CYTCIFMT), NFIELD,POINT,NDEC
FORMAT (Aal.,12,A8.11)

RETURN ~

END

47
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AN6 YER 0 REV 16 Juk 76 PAGE 4

1 IMAGE GRID
2 c G1.0
3 Cc DISPLAY ALPHAZNUMERIC INPUT GRID
4 c :
-] COMMON/PARA, LFLGC10), MFLAGC(4),SUM.LETTER,NO,NFLG, INO,NFLAG(12)
é w ,JJJ,KKK,LLL, MMM, NNN,NAMECZ, 600, KMEC2), I INUM, RRHUM
7 COMMON/GRD/ BEBOX(S0),TEST.TEST3
10 INTEGER ALPHAC27), $PUD4
11 DATA ALPHAZ1HA, {HG, {HM, LHS, 1HB, 1HH, 1HN, 1HT, 1HC, 141, 1HO., 1HU,
12 % 1HD,1HJ,1HP, 1HV, 1HE, 1HK, 1HQ, 1 HW., {HY, 1HF, 1HL, 1 HR, 1HX., {1HZ, 1H//
13 DATA LFLGC10)70~/
14  LDX<C1.F>
15 LDYC~1.F>
16 LSCL<C . 4F>
17 TARBLE2D(BBOX)
20 CHARCTEST?
21 IFCLFLGCEY . EQR.0> GO TO 200
22 IFCCSLPNSY, AND, 200B) . NE.0) GO TO 200
23 LFLGC6>=0
24 260 CLEARPENC(1)
25 $PWD4=0
26 PEMOMCL)
27 ‘MENUC"9BaXa0618Y8070R5,9A3X30668Y5070G8 . 8RS8
30 % gXx90733Y9070M3.5R8X50773Y507053,8A8
31 * gXo061aYa07468,.3R3%30663Y3074H3.8R3
32 * §X5073aY8074Me.a9Ra%8077aYa074Te, 9M8
32 * gX90619Y5100Ca.9RaXa05E3Y510018,3489
34 * 9X90733Y910008,.943X90773Y9100Ua.3R8
35 * 9X9061aY5106D9.9A3X306£aY9106J9,.3R9
36 * gXe073aYaiNsPg.9RONE077aYS106VE . 8AD
37 * §X90615Yall12Ee 9AaXINEElYE112Ka., B8RS
40 % gYa0?3aY911209.,8434390775Y91120a.8A9
41 * gX91043Y8112Y9.8R9X90613Y3120F92.8A8
42 * 8XA30663Y8120L8,.9R3X3INV7I3YTLI20RA,9R9
43 * 9X90773%8120%X9.,39R9X8104aY912029.9R3
44 * 9X9111s8Y8120-9,8A9
45 * 8X81048Ya07018.53R3%X91113%Ya07023.9R3
46 * 8X911SaY507039.9R9x31043%Y307449,3R3
47 * 9491118Y307459.9R3X91153aY907465,9R9
S0 * 9X81049Y010079.9R9KX91113Y310029.9R3
51 * 9X9115aYa9100%2,3R39531043Y510603.3AS
52 * gX91113Y9106+9,3R353K311S9Y3106CLRI.,. 6AB
93 * gE9X51113Y3112-9,3R339X31169Y8112E%8.8A8
54 * §839X81158Y9120ENTS. 32"
S5 PENOFF (1>
S6 IFCPENHITCLY > LFLGC10>=1
S7 GO TO (16.,156,16,16,16,16.,16,16,16,16.,16,16,16.,16,16,186,
60 * 16,16,16,16,16,16,16,16,15.,16,16,
61 * 1,2,3,4,5,6,7.,8,9,10,11,12,13,14,15>
62 RETURN
€3 1 IFCLFLGC(EY  EQR. 1> RETURN
64 SUM=1,
- 65 LETTER=1HM1
66 . LFLG(6)>=1

48



ANS

6?7
70
7t
2
73
74
75
76’
77
100
101
102

© 103

104
105
106
107
110
111
112
113
114
115
116
117

- 120

121
122
123
124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153
154

(4]

-t

W

VER 0 REVY

LFLG(?>=1
$PUWD4=0
RETURN

16 JUN 76

IFCLFLGC(SY .EQ. 1> RETURN

SuUM=2,
LETTER=1H2
LFLG(B) =1
LFLG(?)=1
$PWD4=0
RETURN

IFCLFLGC(63 . EQ. 1) RETURM

SUN=3,
LETTER=1H3
LFLG(B>=1
LFLGC?)>=1
$PUD4=0
RETURN

IFCLFLGC6E> . EQ. 1> RETURMNM

SuM=4,
LETTER=1H4
LFLG(EO=1
LFLGC(?73=1
$PUD4=0
RETURM

IFCLFLGC(EY .ER. 1> RETURM

sSUH=S5.
LETTER=1HS
LFLG(60> =1
LFLGC(?>=1
$PWD4=0
RETURN

IFCLFLGC6)Y . EQR. 1> RETURN

SUM=6,
LETTER=1HS6
LFLGC(6D =1
LFLG(?)>=1
$+PWD4=0
RETURN

IF(LFLG(SY . EQ. 1> RETURN

sun=7,
LETTER=1H?
LFLG(S):}?
LFLGC¢?> =1
$PWDA=0
RETURN

IFCLFLGC(E . EQ. 1) RETURN

SUM=8,
LETTER=1HSE
LFLG(6O>=1
LFLG(?y=1
$PUD4=0
RETURN

IFC(LFLGC(E) . ER. 1> RETURN

SUN=9,

PAGE 4
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1S5S
15¢
157
160
161
162
163
164 .
16S
166
167
170
171
172
173
174
1?5
176
177
200
201
202
203
204
205

© 206

‘207
210

- 211

212
213
214
215
216
217
220
221
222
223
224
225
226
227
220
231
232
233
234
235
236
237
240
241
242

AN6 '

50

VER

11

12

13

18

14

15

16

0 REV

16 JUN 7?76

LETTER=1H9

1.FLEcE>=1

LFLGC?>=1

+FPWUD4=0

RETURN

IFCLFLGC(63 . EQ. 1) RETURH
SUM=0,

LETTER=1HO

LFLG(E>=1

LFLG(?)>=1

$PWD4=0

RETURN

IFCLFLG(6) .ER. 1> RETURN
LFLG(1)>=1

LFLG(6>=1

LFLG(?3=~1

LETTER=1Hx

$PUD4=0

RETURN

IFCLFLGCED EQ. 1) RETURN
LFLG(6)=1

LFLG(S)>=1

$PWD4=0

RETURN

IFCLFLG(6> . ER. 1> RETURN

IFCLFLGC(S)> .NE.1> GO TO 18

LFLG(E>=1
LFLG(45=1
LFLG(?>=0
$PUD4=0
RETURN
LFLR(2)>=1

“LFLGC?5=0

LFLG(E)>=1

LETTER=1H~

$FWD4=0

RETURN

IFCLFLG(S? .EQ. 1> RETURN
LFLG(E)>=1

LFLG(5>=1

LFLG(?7>=0

$PUWUD4=0

RETURN

IFCLFLG(EY . EQ. 1> RETURN
LFLG(6>=1

LFLE(8>=1

$PUWL $=0

RETURN

IFCLFLGCSY ,EQ. 1> RETURN
LFLG(6>=1

LFLGC(?)>=1
LETTER=ALPHA($PWD4)
$PWD4=0

RETURN

PAGE 4
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243

VER b

END

REV

16 JUN 76

PAGE 4
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16CT vER O REY 16 JUN 7% : PAGE 1

1 FUNCTION IO0CTCNND

2 c ui.o

3 c COMPUTES OCTAL EQUIVALENCE FROM DECIMAL INPUT
4 c

5 ITMP=0 .
6 ITMP=( (NN 1000)>%512)+1ITMP ’
7 - NRMD=NMN--1000

10 NTMP=C(NRMD/100)%64)+ITMP

11 114P=NRMD-/~100

12 JTMP=CCITHPZ10)>*E)+NTHP

13 1ICCT=¢1ITMP//10)>+JTHP

14 RETURN

15 END

52



OPTIONS

36

S7
50
61
62

63

c
c
c

VER 1 REY B 16 JUN 76

IMAGE OPTIONS

01.0
DISPLAY FROGRAM OPTIONMS

100

£ % % X X X % % ¥ k

200

COMMON/PARRA/ LFLG(IO),MFLRG<4)aSUM;LETTER.ﬂO;NFLG;INO:NFLQG(IZ);
w JJIJ, KKK, LLL, MMM, NNM, NAMEC2, 605, NMEC2), 1 INUM, RRNUM

COMMON-OPT~ NHIT.,OPDPL

INTEGER ¢PWD4

DATA NHIT-0~

DATAZ2D (BOX>

2SETC0.F>

MOVEC.4F, . 4F)>

ORAWC , 4F . ~1 ., F)>

DRAWC- ., 4F, -1 .F>

DRAWC~.4F, .4F)

DRAWC . 4F, ,4F>

ENDLIST

ENDDATA

LDXCL . F)

LDY<1.F)

TABLE2D (BOR>
CHARC("9EBX80713Y50640PTIONS" )
CHARCOPDPL)

IFCHHIT.E®@.0> GO TO 100
IFC($LPNSW, AND . 200BY .NE. 0> GO TO 100
NHIT=0

CLEARRPENCL)

$PWD4=0C

PEMCNC1)

MEMUC"9EBaS9X30€1aYan72PACK/YOLS . 9AS
9Xu0618Ya0?6SELECT FILES.sAs
819061978 102LIST YOLS.3AS
8X50613Ya105BLACK BOXa.9A9
8X80615Ya1 12Z5EOMETRY S, 9489
5400615¥9116DISPLAYS. 9AI
8X90615Y9122RAPPEND DISPLAY3.9A8
8X9051aY9126DELETE COMPONENTS . 948
9X90€19Y8122STORES . 9As
8X490613Y01 26 INFUT NEW FILE3.5A8
8X90619Ys142BLACK BUX TRACKEER3.&5AR8
9X30E13Y914EPRINTS . a2")

PENROFF (1)

IFCCLF-GL10>.EQ.1).0R. (MFLAGC(1) . ER.1).0R.(MFLAG(2).EQ.1))G0TO 200

IFC(+FWO4.EQ.Q0> GO TO 200
iFCNHIT.E@. 1> GO TO 200
NFILAG(3FUDg =1
MFLAG(Z3)=1 '

$PUWD4=0

CALLSIMG GRID

RETURN

END

53



LOCFLE

[ I o I w B

54

VER REY A 16 JUN 76 PAGE 1

INCLUDE=FORMT

Fllo
FILE LOCATOR BY FILE SEQ. NUMBER IN PARCK-/VOL

SUBROUTINE LOCFLE <IPY,NAMER.,IFILNO)

'COMMON/PARA/ LFLGC10),MFLAG(4),SUM,LETTER,NO,NFLG, INO,NFLAGC12)
w ,JJJ,KKK, LLL, MMM, NNN, NAMEC2, 605, NMEC2) , ITNUM, RRNUM
COMMON/STR7 NTOT,YALUE1C60),VALUE2(60), VALUE3(60), YALUE4(60),
* VYALUESCED)Y, YALUES (60, VALUE? (60>, YALUEB (60, VALUESCE0),
* VALUE10(60)>,VALUEL1(60),VALUEL12(60), VALUE13C60)

REAL VYALUE!,VALUEZ2,VYALUESZ,YALUE4,YALUES,
* YALUE®,VYALUE?,VALUES, YALUEY, YALUE1LD,
* VALUE11,VYALUEL12,YALUELS

INTEGER HMAME, NAMERC(3)

CALL BLDMAMC(NAMER)D

CALL DSVOLCIPY., IVFLAG., NFREES)D

CALL DSKER

WRITEC10,100> IYFLAG,NFREES

100 FORMATC(1X.,5013>

CALL DSFILCIPY,MAMER, IFFLAG,NMFIL.,IFILAD.,IFILNOD

CALL DSKER

WRITEC10,100)IFFLAG,NMFIL, IFILAD, IFILNO

RETURMN

END



INPUT VEN REV A 16 JUN 76 PARGE 1

f F iNCLUDE=FQORMT
2 SUBROUTINE INPUTCIPY)

3 c 11.0

4 C  INPUT NEW DATA FILE

S c ) .

