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Tbis report assumes a familiarity with the GIFT and MAGIC computer codes. 
The EDIT-COMGEOM code is a FORTRAN computer code. The EDIT-COMGEOM code 
the target description data which was used in the MAGIC computer code to the 
target description data which can be used in the GIFT computer code. Changes 
are also made to the target description data to decrease computer run time and 
computer memory. 
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I. INTRODUCTION 

1.1 Background 

The original EDIT-CQMGEOM code was written by Mr. Larry Bain of 
Army Materiel Systems Analysis Agency: the version of the EDIT-COMGEOM 
code presented in this report is an improvement of the original code. 

This report assumes a familiarity with the MAGIC1 and the GIFT2 

codes. The EDIT-COMGEOM code converts target description data used as 
input to the MAGIC code into target description data which can be used 
as input to the GIFT code. 

The air space (01) enclosing the target used by the MAGIC code can 
be deleted in the GIFT code. The EDIT-COMGEOM code deletes those regions 
defined as "01" air spaces and when possible the solids associated with 
those regions are also deleted. The GIFT code has a new solid type 
called RPP which requires less computer storage and computer run time 
than either the BOX or the ARB solid. The EDIT-COMGEOM code converts 
the BOX and the ARB solids which are equivalent to RPP's into RPP solids. 

After the above changes are made, a renumbering and reordering of 
the target description data for the MAGIC code is required before the 
data can be used as input for the GIFT code. The EDIT-COMGEOM code 
does the renumbering and reordering. 

1.2 Contents of this Report 

This report contains three sections and three appendices. The 
first section discusses the requirements and limitations of the EDIT
COMGEOM code. The second section describes the input requirements for 
the code. The third section describes the output of the code. Appendix 
A is a listing (print-out) of the code. Appendix B is a listing of a 
sample input. Appendix C is a listing of the output from the sample 
input. 

1NWC Technical Note 4565-3-71; Volumes I & II; "MAGIC Computer Simula
tion, Volume I, User Manual; Volume II, Analyst Manual," by Armament 
Systems, Inc., and Propulsion Development Department, May 1971. 
(Available from Department of the Navy, Naval Weapons Center, China 
Lake, California 93555}. 

2Lawrence W. Bain & Mathew J. Reisinger, "The GIFT Code User Manual; 
Volume I Introduction and Input Requirements," BRL Report No. 1802, 
April 1975. 
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II. GENERAL DISCUSSION 

2.1 Required Tapes 

The EDIT-COMGEOM code requires three temporary binary tapes on 
FORTRAN units 10, 11, and 12. Disc or drum may be substituted for 
these tapes. The tape on FORTRAN unit 10 contains the region table 
created by EDIT-COMGErn4 Code. The tape on FORTRAN unit 11 contains 
the MAGIC Solid Table, and the tape on FORTRAN unit 12 contains the 
original MAGIC Region Table. 

An array called "!DENT" is used to store the Region Identification 
Table. It is dimensioned for 1000 regions. An array called "!SOLID" 
flags those solids to be kept in the target description data. It is 
dimensioned for 2500 solids. The Solid Table, Region Table and 
Region Identification Table will be discussed in more detail in later 
sections of this report. 

2.2 Converting the Code for use by Different Computers 

The EDIT-COOGErnl code, listed in Appendix A, runs on either the 
CDC or Univac computers. The code can be made to run on BRLESC 
(or IBM) computer by changing the comment cards labeled in card 
columns 73-80 with "BRLESC" (or "IBM") to executable statements. 
Cards labeled in columns 73-80 with other computers must be removed or 
changed to comment cards. 

For example, the arrowed lines in the listing of the code in 
Appendix A are as follows: 

C 104 CALL SETCND 14t 6RLESC 
C DIC006 180,32,SOLI1tt IREG, IIOPIII,ISOLII1,1•1,91 6RLESC 

In order to use the EDIT-COOGEOM code on the BRLESC computer, ''C" 
would be removed. The four lines following the above lines: 

104 WRITE 110,311 SOL 
REMIND 13 
R&AO 110,401 IREG, 110PIIt,ISOLIII,I•l,91 
RININO 10 

would be removed or changed to comment cards. 
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III. INPliT 

3.1 Control Card 

The control card is the first data card. It specifies the FORTRAN input and 
output unit numbers. The format of the card is shown in Figure 1. 

3.2 MAGIC Target Description Data 

The MAGIC target description data follows the control card. The form of the 
data is reported in reference l,"MAGIC Computer Simulation." 

The data consists of: 

(a) A Title Card. 

(b) A Target Input Constraints Card. 

(c) A set of solid descriptions called a Solid Table. 

(d) A set of regions described in terms of combinations of solids called a 
Region Table. 

(e) A set of alphanumeric descriptions of a region called a Region Identifica
tion Table. 

3. 3 Target Input Constraints Card 

The input data for the EDIT-COMGEOM code uses the same input format as stated 
in technical note "MAGIC Computer Simulation," except for the Target Input Con
straints card. The format of the Target Input Constraints card is shown in 
Figure 2. 

3.4 Order of Input 

A summary of the order of the data for EDIT-COMGEOM code is shown in Figure 3. 
A listing of a sample input for the EDIT-COMGEOM code is located in Appendix B. 
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1-5 

(BLANK) 

FORMAT: (5X, 2I5) 

Name 

IN 

IOUT 

1-10 

NRPP 

FORMAT: (3Il0) 

Name 

NRPP 

NSOL 

NREGON 

Columns 

6-10 

11-15 

Columns 

1-10 

11-20 

21-30 

6-10 

IN 

11-15 

IOtrr 

Remarks 

The FORTRAN unit number for the input. 
(If "IN" equals 0, it is set to 5 by the 
code.) 

The FORTRAN unit number for the output. 
(If "IOtrr" equals zero, it is set to 6 by 
the code.) 

Figure 1. Control Card 

11-20 

NSOL 

21-30 

NREGON 

Remarks 

The number of rectangular parallelepipeds 
(RPPs) used to describe the target's 
environment. 

The number of solids other than the above 
RPPs used to describe the target. 

The number of regions used to describe the 
target. 

Figure 2. The Target Input Constraints Card 
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,;------1....---- Blank Card to 
Signal End of Input 

Region Identification Table 

J • Blank Card (Optional) 

Fill "-1" in Colunms 4 and 5 
Indicates End of Region Table 

J • Region Table 

J,. Solid Table 

, Target Constraints Card 

( ~ Title Card 

Control Card 

Figure 3. Card Order for Input 



IV. OUTPUT 

A listing of the output of the EDIT-COMGEOM using the Sample Input of 
Appendix B is located in Appendix C. 

4.1 Solid Table 

A sample line of output of the Solid Table is: 
,.,, •75,0000 u.oooo u,oooo 48,0000 

The number in columns l-3 (the number is 1 in the example above) is the new solid 
number. If the solid number is greater than 1000, only the last three digits are 
used. The number in columns 70-75 ("2" in the example above) is the solid number 
used in the MAGIC target description data. The number in columns 76-80 ("3" in 
the example above) is the card or line count of the GIFT target description data. 

3 

Those ARB or BOX solids which have been converted to an RPP have the following 
message printed: 

BOX 3 HAS BEEN CONY!RTEO TO A ~pp, 

4.2 Region Table 

A sample line of output of the Region Table is: 

I 0~ I •2 _, . ., ~too~ 30R 81 

The number in columns 1-5 (the number is 1 in the example above) is the new region 
number. The number in columns 71-75 ("2" in the example above) is the region number 
used in the MAGIC target description data, The number in columns 76-80 ("81" in 
the example above) is the card or line count of the GIFT target description data. 

