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ABSTRACT

The MAGIC computer simulation generates target description data
consisting of item-by-item listings of the target's components and air-
spaces encountered by a large number of parallel rays emanating from any
desired attack angle. A combinatorial geometry technique, which defines
the locations and shapes of the various physical regions in terms of the
intersections and unions of the volumes contained in a set of simple
bodies, is used to represent complex target structures. A grid cell
pattern is superimposed over the surface of the target and parallel rays
are randomly located in each grid cell.

This User Manual contains:

(1) A detailed description of the input variables
required to execute the program

(2) A description of the output

(3) A sample problem.
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SUMMARY

The MAGIC computer simulation generates target description data with the
detail and completeness required for vulnerability studies. A combinatorial
geometry technique is used in the simulation to represent a complex target
structure. A large number of parallel rays, randomly located in grid cells,
are traced through the target structure to produce item-by-item listings of
the components and air spaces.

COMBINATORIAL GEOMETRY TECHNIQUE

The basic technique for a geometry description consists of defining the
locations and shapes of the target physical regions (wall, equipment, etc.)
utilizing the intersections and unions of the volumes of twelve simple body
shapes. A special operator notation uses the symbols (+), (-), and (OR) to
describe the intersections and unions. These symbols are used by the program
to construct tables used in the ray-tracing portion of the program.

GEOMETRICAL DESCRIPTION

The user specifies the type and location of each body used to describe
the target; and identifies physical regions in terms of these bodies. Each
region is assigned an identification code for use with vulnerability analyses.
A three-dimensional coordinate system is established in relation to the
target, which is enclosed by a rectangular parallelepiped. A grid plane is
established according to the attack angle desired, and parallel rays, start-
ing randomly from each grid cell, are traced through the target.

INPUT

In the normal operating mode, target description data is input by cards.
A portion of the routine converts the data to the form required for ray-
tracing. The input data is checked; if errors are detected, messages are
printed out. Error-free target description data may then be stored on mag-
netic tape and input in this form on subsequent production mode operatioms.

OUTPUT

The basic output is the results of the ray-tracing computations. A list-
ing is obtained, for each grid cell, of the line-of-sight thickness for each
geometrical region traversed, the obliquity of the ray with respect to the
normal of the first surface of each region encountered, and the normal
distance through each region.

vii
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OPTIONAL ROUTINES

Three optional routines are available to the user: special ray tracing

used for target data checking; region volume calculations; and computing
target presented area.

PROGRAMMING

The simulation, which is programmed using FORTRAN, requires a large-
scale digital computer. The simulation is currently operational on both the
CDC-6600 and BRL-BRLESC computers.

viii
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SECTION I

INTRODUCTION

The MAGIC computer simulation generates target description data with
the detail and completeness required for vulnerability studies. The target
description data consists of item-by-item listings of the components and
air spaces encountered by a large number of parallel rays emanating from
any attack angle and passing through any type of target.

A combinatorial geometry technique is used to represent a complex
three-dimensional target structure, such as a tank, in terms of sums,
differences, and intersections of relatively simple bodies. The input
for such a description consists of the geometric location and dimensions
of the simple bodies followed by a region definition table consisting of
a series of equations defining each region in terms of the simple bodies.
In addition to the geometric description, a coded number is assigned to
each region to identify its function.

The computer routine superimposes a grid cell pattern over the surface
of the target, as viewed from the attack angle desired, randomly locating
parallel rays in each grid cell. The computer traces each ray through the
target; and each target item encountered is listed sequentially and identified
as to ray location in the grid, target identification, line-of-sight thick-
ness, normal thickness, angle of obliquity, identification of the air space
following the target, and line-of-sight distance through the air space.

COMBINATORIAL GEOMETRY TECHNIQUE

The combinatorial geometry technique has been developed to produce a
model that is both accurate and suitable for a ray-tracing analysis
program. The basic technique for a geometry description requires defining
the locations and shapes of the various physical regions (wall, equipment,
etc.), utilizing the intersections and unions of the volumes of twelve
simple bodies. The geometric bodies are as follows:

(1) Rectangular parallelepipied

(2) Box

(3) Sphere

(4) Right circular cylinder

(5) Right elliptical cylinder
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(6) Truncated right angle cone

(7) Ellipsoid

(8) Right angle wedge

(9) Arbitrary convex polyhedron of four, five, or six sides
(10) Truncated elliptic cone
(11) Arbitrary surface

(12) Torus

A special operator notation uses the symbols (+), (-), and (OR) to
describe the intersections and unions. These symbols are used by the pro-
gram to construct tables used in the ray-tracing portion of the problem.
If a body appears in a region description with a (+) operator, the region
being described is wholly contained in the body. If a body appears in a
region description with a (-) operator, the region being described is
wholly outside the body. A region may be described in terms of several
subregions lumped together by (OR) statements.