3 COMMON/STR- NTOT.VALUE1(60), YALUE2(60),VALUE3(60), VALUE4CS0),
7 . * YALUES(60),YALUESC60, VALUE? (60, YALUES(6E0)Y, YALUESC60),

10 % YALUE10C60),YALUEL1(60), YALUEL12¢60)>,VALUEL3160)

11 DIMENSION IBUFC1000),DUMNC2)

12 REAL VALUE1,YALUE2,VALUES, YALUE4, YALUES,

13 * VALUEG, YALUE?. YALUES, YALUES, YALUELD,

14 * VALUE11,YALUEL2, VALUEL3

15 INTEGER NAME(Z,60),NAMER(3)

16 DATA DUMN(1)>/5H 7/, DUMNC2) 7SH 7,DUMX~s0,7,DUMY/0.7,DUMZ2/0 ./ .
17 DATA NINE/9/

20 DATAR FMT2/151515151SB/,FMT3/777727777778/

21 DATA FMT4,7777700000B~

22 NTOT=0

23 CALL PTCHY

24 WRITECNINE, 3D

2s 3 FORMAT (/7! ENTER NAME OF NEW FILE...')

26 - READCHINE,S> HAMER

27 S FORMATC2AS)

30 CALL BLDNAMCHNAMER)

31 10 WRITECNINE, 1776)

32 1776 FORMATC/~7,' ENTER MAME OF COMFONENT...')

33 NTOT=NTOT+1

34 RENDCNINE, 100> MAMEC1,NTOT)Y,NAMEC2,NTOT)

35 130 FORMAT(ZAS)

36 IFCNAMECL,HTOT) .EQ.4HDONEDY GO TO 25

37 WRITECHINE, 1976)

40 1976 FORMATC(/,' ENTER 13 YALUES...'>

41 READCHINE,0) VALUEICNTOT), YALUEZCNTOT)Y, YALUE3CNTOT)

42 * ,VALUE4(NTOT >, YALUESCNTOTY . YALUEA(NTOT) , VALUE7CNTOT) :
43 * ,YALUESCNTOTY, VALUESCNTOT)Y, YALUELOCNTOT), VALUEL L (NTOT)

44 * ,¥YALUE12CHTOT)Y, VALUELIZC(NTOT)

45 G0 TO 10

46 25 NTOT=NTOT-1

47 ENCODECS, 1000, IBUF(1>> NTOT,FMT2

S0 -190 FORMATCIZ,A2D

St J=2

52 0O S000 I=1,NTOT

53 ENCODE(?S. 2000, IBUFCJIY> NAMECL, ID,NAMEC(2, 1), VALUEL(I), VALUE2CI),
54 # VALUE2CID, YALUE4CI), YALUESCI), VALUEECI ), FNT2

55 2000 FORMAT(ZAS,SF10.1,R5)

56 ENCODEC(?S5,3000, IEUFCJ+15>)>YALUE?7 (), YALUESCI), YALUESCID,

57 * YALUELO0CI>, YALUEL1CI), VALUEL2CID, YALUEL3(I), FMT2

60 3000 FORMAT(?F10,1,AS)

61 ENCODE (45,7000, IBUFCJ+30))> DUMNC1), DUMNC2), DUMX, DUMY, DUMZ,FHT2
62 7000 FORMAT(2AS,3F10.1,AS5)

63 J=J+39

64 S000 CONTINLUE

65 . ENCODE(S,4n20, IBUFCJIIIFMT4

66 4000 FORMATCAS)

55




INPUT

67
70
71
72
73
74
7S

76

e

56

LT

VER 1! REV A 16 JUN 76

6000

ENCODEC(S. 6000, IBUF(J+1))FMT3
FORMATC(RS)

LENGTH=J

CALL STRTFC(IPY.,NAMER)

CALL APNDFCIBUFC1),LENGTH)
CALL AFNDFCIBUF(J+1),1)

CALL CLOSF

RETURN

END

PAGE 1



LoAD

NGO L WON -

VER 1 REV R 18 NOV 74

SUBROUTINE LOADCA.T,ND
DIMENSION TC(1).,AC1)

060 § I=1,N

TCI>=AID

CONTINUE

RETURN

END

PARGE 1

57



MRIN

c
c
c

58

VER REV B 16 JUN 76 PAGE 1

PROGRAM MAIN

M1.0
MARIN CONTROL FOR IMP

COMMON-/PARAZ LFLGC10),MFLAG(4),SUM, LETTER, NO,NFLG, INO,NFLAG(L2)
# ,JJJ, KKK, LLL ., MMM, NNN, NARMEC2,60), NMEC(2), I ITNUM, RRNUM
COMMON-/GRD~- BBOX(S0)>,TEST,TEST3

COMMON/CNT~ IPASS.,NUP,MNAMERC(3), IPY.,ISTRT,IEND,IT,LINES
COMMON/NMES~” NMBEB(2)

COMMON/MOVITZ NAMDT(2),XCG,YCG,2CG., IDTFLG

CcOrMON/OPT~ NHIT,OPDPL

COMMON-/WE, HMBC2),WTCIS), TEMP(13), IWRITE, IJ, ITNMC(2)>, TIXX(1S),NUMO
* ,IPRINT,PUTC(3),DCGC60,33, IGNME(S,60)

COMMOMN/STR/ NTOT,VALUEL1C(60).,VALUEZ2(60),VALUE3(E0), VALUE4(E0),
* VALUES(60),YALUEGC(E0)>, VALUE? (60, YALUESB(A0 ), YALUESC6E0),
* VALUE10C(60)5,VALUEL1(60)>,VALUELI2¢(60,YALUEL3C(60)

REAL VYALUEL.,YALUEZ2,YALUEZ, YALUES4, VALUES, VALUEA, VALUE?, VALUES,
* VALUES.VALUEL0, VALUELL, VALUEL12, VALUEL3

DIMENSION TESTC200),V<60.,12)>,0PDPLC20),NMRDFPL(2)

EQUIVALENCE <(¥<(1,13,VALUEL1C1))

INTEGER NAME, MAMER, NME. IPARACS) . NMDSPL(2), IAPN(S)

LOGICAL IDTFLG .

DATR ITINUM/0/,RRMUM/0/, NME/ /2% ‘7o MFLAG/4%0/, IDTFLG/ . TRUE .~
DATS IFARAZIH ,4H WT ,4HX-CG,4HY-CG,4HZ-CG/, IDPY/110/,IPY/1108B/
DATA IAPMN/5H NAME,SH WT,SH X-CG,SH Y-CG,SH Z-CGr

DATA MNFLAG/12#0/,LFLGC10>/0/,LINES 20/, HMRDPL (L) /SHDATA 7
DATA NMRDPL(2)/SH //PUT/73%0 .7

DATA2D (BBOXD

ZSETC(O.F>

MOVECL.F,1.F)

DRAWCL.F.~-1.F)

DRAWC-1 .F,-1.F>

DRAWC~-1,.F,1.F>

DRAWCL.F,1.F>

MOYECL.F, ,7142F)

DRAWC-1.F, . 7142F>

MOYEC(-1,F, ,428SF)

DRAWCL L F, . 4285F)

MC/ECL . F, . 1428

DRAWC-1,F, . 1428F)>

MOYE(-1.F,-.1428F)

DRAWCL . F.,~-.1428F>

MOYECL . F.,-.4285F)

DRAWC-1.F,-.428SF>

MOYEC(-1.F,~-.7142F)

DRAWCL .F,-.7142F>

MOVEC.7142F, -1 . F)

.



MHAIN YER 1 REY B 16 JUN 76 : PRGE 2

N

1 SRIML G P142F, L P142F) . .
2 MOV €. 4285F, . 7142F)

3 CRNGC,4285F, =1.F)

4 HUVEC, 1428F, -1, F)

5 DRAWC ., 1428F, . 7142F) .
6 MOVEC~-,1428F, ,7142F) '
? . DRAWC~,1428F, ~1.F)

10 MOVE(-,4285F, -1,.F)

11 DRAWC~,4285F, ,7142F)

12 MOVE(~-.7142F, . 7142F)

13 DRAWC~,7142F, -1 .F)

14 ENDLIST

15 ENDDATA

16 C

1? © CLZARCOPDPL)

20 30 DISPLAY OPTIONS

21 DO 39 1=1,10000

22 3§ 1¥2=1 )
23 € M.t

24 C INITIALIZE PROGRAM VARIABLES

25 ¢

26 40 CALL RESET2

27 S0 CALL RESET!

30 100 LABEL CTEST)

31 2SETCO0.0F)

22 - IFCCMFLAGCL)Y LEQ.0).AND . (MFLAGC2) .EQ.0Y> GO TO 130
33 WRITEC16,120) NMDSPLC1Y, NMDSPLCZ), IFARACING)
34 120 FORMATC"aB9X50605Y9056" ., 205, 2X, A5

a5 120 FZJJJI.NE.OD> GO TO 170

36 IFCLFLGCLY . EQ. 1) GO TO 150

37 MRITEC16,140) IINUM

40 190 FORMATC"8B9X9070875064",110)

41 GO TO 190

42 150 WRITEC16.160) RRMNUM

43 160 FORMAT("gBaXa070ayYsn64",F10.5>

44 GO TO 190

4S5 170 WRITEC16,180)> HMECLY,.NMEC(C2)

46 180 FORMAT("SBaXs0705Y9064", 2AS)

47 190 ENDLIST

50 LABEL ¢OPDFL)

51 2ZSETC(0.0F)

s2 WRITEC16,810) IDPY,NMRDPLC1),NMRDPL(2)

53 10 FORMAT("aB35aXa077aYa072", 14, "9Xa077aYs076", 2A5)
54 ENDLIST

55 c M) .2
56 c NIRNMuL EXIT FROM PROGRAM

S7 c :
60 195 IFC.NOT,DEPRESS(16)) GO TO 200 ,
61 CALL $HHALT

59




MARIN

54
§5
S6
57
60
61
62
63
64
65
66

60

c

c
c

(el e

OO0

YER 1 REY B

16 JUN 76

CALL STOPS
CaLL EXIT

200 IFC(MFLAGC3).EQ.0> GO TO 19S5

CALL AN6

M1.3
PRCKs/VYOL OPTION

IF(NFLAGC(1>.,EQRQ.0> GO TO S00
MFLAGC(2) =1

NO=1

HMDSPL (L1 )=SHENTER
MMDSPL(2)=4H IPV
IF(LFLGC3> . NE. 1> GO TO 100
IDPY=TINUM

IPY=IOCTCIINUMD

GO TO 40

M1.4
FILE NAME OPTION

500

IF(NFLAGC2)Y EQR.0> GO TO 510
MFLAGC(1)=1

NO=1

NMDSPL (1)>=SHENTER
MHDSPL(2>=5SH FILE

J3z=

1FCLFLG(3)> .HE.1> GO TO 100
MAMERCI>=NMECL)
NAMERC2)=NME(2)
NMRDPLC1)>=NMEC1)
MMRDPL (2> =NME(2)

GO TO 40

M1.S
LIST VYOLUME OPTION

Sto

IF(HNFLAGC3)Y ,EQ. 0> GO TO 520
MO=1

MMDSPL (1 >=SHTBD
NMDSPL(2)=3HENTER
IFTLFLGC(3>.NE. 1> GO TO 100
G0 TO 40

M1.6
BLACK BOX OFTION

Sz2o

528

IF(HFLAGC43 ., EQ. 0> GO TO S30
NFLAGC(A)>=0

PARGE 3

IFCCHFLAGCLEY JER. 0D, AND . (HFLAGC2).EQ.03) GO TO 100

DO 525 I=1,2
NMECI)=NAMECI.NG)
CONTINUE

DO S2¢ J=1,13
WTCI>=VCND, I)

IFCCJ,LT.2>.0R.CJ.GT.4>> GO TO 526 .