The solid numbers in columns 6-69 in the MAGIC target description used to 
describe a region are replaced with the new solid numbers represented in the new 
Solid Table of the output. 

4.3 Region Identification Table 

A sample line of output for the Region Identification Table is: 

1 tnn 0 BODY 96 

Columns 71-80 are used for labeling as described for the Region Table above. 
Any alphanumeric region description data located in columns 71-80 of the MAGIC 
target description data will be deleted. 

4.4 Summary Table 

The Summary Table contains the number and listing of solids and regions 
deleted from the MAGIC target description data, In the sample below,l solid and 1 
rej!ion were deleted: the solid deleted and re)!ion deleted were both numbered "1": 
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NUM8[R 0, SOLIDS DELETED 1 
I 

NUIIIIER 0, REIIONI DELETED 1· 
I 
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Appendix A: A Listing of the Code 

t EOif-GOIIGEOII PAOGRAII 
c 
t PROGRAM DELETES ALL REGIONS IDENTIFIED AS AIR 1 
C AND CHANGES •NAGit• leOIIS TO •GIFT• BODIES 
C ARRAYS ARE DIMENSIONED FOR 1000 REGIONS AND 2500 SOLIDS 
c 
C INPUT 
C SPECIFY INPUT AND OUTPUT UNITS 
C 6-10 IN - INPUT UNIT - IF 0 DEFAULTS TO CARD READER JNz5 
C lG-15 lOUT - OUTPUT UNIT - IF 0 DEFAULTS TO PRINTER IOUT•6 
C TITLE CARD 
C CONTROL CARD 
C SOLID TABLE 
C REGION TABLE FOLLOWED BY -1 CARD 
C IDENT TABLE FOLLOWED BY BLANK CARD 
c 
C UNIT IN - INPUT OLD COM GECM DESCRIPTION 
C UNIT lOUT- OUTPUT NEW COM GEOM DESCRIPTION IEDITEDI 
C UNIT 10 -NEW REGION TABLE !TEMPORARY- BINARY) 
C UNIT 11 - OLD SOLID TABL6 CTEMPORARY - BINARY) 
C UNIT 12 - OLD REGION TABLE CTEMPC·RARY - BINARY! 
c 
c 

c 

c 

D(MENSION TITLEI181 
DIMENSION RPPC181, SOLI181, ISOLIDI2500l 
0•1 MENS ION IOPI9), ISOLI91 
CI"ENSION KARDI111t IDENTI12,10DOI 
EQUIVALENCE ISOLIZI,SOLTYPI 
LOGICAL DELETE, PRNT 
DATA B~X,AR8 13HBOX,3HARB I 
DATA ATE 14H8 I 
CAll ARS 13HARSI 
DATA BLANK I 3H I 
CATA END I lHEND I 

1 FORMAT15X,2151 
2 FOR"ATI1Hlo10HUNIT IN ~ ,141 

1 lH olOHUNIT OUT •ol4//l 
10 FORMATI17A4,AZ,J101 
15 FORMATilH ol7l4,l2tl101 
20 FORMATI3110o40X,I101 
25 FORMATilH .3110o40X,ll01 
30 FORMATI17A4,A2o2151 
31 FOIMATII3,A3,16A4,2151 
32 FORMATII8o91A2ol511 
35 FORMATilH ol7l4ol2oZI51 
36 F&RMATilH ,J3.A3,l6l4,ZI51 
40 FORMATII5olXo91l2oi51,1X,215l 
41 FORMATI5XolXo91l2 0 151,1Xo2151 
42 FORMATII5o70X,J51 
43 FORMATI75X,J51 
45 FORMATI1H ol5.1X,91AZ,I51,1Xo2151 
46 FORMATilH ,5X,lXo91A2ol51,1Xo2151 
47 F&RMATilH oi5,70Xol51 
48 FtRMATI1H o75X,J51 
50 FORMATI3110,10X,TA4tA2,2151 
55 FORMATI1H o3110o10XoTA4,A2,2151 
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t 
c 

UUTIALIZf! 

RIAD l , IN , lOUT 
If IIN.EQ.O I IN • 5 
If I lOUT oEQ.O I lOUT • 6 
WIUTEI6,21 lhtiOUT 
NCARD • 0 
IIICCRD ~ 1 

C CMLL DISC 110,2001 S CALL DISC 111,2001 S CALL DISC 112t2001 
REWIND 10 
RIIWI NO 11 
REiWIND 12 
If IINoNE.51 REWIND IN 
If IIOUT.NEo61 REWIND lOUT 
PRNT•.fALSE. 
IFIIOUT.EQo61 PRNT=.TRUE, 

C PRNT•, TRUE. 
C CLEAR !DENT STORAGE 

DO 90 1~1,12 
CO 90 L=l,1000 

90 IOENTII.L 1•0 
C CLEAR SOL 10 T AIILE 

c. 
c 
c 

c 
c 
c 

c 
c 
c 

co 91 121.2500 
91 I SOLI Dlli•O 

READ AND WRITE TITLE CARD 

REiAO IIN,101 TITLE 
~CARD = NCAR~ + INCCRD 
lfCPRNTI WRITEiloUT,151 TITLE, NCARD 
lfi,NUT.PRNTI WRITEIIOUT,101 TITLE, NCARD 

READ CONTROL CARD 

RBAD 11Nt201 NRPP, NSOL, NREGON 
NSOLIO = NRPP + NSOL 

READ SOLICS ANO STORE ON UNIT 11 

I& INRPP.EQ.OI GOTO 101 
DO 100 1•1,NRPP 
READ IIN,301 RPP 
WRITE 1111 RPP 

100 COHINUE 
101 11S.OL•O 
102 READ CIN,31J SOL 

I~ ISOLTYP,E~.IILANKI GOTO 103 
"S0l•I1S3L +1 
15 I"SOL,GT.NSOLI GOTO 10~ 

103 WRITE 1111 SOl 
GOTO 102 

• -c 10"' CALL SETCWD lit I 
- C DICODii 180,32,SOlllll IREG, I IOPCII,JSOLCII.I =1, 91 

c 

10"' WRITE 110t311 SOl 
REWIND 1J 
R8AD 110,It01 IREGt IIOPIIJ,ISOLII1tl•l,91 
RIIWIND 10 
SOLTYP • END 
WRITE 1111 SOL 

BRLESC 
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C READ REGIONS AND STORI OM UNIT 12 
c 

110 WRITE 1121 IRIGoiOP,ISOL 
IF CIREG.LT.OI GOTO 111 
RIAO 11Mo401 IREGo IIOPCIIoiSOLIIIo1•1o91 
GOTO 110 

C CHECK FOR REGION RPP 
111 RBAD 11Mo501 KARD 

II IKARDtlloMioOI GOTO 121 
c 
C READ IDENT TABLE AND STORE IN ARRAY IOENT 
c 

c 

120 RBAO IIN,501 KARD 
IF IKARDI11.fQ.OI GOTO 200 

121 L"KARDill 
IOENTil,L laO 
IF CKARDC31.EQ.11 GOTO 120 
IF IKARDI21oEOo999l GOTO 120 
DO 122 1•1oll 
IDENTCI,LI • KARDCII 

122 CONTINUE 
IDENTC12oLia KARDI11 
GOTO 120 

C READ OLD REGION TABLE FROM UNIT 12 
C DELETE AIR 1 
C FLAG SOLIDS USED IN R6GION DESCRIPTION 
C STORE NEW REGION TABLE ON UNIT 10 
c 

2.00 NBWREG~O 
NREGaO 
REWIND 12 

210 READ 1121 IREG,IQP,JSOL 
IF IIREGI 290,220,230 

C SAME REGION 
220 IF IDELETEI GOTO 210 

GOTO 250 
C NEW REGION 

230 NREG•NREGH 
IF IIDENTI1oNREGioNEoOI GOTt 2~0 
O&LETE a .TRUE. 
GOTO 210 

C KEEP THIS REGION 
2~0 DELETE • .FALSE. 