The technique of describing a physical region is best illustrated by
examples. Imagine a mallet consisting of two cylinders. Call the mallet
head solid number 1 and the handle solid number 2. .

The two cylinders may be physically positioned and logically described
in several ways. One way is to consider the handle and head as separate
regions, as shown in Figure 1. The region description is region 1 = 1 and
region 2 = 2-1.

f—Solid 2
Solid 1 —| Reg 1 Reg 2 |

FIG. 1. Mallet with Handle and Head as Separate Regions
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. Another way is to think of the handle extending into the head, as
shown in Figure 2. A logical method of describing this mallet is region 1 =
1-2 and region 2 = 2, indicating that the mallet head contains a cylindrical
hole into which the handle is fitted.

Solid 1 — y Selid2
L Reg 2 |

Reg 1

FIG. 2. Mallet with Handle Extending Into the Head

Now consider a description of a mallet physically similar to that in
Figure 2 but whose handle consists of two types of material, one outside
the mallet head and the other inside the head, as shown in Figure 3.

A logical way to describe this is region 1 = 1-2, region 2 = 2-1, and

. region 3 = 1+2.

Solid 2
So11d 1~ Reg 1 /
Begj} Reg 2 j

FIG. 3. Mallet with Handle Consisting of Two Types of Materials
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A fourth way is to lump the mallet head and handle into one region,
considering them to be like materials, as shown in Figure 4. The descrip-
tion then is region 1 = (OR) 1 (OR) 2. This means that a point in region 1
may be in either solid 1 or solid 2.

Solid 2

Solid 1 yan

Reg 1 1

FIG. 4. Mallet with Head and Handle of Like Materials

A rule of construction imposes the additional restriction that region
descriptions include negation (-) of buttressing surfaces not otherwise
necessary to the logical description of the region. That is, if points on
the surface of body 2 are common to parts of the surface of body 3, as
shown in Figure 5, the description of region 200 is 200 = (+2) (-3).
Region 300 is defined as 300 = (+3) (-2).

100
Reg |Region
200 300
Region
Body 2 Region
Body 3

L

1
FIG. 5. Buttressing Surfaces
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GEOMETRICAL DESCRIPTION

The user of the program must specify the geometrical description by
establishing two tables. The first table describes the type and location
of the set of bodies to be used. The second table identifies the physical
region in terms of these bodies. The computer program converts these tables
into the form required for ray tracing. Note well: all the space must be
divided into regions, and no point may be in more than one region.

Coordinate System

The geometric figures used to define the target are located relative to
one another by the use of a three-dimensional coordinate system superimposed
on available engineering drawings. A readily identifiable reference point
should be designated from which the three-dimensional coordinate system can
easily be constructed. On armored vehicles such as tanks, the intersection
of the turret datum line and the center lines of the turret forms a natural
reference point for the coordinate system origin as illustrated by the sim-
plified tank in Figure 6.

Rectangular Parallelepipeds «(RPP)

Once the coordinate system is established, the target is inclosed in an
environment consisting of rectangular parallelepipeds (RPP's). The RPP's are
solid geometric figures used for gross subdivisions of the target environment,
which consists of the air surrounding and the ground under the target.

Twelve RPP's are used for the nuclear analysis of targets, as shown in
Figure 7, but only one RPP is required for conventional target analyses.
Twelve RPP's should be considered for all target descriptions so as to
standardize the target descriptions for use with either conventional or
nuclear analyses.

Identification Codes

Each region is assigned an identification code for use with conventional
vulnerability and MAGIC programs. A three-digit code is assigned to each
component of the target, such as armor, gun tube; and a two-digit code is
assigned to each space, such as inside air, outside air. A general division
of identification codes might be as shown in Table 1. A component described
using more than one region will have its ID assigned to each region.