I=J~1
PWICId=YC(ND,J>

i ]
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67 526 CONTINUE

70 527 IFCLFLG(6X.ER.1> GO TO 527
?1 CALL WABCOM

72 MAMEC1,NO>=NMBBC(1)

73 HAMEC2, NOY=NMBB(2)



MAIN

00

62

YER 3 REY B 16 JUN 76 PAGE 4

DO S28 J=1.13
VCNO., JX=WTCI)D
IFCCI.LT.2>.0R.CJ.GT.4>) GO TO S28
I1=J-1
DCGC(NO, I>=DCGCNO, I)+CVYC(NQ, J)=-PUT(I))
528 CONTINUE
NFLAGC(4>=0
NUP=1 -
NFLAGC(6)=1
G0 TGO 5S¢
Mi.7
GEOMETRY OFTION

530 IFC(NFLAGC(SY .EQ.0)> GO TO S40
NFLAGC4>=NFLAG(6>=0
CALL WaBCOM
NTOT=NTOT+1
NAMECL,NTOTY>=NMBEC1)
NAMEC2,NTOT)>=NMBE(2)
DO 535 J=1.,13
VCNTOT.I>=WTCI)

535. CONTINUE..

DO 536 1=1.,3
DCGCNTOT, 1>=0,

536 CONTINUE
MFILAGCS)=0
NFLAGCE) =1
NUP=1
G0 TO SO

ML.8
.DISPLAY CPTION

540 IF(NFLAG(S)> .ER.0> GO TO S50
IFCNUP.EQ@.1> GO TO S43
IFCIPASS . NE.0> GO TO 544
NAMERC1D>=NMRDPLC(1)D
NAMER(2)=NMRDPL(Z)

CALL LOCFLECIPY,MNAMER, IFILNOD
OPENC20, IFVY, IFILNOS
READC20.,541) NTOT

541 FORMATC(IS)
READC20,542)> (MAMECL, I, MAMEC2,I5,YALUELI (D>, VALUE2CI), YALUE3CID,

* VALUE4CT), VALUESCI) , VALUES (I, YALUE? (T, VALUESC(I Y, VALUESCL ),
* YALUELIO0CID, VALUELICID, YALUEL2CID), VALUELSCID, IGNMECL, 1),
* IGMMEC2,15,(DCGCI,J>,J=1,82,1I=1,NTOT)
542 FORMATC(2RS.,KF10.1,7,?2F10.,1,7,2R5,3F10.1)
CLOSEC20D
S43 CALL URBSET

S44 ITEMP=NTOT-/LINES

IRMDR=NTOT--sLINES
IFCIRMODR . NE.O> ITEMP=ITEMP+1
IFC.NOT.DEPRESS(32>)> GO TO 546
IT=IT+1



MAIN

34
35
36
37
40
41
42
43
44
4s
46
47
50
51
s2
53
54
S5
56
57
60
61
62

[

YER 1 REY B 16 JUN 76 PAGE

346

545
547

IPASS=0
JFCIT,.BE.ITEMPY IT=0

ISTRT=1+CIT*LINES)

JEND=LINES+CIT*LINES)

IFCTEND.GT.NTOTY IEND=NTOT .

CALL WABLST ' .
IFCCMFLAGCL)Y ,EQ. 1) ,0R. (MFLAGC2).EQ.1)) GO TO 547
DO 545 1=1.,12

IFCI.EQ.6> GO TO 545

IFCNFLAGC(IY NE. 1) GO TO 545

NFLAGC6)=0

G0 TO 50

CONTINUE

NMDSPLC1)>=NAMEC1,NO)

NMDSPL (2)=NAME( 2, NO)

IFCLFLGC3Y.EQR.0> 60 TO 100

G0 TO SO

M1.9
AFPEND DISPLAY OPTION

550

S52

58S

557
599

53¢

556

IFC(NFLAG(?> ,EQ@.0> GO TO 550
IFCIX . EQR. 6> GO TO 558
MFLAGC2)>=1
IFCIX.NE.1> GO TO S52
MFLAGC(1>)=JJJ=1
NMDSPL (1 >=SHENTER
NMDSPL (23 =IAPNCIXD
IFCLFLGC3> . NE. 1> GO TO 100
IFCIX.NE. 1> GO TO SS9
NTOT=NTOT+1
NAMECL,NTOTO)=NMECL)D
MAMEC2, NTOT)=NME(2)
60 TO SS57

J=1KX~1

Y(NTOT, J>=RRNUM
IFCJ.ER.1> GO TO 557
I=J-1

DCGC(NTOT. I>=0,
IX=Ix+1

GO TO S0

DO S5S8 J=5.,13
VCNTOT,J)=0.

COMTIMUE

DO 556 I=1.,2

IGNMECI, HTOT>=SH
CONTINUE

IPRSS=0

NUP=1

IX=1

NFLAGC(?)>=0

63
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1 NFLAG(E) =1
2 GO TO SO
3 C Mi.i0
4 C DELETE CUMPONENT OPTION
5 c :
6 560 IFCNFLAG(S).EQ.0> GO TO 570 o
7 IFCCMFLAGCL)Y LER.0) . AND. CMFLAGC2Y .EQ.03) GO TO 100
10 NTOT=NTOT-1
11 DO S66 1=NO,NTOT
12 DO S84 J=1,2
12 NAMECJ, ID)=NAMECJI, I+1)
14 IGNMECJI, ID=IGNMECJT, I+1)
15 564 CONTINUE
16 DO S65 K=1,13
17 VCILKY=VCI+1,K)
20 IF¢CK.LT.2>.0R.¢K.GT.47) GO TO 565
21 N=K-1
22 DCGCI1,M)=DCGCI+1,N)
23 565 COMT INUE
24 566 COMTIMUE
25 IPASS=0
26 NUP=1
27 NFLAG(E)>=0
30 NFLAGCEY=1
31 GO TO SO
32 S Mait
33 ¢ STORe OPTION
34 C
35 570 IFC(NFLAGC(S).EQ.0) GO TO S820
36 NARMERC1)>=NMROPL(1)
37 NAMER¢2)=NMRDPL(2)
40 .CALL STOREC(IPY.,MNAMER)
41 NFLAG(9)>=0
42 MFLAG(6)Y=1
43 GO TO S0
44 C Mi.12
45 C  INPUT NEW DATA FILE OPTION
46 C
47 580 IFCMFLAGC(1D),.E@.0) GO TO 530
50 CALL INPUTCIPY)
51 60 TO 30
2 C  M1.13
53 C - BLACK BOX TRACKER OPTION
S4 C
. 55 590 IFCMFLAGC11),EQ.0) GO TO S95
S6 IFCCMFLAGCLY LER.0).AND . CMFLAGC2Y .EQ.0))> GO TO 100
57 NAMDT C1)=NAME (1, NO) .
60 NANMDT C2)=MNAME (2, NO)
61 .~ XCG=Y(NU,2)
62 YCG=Y (N0, 3)
63 2CG=Y (N0, 4)
64 DG 593 J=2,4
65 I=J-1
66 T PWTCID=Y(NO. JD

64
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67 S93 CONTINUE

[4!] CALL CGMOVE
71 VNG, 2)=XCG
72 V(NO,3)>=YCG

73 V(ND,4)=2CG



MAIN VER1 REV B 16 JUN 76 ‘ PAGE 7

t D0 594 J=2,4
2 I1=J-1

3 DCGCNO, I1)=DCGCND, 1D+ CV(ND, I)-PWT(I))

4 594 CONTINUE

5 NFLAGC11)=0

3 NUP=1 .
7 NFLAGC6E)Y=1

10 G0 TO SO

11 C  M1.1i4

12 C  PRINT OPTION
13 ¢

14 595 IFC(NFLAGC(12).EG.0) GO TO 100
15 CALL $PPLCOPY

16 NFLRGC12)>=0

17 NFLAGC6)=1

20 60 TO SO

21 SUBROUTINE RESET1

22 c M2.0

23 c FIRST INITIALIZATION OF MAIN PROGRAM YARIABLES
24 C

25 MFLAGC1Y=MFLAGC2>=LFLGC10)=NO=NFLG=JJJI=0

26 LLL=KKK=MMM=HNN=TWRITE=IPRINT=0

2?7 INO=1

30 NUMO=9

31 DO 600 I=1.,3

32 630 PWUTCIN>=0.

33 RETURN

34 SUBROUTIMNE RESETZ

35 C  M3.0
3¢ C  SECOND INITIALIZATION OF MAIN PROGRAM VARIABLES

37 ¢
40 CMFLAGCZY=IINUM=IPRSS=IT=0
41 IX=1

42 RRNUM=0 ,

43 NMDSPL (1 >=NMDSPL(2)=5H

44 DO 1 I=1,12

45 NFLAGCIY=0

46 1 COHTIMUE

47 RETURH

50 END
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SUBRIUTIHE MXM3IX3I(A,B,C>

C=AB ALL 3X3 MATRICES

DIMENSION AC(S)>,B(9>,C(3>
CC1O=ACL1)*#BC1+AC4#B(II+ACT7O4B(3)
CC2)=AC2O)*BC(1X)+A(SI*B(2)+A(BI*B(3)
C(3I)=R(3I*BU1X+ACEI*B(2I+A(I3*B(3)
CC4I=AC1)I*B(4I+ACAI*B(SI+A(7I*B(E)
CCSX=AC2O+B(4)+AC(SI*B(S5)+A(BI*B(E)
CC6I=R(3I)*BC40+A(EI*B(S)+A(II*B(6)
CC7I)=AC1>#B(73+ARC(4)I)*B(BI+A(T7I*B(9)
C(8Y)=ACZI)*BL(7I)+A(SI*B(8I+A(BISB(9F)
CC(9I)=AC(3I*B(PI+ARCEIHB(BI+ACII*B(I)
RETURN

END

PAGE 1

67
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1 SUBROUTINE MXVCM.V,VY) '

2 c

3 c THIS ROUTINE MULTIPLIES A 3X3 MATRIX TIMES A 3% MATRIX AND RETURNS
4 c THE RESULTING 3X! MATRIX. » .
5 c .

6 c INPUTS! M = 3X3 INPUT MATRIX PRI

? c V = 3X1 INFUT MATRIX (VECTORY> . !

10° €

11 ¢ OQUTPUT: V¥V = 3X1 OUTPUT. MAY BE STORED IN 'SAME. LOCATION
12 ¢ AS INPUT VECTOR. ' ;

13 ¢ o

14 DIMENSION V(3), TMPC3),VYV(3) -

15 REAL M(9) . !

16 TMPCI) = MCID#YLL) + MCAI®V(2) + MC7O#Y(3) S :
17 TMPC2) = M(2Y#YC(1) + MCSI#V(2) + MCB8I%V(3) :

20 TMPC3) = MC3)#Y(1) + MCBI*RYC2) + MCII*V(3) '

21 DO S I=1.3

22 YWCIy = TMPCID

23 S CONTINUE

24 RETURN

25 END

68
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1 SUBROUTINE PATCA,W.R.B)

2 c

3 C TRANSFORMS INERTIAS BY PARALLEL AXIS THEOREM
4 c

] DIMENSION AC6)Y,R(3),B(6) .
6 BC1)=ACI)+WH(R(2)#%2+R(3I4#2) ‘
7. BC2Y=AC2) +WH(RCID %% 2+R(2I%%2)

10 BC3)=AC3)+Wn(RCII*2+R(2I%%2)

11 BC4>=AC4) +WHR(2I*RCLD

12 BCS)=ACS)+W#RC1I#RC3)

13 BCEI=ACE +WHR (3D #RC2)

14 RETURN

15 END
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F INCLUDE=FORMT

SUBROUTINE STORECIPV,NAMER)D
s$1.0
STORE DATA TO DISK

COMMON/PARRA/ LFLG(IU);MFLQG(4)4SUM;LETTER;“0:NFLG:INO:NFLRG(IZ)
* ,JJJIL KKK, LLL, MMM, HNN, NAMEC2, 605, NMEC2), I INUM, RRNUM

NGB B WN ™
o000

10 COMMOM/STRZ NTOT.VALUEL1CE0), VALUEZ2(60>, YARLUE3(60),YALUE4(60),
11 * YALUESCE0), YALUESB(S0) , VALUEZ(C60),VYALUEB(K0>,VALUES (KD,

12 * VALUE10(60),YARLUEL11¢(60>,VALUEL2¢E0)>.VALUEL3(ED)

13 COMMON/UWB, NMBC(2),WTC1IS), TEMPCL2), IURITE, IJ, ITHNMC2), TIXXC(155, NUMO
14 % ,IPRINY,PWUT(3).DCG(60,3>,IGHMEC(3,60

15 DIMENSION IBUF(3000)

16 REAL VALUE!.,VYALUE2,VALUES,YALUE4, YALUES, VALUEG, YALUE?., VALUES,
1?7 * VALUES,VALUEL10.,YALUELL, VALUEL2,VALUELS

20 INTEGER NAME, HAMER(3)

21 DATA FMT2/15151S151SB/,FNT3/,7277°777777B7,.FMT4,7277727000008B~
22 CaLL BLDNAMC(MNAMER)D

23 ENCODE(S, 10080, IBUFC1>> NTOT,FMT2

24 1000 FORMAT(IZ,AR2>

25 J=2

26 DO S000 I=1,NTOT

27 ENCODE(?5.2000, IBUFCIYY MAMECL, ID,NAMEC(2, 1>, VALUELICI>, VALUE2CI),
30 * VALUES3C(I) , YALUE4 (D), YALUESCIY, VALUEBCID . FMT2

31 2000 FORMAT(2RS,6F10.1,RS)

32 ENCODEC(?S., 3000, IBUFC(J+13))>YALUE? (1>, VYALUESBCI> ., VARLUES(I),

33 * YRLUEL0CIY), YALUELL1CI), VALUELI2CI ), YRLUELI3 (IS, FMT2

34 3000 FORMATC(7F10.1,A3)

35 ENCODE(45.7000, IEUFC(I+30 ) IGNMECL, 1>, IGNMEC(2,1),(DCGLI, KD,

36 * K=1,3>,FMT2

37 7000 FORMAT(Z2ARS,3F10.1,.AS)

40 - J=J+39

41 S000 CONTINUE

42 ENCODEK(S, 4000, IBUFCJIY)FMT4

43 4000 FORMATC(ASY

44 ENCODEC(S, 6000, IBUFCI+1))FNUT3

45 6000 FORMATC(ASS

46 LENGTH=J

47?7 CALL STRTFCIPY.,MAMER)

50 CALL AFHDFCIBUFCL1),LENGTHD

St CALL AFNDFCIBUF(JI+1),1>

52 CALL CLOSF

S3 RETURN

S4 END

70
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= NN EWON -

_VER 1 REV 4 20 JUN 74

SUBROUTINE TOTC(A,B.N)
DIMENSION AC1),BC1)
PO 1 I=1.N
ACII=ACIN+B(ID
BCI>=0.