NEWREG • NEWR!G + 1 
IO&NTiloNREGI a NEWREG 

C FLAG SOLIDS USED 
250 00 251 lalr9 

IF CISOLCII.EQ.OI GOTO 251 
La lABS IISOLIIII 
I SOLIDI L1 a 1 

251 CONTINUE 
C STORE NEW REGION 

WRITE 1101 NEWREGoiOP,ISOLoiREG 
GOlD 210 

C END OF REGIONS FLAG 
290 WRITE (101 IRIG,JOP,ISOLoiREG 

c 
C SET UP SOLIDS 
c 

15 
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c 

NEWSOL " 0 
DO 300 1•1tNSOLIO 
If IISOLIOCII.EQ,OJ GOTO 300 
N&.SOL • HEWSOL + 1 
ISOLIDC II • NEIISOL 

300 CONTINUE 
NBWRPP • 0 
I~ CNRPP.EQ.OI GOTO 310 
DO 301 1=1,NRPP 
IR IISOLIDCII.NE,OI NEWRPP•NEWRPP+1 

301 CONTINUE 

C WRITE NEW CONTROL CARD 
c 

t 

310 NEWSOL = NEWSOL - NEWRPP 
NCARO = NCARD + INCCRO 
IFCPRNTI WRITEIIOUTt251 NEWRPP,NEWSOL,NEWREG,NC.RO 
lfloNOToPRNTI WRITECIOUT,lOI NEWRPP,NEWSOLoNEWREG,NCARO 

C WRITE NEW RPP CARDS 
c 

c 

REWIND 11 
lfi INRPP,EQ,OJ GOTO 330 
00 320 IRPP•l,NRPP 
ReAD C 111 RPP 
If CISOLIDIIRPPJ,EQ.OI GOTO 320 
~CARD = NCARt + INCCRD 
IFIPRNTI WRITEIIOUTo351 RPP,IRPP,NCARD 
IfC.NOT.PRNTI WRITEIIOUT,301 RPP,IRPP,NCARD 

320 CONTINUE 

C WRITE NEW SOLID TABLE 
c 

330 NSOL=NRPP 
340 READ 1111 SOL 

If ISOLTVP,EQ,ENDI GOTO 400 
IF ISOLTYP.NE.BLANKI GOTO 350 

t SAME SOLID 
IF IDELETEI GOTO 340 
GOTO 370 

C NEW SOLID 
350 NSOL = NSOL • 1 

If IISOLIOINSOLI.NE.OI GOTO 360 
DI!LETE = .TRUE, 
GOTO 340 

t KEEP THIS SOLID 
360 DSLETE = ,FALSE. 

NEWSOL • MOO( ISOLIDCNSOLI , 1000 I 
C CHANGE 'MAGIC' ARS TO 'GIFT' ARS 

l'tSOLTVPoNE.ARSI GOTO 364 
DO 362 ldtr 18 
IIISOLClloNEoBLANKI GOTO 370 

362 CONTINUE 
RBADUU SOL 
SOLTYP.ARS 
GOTO 310 

t CHECK 80X OR AR8 FOR OIGENERATION TO AN RPP BODV 
364 lfCSOLTYP.NE.80XI GOT8 365 

CALL CK80X CSOL,NEVSOL,NCARD.INCCRO,NSOLoiOUToPRNTI 
GOTO MD 
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365 lftSO~TYP.NE.ARBI &OTO 370 
IRISOLf3l.NE.ATEoANO.SOLI31.NE.ILANKI GOTO 370 
C~LL CIARB fSOLoNEMSOL,NCARO,INCCR0 0 NSOLoiOUT,PRNTI 
GOTO 3'WI 

C WRITE NEW SOLID 

c 

310 NCARO • NCARO + INCCRO 
lffPRNTI WRITEIIOUT,361 NEWSOLofSOLflloi•2,181,NSOLoNCARO 
IAI.NOT.PRNTI WRITEIIOUTo311 NEMSOlofSOLII1,1•2o1BI,NSOL,NCARO 
GOTO 340 

C WRITE NEW REGION TABL& 
c 

400 R&WIND 10 
410 R&AO 1101 NEWREG,IOP,ISOL,IREG 

If INEWREG.LT.OI GOTO 490 
DO 420 131.9 
If IISOLIII.EQ.OI GOTO 420 
L • lABS IISOLIIII 
ISOLIII • ISIGN fiSOLIDILitiSOLfltt 

420 CONTINUE 
NCARO • NCARC + INCCRD 
If IIREG.EQ.OI GOTO 430 
NREG • IREG 
IFIPRNTI WRITEfiOUT,451 NEWREG,IIOPIII,ISOLIII,1•1,91,NRcG,NCARO 
lfi.NOT.PRNTI WRITEflOUT,40tNEWREG,IIOPIII,JSOLIJI,l•l,91,NREG, 

1 NCARO 
GOTO 410 

430 IFIPRNTI WRITEIIOUT,~61110PIJI,ISOLIII,J=1,9I,NREG,NCARO 
IFI.NOT.PRNTI WRITEIIOUT,46IIIOPIIItiSOLII1,1=1t91,NREG,NCARO 
GOTO 410 

t END OF REGION FLAG 
490 NCARO = NCARC + INCCRD 

IFIPRNTI WRITEIIDUTo411 NEWREG,NCARD 
IFI.NOT.PRNTI WRITECIDUT,~21 NEWREG,NCARO 

C BLANK tARO FOR REGION RPP 

t 

Nt ARD • NCARil + INCCRD 
IFIPRNTI WRITEIIOUT,~BI NCARD 
IFI.NOT.PRNTI WRITEIIOUT,431 NCARD 

C WRITE NEW IOENT TABLE 
c 

DO 5DD L=1,NREGON 
If IIDENTI1tLI.EQ.OI GOTO 500 
NCARO • NCARC + INCCRD 
IAIPRNTI WRITEIIOUT,S51 IIOENTIItLioi•1,12J,NCARD 
lfi.NOT.PRNTI WRITEIIOUT,50111DENTCioLI,I•lt121,NCARO 