Grid
All the rays that are traced through the target geometry originate in

the grid plane, which is a plane divided into equal squares called grid cells
and oriented so that a ray passed perpendicularly from the center of the plane



TN4565-3-71 Vol I

jue], poTJTTdurs uo pasodurisdng walsLg 93BUIPIOO)

- X

—®X

A&

‘9 "DI4




TN4565-3-71 Vol I

cm o=

+0r-y

+X

Twelve RPP's

FIG. 7.
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TABLE 1. Identification Codes

Component Codes

ID Codes Type of Component
001-099 Internal components
100-199 Types of armor
200-299 Fuel components
300-399 Miscellaneous exterior components
400-499 Gun components
500-599 Track suspension components¥*
600-699 Wheel suspension components
700-799 Power train components
800-899 Miscellaneous components
900-998 Not used at present

999 The ground

*ID Code 501 is reserved for the track; the computer assigns 502 if the
-track edge is hit.

Space Codes

Space Number Type of Space
00 Not used at present
01 External air
02 Crew compartment air
03 Not used at present
04 Not used at present
05 Engine compartment air
06 Not used at present
07 Not used at present
08 Not used at present
09 No further target

NOTE: The operation of the MAGIC program will not allow assigning different

space codes to bounding regions. In other words, a ray passing through the

geometry cannot pass directly from outside air (01) to inside air (02). There .
must be a three-digit coded item between different space regions.
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to the target will intersect the target coordinate system origin. The grid
plane is established with the following information: grid size, attack angle
of the target, and back-off distance from the origin of the coordinate system.

The attack angle is specified in terms of an azimuth and elevation angle
using a right-handed coordinate system. A positive azimuth angle is measured
from the positive X axis in a counterclockwise direction when viewed from
above, as shown in Figure 8. Elevation angles are measured from the X-Y
plane positive upward.

The back-off distance is the distance from the origin of the coordinate
system used in the target description to the grid plane. All the rays orig-
inating from a common grid plane must start in the same region; therefore,
the grid plane must be placed within the bounds of one region. If the grid
plane is to include the entire target, it must lie outside the target as
described in the region description. If only a certain component of the
target is to be considered (for instance, the engine of a tank), care must
be taken to insure that the grid plane lies outside the engine as described,
that it lies within the bounds of only one region, and that all rays end in
a common region.

Cellular Output

The basic output of the MAGIC simulation consists of cellular output
obtained from the ray tracing computations. The ray tracing phase is the
process whereby rays (one for each cell) are traced perpendicularly from the
grid plane through the target geometry. The calculated output for each ray
consists of the line-of-sight thickness of each geometric region traversed,
the obliquity (angle of incidence) of the ray with respect to the first
surface of each region encountered (excluding air or spaces), and the normal
or perpendicular distance through each region from the point of entry (exclud-
ing air or spaces). One unique feature of the program is that thicknesses
of bounding geometric regions with like functional identifiers are cumulative.
A representative vehicle section for target cell description data is shown
in Figure 9.

Data Input Error

The simulation contains statements to check the validity of the target
geometry data. Some of the errors are considered fatal and will cause execu-
tion to terminate, while others will be noted and special error messages
printed. A tally is maintained of the non-fatal errors; if they exceed a
specified number, execution terminates. Table 2 lists the error items and the
subroutine in the simulation where the error check statement is located.
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PLAN VIEW

ATTACK ASPECT
DIRECTION

FIG. 8, Attack Angle Geometry
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TABLE 2. Data Input Errors

Subroutine Description Error Type

GENI Body card does not contain correct Fatal
body abbreviation
Minor radius of torus equal to or Non-fatal
greater than major radius
Semi-major and semi-minor axes of Non-fatal
truncated elliptical cone are not
perpendicular or height vector is
parallel to base
Radii of upper and lower bases same Non-fatal
for truncated elliptical cone
Vectors used to describe a box, Non-fatal
right angle wedge, or truncated
elliptical cone are not mutually
perpendicular
Storage locations for body data Fatal
exceed allowable value
Logical operator was not located Fatal
Storage locations for region data Fatal
exceed allowable value
Number of regions in region table Fatal
input does not match the number
of regions specified
Number of body description cards Fatal
does not match the number speci-
fied
Region description error Fatal
Storage for enter/leave table Fatal
exceeded

RPPIN RPP description errors Fatal

12
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Subroutine Description Error Type