CONTINUE

RETURN
END

PAGE 1
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1 F INCLUDE=DISK.TTY.PPL
2 SUPRGUTINE WABCOM

3 c uwt.o0

4 C MASS PROPERTIES CALCULATIONS

S c .

6 COMMON/PARA/ LFLGC13Y,MFLAG(4)>,SUM,LETTER, NO,NFLG, INO,NFLAGC12),
? . w JJJ,KKK,LLL,MMM, HNN, NAMEC2, 605, NMEC2)Y, ITNUM, RRNUM .
10 COMMON/WB, HMBC2),WTC1S), TEMPCLI8), IWRITE, IJ, ITHMC2), TIXXC1S)., NUMO
11 * , IPRINT,PUTC(3:,DC6CE0,3), IGNMECZ,60)

12 COMMON/GRD/ BBOXC(S0),TESTC200), TEST3¢50),0PDPLC100>,B0X(20)
13 COMMON/LTR, IFLAGC40)

14 COMMON/NMES, MMBE(2)

15 COMMON/STR/ NTOT.YRLUE1C60), VALUE2¢60), YALUE3(E0)Y, YALUE4CED),
16 % VALUESC60), YALUESCE0>, YALUE? (60, YALUEBCK0 ), VALUESCE0),

17 * VALUE10C60),YALUE11¢60), VALUEL2¢ED )Y, YALUELI3CAD)D

70 DIMEMSION L1C¢3),XINC4),YINCEY,2INC4>,L2¢3Y,D1¢3Y,2UC(3

21 DIMENSION YUC3),RXUC3), TEMP2(9),DCC9),PHIPCS),FHI(D)

22 DIMENSION DELX(3),X0¢3,%XBARC3), XBRFC¢3),GINC100)

23 DIMENSION SIXXC1S5),D2R(Y>, XAC30),BINC150)

24 DIMENSION YACS03,2RC30)2,XBC205, YE(30),2B¢30)

25 DIMEMSION FACTC10>, NMDSCED, IFILEC3)Y, IFILENCS3)

26 EQUIVALENCE CIYY,WTC6Y), CI2Z,WTC72), CIRY,WTC8Y), (IXZ.WTCI)
27 EQUIVALENCE CIYZ,WTCL102), ¢S, WTCL113),¢ IXR, WTCS))

30 EQUIVALENCE C(AREA,WTCI3)), (VOLLWTC12)), (DELY,DELX(2))

31 % , (DELZ.,DELX(3))>

32 EGUIVALENCE (FACL,FACTCL) ), CFACILFACTC2)Y), CFACIH,FACT(3))

32 EGUIVALENCE (FACGE,FACTC(4)>), (PSI,FACT(E)), CTHETA,FACT(SM

34 EQUIVALENCE (PHI,FACTC10))

35 REAL L1,L2,IXK,IVYY, 122, 1KY, I%2,1Y2

36 . LOGICAL IFLAG,SUB,ELKEX,RFLAG,AFLAG.BFLAG

37 INTEGER STAT.ROOT,STHAME.STATT.OYL

40 o )

41 DATA DELX/3#0,/PS1,PHI,THETA,3%0 , #/RHO, H /2%t , 7

42 DATA FACI/1./,FACW-1./,FACG 1./, FACL/12./, TEMP/184%0, 7

43 DATA IFLAG-/40%,.FALSE.,/, TIXKX/15%0,/, IFRINT/0~, IBASE/0~

44 DATA MNMB(15/4HCOMP/, STHAME/4HSUBT~, IWRITE 0/, IREFL/0~

45 DATA WT-1540,,,SUB/.FALSE./, IFLP,0/

46 DATA NME~' vy Y/ HMBC2) 2 ',,0¥L-1108/, 1IPV/1108B~”
47 DATA NMDS-/SHEMNTER.,SH YALU,SHE ,SHENTER, SH HAME, SH s

50 DAT& IFILE/SHOUATA ,5H »SH /

51 c

52 C FORMAT STATEMENTS

53 C

54 1500 FORMATC(/,1X,285,76H WT = ,5312.7./6H XCG =,613.7,5%,

55 * SHYCG =,G1&.7,5X.5H3C6 =,613.7,76H IKX =,613.7.5X,

56 * SHIYY =,G13.7,5%,5H122 =,613.7,76H IXY =,613.7,5x,

57 % SHIXZ =,G12,7,8%,SHIYZ =,613.7)

60 1011 FORMATC(EH ASF =,G13.7.5%,5HY0L =,613.7,5X,SHAFR =,613.7)

61 1500 FORMATC(2<3F10.0,11))

62 1700 FORMATCASY

63 1710 FORMATCIS)

54 c :

65 c.

66 NUMO=9

72




VABCNM

67
70
71
72

YER 1 REV A 16 JUN 76

IFCIJ.GT.1> GO TO 6000
NTIME=0

6000 IFC . NOT.SWITCHC1>) GO TO 6660
IFCIWRITE.EQ.1> CLOSE(20)

PAGE |
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wABCOM

O N e

a7
40
41
42
43
44
45
46
47
50
51
52
53
54

85

26
57
60
61
62
63
64

65.

66

c
c
c

74

YER 1 PEY R 16 JUN 76

wi.1
INITIALIZE SUBROUTINE VYARIABLES

6660

CALL RESEY
IFC(NFLAGC(S) . NE. 1) GO TO 4
CAlLL RESETS69

BLKBX=.TRUE.

GO T0 77
IFCNFLAGC(4)> .NE. 1) GO TO S
suUB=., TRUE.

BLKBX=.TRUE,

IFLP=1

GO TO 78

wi.z
GEOMETRY INPUTS SETUP

=
-

108

109

i10

111

112
* "8X51403Y3070,F10,3,
* "gX51409Y8074 RSP

135

BLKBX=.FALSE.
DISPLAY GEO
CALL RESETES
CALL RESET
LABELC(GIN>
2SETC0.0F>

PAGE 2

WRITEC16,108> MNMBC1)>,MMBC(2),IDPV,IFILECLI),IFILEC2),RHO

FORMAT("aBaXalS0aYsn30",2A5,

* "8Xa0S0sYa034 ", 14,
* "9Xa0509Yu0n40", 2RS,
* "9gXs80S0av¥altd44",.F10,2>

WRITEC16,109> H.FACL.FACI.,FACY
FORMAT("3B8X3050aYa030",F10,3,

* "gXg0509gY¥YaNsS4",.F10.3,
* "grxs0508YaNs0",.F10.3,
* "3X3050aYsls4 L, FL10,. 3
WRITEC1&,110> FACG.WTF,IREFL, IWURITE,SUB

FORMAT("gEaXalS0aYanvrFa",F10,.3,

* "gAE0S03Ys074",F10.23,

* "gX91408Y9030 “;I1,
* "9X91403Y5034 “, 11,
* "9%31403Y9040",L9)
WRITEC16,111> DELXC1),DELY.DELZ,PSI

FORMAT("gBax31403Ya044",F10,3,

* “gX91409valS0",F10,.3,
* "gXal1409YauS4",F10.3,
* "gXgld0ay¥Yaneo",F10,.3>

WRITEC16,112> THETA.FHI,IBASE
FORMAT("3E3x3140a¥3064",F10.3,

ENDLIST

LABELC(TESTS)

ZSETC0.0F>
IFC.NOT.IFLAGC(30>Y GO TO 29
I=1

IFCIFLAGC(21)) I=4

URITE(16.92> NMDSCIJ,NMDS(I+1),NMDSCI+2)>



WAEBCOHM

67
70
71
72
73
74
[£]
76’
77
i0o
101

‘102
. 103

104
105

106

107
110
111
112
112

92

89

90

88
.91

96

97
93

320

VER 1 REV A 16 JUN 76

FORMAT("oBoX80608Y80S6", 3ASY
IFCIFLAGC3LY> GO TO 96
IFCLFLGCLY  EQ. 1> GO TO 88
WRITEC16,905> IINUM
FORMAT("5B8X60708Y8064",110)
GO TO 93

WRITEC16.,91) RRNUM
FORMAT("aBaXa0?703Y3064",F10.5)>
60 TO 93

URITECLIE,97) MMEC1),NMEC2)

FORMAT("oEaxa0v0aYs064",2AS)
ENDLIST
IFC.NOT.IFLAGC(30>> GO TO 1S
CALL AN?

IFC.NOT.IFLAGC3))> GO TO 320
IFCLFLGC(3> ., NE. 1> GO TO 1S
ENCODE(S. 1700, NMBC(L1)>> NMECL)D
ENCODECS., 1700, NMEC23)> MNME(2)>
G0 TO0 6

IFC.HOT.IFLAG(4)>) GO TO 321
IFCLFLGC3) ., NE. 1> GO TO IS

75



wvABCOM

76

vald

3200

322

326

327

32¢

329

330

331

VER 1 REV R 16 JUN 7?6

IDPY=11INUM

IIPV=10CTCIINUMD

GO TO 6

IFC.NOT.IFLAGCS>) GO 10 322
IFCLFLGC(3> NE. 1) GO TO 1S
ENCOOE(S, 1700, IFILECL)> NMEC(1)
ENCODE(S, 1700, IFILEC2)>) MNME(2)
IGNME (], NTOT+1)>=IFILECL)
IGHMEC2,NTOT+1)>=IFILE(2)

DO 3200 I=1.3
IFILENCID=IFILECI)D

CALL LOCFLECIIPV,IFILEN,IFILNOD
GO TO 6

IFC.NOT.IFLAGC6>> GO TO 325
IFCLFLG(3> ,NE. 1> GO TO 1S5
RHO=RRMNUM

G0 TO 6

IFC.NOT. IFLRGC(?>) GO TO 326
IFCLFLGC(2y . ME. 1> GO TO 15
H=RENUM

60 TO &

DO 327 I=1.4

J=1+7

IFC.NOT.IFLRGCJI>> GO TO 327
IFCLFLG(3>  NE. 1> 60 TO 1S
FACT (1>=RRNUNM

GO TO &

CONTINUE

IFC.NOT,IFLAGC12>) GO TO 328
IFCLFLGC(3> . NE. 1> GO TO 1S
IREFL=1TIHNUM

GO 7O 6

IFC.NOT,.IFLAGC1I3))> GO TO 229
IFCLFLGCSY . NE. 1> GO TO 1S
IURITE=TIMNUM

GO TO 6

IFC.NOT.IFLAGC1453 GO TO 3290
IFCLFLGC(3> . HNE. 1> GO TO 1S
SUB=.FALSE.

IFCNMECL) JE@.1HT)> SUB=.TRUE.