500 CONTINUE 
C END OF TABLE FLAG 

t 

NCARC • NCARC + INCCRD 
lfiPRNTI WRITECIOUT,481 NCARD 
IFI.NOT.PRNTI WRITEfiDUT,431 NCARD 

C LIST SOLIDS DELETED 
c 

NSIOL • 0 
DO 1000 1*1,NSOLIO 
lA IISOLIOIII.NE.OI GOTO 1000 
NSOL • NSOL + 1 
ISOLIDINSOLI ~ I 

1000 CONTINUE 
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t 

t 

PRINT 1001 , NSOL 
IF CNSOL.NE.OI PRINT 1002, IISOLIDIII,I•loNSOLI 

1001 FDRMATI1Hl,'NUNBER OF SOLIDS DELET£0' 1 15 
1002 FORMATilH 0 10151 

t LIST REGIONS DELETED 
t 

c 

c 

c 

NREG • 0 
DO 2000 I•l,NREGON 
If IIDENTI1oii.NE.OI GOTO 2000 
NREG • NREG + 1 
ISOLIDINREGI • I 

2000 CONTINUE 
PRINT 20~1 , NREG 
PRINT 2002 , IISOLIOIII,I•loNREGI 

2001 FORMATilHO,'NUMBER Of REGIONS DELETED•, 15 I 
2002 FORMATilH o10151 

STOP 
END 

SUBROUTINE CKARBISOloNEWSOloNCARDoiNCCRD,NS~LoiOUl,PRNTI 

t THIS SUBROUTINE CHANGES AN ARB TO A RPP 
c 

DOUBLE PRECISION x,y,z,A,B,t 
DINENSI~N SOLI1BioXIBI 0 YI81,li81,RI6l,IVI~,61,AI6l 1 BI6l,CI61 
OI~ENSION TEMPI10l 
LO~ICAL PRNT 
DATA ARB /3HAR8/ 
OATA ATE /~HB I 
OATA BLANK 14H I 
DATA RPP 13HRPPI 
DATA IV I 1,2,3,~, 5,6,7,8, 1,5,8,~, 2,3,7,6, 1t2o6o5o 4,3,7,8/ 

1 F0RMATI2A3 0 l6A•I 
2 FORMAT(6F10.0I 
3 F0RMATI10X,6FlO.Ol 
~ FORNATilH oi3 0 A3,A~,6f10.~o2151 
5 FORMATilH ol3o7X,6F10 •• ,215l 
6 f0RNATI5H ARB oi3 0 29H HAS BEEN CONVERTED TO A RPP.l 
1 FORNATI611X,.Illl 
8 FORNATI1JX 0 611X 0 .I111 
9 FORMATI15A~I 

10 FORMATilH ol3o7l 0 611X,~l11o30Xo2151 
11 FORMATil3oA3oA~o6F10.~o2151 
12 FORMATII3o7Xo6FlO.~o2I5l 
13 FORMATII3o7Xo611X,~Illo30Xo2I51 

TOL•o0001 
HSOL~SOLI31 

t CONVERT TO flOATING POINT fORMAT 
t REWIND 12 

DO 100 I•1,8o2 
ENCODE160o9oTEMPC1111SOLIJioJ•~,181 
D8CODEI60o2oTEMPI1ll IIII•YIII,ZIIl,XII+11,VII+11oZII+11 

t DICODEI60,2,SOLI~ll XIII,YilloZilloXII+li,YII+li.ZII+11 
C WRITEI12oll SOL 

100 IFIN.NE.~.OR.HSOLoNEoATEI READilll SOL 
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C IRIHSOL.EQ.&LINkl MalfEClltll SOL 
C RBIIIICD U . 
c DO 101 l•1,a,z 
C 101 REA0112tll XllltYIIItlCII.X11+11tYCI+11t1CI+11 
C IFCHSOL.EQ.BliNKI READC1Z,BI IV 
C I~CHSOL.EQ.8l1Nkl DEtODEC10o7oSOlC.II IV 

JFCHSOl.EQ.ATEI GOTO 110 
EICOOEUZ,9, TEMPI liiiSOLCJ J 0 J•~tlll 
DICODEIJOoloTEMPI1111Y 

C FINO EQUATION OF FACES, TEST FOR RPP 
110 Nf•O 

DO 120 J•lo6 
CALL EQFACE IAPoBP,CP,XILioYILiolllltlt2tJI 
IFIABSiUCIII.LE.TOLI NZ•NZ+l 
lfiABSC8liii.LEoTOLI NZ•NZ+1 

120 lfiABSICIIIIoLE.TOLI NZ•NZ+l 
I~CNZ.EQ.l21 GOTO 200 

C FAILED, REMAINED AN ARB 
NCARO•NCARO+JNCCRD 
IFIPRNTIWRITEIIOUT,~INEWSOL,ARBoHSOL,IXIIIoYIII,Zill,l•lt21,~SOL, 

l NCARD 
IFI.NOT.PRNTI WRITEIIOUT,lliNEWSOL,ARB,HSOL,IXIII,Yili,ZIII,I•l,21 

l oNSOL,NCARD 
DO UO 1=3,B,z 
~CARD•NCARD+INCCRD 
IFIPRNTIWRITEIIOUT,51NEWSOL,XIII,YIII,liii,X11+11,YII+lloZI1+11t 

1 NSOL,NCARD 
IFI.NOT.PRNTIWRITEIIOUT,121NEIISOL,XIIJ,YIII,llllt~ll+li,YII+ll, 

1 Zll+li,NS·lL,NCARO 
UO CO,..TINUE 

IFIHSOL.EQ.ATEI RETURN 
NCARD•NCARD+INCCRD 
IFIPRNTIWRITEIIOUT,lOI NEWSOLoJV,NSOL,NCARD 
lfi.NOT.PRNTI WRITEIIOUT,131 NEIISOloiV,NSOL,NCARD 
RETURN 

C CONVERT TO RPP 

c 

200 DO 210 1•2,8 
IFIXIII.NE.XI111XI21•XIII 
IFIYIIIoNEoYiliiYI21•YIII 

210 IFIZIIIoNEoZilllli21•ZCII 
RI11•AMIN11XI11,XC211 
RI21•AMAXliX111tXI211 
R.l 31•AM1Nl1Yili,Yl211 
R1 ~I•AMAXU Y 11 It Yl211 
Rl51•AMIN11ZI11,ZI211 
Rt61•AMAX111111,11211 
NCARD•NCARD+INCCRO 
IFIPRNTIWRITEIIOUT,~I NEIISOl,RPP,&LANK,R,NSOL,NCARD 
IPI.NOT.PRNTI WRITEIIOUTo111 NEWSOL,RPP,BLANK,R,NSOL,NCA~D 
IIRITEC6,61 NSOL 
RETURN 
END 

SUBROUTINE CKBOX CSDLoNEIISOL,NCAROoiNCCRD,NSOLtiOUT,PRNTI 

C THIS SUBROUTINE CONVERTS A BOX TO A RPP 
c 

DIMENSION SOLI1BitBI121,TEMPilOI,RI61 
LOGICAL PRNT 
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DiTA lOX /iHIOX/ 
DATA RPP /iHRPP/ . 

1 f0RMAT12Airl6A.I 
2 FORMATI6flO.OI 
3 FORMATI10Xr6F10·01 
• FORMATilH r13,Ai,.X,6Fl0 •• ,2151 
5 FORMATClH rlio7Xr6Fl0 •• ,2151 
6 FORMATC5H BOX ,13r29H HAS 8EEN CONVERTED TO A RPP.I 
1 FORMATI15A.I 
B FORMATII3,Al,.X,bF10o.,2151 
9 FORMATCil,7Xo6FlO •• ,z15l 

C CONVERT TO FLOATING POINT FORMAT 
ENCOOEI60t7tTEMPillliSOLIII,I•~•l81 
O!COOEC60,2,TEMPI111181ll,lml,61 

C DECODEI60o2oSOLI~IIIBCII,l•lt61 
C RBWINO 12 
C WRITEI12tll SOL 

R&ADilll SOL 
BNCOOEI60,7,TEMPI1111SOLI11rl=4o181 

DECODEI60t2tTEMPillll8111,1•7,121 
C D&CODEI6Q,2,SOLI4111Bill,lm7,121 
C WRITEI12tll SOL 
C REWIND 12 
C R6ADI12t31 8 
C CHECK FOR RPP 