ALBERT Undefined plane in arbitrary con- Non~fatal
vex polyhedron (ARB) input
Four points describing a face of Non-fatal
of ARB are not in a plane
Error in numering points of ARB Non-fatal

VOLUM Next region number negative Fatal

MAIN No storage available for region Fatal
identification data

CALC Error in body type number Fatal
No normal found for arbitrary Non-fatal
surface

Gl Error in body type number Non-fatal
No intersect found in region Non-fatal
Error in body number of inter- Non-fatal
sected RPP
Error in surface number of inter- Non-fatal
sected RPP
No entries in region enter table Non-fatal
No region found for present point Non-fatal
Distance to next region is less Non-fatal
than zero

WOWI Error in body type number Non-fatal

ARS Data in hit table is in error Non-fatal

RPP More than two surfaces of RPP Non-fatal
were intersected

AREA Storage for area data exceeded Fatal

13
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OPTIONAL ROUTINES

Three optional subroutines--TESTG, VOLUM, and AREA--are available to
the user for performing special computations.

Subroutine TESTG

This routine may be used to trace a specified number of rays in any
portion of the target. These special computations are useful in checking
the input data target geometry and region specifications.

Subroutine VOLUM

This routine may be used to compute the volume of each region contained
within a specified portion of the target. An imaginary box is specified, and
the volume of each region in the box is computed.

Subroutine AREA

This routine may be used to compute the presented area of the target as
viewed from the specified attack angle. The presented area data is categor-
ized according to the component identification number of the first component
struck by the rays and to the total target.

14
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SECTION II

INPUT

Three types of target description data are required by the MAGIC
computer program. One type is the geometric figures that are used to
approximate the solid bodies comprising the target. If these figures
were put into a perspective drawing, they would look like a haphazard,
generally unrecognizable collection of lines and surfaces. The second
type of target description data combines the geometric figures into regions
forming the actual components of the target. If each region were identi-
fied by a unique color or shading, the shapes that appear would closely
resemble the components of the target being described. The third type
of target description data assigns identification code numbers to the
defined regions of the target.

These three types of description data are illustrated in Figure 10
and Tables 3, 4, and 5. Figure 10 shows the target as a simplified tank
described by eleven geometric figures and eleven regions. Table 3 lists
the 11 geometric figures used to represent the solid bodies.

TABLE 3. Bodies Used to Represent Tank

Body Number Body Type
13 Box
14 Box
15 Sphere
16 Sphere
17 Right circular cylinder
18 Box
19 Box
20 Arbitrary convex polyhedron
21 Ellipsoid of revolution
22 Ellipsoid of revolution
23 Box

15
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‘ Table 4 shows the manner in which the geometric figures are combined
into regions forming the actual components.

TABLE 4. Region Table for Tank

Region
Number

Body Numbers With Combinatorial
Operators Used to Create Region

13
14
15
16
17
18
19
"I' 20
21
22

23

13

13

15

15

17

13

13

13

21

22

13

~14

+14

-17

+16

+14

+14

+14

+14

-15
-18

-14

+18
+18

+18

+23

-18

+19

+19

-19
-22 =23
-21 -22
-20
+20

An explanation of region 15, the turret armor, shown in Figure 10,
illustrates the logic of the region descriptions shown in Table 4.
Region 15 is described in Table 4 as

Region 15 = 15 -17 -14 -16

Since the space being described lies within body 15 but does not
include the space in body 16, the description contains a + 15 (the +
sign being implied in this case) and a -16.
must be cut off where it extends into the hull.

17

The turret armor shell now
A -14 cuts this shell
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off at the inside edge of the hull armor. Since the gun tube extends
through the turret armor and has a different material and function, it
requires a different code in a vulnerability analysis and should be
"negated" from the turret armor region; thus we obtain the -17.

Table 5 lists the identification codes for the tank.

TABLE 5. Tank Identification Codes

Region Item Space Description
Number Code Code of Region
13 101 Steel armor hull
14 02 Inside air (crew)
15 102 Steel armor turret
16 02 Inside air (crew)
17 401 Gun barrel
18 334 Bulkhead
19 05 Inside air (engine)
20 701 Engine
21 041 Driver
22 001 Commander
23 007 Ammunition

A complex target requires a large amount of descriptive data. A
portion of the MAGIC program is devoted to reading data cards and to
checking and storing the data. A user option is to store the target
description data on magnetic tape so that on subsequent program executions
the target data processing portion of the MAGIC program will not be
required.