60 TO 6

DG 331 1=1.3

J=1+14

IFC.NOT.IFLAGCIY) GO TO 331
IFCLFLGC3>.NE. 1> GO TO 1S
DELXCI>=RRNIIM

G0 TO 6

CONTINUE

DO 332 I=g.10

J=1+10

IFC.MOT.IFLAGCIY) GO TO 232
IF(LFLG(3> HE.,1> GO TO 1S
FACTCI)>=RRNUM

GO TO 6

2



WABCOM

67
70
71
72
73
74

7S .

76
77
100
101
102
103
104
105
106
107
110
111
112
1113

114 -

115
116
- 117
120

000

332

359

35¢

W
B

360

97

20¢&

VER 1 REY A 16 JUN 76

CONTINUE

IFC.NOT.IFLAGC22>) GO TO 359
IFCLFLG(3>.NE. 1> GO TO 15
WTF=RRNUM

GO TO 6

IFC.NOT.IFLAGL23)) 60 TO 358
IFCLFLG(3) . NE. 1> GO TO 1S
IBASE=T1INUM

GO TO 6

IFCIFLAGC21))> GO TO 77
G0 10O 13

1.3
LACK BOX INPUTS SETUP

IFLP=0

CALL RESETe9
IFILEC1>=IGNMECL,NO)D
IFILEC2)=IGNMEC(2,NO)D
DISPLAY BKEBX

CALL RESET

LABELCBIMND

Z2SETC0 . 0F) -

WRITEC16,208> MNMBC13,NMBC(2),CWTCI),I=1,7)
FORMAT("9BakaN30aYa030",2RS,
* "§Xa0308Ys024",F10.0,
* "9X50309Ya040",F10.0,

PAGE 3

77

o



WABCOM

78

YER 1 REY R 16 JUN 76

"gKXs1108Y8a040",F10.0,
‘"gXgir70gYe049",F10,0,
“9x80308Y8044",F10.0,
"gXg1108Y8044",F10.0.,
"9X81739Y8044",F10.0)
WRITEC16,212) C(WTCI),1=8,13) s
21z FORMAT("aR9X80305Y9050",F10.0,
* "gXgli0eyYads50",F10,0,
* "8§X81708Y8050",F10.0,
* "9Xg0309Y8054",F10.,0,
*
"

* * 2 & =

"gXa31108Y8054",F10.0,
"9X9170&Y5054",F10.0>
WRITE(16,209> FACL,DELX(1)>.FACI,DELY
209 FORMAT("gBeXanS0sYn064",F10.0,
* "9X91408Y00€4",F10.0,
* *"3X80509Y0070",F10,0,
* "8X91409Y8070",F10,0)
WRITEC16,210)> FACW,DELZ,FARCG,PSI
210 FORMAT("aBaXa0500Ya074",F10.0,
* "9Xgi4UsYaldv4",F10.0,
% "gX80S508Yal00",F10.0,
* "3X§1409Ys100",F10,0>

WRITE(C1€.,211> OYL,THETA, IURITE,PHI, IPRINT,IBRSE, IFILECLI),IFILEC2)

211 FORMAT("9B5X90508Y3104 “,03,
* "9X81409Y5104",F10.0,
* "gX50505Y8110 ", 11,
* "9X81408Y9110",F10.0,
& "yX30500Y5114 ", 11,
& "aXgld409vait 4 v,11.,
* "gXs050aYs120", 2AS)
ENDLIST
798 LABELCTEST3)
2SETC0.0F)
IFC.NOT,IFLAGC30)Y) GO TO 213
1=1
IFCIFLAGC3L1Y)Y I=4
WRITEC16,214)> MMDSCID,HNMDSC(I+1),NMDSCI+2)
214 FORMAT("gE9X506056Y8056"., 3RS)
213 IFCIFLAGCS1)YY> GO TO 220
IFCLFLGC1)Y .EQ. 1> GO TO 215
WRITEC16,216) IIMUM
216 FORMAT("5B3X30708Y3064",110)
GO TO 218
215 WRITEC16,217) RRNUM
217 FORMAT("SEaX&60705Y5064",F10.5)
GO TG 218
220 WRITEC16,221)> NMEC1),HMMEC(2)
221 FORMAT("gEaXa0?0sYaCs4", 245)
218 ENDLIST
219 IF<.NOT.IFLAGC30)Y) GO TO 219
CALL AN7?
IFC.NOT.IFLABC29)Y) GO TO 799
IFCLFLGC3> . NE. 1) GO TQ 792
©  ENCODECS,1700,NMEC1))> NMEC1)

2
.
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-
)

70
71
72

-
t

va
(4]

76

7
100
101

799

800

VLR 1 REV R 16 JUN 76

ENCGOE(S, 1700, NMEC2)> NMEC2)
G0 70 797

Do 800 I=1.,13

J=1+2

IFC.NOT.IFLAGKCIYY GO TO 800
YFCLFLGC3) ,NE. 1> GO TO 798
WTCI>=RRNUM

GO 10 797?

CONTINUE

D0 805 I=1.4

J=1+1S

PAGE 4
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YER 1 REY R 16 JUN 76

IFC.NOT, IFLAGCIY)> GO TO 80S
IFCLFLG(3> ,NE. 1> GO TO 798
FRACTCI>=RRNUM
GO0 TG 797
2065 CONTINUE
IFC.NOT.IFLAGC20>> GO TO 810
IFCLFLGC3> . NE, 1> GO TO 798
SuUB=.FALSE.
IFCNMECL S . EQ.1HT)> SUB=,TRUE.
G0 TO 797
810 IFC(.NOT.IFLAGC213> GO TO 815
IFCLFLGC3> \NE. 1) GO TO 798
TWRITE=TINUM
IFCIWRITE.EQ. 1> OPENC20,QVL)Y
GO0 TO 797
815 OQ 820 I=1,3
J=1+21
IFC.NOT.IFLAGCJIYS> GO TO 820
IFCLFLGC3> , NE.1> GO TO 792
DELXCI>=RRNUM
G0 TO 797
220 CONTINUE
DO 25 I=82,10
J=1+17
IFC.NOT,.IFLAGCI2Y GO TO €25
IFCLFLG(3>.NE.1> GO TO 798
FACTCI)=RRNUM
GO TO 797
825 COMTINUE
IFC.NOT.IFLAGC32))> GO TO 826
IFCLFLG(3) +NE+1> GO TO 798
- IPRINT=IIMUM
NUMO=9
IFCIPRINT.EQ.1> MNUMO=13
60 TO 797
826 IF{.NOT.IFLAG{33>»> GO TO 828
IFCLFLGC(3) . NE. 1> GO TO 798
IBASE=1INUM
60 TO 7397
€28 IFC( . NOT.IFLAGC(34)) 60 TO g27
IFCLFLGC(Z> ,NE. 1> GO TO 738
ENCODE{S, 1700, IFILECL))Y NME(1)
ENCODECS, 1700, IFILEC2)) NMEC(2)
ENCODECS, 1700, IGHMECL,NO>Y MMEC1)
ENCODECS, 1700, IGNMEC2,NG)Y)> MNMEC2)
G0 TO 797
827 IFCIFLAG(28>) GO TO 7?7
GO TO 798
wi. 4
COHMPIINENT COUNTER

77 NTIME=NTIME+]
.78 IF(NUMO.EQ.9> CALL $PTCHS
wi.s

PRGE S
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67

- 70
71
72
73
74

7S

7?6
44
100
101

C ¢ERO AIRAYS

c
DO 6001 I=1,15
TEMPCI>=0,
SIXXCID=0, .
6001 CONTINUE '
C  wi.6
C SET UP DC MATRIX FOR DATA TO REFERENCE COORD SYSTEM
c
CALL XFORMCPSI, THETA,PHI,D2R)
c

PAGE S

81



VER 1 REY A 16 JUN 76

IF(BLKBX> GO TO 7000

wL.?

READ IN ALL SURFACE DATA
CALL $NHALT
NUMI=20
OPENC20,IIPY., IFILNO>

10’ C READ BLANK CARD IN GEOMETRY FILE

WABCOM
1

2 c
3 c
4 c
S

6

’

11

12

13 c
14

15

16

17

82

READCNUMIL 1330)> IoUMMY

1550 FORMATC(IL1)D

30

READ (NUMI, 15S00.END=400> X.,Y.,2,STAT,
RFLAG = .FALSE.

G0 TO 80

IF (RFLAG> GO TO 50

PAGE 6

XX,Y¥Y.,2Z,STATT



WABCOM

- 85

63
64
65
€6

c
c
c

YER 1 REY R 16 JUN 76

" RFLAG = .TRUE.

S0.

60

80

?5

81

83

84

150

160

180

[
<
o

w1

BESIN COMPUTATION OF SURFACE ELEMENT CHARACTERISTICS

X = XX

Y =YY

2 = 22

STAT = STATT
GO0 TO 60
RFLAG = ,FALSE,.

PRGE 7

READ C(NUMI, 1S00,END=400> X.Y,2,STAT, XX.,YY.2Z2,S8TATT

IF (STAT .E@., 0 .OR. STAT .EQ. 3) GO TO 180

IF ¢(STAT .EQ. 2> GO TO 200
IF ¢.NOT. AFLAGY GO TO 200
MC = M
M=
IF (STAT .EQ. 2> GO TO 150
IF ¢(.NOT. BFLAG> GO TO B84
DO 81 J =1.MC
XRCJI? XB<JID
YACT) YBC(JI)D
ZACTD ZBCJ)
XBC1) =
YB(1)5
ZBC1) =
G0 TO 390
IF CAFLAGY> GO T0O &5
BFLAG = .TRUE.

]
N <X I

60 TO 7S

AFLAG = ,FALSE.
GO TO €3

RFLAG = ,TRUE.
BFLAG = .FALSE.
N = N+1

SKAM) = X

YacMy = ¥

2A{M> = 2

G0 TO 230

M=M+ 1

IF (AFLAGY> GO TO 160
XBL{MY = ¥
YBCMY =Y
(MY = 2

IF (STAT .NE. 3> GO TO 30
MMIM = MINO (M,MC) - 1
MC = M

g

00 2000 J= 1,MMIN

IPASS=0
XKINC1) =+DELXCLII+XACT >
XINC2) =+DEL XC(13+XACT +1)
XINC3Y =+DELK{1>+XB(JI +1)
KINC4)> =+DELX{13+XBJ
YINCL) =+DELY+YACT )
YINC2) =+DELY+YACJ +1)

83

ay



WABCOM YER 1 REY A 16 JUN 76 ) PAGE 10

/
| YINC3) =+DELY+YB(J +1) /
2 YINC4) =+DELY+YB(J ) -
3 2INC1> =+DELZ+2ACT > ¥ -
4 ZINC2) =+DELZ+2ACJ +1) o .
5 ZINC3) =+DELZ+ZB(J +1) o ) _
6 2INCE)> =+DELZ+2ZB¢J ) - Lo T : ..
7 . wl.9 ' ' - . o
10 C  TRANSFORM DATA TO REFERENCE COORD SYSTEM . AU
11 c ‘ o
12 L1C12=XINC4I-KINC1)
13 Li¢2y=YINCA>=-YINCL)
14 L1¢3>=ZINC4>~ZINCI) :
1s ¢ L :
16 L2¢13=XINC2Y-XINCLY —
17 L2¢2y=YINC2>=YINCI) f
20 L2¢3)>=ZINC2)~2INC1Y . o
21 c - T T T {
22 DIC1Y=XINC4I=XINC2)
23 D1¢23=YINC4)~YINC2)
24 DI1¢3)=ZINC4Y-2INC2)
25 ¢
26 X0C1>=XINC1)
27 X0C2>=YINC1)
30 X0{3>=2INC1)
L3 60 TO 5010
-..32 ¢
33 S020 CONTINUE
34 LICID=XINC2Y-XINC3)
- 35 L1C2O)=YINC2)~-YINCI)
36 L1¢3)>=2INC¢2)-2IN(3)
3 ¢
40 L2C10=XIMN(4)=XINC3)
41 L2C2X=YINCA =Y IN(3D
42 L2¢3y=ZINC4>=2INC(3)
i3 ¢
44 D1¢1I=XIN(25-%INC4)
45 DICE)=YINC2)-YINC4)
46 D1{3)=ZINC2)~2INC(4)
4?7 C
50 ROCL1d=XIMC2D
S1i X0C22=YIN(3)
52 X0C3):=ZIMNC2)
53 G0 TO S010
5S4 ¢
S5 S010 CONTINUE
56 IPASS=IPASS+1
57 ¢
66 C
61 C
62 CALL MXVCDZR,L1,L1Y
3 CALL MXVCD2R.,L2,L2)
84
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52