Nl•O 
DO 100 1=4t12 

100 IAIBIII.EQ.O.OI NZ=NZ+l 
151NZ.EQ.61 GOTO 200 

C FAILED, REMAINS A BOX 
hCARD=NCARD+INCCRD 
IFIPRNTI WRITEIIOUT,~I NEWSOLtBOXe1BIIIel=l,61,NSOL,NCARO 
lfi.NOT.PRNTI WRITfllOUTe81 NEWS0LeBOX,I8111tl=l,6J,NSOL,NCARD 
NCARO•NCARO+INCCRO 
IFIPRNTI WRITEIIOUTe51 NEWSGLol81llel=7e121,NSOL,NCARO 
IFioNOToPRNTI WRITEIIOUT 1 91 NEWS0Lel8111,1=7ol21,NSOL,NCARO 
RBTURN 

C CONVERT BOX TO RPP 
200 BI~I·8111+8141+8171+BI101 

BA51•BI21+8151+8181+81111 
816l•BI31+8161+8191+BI121 
R111•AMIN1181llt81~11 
Rl21•AMAX11BilleBI~II 
Rl31•AMIN118121e81511 
Rl~I•AMAX118121o81511 
Rl51•AMIN11BI31e81611 
RI61•AMAX118131ell611 
NCARO=NCARO+INCCRO 
IFIPRNTI WRITEIIOUT,~I NEWSOL,RPP,R,NSOL,NCARD 
IFI.NOT.PRNTI WRITEIIOUT,81 NEWSOL,RPP,ReNSOLoNCARO 
WRITEI6e61 NSQL 
RETURN 
END 

SB8ROUTINE EQFACE IXoYeloAoBeCtKtloMI 

b 

UNIVAC 
AND CDC 

BRlESC 
IBM 
IBM 

UNIVAC 
AND CDC 

BRlESC 
IBM 
18M 
IB~ 

c 
C THIS SUBROUTINE CALCULATES AoBoC Of THE EQUATION OF FACE AX+BY+CZ=1.0 
C II ALSO CALCULATES THE POINT OF INTERSECT OF THREE PLANES 
c 
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DOUBLE PRECISION A,B,t,o,x,v,z 
ClMENSlON XIBitYIBJ,LIBI 
D~XIKI*YILI*LIMI+XCMI*YIKI*ZILI+XILI*YIMI*ZIKI-XIMI*YILI*ZIKI-XIll 

l*TIKI*ZIMI-XIKI*YIMI*ZILI 
lFID.EQ.U.OI Ds.00001 
A•IVIKI*IZILI-ZIMII+VILI*IZIMI-ZIKII+VIMI*IZIKI-Zillll/0 
B~IZIKI•IXILI-XIMII+ZILI•IXIMI-XIKII+ZIMI•IXIKI-XIllll/0 
t~IXIKI•IY!ll-YIMII+XILI•IYIMI-YIKII+XIMI•IYIKI-Yillll/0 
RETURN 
ENC 
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Appendix B: A Sample Input for Code 

1 
1/0 s 6 

SAMPLE INPUT USED IN MIC DOCTUIIIENTA TIGII 
1 24 12 

-10000. 10000. -10000. 10000. -10000. 10000. 
2 BOX ts. _, .. u. -1SOo o. o. BODY 
2 o. n. o. o. o. 36. 
3 llOX 14. -35. u. -148. o. o. H.OI 
3 o. 70. o. o. o. 3~. 
~ ARB 75. -16. u. 75. 36. 12. FRuNT 
~ 75. 16. ~8. 75. -36. ~~. 
~ 100. o. 12. 100. o. 12. 
~ 100. o. 12. 100. o. 12. 
~ 1234 6435 6128 6237 7415 7415 
5 ARB -75. -36. 12. -75. 36. 12~ REAR 
5 -75. ]6. 48. -75. -36. 48. 
5 -100. -2~. 12. -1ClO. 24. 12. 
5 -100. 24. 20. -100. -24. 2(). 
5 123~ 5611 3487 1265 2376 H85 
6 Ell 20. o. 48. -20. o. 48. 8U88LE 
6 so. 
7 ELL 7 o. o. 48. 24. o. G. u.o1 
1 1 ... 
8 Rtt 60. -16. 12. -o. a. o. WHEEl 
8 12. 
9 Ret 60. 36. 12. o. -a. o. WHEEl 
9 12. 
10 RCC -60. -36. 12. o. a. Cio WHEEL 
10 12. 
11 Ret -60. 16. 12. c. -8. ... WHEEl 
11 12. 
12 BOX -10. -2v. 15. 40. o. c. ENGINE 
12 o. ..1). o. o. o. 3v. 
13 RAW -7;). -20. ~5. o. o. -10. I ENGINE! 
13 o. 10. o. 4C. o. .... 
14 RAW -70. 20. 45. "· o. -lOo I ENGINE! 
H o. -10. o. ..o. o. c. 
15 ARB -10. -to. ~5. -10. 10. "'· I ENGINE! 
15 -10. o. 35. -7(;. o. 35. 
15 -30. -1J. 45. -30. 10. ~5. 
15 -30. o. 35. -30. o. 35. 
15 3124 7658 1375 2316 1265 1265 
16 ARS 
16 ~ 5 
16 -10. -20. 15. -10. -20. 15. I 
16 -10. -20. 15. -10. -20. 15. 2 
16 -10. -20. 15. 3 
16 -10. -20. 15. -10. -10. 1!>. 4 
16 -10. -1o. 25. -70. -20. 35. 5 
16 -10. -20. 15. 6 
16 -30. -20. 15. -30. -10. 15. 1 
16 -30. -1o. 25. -:so. -zo. 35. 8 
16 -10. -20. 15. 9 
16 -30. -20. 15. -30. -20. 15. 10; 
16 -30. -20. 15. -:so. -20. 15. u' 
16 -30. -20. 15. 12 
11 ARS 
17 5 4 
11 -10. 20. 15. -10. 20. 15. 1 
11 -30. 20. 15. -10. 20. 15. 2 

23 



2 

17 -70. 20. 15. -70. 10. 15. 3 
11 -30. 10. 15. -30. 20. 15. 4 
11 -10. 20. 15. -70. 10. 25. 5 
11 -30. 10. 25. -30. zo. 15. 6 
17 -70. 20. 15. -70. 20. 35. 1 
11 -30. zo. 35. -30. 20. 15. 8 
17 -70. 20. 15. -70. 20. 15. 9 
17 -30. 20. 15. -30. 20. 15. 10 
lll REC o. o. 24. a. c. 28. TRUNK 
l8 o. 7.'5 o. 5. o. '" 19 SPil o. Q. 52. 5. ll(AD 
2() TEC Q. -7.5 49, z~,. o. -12. ARP< 
20 o. <'), 3. o. 2. o. 
20 2. 
21 TEC o. 1.5 49. 2~~. o. -12. ~R"' 
21 o. 1. 3. o. z. c. 
21 2. 
22 TRC -2. -4.5 27. 32. o. -12. LEG 
22 3. 2. 
23 TRC -2. 4.5 27. 32. o. -12. LEG 
23 3. 2. 
24 TuR 21.5 c. 37. 1. o. c. STEERII\G 
24 8. 1. "~-'EEL 
25 AR8 21.5 -6. 33.5 21.5 6. 33.5 CE,..HR 
25 21.5 o. 44. 41. 1. 37. STEE~ING 
25 2lo5 -6. 33.5 21.5 6. 33.5 WHEEL 
25 21.5 o. 44. 4C .• o. 37. 
25 3127 2146 4328 1345 31.<7 3127 