18
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‘ DESCRIPTION OF INPUT

This section contains descriptions of the input variables required to
execute the MAGIC program. The descriptions include the variable names,
definitions, and data card formats. Following is a list of the data cards:

Card

Title

W 00 N O 1 & LW N -

T T S A = T o T ~ S = O O S
R © ©W ® N O U & W N = O

22

Program Option Card

Title Card for Target

Target Input Constants
Rectangular Parallelepiped (RPP)
Body Description, Box (BOX) 'T
Body Description, Sphere (SPH)

Body Description, Right Circular Cylinder (RCC)
Body Description, Right Elliptical Cylinder (REC)
Body Description, Truncated Right Angle Cone (TRC)

Body Description, Ellipsoid of Revolution (ELL) >’*
Body Description, Right Angle Wedge (RAW)

Body Description, Arbitrary Convex Polyhedron (ARB)
Body Description, Truncated Elliptic Come (TEC)
Body Description, Arbitrary Curved Surface (ARS)

Body Description, Torus (TOR) ot
Region Table Input

Special Ray Tracing Input (Optional)

Special Volume Input (Optional)

Region Identification Data

Specification Card

Grid Cell Description

Subroutine AREA Input (Optional)

*Body description cards are used as required to describe the target.
The type and arrangement will vary accordingly.

19
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mum values of the X, Y, Z coordinates

Specify the maximum and mini
A special requirement for the RPP is

which bound the parallelepiped.
that the bounding planes must be parallel to the coordinate axes.

FIG. 11. Rectangular Parallelepiped Geometry
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(V)

Specify the vertex, V, at one of the corners by giving the X, Y, 2
coordinates. Specify the X, Y, Z components of the three mutually per-
pendicular vectors, A, B, and C, representing the height, width, and
length of the box. Note that the only geometric difference between a
BOX and an RPP is that a BOX may be arbitrarily oriented, but the bounding
planes of an RPP must be parallel to the coordinate axes. Also, the BOX
and RPP serve different functional uses. The RPP may be used only to
describe the enclosing environment regions of the target but not any
portion of the target itself. The BOX is used for describing portions of
the target.

Card Columns

Number
of Cards 1-3 4-6 11-20 21— 31-40 41-50 51-60 _ 61-70
1 of 2 Solid BOX Vx v v A A A
Number y z x y z
2 of 2 Blank Bx By Bz Cx Cy Cz
The three vectors, K; E, and E} may be interchanged on the cards.

FIG. 12. Box Input
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Specify vertex V at the center and scalar R denoting the radius.

Card Columns

of Goens | 1-3 4-6  11-20 21-30 31-40 41-50
1 of 1 Solid SPH vx Vy Vz R

FIG. 13. Sphere Input
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Specify vertex V at the center of one base, height vector ﬁ; and
scalar R denoting the base radius.

Card Columns

Number

. 1g | 1-3 4-6 11-20 21-30 31-40 41-50 51-60 61-70

1 of 2 Solid v v v H H H
o Numbex RCC X y z X y z

2 of 2 Blank R Blank

FIG. 14. Right Circular Cylinder Input
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=]

Specify the coordinates of V, the center of the base ellipse,
height vector H, and vectors RI and RZ in the base plane defining the
semi-major and semi-minor axes, respectively.

Card Columns

ogug::r 1-3 4-6 11-20 21-30 31-40 41-50 51-60 61-70
Solid v m i m
Lof? Number | REC ’x Yy z X y z
R1 R1l Rl R2 R2 RZZ
2 of 2 Blank X y z X y

FIG. 15. Right Elliptical Cylinder Input
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Specify vertex V at the center of the larger base, height vector H,

and scalars Ry and R, denoting the radii of the larger and smaller bases,
respectively.

Card Columns
Number
of Cards] 1-3 4—-6 11-20 21-30 31-40 41-50 51-60 61-70
Solid
1 of 2 Number TRC Vx Vy Vz Hx Hy Hz
2 of 2 Blank R1 RZ Blank

FIG. 16. Truncated Right Angle Cone Input
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>

Specify either (1) the X, Y, Z coordinates of foci F1 and F2 and
scalar L denoting the length of the major axis; or (2) the X, Y, Z
coordinates of vertex V at the geometric center, the vector A defining
the semi-major axis, and scalar R denoting the radius of the circular
section taken at the center.