[y)

0

YER 1 REY A 16 JUN 76 PRGE 11

CALL MXV(D2R,D1.D1) .
CAl.L MXVC(D2R,X0,X0>

CALL CROSS(D1.L1,2U,2M)
CALL CROSS(ZU.L1i.YU.,YM)
XM=SARTCLICID%*Z2+L 122 %2+ 1(3)%%2)
IF(XM.LE.0.> GO TO 2000
00 S000 I=1,3 :
XUCIH)=L1CI) /XM
YUCID=YUCI/7YM
2UCIH>=2UCI> 2M
DC(IxI=-2>=XUCI>
DC(3%I-12=YULID
DCC3*IH>=2UCD)D
S000 CONTINUE

CALL MX¥(DC,L2,TEMP)
A=TEMP (2D
B=XM
C=TEMP(1)
S=A%B/2,
IF(S.LE.0.> GO TO 2000
WTC1>=S#RHO*H

wi,10

CENTROID OF TRIAKWGLE

XBAR(1>=(B+C)>/3,
XBAR(2>=A-/3,
NBARC3Y>=0.
wi.11
IMERTIA MATRIX IN PANEL COORDINATES

. TMP=UTC(1)>-18,
PMIPCL)=THP*A*%*2
PHIPCS)=THP* (B%*2-B*C+C¥%2)
PHMIPC9)=PMIPC1)+PMIP(5)
PHIPC2)=~THP*A#(B/2,~-C)
PHMIPC4)=FPMIP(2)
PHMIFPC3)=0.
PMIPCE)Y=0.
PMIPC(?)=0,
PMIP(8)>=0,
w1.12 :
ROTATE IMER™TA MATRIX TO PARALLEL TO REFERENCE FRAME

CALL MXM3IXI(PMIF,0C,TEMP)

CALL XPOSEC(DC.,TEMF2)

CALL MXMIXS(TEMPZ, TEMP,PMID

wi.13

COMPUTE CENTROID POSITION IN REFEREMCE FRAME

CALL MXV(TEMF2,XEAR, TEMF)
XBRFCID=TEMPC1)+X0¢1)
KBRFC2)=TEMP(2)+X0(2?
XBRFC3I=TEMP(3)+X0 (3 o
- 85 P
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1.14

VOL=DC(9>*S*XBRF (3>
AREAR=S#DC(3)>
IFCRREA.LT.0.> AREA=0.
1.15
OMENT OF PAMEL IN REF COORD

DO 51006 N=1.,3
WTCN+1>=XBRF(MI*WTCL1)D
CONTINUE

1.16 -

PAGE 12

COMPUTE MOMEMTS AMD PRODUCTS OF "INERTIA IN REFERENCE FRAME

]
S

W

I
2000
400
6941

u
s

4040

W
S

4041

403
409

405

IXX=PMIC(L)

IYY=PMICS)D

122=PMIC3)

IXY=-PMIC(2>

IX2=~PMI(3>

I¥YZ=-PMIC&D

CALL PATCIXX, WTC1),XBRF,WT(SI)D
1,17
UBTOTAL OF MASS PROPERTIES

CALL TOTC(SIXX,WT.15>
1.18
S QUADRALATERAL COMPLETED 7?7

IFCIPASS.EQ.1> GO TO S020
COHTINUE
-6G0 TO g0
CONTINUE
WRITEC10.6941)
FORMATC' MADRE IT TO 400°')
1.19
ET DELTA CG'S FOR NEW BASE LINE

IF(IBASE.ER.0> GO TO 4041

DO 4040 I=1,3

DCGCND, I>=0.

IEASE=0

1.20
TART SUMMATION OF BLACK BOXES

IRF=1

CALL LOADC(SIXA, TEMP. 15D
IFCTEMPCLY LT .1 .E~4) GO TO 402

DO 405 I=2.4

J=14+1

IFIAESCTEMRCIN S LT 1. ) TEMPC(IX=0,
TEHPCI>=TEMP{I)

TEMFCID=TEMPCI>/TEMPC(1)D

CALL PATCTEMPC(S), TEMPCL)Y, TEMPC2), TEMPC(3))



WARBCOM

67
70
71
(4
73
74
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76
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100
101

402
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TEMP\S. =TEMP(S)~2%(TEMPC 1704 TEMP(3)+TEMP(18)*TEMP(4))
TENFPCEI=TEMPC(E>~2%(TEMPCLIEI*TEMPC(2)+TEMP (18> *TEMP(4))
TEHFC?)=TEMPC(?) -2 (TEMP (18I TEMP(2)+TEMP (LI 7)) TEMP(3))
TEMPC(BI=TEMP(8)-=TEMPCLIEIHTEMP(3I-TEMP (17> TENP(2)
TEMP(9)>=TEMP(3)-TEMP (16 *TEMP(4)-TEMPC18)*TEMP(2)
TEMPCL0>=TEMPCI0)-TEMPC(17)*TEMP(4)5-TEMPC{8I%TEMP(3) .
IFCIREFL.EQ.0 .OR, IRF.GT.1> GO TO 401
TEMP(3)=~TEMP (3D

TEMP(B)==-TEMP(8>

TEMPC10>==-TEMP(10)

CALL PAT(TEMPC(S).,TEMPC(1),TEMPC2Y, TEMP(S))

+

87
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12

1 TEMPC2)=TEMP(2)*TEMP (1)
2 TEMP(3)>=TEMP(3)*TEMP(1)
3 TEMPC4>=TEMP(4)%TEMP (1)
4 CALL TOT(SIXX,TEMP,1S5)
5 IRF=2
) GO TO 403 .
? 401 CONTINUE .
10 - IFC¢BLKEX)Y .OR.C(UTF.EQ.0.),0R.CIRF.EQ.3)) GO TO 469
11 € wi.21

C CENSITY CALCULATION FOR GEOMETRY OPTION
13 ¢
14 RHO=UWTF/C(TEMPC11)%H)
15 SIXXC1>=TEMPC1)Y=UWTF
16 DO 470 I1=5,10
17 SIXXCI>=TEMPCI>=TEMP(I)*RHO
20 4720 COMTINUE
21 469 CONTIMNUE
22 DO 404 I1=5,10
23 404 TEMPCI)>=TEMP(I1)>,/4632,056
24 FAC2=FACL*FACL
25 TEMPC11)=TEMP(11)/FRC2
26 TEMPC12)=TEMP(13)>/FAC2
27 TEMP(12)=TEMP(12)/(FACZ2*FACL)
30 IFCIWRITE.E®.0) GO TO 4999
31 ¢ wi,2z
32 € WRITE RESULTS TO DISK
33 ¢
34 WRITEC20,1000) MMBC1>,NMBC2>,CTEMPCI>,I=1,10)
25 WRITEC20,1011) CTEMPCIY,I=11,13>
36 4999 IFCC(NFLAGCEY ER.1).0R.CIFLP.EQR.12> GO TO 410
37 IFCCNFLAGC(SY .EQ.1)>,AND.CIRF.EQ.3)) GO TO 410
40 C  Ww1.22
41 c WRITE RESULTS TO AMK OR PPL
42 ¢
43 WRITECHUMO, 1000) NMEC1Y,NMB(2), CTEMPCIY.I=1,10)
44 WRITZ(NUMO,1011> (TEMPCIY,I=11,13)
45 IFCHUMO.EQ. 13> CLOSECNUMO)D
46 IFCIRF.ER.3> GO TO 407
47 MMEBC1)>=NME(1)
50 , NMBB (2 =NMB(2)
51 407 IF((BLKEX).OR.CIRF.EQ.3)) GO TO 410
52 _ CALL LOAD(TEMP,WT,15)
53 410 IFCIRF.NE.3) GO TO 411
54 . WRITEC10,6951) NFLAG(S)
55 6391 FORMAT(' MFLAGCSY=',13)
56 IFCHFLAGC(6Y . ER.1> RETURN
57 IFCIFLP.EQ. 1> GO TO 380
60 PAUSE
61 RETURN
£2 411 IF7.NOT.SUB> GO TO 333
63 DO 234 JJ=1,13
64 C Ut 24
65 C SUBTRACT COMPONENT'S MASS PROP. FROM TOTALS
66 C -

8

8

PAGE 13



WABCOM VER 1 REV A 16 JUN 76 PAGE 13

£? 334 SIUX (I )==SIXX (I
70 333 CONTINUE

71 CALL TOTCTIXX,SIXX,15)

72 IF{NFLAGC4) \NE. 1D GO TO 23S

73 NAMEC1,NOY=NMBC 1) ,

74 NAME (2, NO>Y=HMB(2) ' S .
7S . 335 IFCIFLP.EQ.1> GO TO 336

76 ROOT=STHNAME

77 ENCODE(S, 1700, NMB(1))> ROOT

100 " ENCODE(S,1710,MNMEC2>) NTIME

101 336 IRF=3

102 CALL LOADCTIXX, TEMP,15)

103 GO TO 409

- 104 c Wi.25
105 c BLACKBOX CONTRIBUTIONS

106 C
107 2000 COMTIMUE
110 CALL LOARDCWT.,SIKX,15)
111 DO 701C I=1,10
112 FAC=FACI*4€633.056
113 IFCIL.LT.S5) FAC=FACG
114 IFCI.EQ.1) FAC=FACW
115 SIRRCII=SIXXCI>*FAC
116 7010 CONTINUE
- 117 SIKK(2)=SIXK(2)+DELX(1)
120 SIXXC(3>=SIXX(3)+DELY
121 SIAXC4)>=SIXX(4)+DELZ
122 . CALL MXV(D2R,SIXX(2),SI%X%(2))
123 PMIPC{1)=SIXKX(S)
124 PMIPCS>=SIXK(ED
125 PMIPCS)=SIRX(?D
126 PUIPC2)==8IXK(ED
127 PMIP(C4)=-SIXX(B)
130 EMIP(2)=-SIKX(9)
131 PMIP(7)=~-5SIKKX¢D)
132 PMIPC(6>==-SIXXC10)
133 © PMIP(8)=-SIXX(10)
134 CALL XPOSE(D2R., TEMP)
135 CALL MXM2X3CFMIP, TEMP, TEMP2)

136 CALL. MXM3X3(DZR., TEMF2.,PMID
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SIXX(S>)=PMUI<1)

SIXX(E>=PMI(S)

SIXXC?O)=PMI(3)

SIXX(8)==-PMI(2)

SIXX(I)>)==PMI (3>

SIXXC10)==-PMIC6) .
CALL PATC(SIXX(S),SIXXCL),SIXK(2),SIXXC(SY)
SIXX(25=SIXX(2)*SIXX(1)
SIXX(2)=SIKK(3>*SIKXC(1)
SIXX(4)=8IXX{4)#SIXX(1)D

URITEC10,6900)