1 1 -2 -4 -5 -6 -B -9 -b -11 
2 OR 2 -3 -7 -s -CJ -lC -llCR 4"R 5 
3 6 -7 -2 
4 8 
5 9 
6 1v 
7 11 
8 OR 3 -18 -19 -2C -21 -22 -23 -24 -25 

-8 -9 -10 -u -12CR 7 -18 -19 -2C 
-21 -24 -250R BOR l'tllR 150R 16CR 17 

9 l 12 -13 -14 -15 -16 -11 
10 OR 180R 190R 200R 210R 22\JR 2l 
11 3 24 -25 
12 3 25 
-1 

1 Cl OUTSIDE AIR 
2 100 81:!0'( 
3 101 8U8l\LE 
4 151 WHEEL RIGilT FRGNT 
5 152 WllEEL LEFT FRONT 
6 153 WllEEL RIGHT RE~R 
7 154 WHEEL LEFT REAR 
8 02 AIR INSIDE 
9 200 ENGINE 

10 300 MAN 
11 400 STEERING WHEEL 
12 401 STEERING SllAF T 

<< 
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Appendix C: Sample Output of Code 

UNIT till • !I 
UNIT OUT • 6 

UMI'L! IIIIPUT UltD 1111 NWC DOCTUMENTATtON 1 
0 24 ll 2 

IRPP •7!1,0000 75,0000 •36,0000 311,00tl0 12,0000 n.oooo 2 :s 
BOX 2 >lAS BEEN COIIIVERTED TO A """· 2RPP •7A,OIIOO 74,0000 •3!1,0tlOO 3!1,0!1!1!1 u,oooo A7 ,oooo 3 4 
901 3 HAS BEEN COIIIVERTED TO A """· :I ARB 7!1,0000 •36,0000 12,00011 7!1,0000 36,0000 12,1000 4 !I 

:s 7!1,0000 36,0000 48,000n 75,0000 •36,0000 AII,OOOO A 6 
3 100,0000 o,ooon u,ooon 100,0000 o,oooo 12.0000 A 7 
3 1on,oooo 0,0000 u,ooon 100,0000 o,oooo 12,0000 4 8 
3 1234 643!1 61211 62117 7AI5 741! A 9 
4AI!9 •75,0000 •36,0000 12,ooon -n,onoo 36,0000 12,0000 5 10 
4 •7!1,0000 36,0000 AS,OOOn •7!1,ooon •36,0000 48,0000 5 11 
4 •1oo,onoo •24,0000 u,oooo ·1oo,onoo 24,0000 12,0000 5 12 
4 "too,onon 24,0000 zo,ooon •100,0000 •24,0000 20,0000 !I 13 
4 12114 lSI\78 3487 126!1 2376 1485 !I 14 
!!ELL 20. o. AS, -20, 0, A8, 6 15 
5 50, 6 16 
&ELL 7 0, o. 48, 24, "· o. 7 17 
6 14. 7 18 
7RCC liO, •36. 12, -o, 8, o. 8 u 
7 12, 8 20 
IIIICC 60, 36, 12. 0, •II, o. 9 21 
8 12, 9 22 
9!1CC -60. •36. 12, o, 8, 0, 10 23 
9 12, to 2A 

10RCC •60. 36, 12, o, -s. o, 11 2!1 
10 12, 11 26 
11RPP •70,0000 -:so,ooon -2o,ooon 20,0tli!O 15,0000 A!l,nnoo 12 27 

BOK 12 HAS BEEN CONVERTED TO A IIPP, 
UIUW •70, •20, 4!1, n, o, •tn. 13 28 
12 o, 10, o, AO, o, o, 13 29 
URAl! •70, 20, A!, n, n, •10. 14 30 
111 o, •10. n, AO, o. o, u 31 
14A fill •7o,nnon ·to,ooon 4!1,ooon •7o,onno 10,0000 A!!,nnnn HI 32 
u •70,0000 o,oooo 3!I,OOOn •70,0000 o,nooo 35,nnoo 15 33 
u •u,nnnn •10,0000 4li,OOOn •30,0000 10,0000 A5,0000 1!1 :SA 
u •30,0000 o,ooon 3!1,ooon •3o,onoo o,oooo 3l!,OOOO 15 35 
14 3124 7r.!l8 1375 2376 1211!1 126'1 15 36 
!!IUS 4 !I 16 37 
IS •70. -20, 1!, ·10, •20, 15. 16 :Ill 
I! •10. •20. 1 !1, •70. •20. I!. tr. 39 
1!1 •70, •20, 1!1, 16 40 
1!1 •70, •20. Ill, •70. •tO, 15, 16 At 
1!1 •70. -10. 25, •70. -ao. :S!I, 16 42 
1!1 •70. •20. 1 !1, 16 411 
I! •30, •20. IS, •30. •10. 1!1. 1" 44 
I! •30. •to. 2!1, •30. -:u, 35, 16 4!1 
IS •30, •20, I!, 16 46 
I !I ""30. •20, I !I, ·30, •20. 15. tr. A7 
I !I -:so, -ao. 1!1, •30. •20. 15. 16 48 
1!1 •30. •20, I!, 16 49 
164118 ll 4 17 !10 
16 •70. 20, 1!1, •70, 20, I !I, 17 !11 
16 •30, 20, 1!1, •30, :u. 15, 17 52 
16 w70 1 20, 1!1, •10. 10, 1!1, 17 ll3 
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16 •:SO, 10, 115, •:SO, 20, 15, 17 !U 
16 •10. 20, 15, .,a. 10, 2!1, l7 !I !I 
16 •30, 10, 25, •30. 201 1!1, 17 !16 
16 •70. 20, 1!1, •70, 20, :S!I, 17 !57 
16 •30. 20, 35, •30, 20, us. 17 !18 
16 w70• 20, 15, •70. 20, 1!1, 17 !19 
16 •30, 20. Ill, •30. 20, 15, 17 60 
17!!EC o, o, u. o, o, 28, 18 61 
17 o, 7,!1 o, !1, o. o. Ill 62 
I IS I'M o, o, 52, 5, 19 63 
!9TEC o, •7.5 49, 20. o, •12. 20 64 
19 o, o, "· o. 2. o. 20 65 
19 2, 20 66 
20TEC o, 7,5 A9, 20, o, .,12, 21 67 
20 o, o, 3, o, 2, o, 21 68 
20 2, 21 ~9 
21TRC -2. .... 5 27, 32, 0, .. 1~. 22 70 
21 3, 2, 22 11 uuc •2, 4,!1 27, 32, o, •12. 23 72 
22 3, 2, 23 13 
23TOI! 21,5 o, 37, I • 0, o. 24 1A 
23 8, I • 24 75 
2URR 21,!1000 •6,0000 33,!1000 21,!1000 6,0000 33,5000 25 76 
2A 21.!5000 0,0000 44,0000 40,0000 o,oooo 37 ,oooo 25 17 
24 21,!5000 •6,0000 33,1!000 21,!1000 6,0000 33,!5000 25 78 
24 21,!1000 o,oooo AA,OOOO 40,0000 o,nono 37,0000 25 79 
24 3127 2146 4328 IU!I 3127 3127 25 110 