Card Columns

Number
of Cards 1-3 4-6 11-20 21-30 31-40 41-50 51-60 61-70 IC(J)*
1 of 2 §OIld ELL le Fly Flz F2X F2y FZZ Blank
umber
2 of 2 Blank L Blank
Solid A% v \Y% A A A
1 of 2 Number ELL x y z - y z ;ggJ)
2 of 2 Blank R Blank Blank

*The two foci may be interchanged in the card format.

FIG. 17. Ellipsoid of Revolution Input
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Specify vertex V at one of the right-angled corners by giving the
X, Y, and Z coordinates. Specify the components of the three mutually

perpendicular vectors, of which two, A and B, are the legs of the right
triangle formed, and the third, T, is the width of the wedge.

Card Columns

Number
- - - - - - - 61-70
¢ Cards 1-3 4-6 11-20 21-30 31-40 41-50 51-60 1-7
Solid
1 of 2 Nonbes RAW Vx Vy Vz B Ay A,
2 of 2 Blank B
X y z X y z

The two legs, A and B, may be interchanged in the card format.

FIG. 18. Right Angle Wedge Input
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2

The arbitrary convex polyhedron may be a four-, five-, or six-faced
figure, each face having either three or four vertices. The four vertices
of a face must lie in a plane. An ordinal number (1 to 8) is assigned to
each vertex. Each vertex is listed giving the X, Y, Z coordinates. For
each face of the figure, list the four ordinal vertex numbers in a clock-
wise or counterclockwise direction.

Card Columns

Number
of Cards 1-3 4-6 11-20 21-30 31-40 41-50 51-60 61-70
Solid

1 of5 Nugber ARB 1 ly 1, 2y 2y 2,

2 of 5 3x 3y 32 4x 4y 4z

3 0f 5 - ?y -, 6y 6y 6

4 of 5 7x 7y 7z 8x 8y 8z
12-15 17-20 20-25 27-30 32-35 37-40

50f 5 1234 5678 3487 1265 2376 1485

FIG. 19. Six-Faced Arbitrary Convex Polyhedron Input
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7,8 5,6,7,8
3,4
5 .
3
1
2 2
6 VERTICES 5 VERTICES
Faces: 3124 7658 1375 Faces: 1234 6435 6128
2376 1265 1265 6237 7415 7415
Card Columns
Number
of Cards 1-3 4-6 11-20 21-30 31-40 41-50 51-60 61-70
Solid
1 of 5 Numbar ARB 1x 1v lz %x, 2v 2,
2 of 5 3x jy 3z 4x 4y 4z
3 of 5 S Sy 5y 6X 6y 6,
4 of 5 7x 7y 7z 8x y 82
12-15 17-20 22-25 27-30 32-35 37-40
T T L
5 0f 5 Use Numbers Above
I | L i
Repeat one face to obtain the six faces required in the programs.

FIG. 20.

Five-Faced Arbitrary Convex Polyhedron Input
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3,7

12 2,6

Card Column

N
Number |l 1-3 4-6 11-20 21-30 31-40 41-50 51-60  61-70
Solid
1 of 5 |Number ARB Lx ly lz 25 2y 2z
2 of 5 3 3 3 4 4 4
X y z X y z
3 0of 5
SX Sy Sy 8. y 2
4 of 5 7 7 7 8 8 8
X y z X y z
12-15 17-20 22-25 27-30  32-35 37-40
5 0f 5 3127 2146 4328 1345 3127 3127
Repeat one face to obtain the six faces required in the programs.

FIG. 21. Four-Faced Arbitrary Convex Polyhedron Input
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B
Specify the coordinates of vertex V at the center of the larger
ellipse; and the X, Y, and Z components of height vector H and vec-
tors A and B describing the semi-major and semi-minor axes. Specify
P, the ratio of the larger to the smaller ellipse. (NOTE: Height
vector H does not have to be perpendicular to the base plane.)

Card Column

Number B _ _ B _ ~ ~ ~

of Cards 1-3 4-6 11-20 21-30 31-40 41-50 51-60 61-70
Solid v v vV H = 1

1 Of 3 Number TEC X y z X y 2

2 of 3 A, By A B B, B,

3 0f 3 P

FIG. 22. Truncated Elliptic Cone Input
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