FORMATC' GO TO 400'>

GO TO 400

IMAGE GEO

w2.0
DISPLAY GEOMETRY INPUTS

CLEARPENC(1)
CHAR("3B8X%90558Ya020GEOMETRY INPUTS")
CHARCGIN

PEMONCY)D :
MENU("aB8X90208Y80 30 NAME =8.8RA8
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1 * 8X90208Y8034INPUT PVYV =9,8A8
2 * 8X80208Y8040GEOM FILE =8,9A0 )
3 v §X80206Y6044RHO =8, 0A8
4 * §1450208Y0050H =8, 8A8
S * 8M80208Y5054FACL =§.89AQ%
6 * §X80208Y8060FACI =8.8A9 N
? * 5X850208Y98064FACH =9, 9A8 '
10 - * 9X90208Y8070FACG =9,9A8
11 * 8X80208Y6074F 1K WT =8,5AR8
12 * 8X81108Y8030 IREFL =g,9A9
13 % 8X91108Y8034IWRITE =9.3R%
14 * BX81108Y5040SUB =5.8R8
15 * 8X81109Y80440ELY =9,8A9
16 * 3%91108Y80S0DELY =9.3ARd
1? * 9X851108Y90540EL2Z =5,5A09
o * §N81108YE0N60PSI =5,5A9
21 % 9X31108Y3084THETA =9.5A8
22 * §X51103Y9070PH! =3.8R9
23 * 8491108Y5074BASE CHNGE=3,9Aa8
2¢ * 9X90708Y8104PROCEEDD . 32")
25 PENOFF (1)
26 GO-TO (300,301,302,303+-304-305,306,307-308,298,309, -
27 * 310,311,312,313.,314,315,316,317,297,299)
30 G0 TO S00
31 300 IFLAGC3)=, ,RUE.
.. 32 : IFLAGC31)>=, TRUE,
33 IFLAGCE0)>=, TRUE.
34 GO TO 500 . .
35 301 IFLAGC(4)>=,TRUE,
36 IFLAGC30)=, TRUE,
37 G0 TO S00
40 80z IFLAG{S)>=,TRUE.
41 IFLAGC31 )=, TRUE,
42 IFLAGC30 Y=, TRUE,
43 G0 TO 500
44 303 IFLAG(6)>=.TRUE.
45 IFLAG(30)Y=, TRUE.
46 GG TO 500
47 304 IFLAGC?>=.TRUE.
50 f IFLAGC30)>=, TRUE.
51 : 60 TO S00
52 3¢S IFLAGC(SY=.TRUE,
53 : IFLAG {30 )=, TRUE,
54 B0 TO S00
55 306 IFLAGSC(%>=, TRUE.
56 IFLASC26)>=, TRUE.
57 , GO TO 500
66 307 IFLAGC10)>=,TRUE.
61 : IFLAGC30)>=, TRUE,
62 : GO TO 500
63 308 IFLAGC11)>=,TRUE,
64 IFLAGC(30>=,TRUE,
65 G0 TO 500
66 309 IFLAGC¢12>=,TRUE.
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IFLAG(30)>=, TRUE.
GO TO 500
310 IFLAZ(13>=,TRUE,
IFLAGC30>=, TRUE,
60 TO 500
311 IFLAGC14>=,TRUE,
IFLAG(31>=.TRUE.
IFLAG(30)>=, TRUE,
G0 TO SO0
312 IFLAGC15>=, TRUE.
IFLAG{20)>=, TRUE.
60 TO S00
313 IFLAG(16)=, TRUE.
IFLAG(30)>=, TRUE,
GO TO S00
314 IFLAGC17)>=, TRUE,
IFLAGCR0)=, TRUE,
GO 70 S00
315 IFLAGC18)>=,TRUE,
IFLAGC30>=. TRUE,
GO TO S90
316 IFLAGC19>=,TRUE.
IFLARGC(20)=, TRUE,
GO TO S00
317 IFLAGC20)>=, TRUE.
IFLAG(30»=,TRUE,
GO TO 500
298 1FLaG(z2>=.TRUE.
IFLAGK30)>=, TRUE,
GO TO 509
2397 IFLAG(22)=,TRUE.,
. IFLAG(30>=, TRUE,
GO TO S20
299 IFLAG(21)>=,TRUE,
IFLAGC(303=,TRUE,
S00 CALLSINMG GRIDUW
RETURN
IMAGE BKBX
We.0
DISFLAY BLACK BOX. INPUTS

CLEARPENC1)
CHARC"9B9X3a0603Ya020BLACK BOX INPUTS")

PAGE 1S5



R - o S wv—-w-—*—ﬁf.——-—v——v——-——v—q-—————.———m

UABCOM VER 1 REY A 16 JUN 76 PAGE 16
1 CHARCBIN)
2 PENOMN(1)
3 MENUC"5B8X00106Y3030NAME= 9.8A8
4 * 8X90108Y8034UT = 5.8A8
5 % 5Y80108Y8040%XCG = 3,8A8
6 * 8X80708Y8040YCC = 5.9R8 »
7 * 8X91508Y60402C6 = 8.9A8 )
10 ® 9X90109Y9044IXX = 8,848
11 * §X80705Y80441IYY = g9.8A8
12 * 8X81508Y5044122 = §.9A8
13 % 9X80106Y50S0IXY = 3.8A8
14 * §X00708Y80S0IYZ = 5.8A8
1S * §X81508Y80501IX2 = 9.5A8
16 * §X80108Y50S4ASF = §.9a8
17 * §8X80708Y9054VY0L = 9.9A8
20 * 9X81503Y8054AFR = §.9A9
21 * §X8020SY5064FACL = §,5A8
22 * §X80208Y8070FACI = 8,648
23 % 9X80208Y8074FACY = 5,8A8
24 * §490208Y85100FACGE = 9.8A8 :
25 * §X80205Y51040YL = §,9A9
26 * §Xa0209Y3110IWRITE = 8.8A% -
27 * 9X80205Y9114IPRINT = 8,8A%
30 * §X30208Y8120GEOM FILE = 9.8A8
31 * §X91108Y50640ELY = §,9A8
32 * §X21105Y8070DELY = §.9A8
33 * 9X91108YS0740ELZ = §,8A9
24 * 9X811089Y5100PSI = 3.8A8
35 * 8X91108Y8104THETA = §.9A8
36 * 8X31103Ya110PHI = 8,9A8
37 % 9X91103Y0114BASE CHNGE= a.3A8
40 * 9Xg0709Ya130FROCEED 9.82")
41 FEMOFF (1)
42 GO0 TO <(364,365,366,367,368,369,370,371,372.,373,374,375,376,377,
43 * 378,379,380,351,382,382,391,397,384,335, 236,287,388, 389,392,390)
44 GO TO 393
45 364 IFLAGC29>=,TRUE.
46 IFLAGC(30)=, TRUE,
47 IFLAGC(31)>=, TRUE,
50 GO TO 393
i , 365 IFLAG(3)=.TRUE.
52 IFLAG(30)=, TRUE,
53 G0 TO 3923
54 366 IFLAG(4)=,TRUE,
55 1FLAGC(30)=, TRUE,
56 GO TO 393
57 367 IFLAG(S)=,TRUE,
60 IFLAGC30 )=, TRUE, ;
61 GO TO 393 . o
62 368 IFLAG(6)>=.TRUE.
63 IFLAGC30)Y=, TRUE.
64 . GO0 TO 333
65 369 IFLAG(?)=.TRUE.
66 * IFLAG(30)=,TRUE.

93
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70 370
71
72
73 371
74 ?

7?5 i
76" 372
77 |
100 |
101 373
102 ‘
103 :
104 374
10S %
106

107 375
110

111

94
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GO TO 393
IFLAG(8>=, TRUE,
IFLAGC20)=, TRUE.
GO TO 393
IFLAG(9)>=,TRUE,
IFLAGC30)>=,TRUE,
GO TO 393
IFLAGC10>=,TRUE.
IFLAGC30)>=, TRUE.
60 TO 393
IFLAGC(11)>=,TRUE,
IFLAG(30)=,TRUE.
GC TO 2393
IFLAGC12)>=,TRUE,
IFLAGC30)>=,TRUE,
G0 TO 393
IFLAGC13)=.TRUE.
IFLAG(30)>=.TRUE,
GO TO 393

wW~F—~—-T—————-m
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577
380

381

383

384

3eS

386

387

3es8

389

290

331

IFLAGC14)=, TRUE.
IFLAG(30)=. TRUE.
#0 TO 393
IFLAGC15)=, TRUE.
IFLAGC30)>=, TRUE.
G0 T0 393
IFLAGC16)=, TRUE,
IFLAGC30)=, TRUE.
GO TO 393
IFLAGC17)>=, TRUE.
IFLAGC(30)>=, TRUE,
GO TO 393
IFLAG(18)>=, TRUE.
IFLAGC30)>=, TRUE.
60 TO 393
IFLAGC19)=., TRUE.
IFLAR5¢30)=. TRUE.
GO TO 393
IFLAG(20)=, TRUE.
IFLAS(30)=, TRUE.
IFLAG(31)=, TRUE,
60 TO 393
IFLAGC21)=, TRUE.
IFLAGC30)=, TRUE.
G0 TO 393
IFLAGC22>=, TRUE.
IFLAGC20)=, TRUE,
60 TO 393
IFLAG(23>=, TRUE,
IFLAG(30>=, TRUE.
50 TO 393
IFL.AGC24)=, TRUE.
IFLAGC30)>=, TRUE.
GO TO 393
IFLAG(25)=, TRUE.
IFLAG(30)=, TRUE,
GO TO 393
IFLAGC2€>=, TRUE,
IFLAGC(30)>=, TRUE,
G0 TO 393
IFLAGC27)=, TRUE.
IFLAGC30)=, TRUE.
60 TO 393
IFLAGC25)=, TRUE,
IFLAGCR0>=, TRUE.
GO TO 393
IFLAG(32>=, TRUE,
1FLAGC30)=, TRUE.
0 TO 393
IFLAGL33)=. TRUE.
IFLAGC(30)=, TRUE.
G0 TO 393
IFLAG(34)=, TRUE.
IFLAGC31)=, TRUE.

95
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67

70
71
2
?3
74

75,

76
77
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
o117
© 120
121
.22
123
124

IFLAG(30)>=.TRUE.
393 CALLSIMG GRIDUW

RETURN

SUBROUTINE RESET

C . uw4.0 .
€  INITIALIZE SUBROUTINE VARIABLES AFTER EACH INPUT

I INUM=0
RRNUM=0 .
DO 395 1=1,40
3985 IFLAGC1)>=.FALSE,

RETURM
SUBROUTINE RESETES

cC uws.o

c INITIALIZE SUBROUTINE VYARIABLES AFTER EACH CALSULATION

c
IFKNFLAGC(S)  NE. 1> GO TO 396
MMB(1)>=SHDATA
NMB(¢2)>=SHFILE
IDPY=110
IPY=110E
IFILECL>=5SH
"IFILEC2)>=5H

396 IREFL=IWRITE=IPRINT=0

WTF=DELX=DELY=DELZ=PHI=THETA=PSI=0,
RHO=H=FACI=FACW=FACG=1,
FacL=12,
sue=,FALSE.
RETURN
END
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SUBROUTINE WABLST

L1.0
MENU COMPUTATION FOR COMPONENT DISPLAY

COMMON/PARAZ LFLGC10),MFLAGC4), SUM,LETTER, NO, NFLG, INO,NFLAG(12)
®., 333, KKK, LLL, MMM, NNH, NAMEC2, 605, NMEC2) , I INUM, RRNUM

COMMON/CNT/ IPASS,NUP,NAMER(3)>, IPY, ISTRT, IEND, IT,LINES °
COMMON/OPT~ NHIT,OPDPL

COMMON/STR/ NTOT,VALUE1¢60),YALUE2(60), YALUE3(60), YALUE4C60),
* VALUESC6E0), YALUEEC60), YALUE?(60), VALUES(60), VALUES(E0),
* VALUE10(60)>,VALUEL11¢60), VALUEL12(¢60), VALUEL3(50)

COMMON/WB/ NMBC2>,WTC15), TEMPC18), IURITE, IJ, ITNMC2), TIXRC1S), NUMO
* , IPRINT,PWT(3),DCG(60,3), IGNME(3,60)

DIMENSION TOT1(20),TOT2¢20),T0OT3¢205,T0T420),T0TSC20)

INTEGER MNU1¢200),MNU2¢200), MNU3C200), MNU4(200), MNUSC200)
INTEGER FMT(8),MASK(B>,NAME, DX, DY, $PWD4, NME, MNU6C200)

REAL VALUE!,YALUE2, VALUES, YALUE4

DATA NF-10/

DATA MASK/8#1H

12345678901234567830122456789012345678901234567890

DATA FMT/'(9HC"8S5BaxXa,03,3HeYa, 03, »6HO . BR")) '/
IFCNUP.EQ.1) GO TO 100

IFCIPASS.NE.OD> GO TO 900

110 IFRESS=IPASS+!
LA|1
COMPOMENT. 'S MUMBER MEMNU

Dy=24
DX=6
LABEL (MNU&>
ZSETC0,.0FD

D0 200 J=ISTRT,IEND

FMTC(E>=5SHa."3)

IF¢J.EQ.IEND) FHT(S) SHaA"Y)>
FMT(6)>=3H1I3
ENCODEC40,FMT, MASK, H> DX.DY,J
DY=DY+4

URITECL1E, MASK)

200 CONTINUE
"Ll 2
COMP@NENT‘° MAME MENU

DY=24
DX=10
LABEL (MNU1)>
ZSETCO ,0F)
DO/ 300 J=ISTRT, IEND
FMTCS)>=5HaA"))
IFCJ.EQ. IEND) FMT¢B)=5H8Z">)
FMTC6)=3HZAS '
ENCODE (40, FMT, MASK, H) DX, DY, NAMEC1, 35, NAHEC2, I
DY = DY+4
97
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1 URITECIE, MASK>

2 300 CONIINUE

3 ENBLIST

4 cC L3

S C  TOTALS- MENU

6 c .