I OR I •2 •6 •7 •8 ·9 •IOOR 3011 • 2 AI 
2 5 •II •I 0 n o 0 n 0 3 112 
3 7 0 0 n 0 n 0 0 0 A 83 
4 e 0 0 0 0 n 0 n 0 5 84 
5 9 0 0 n 0 0 0 n 0 6 85 
II 10 0 0 0 0 0 0 0 0 7 116 
7 OR 2 •17 •18 •19 •20 •21 ·22 •23 •24 A 87 

•1 •II ·9 •to •!10!! 6 •17 •18 •19 8 118 
•20 •23 •UO!! 120!! t30!! 14011 150R 1~ 0 II 119 

~ 2 11 •12 •13 •14 •1!5 •16 0 0 Q 90 
9 Oil 170!! 160R 190R 200!! 210R 22 0 0 0 10 91 

10 2 23 •24 n 0 n 0 n 0 I I 92 
11 2 24 0 0 0 n 0 0 0 12 93 
•I 94 

95 
I 100 0 80DY 2 96 
2 101 0 8U8BLE 3 97 
3 1!51 0 .HEEL RIBHT r•oNT 4 98 

• 1~2 o WHEEL LEfT rR"NT 5 99 
5 1!53 0 WHEEL !!IBHT RU!! 6 !00 
II 154 n WHEEL LEFT REAR 7 101 
7 0 2 AU INSIDE 8 102 
8 200 0 [Nat~[ 9 1011 
9 300 0 "AN 10 104 

10 400 0 STEUINB WHEEL I I 105 
11 401 0 STEUINB SHAFT 12 106 

107 

26 



NUK9[R OF SOLIDS DELETED I 
t 

~UMBER OF RE9IONS D[LETfD 1 
I 

27 





DISTRIBUTION LIST 

No. of 
Copies Organization 

No. of 
Copies Organization 

2 Commander 
Defense Documentation Center 
ATTN: DDC-TCA 
Cameron Station 
Alexandria, VA 22314 

3 Director 
Defense Advanced Research 

Projects Agency 
ATTN: Tech Info Cen 
1400 Wilson Boulevard 
Arlington, VA 22209 

1 Chairman 
Defense Science Board 
Washington, DC 20315 

1 Director 
Institute for Defense Analyses 
400 Army-Navy Drive 
Arlington, VA 22202 

1 Director 
Defense Intelligence Agency 
ATTN: DI-7E, Mr. R. Sauer 
Washington, DC 20301 

1 Commander 
US Army Materiel Command 
ATTN: AMCDMA-ST 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

1 Commander 
US Army Materiel Command 
ATTN: AMCRD, BG H.A. Griffith 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

29 

1 Commander 
US Army Materiel Command 
ATTN: AMCRD-T 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

1 Commander 
US Army Materiel Command 
ATTN: AMCRD-R 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

1 Commander 
US Army Materiel Command 
ATTN: AMCRD-K, B. Chasnov 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

1 Commander 
US Army Materiel Command 
ATTN: AMCPA 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

1 Commander 
US Army Materiel Command 
ATTN: AMCRD-WN, J. Gensior 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

1 Commander 
US Army Materiel Command 
ATTN: AMCRD-M, J. Youmans 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

1 Commander 
US Army Materiel Command 
ATTN: AMCRD-MT, R. Hall 
5001 Eisenhower Avenue 
Alexandria, VA 22333 



DISTRIBUTION LIST 

No. of 
Copies Organization 

l Commander 
US Army Aviation Systems 

Command 
ATTN: AMSAV-E 
12th & Spruce Streets 
St. Louis, MO 63166 

1 Director 
US Army Air Mobility Research 

and Development Laboratory 
runes Research Center 
ATTN: COL J. Geary 
Moffett Field, CA 94035 

2 Director 
US Army Air Mobility Research 

and Development Laboratory 
ATTN; SAVDL-EU-MOS, 

E. V. Merritt 
Mr. L. Hewin 

Fort Eustis, VA 23604 

6 Commander 
US Army Electronics Command 
ATTN: AMSEL-RD, Dr. R. Wiseman 

Dr. E. Collett 
AMSEL-IO 
AMSEL-VL 
AMSEL-NL 
AMSEL-WL 

Fort Monmouth, NJ 07703 

2 Director 
R&D Technical Support Activity 
ATT~: AMSEL-GG-E, Mr. C. Goldy 
US Army Electronics Command 
Fort Monmouth, NJ 07703 

3 Commander/Director 
Atmospheric Sciences Laboratory 
US Army Electronics Command 
ATTN: AMSEL-BL-AS, Dr. H. Holt 

Mr. R. Gomez 
Mr. J. Mason 

~nite Sands Missile Range, NM 
88002 

30 

No. of 
Copies Organization 

1 Chief,Office of Missile 
Electronics Warfare 

ATTN: AMSEL-WL-ML 
White Sands Missile Range, NM 
88002 

4 Director 
Night Vision Laboratory 
ATTN: AMSEL-NV, J. ~loul ton 

Mr. J. Johnson 
AMSEL-NV-SD, Mr. T. Jordan 

~lr. R. Spande 
Fort Belvoir, VA 22060 

4 Director 
Night Vision Laboratory 
ATTN: 1\MSEL-NV-VI, F. Zegel 

Mr. S. Rodak 
Mr. F. Shields 
Dr. Vatsia 

Fort Belvoir, VA 22060 

5 Commander 
IJS Army Missile Command 
.1\TTN: AMSMI-R, W. Pittman 

AMSMI-RB, Dr. J. Kobler 
AMSMI-RFM, COL Funke 
AMSMI-REI, H. Jackson 
AMCPM-HF, Mr. N. Mangus 

Redstone Arsenal, AL 35809 

5 Commander 
US Army Missile Command 
ATTN: AMSMI-RE, R. Farmer 

AMSMI-REO, B. Sitton 
(3 cys) 

AMSMI-REP, W. McKnight 
Redstone Arsenal, AL 35809 

2 Commander 
US Army Missile Command 
ATTN: AMSMI-RDP, J. M. Brown 

Mr. T. Summers 
Redstone Arsenal, AL 35809 



DISTRIBUTION LIST 

No. of 
Copies Organization 

No. of 
Copies Organization 

6 Commander 
US Army Tank-Automotive Command 
ATTN: AMSTA-RHFL 

AMSTA-RGD, 0. Renius 
AMSTA-Z, Mr. D. Wilburn 
AMSTA-R 
AMSTA-REMA, Mr. V. Pagano 