7 DY=DY+4 .
10 LABELCTOT1)

11 2SETC0.0F)

12 ENCODEC40,FMT, MASK, H) DX.DY, ITNMC1)3, ITNMC2)

13 WRITEC16,MASK)

14 ENDLIST

15 c L1.4

16 C  COMPONENT'S WEIGHT MENU

17 € |

20 | DY=24

21 D25

22 LASEL (MNU2)

23 2SETCO.GF)

24 DO 400 J=ISTRT.IEND

25 . FMT(8)>=5HaA">)>

26 . IFCJ.EQ.IEND) FMT(8)=5H82"))

27 . FMT¢6)=SH

30 . CALL DECFMT(YALUE1(J),NF,FMT(6))
31 ENCODE (40, FMT, MASK, H> DX.DY,VALUE1CJ)
32  DY=DY+4 :

33 . WRITEC16,MASKD

34 400 CONTINUE

35 ENDLIST

36 c L1.S

37 C  T3TAL WEIGHT MENU
40 C .
41 © " pY=DY+4
42 LABEL(TOT2)
43 2SETC0.0F>
44 ENCODE (40, FMT, MASK,HY DX.DY,TEMPC1)>
45 WRITEC1E, MASKD
46 ENDLIST
47 C L1.6
S0 C COMPONENT'S X-CG MENU
51 ¢ '
52 DY=24
53 DX=40
s¢ LABEL ¢CMNUZ)
55 2SETC0,0F)
se | DC 500 J=ISTRT.,IEND
572 . FMT(3)>=5HaAa")>)
60 | IFCJ.EQ. IEND) FMT(8)>=SH82"))
61 | FMTC(6)=SH
62 | CALL DECFMT(YALUE2C¢JI),NF,FMT(6)>)
63 ENCODEC40,FMT, MASK, H) DX, DY, VALUE2¢J)
64 DY=DY+4 - ‘ ‘
65 WRITECI6, MASKD
66 500 CONTINUE
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ENDLIST

L1.7
' TOTAL X-CG MENU

DY=DY+4
LABELCTOT3)

*ZSETC0,0F)

ENCODE(40Q,FMT, MASK,H) DX,DY,TEMP(2)
WRITE(16,MASKD
ENDLIST

I-l -8*
.COMPONENT'S Y-CG MENU

600

DY=24
DX=55

LABEL CMNU4)

2SETC0.0F)

DO 600 J=ISTRT, IEND

FMT(8)>=SH3AR"))

IFCJ.EQ. IEND) FMTCE)>=5H82"))
FMT(6>=5H o

CALL DECFMT(YALUEZ(J)>, NF,FUT(6))
ENCODE (40, FMT, MASK, H)> DX, DY, VALUE3CJ)
DY=DY+4

WRITEC1E, MASKD

CONTINUE

ENDLIST

L1.9
TOTAL Y-CG MENU

DY=DY¥+4
LABELC(TOT4)

2SETCO.0F> :
ENCODEC¢40.FMT, MASK, H) DX.DY, TEMP(3)
WRITEC16,MASKD

ENDLIST

L1.10
COMPONENT'S Z-CG MENU

i

DY=24
DX=70
LABEL (MNUS)
2SETC0.0F)

PRGE

2

99

e

:
%
:
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26

33
34
35
36
37
40
41
42

44

700

c LS

YER 1 REY A 16 JUK 76

DO 700 J=ISTRT,IEND

FMT(8>=SH8R"))

1FCJ.EQ, IEND) FMT(8)>=5HBZ"))
FMT(6)=5H ‘

CALL DECFMT(VALUE4CJI), NF,FUTCE))
ENCODE (40, FMT, MASK, H) DX,DY,VALUE4CJ)
DY=DY+4 '
WRITEC16,MASKD

CONTINUE

ENDLIST

J11

c TOTAL Z2-CG MENU

c

200
900

DY=DY+4

LABELCTOTS)

2SETC0.0F>

ENCODEC40,FNT, MASK, H)Y DX,DY, TEMPC(4)
WRITECL1E, MASKD

ENDLIST

NUP=0

DISPLAY WABMNU

IF(LFLGC3> . NE, 1) RETURN
IF(JIJ.EQ.0) GO TO 1015

NAMECL, JJJI>=NMECL)

10195

1030

cDEGCLLL, 1)=DCGCLLL, 1>+ <(YALUE2C(LLLY~PUTC(1))D

1045

100

NAME(2, JIJ>=NMEC(2)
NUP=1

RETURN

IF(KKK.EQ.0> GO TO 1030
YALUE L CKKK)>=RRNUM

NUP=1

RETURN

IF’LLL.EQ.0> GO TO 1045
FUTCL)=VALUBE2CLLL)
YALUEZ2C(LLL)> =RRNUM

HUP=1
RETURN

IFCMMM.ER.0) GO TO 1060
PWT(2Y=VALUES (MMM
VALUE3 (MMM =RRNUN

DCG(MMM, 2)=DCC (MMM, 2>+ (VALUES (MMM -PUT(2))

NUP=1

RETURN

IFCNNN.ER.0) GO TO 800
PUBT(3>=YALUESCHNND

PAGE 3
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NORDWN -

11
12

13

14
15
16
17
20
21
22
23
24
25

26

27
30
31
32

33

34
3s
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54
S5
56
57
60
61
62
63
64
65
66

c
c
c

¥

ER 1 REY R

VALUE 4 (NNN) =RRNUM

. o

1€ JUN 76

DCG(NNN:3)=DCG(NNN‘3)*(VGLUE4(NNN)-PWT(3))

NUP=1
RETURN
IMAGE WABMNU

L2.0

DISPLAY COMPONENTS' MRSS PROPERTIES

1101

1121

*

* ,0R,(NHIT.EQ.1>> GO TO 1101

* ,OR.CNHIT.EQ.1>> GO TO 1111

CHAR("8S8X50109Y8020

Y-CG
CHAR(MNUG)
CLEARPENC1)
$PUD4=0
PENONCL)
MENUCMNU1L)
PENOFF(¢1)
CHARCTOTL)

caomp
2-Ce">

wT

PAGE 4

IFCCLFLGC10).ER. 1), 0R. (MFLAG(1),EQ.1).0R,(NFLAGC2).ER. 1)

IF($PUD4 . EQ.0> GO TO 1101

LFLG(60=1

JII=NO=$PWD4+ CITHLINES) ..

MFLAGC(1)=1
CLEARPENC1)
$tPUD4=0
PENGCNC1)
MENUCMNUZ)
PENOFF (1)
CHARCTOTZ2)

IFCCLFLGC10>.EQ.1).0R. CMFLAGC1)>,EQ.,1),0R, (MFLAGC(2).EQ. 1)

_IFC4PUD4 . EQ.0> GO TO 114

*

LFLG(6>=1

KKK=NO=$PWD4+(IT#LINES)

IFCKKK.NE.0) INO=2
MFLAG(2)=1
CLEARPENC1)
$PWD4=0

PENOMNCL)
MENUCMNL3)

PENOFF (1>
CHARCTOTS3)

IF((LFLG(IO).EQ.1).0R.(MFLQG(i).EQ.I).OR.(MFLQG(z).t&.i)

ZOR.C(MHIT.E2.15> G0 TO 1121

IFCsPWD4 . EQ.0> GO TO 1121

LFLG(6)>=1

LLL=NO=$PUD4+CIT*LINES)

IFCLLL.NE.O0)> IND=3
MFLAG(2Z)=1
CLERRPENC1?
$PUC1=0

PENONC1)

MENUCMNU4 )

PENOFF (LD

X-C¢

101
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WABLST

67
70
8}
72
73
74

7S

(4

[44
100
101
102
103
104
105
16
107
110
111
112
113
114
115
116
117

1131

1200

102
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VER 1 REV A 16 JUN 76 . PAGE 4

CHARCTOT4)

IFCCLFLGCI0) . EQ.1).0R. CMFLAGS1) .EQ.1).0R. (MFLAGC2) .EQ. 1)
* ,OR.C(NHIT.EQ.1>) GO TO 113}

1F<¢PWUD4 .EQ.0> GO TO 113t

LFLGC(EY=1

MMM=NO=¢PUD4+(IT*LINES) .
sFCMMM . NE,0)> INO=4 )
MFLAG(2)=1

CLEARPENC(1)

$PWD4=0

PENONC1)

MENUCMNUS)

PENOFF (1)

CHARCTOTSS v

IFCCLFLGC10)> . EG.1).0R, CMFLAGC1),.EQR,1),0R., (MFLAGC2Y .EQ.1)
* .NR,(NHIT.EQ.1>> GO TO 1200

IF(tPWD4.ER.0> GO TO 1200

LFLE(6) =1

MNN=NO=¢PWD4+CIT*LINES)>

IFCNNN.NE. 0> INO=5

MFLAGC(2)=1
IFCCMFLAGCLY (NE. 0D, OR.(MFLAGC2) .NE,0)) NFLG=1
CALLSIMG OPTIONS

RETURN

END
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VER 1 REV G 16 JUN 76 PAGE 1

SUBROUTINE WABSET
T1.0
ARRAY SETUP FOR WABCOM

COGMMON/STR/ NTOT,VALUE1¢50), VALUE2¢60), VALUE3C60) , VALUE4C60) »
* VALUESCE0), VALUEGC60) , VALUE?C60), VALUEBC60Y , YALUEICE0),
. % VALUE10¢60),VALUE11¢60), VALUE12¢605, VALUE13(¢60) .
. COMMON/PARA/ LFLGC10Y,MFLAGC4), SUM.LETTER, NO, NFLG, ING, NFLAGC12),
w JJJ.KKK,LLL, MMM, NNN, NAMEC2, 605, NMEC2) , I INUM, RRNUM
COMMON/WB, NMBC2>,WTC15), TEMPC12), TWRITE. I3, ITNMC2), TIXXC15), NUMO
% ,IPRINT,PWT(3),DC6¢60,3), IGNME(3,60)
DIMENSION V(60,123)
EQUIVALENCE (VC1,1),VALUELC1))
DO 56 I=1,15
TIKXCI>=0.,
6 CONTINUE
0O 100 IJ=1,NTOT
NMBC1)=NAMECL, 1J)
NMEC2)=NAMEC2, 1)
DO 200 I1K=1,13
WTCIKY=YCTT, IKD

g

~200 CONTINUE

. CALL WABCOM

100 CONTINUE .

. IFCIWRITE.EQ.1) CLOSEC20)
ITHMC1)=SHTOTAL
ITHNM(2)=5HS
RETURN
END
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XFORM VER 1 REV A 6 MAY 74

SUBROUTINE XFORM<CA,B,C,X)

1
2 c

3 C THIS SUBROUTINE COMPUTES THE TRANSFORMATION MATRIX FOR A

4 € YAW.PITCH,ROLL ROTATION SEQUENCE.

5 c

6 “Yc INPUTS: A = YAW ANGLE IN DEGREES |

7 c B = PITCH ANGLE IN DEGREES

13° € C = ROLL ANGLE IN DEGREES '
11 ¢

12, € DUTPUT: X = 3X3 MATRIX OF TRANSFORMATION DIRECTION COSINES
13. C |

14 DIMENSION X(9)

15 | SA=SINCAs/57.295779)

16 : CA=COS(As/57,295779)

1z SB=SIN(B/57,295779)

20 i €B=C0S(B/57,295779)

21 | SC=SINCC/S57.295779)>

22 CC=C0S(C/57.295779)

23 [ X<1>=CB*CA

24, X€2>=8SC*SB#CA~LC*SA

25 = | R(3)=CC*SB*CA+SC*SA

26 ®C¢4)>=CB*SA

27 NC¢5)=SC*SB*SA+CC*CA

30 ; ®¢6)=CC*SB*xSA-SC*CA

31 X¢?7>=-SB

32 X¢8)=SC*CE

33 X(9>=CCHCL:

34 RETURN

35 END

104 . ¢ B |
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XPOSE

OO0

VER 1 REV A 15 JUN 74

SUBROUTINE XPQSE(A.,B)

8 = TRANSPOSE OF A

DIMENSION AC9).,B(9)
BC1Y=AC1)
B¢2)=A(4)
B¢3)=AC?)
BC4)=AC2)
B¢S5)=ACS)
BC¢6>=AC8)>
BC7>=AC3)
BC8)=R(6>
BC9)»=AC9)
RETURN
END

A & B ARE 3X3 MATRICES

PAGE 1
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