Mr. S. Tasdemiroglu 
Warren, MI 48090 

6 Commander 
US Army Mobility Equipment 

Research & Development Center 
ATTN: Tech Docu Cen, Bldg 315 

AMSME-RZT 
SMEFB-MC, Mr. D. Gee 
SMEFB-MB, J. Hopkins 

Mr. A. Perri 
Mr. L. Long 

Fort Belvoir, VA 22060 

2 Commander 
US Army Armament Command 
ATTN: AMSAR-RDT, J. Turkeltaub 

Dr. E. Haug 
Rock Island, IL 61202 

1 Commander 
US Army Frankford Arsenal 
ATTN: SARFA-FCW-W, 

H. Zandberg 
Philadelphia, PA 19137 

4 Commander 
US Army Picatinny Arsenal 
ATTN: SARPA-AD-C, J. Killen 

E. Lacher 
T. Ricciardi 

SARPA-DW6, S. Einbinder 
Dover, NJ 07801 

31 

3 Conunander 
US Army Rock Island Arsenal 
ATTN: SARRl-LR, J. W. McGarvar 

B. E. Morris 
SARRI-LA, Mr. B. Moody 

Rock Island, IL 61201 

2 Commander 
US Army Watervliet Arsenal 
ATTN: SARWV-RDD-AT, 

Mr. R. Thierry 
SARWV-RDR-C, 

Mr. D. Priest 
Watervliet, NY 12189 

1 Commander 
US Army White Sands Missile 

Range 
ATTN: STEWS-TE-AG, 

Mr. T. Werneking, 
Bldg 1676 

White Sands Missile Range, NM 
88002 

1 Commander 
US Army Harry Diamond 

Laboratories 
ATTN: AMXDO-TI 
2800 Powder Mill Road 
Adelphi, MD 20783 

1 Commander 
US Army Engineer Waterways 

Experiment Station 
Vicksburg, MS 39180 

1 Commander 
Naval Air Development Center 
ATTN: SAED/SDE/Mr. M. Mitchell 
Warminster, PA 18974 

1 Commander 
US Naval Missile Center 
Code 5110, Mr. B. Nofrey 
Point Mugu, CA 93042 



DISTRIBUTION LIST 

No. of 
Copies Organization 

No. of 
Copies Organization 

2 Commander/Director 
US Naval Ship Research and 

Development Center 
ATTN: Code 1741, J. W. Sykes 

Code 1749, Dr. F. Fisch 
Washington, DC 20007 

5 Commander 
US Naval Surface 
ATTN: Code 433, 

Code GAV, 
Code GAV, 
Code GAV, 
Code Mal, 

Weapons Center 
Mr. R. Craig 
Mr. J. Logan 
J. Nelson 
Mr. W. Hooks 
Tech Lib 

Silver Spring, MD 20910 

3 Commander 
US Naval Surface Weapons Center 
ATTN: Code GA, Mr. T. H. McCants 

Code GA, Mr. W, D. Ralph 
Code GA, Mr. J. R. Rech 

Dalgren, VA 22448 

5 Commander 
US Naval Weapons Center 
ATTN: Code 40701, Mr. M. Keith 

Code 4565, C. B. Sandburg 
Code 4071, Mr. Galloway 

Mr. A. S. Gould, Jr. 
Code 4565, Mr. H. Drake 

China Lake, CA 93555 

1 Commander 
US Naval Operational Test and 

Evaluation Force 
US Naval Base 
Norfolk, VA 23511 

3 Director 
US Naval Research Laboratory 
Anacostia Station 

3 AFATL (DLRV, Mr. R. McGuire, 
Mr. J. Flint, Mr. R. Griner) 

Eglin AFB, FL 32542 

1 AFATL (DLRD, Mr. J. Collins) 
Eglin AFB, FL 32542 

1 AFATL (DLYW, Mr. M. Adams) 
Eglin AFB, FL 32542 

3 ASD (SRHD, Mr. G. Bennett; 
ENYS, Mr. J. Howard; 
ADDP, Mr. R. Hilbrand) 

Wright-Patterson AFB, OH 45433 

1 Armament Systems Incorporated 
ATTN: Mr. D. Watson 
1695 II'. Crescent Avenue 
Anaheim, CA 92801 

1 Falcon Research & Development 
ATTN: Mr. R. K. Miller 
1225 South Huron 
Denver, CO 80223 

1 osu 
ATTN: Mr. G. Spradling 
P. 0. Box 1925 
Eglin AFB, FL 32542 

1 Quest Research Corporation 
ATTN: Mr. J. Alcott 
Suite 407 
6845 Elm Street 
McLean, VA 22101 

1 Value Engineering Incorporated 
ATTN: Mr. J. Murphy 
2550 Huntington Avenue 
Alexandria, VA 22303 

ATTN: Code 6214, 1 Denver Research Institute 
ATTN: Mr. R. Recht 
Denver, CO 80210 

Mr. W. J. Furgusun 
Code 7785, Mr. J. R. Baker 
Tech Info Center 

Washington, DC 20375 
32 



DISTRIBUTION LIST 

No. of 
Copies Organization 

2 Southwest Research Institute 
ATTN: Dr. E. Baker 

Mr. R. L. Bessey 
Department of Mechanical Sciences 
8500 Culebra Road 
P. 0. Drawer 28510 
San Antonio, TX 78284 

Aberdeen Proving Ground 

Marine Corps Ln Ofc 

Dir, USAMSAA 
ATTN: AMXSY-D, J. Sperrazza 

AMXSY-AW, H. Kostiak 
AMXSY-GW, G. A. Zeller 

Don Waldon 
AMXSY-SMO, L. Bain 

Cdr, USATECOM 

Cdr, USAEA 
ATTN: SAREA-TD-S, J. Seigh 

33 



ARL PILOT ARL PILOT 

Quality Assurance and OPSEC Review '17~ 
This form is an approval record for ARL generated information to be presented or disseminated external to ARL. Note: Submit all manuscripts in electronic 
format or camera ready copy. See attached instructions. If more space is needed, use reverse of form (include block numbers) . 

Section I- To be completed by lead ARL author or COR 

A. General Information: 0 Presentation D Publication [{] Report D Multimedia 0 BAA 0 SBIR 0 Invention Disclosure 

1. Today's Date: 12. Due Date: ,3. Unclassified Title or Solicitation NumberfTitle: 

03 January, 2013 04 February, 2013 The EDIT-COMGEOM Code 

4. Author(s) : (Last, First, Ml) : 5. Site: APG ,6. Telephone Number: 
4a.Kuehl, Gary G. - Office Symboi:RDRL-SLB-S 410-278-1382 

7. Invited: 8. Contract No.: 

4b. E-mail address: clifford.w.yapp.civ@mail.mil D Yes D No ARLCOR: 

9. Key Words: COMGEOM MAGIC GIFT geometry 

10. Distribution Statement: Is manuscript subject to export control? D Yes [{] No 

11 . Check Appropriate Letter and Number(s). See instructions: 12. Security Classification : 

A B c D E F X 0 1 2 3 4 5 6 7 8 9 10 11 Unclassified 

Q 0 0 0 0 0 0 00000000000 0 
B. Presentation 0 Conference Presentation 0 Notable Presentation 0 Key Note Speaker 0 Briefing 

13. Conference I Meeting Name: 114. Conference I Meeting Location : 

15. Conference I Meeting Date 16. Conference I Meeting is: D Classified 

D Open to General Public D Unclassified I Controlled Access D Other 

17. For nonpublic meetings: Will foreign 18. Countries and International Agreement(s) of Foreign Nationals: 
nationals be attending? 

D Yes 0 No D Don't know 

C. Publication 0 Abstract 0 Book 0 Book Chapter 0 Conference Proceeding 0 Refereed Journal Article 0 Other 

19. Material will be submitted for publication in: 

Journal Title: Country: 

D. Report [Z) TR 0 MR 0 TN O CR 0 SR 

20. Project No.: 1!21 . Period Covered (mmlyyyy) 22. Sponsoring Agency: 

IT662618AH80 9/1/75 U.S. Army Ballistic Research Laboratories 

E. Multimedia 0 Software 0 Web 0 Poster 0 Video Clip 0 0ther 

23. Location : 

F. Author's Statement 

24. All authors have concurred in the technical content and the sequence of authors. All authors have made a substantial contribution 
to the manuscript, and all authors who have madJ bstantial contribution are identified in Block 4. 

ARL Lead Author or COR X ~ ~':Je:dJ? 
Section II- Approval to be completed by designated individual 

G. Technical Review 

X U:l~ ~~~/' 
25. Technical Reviewer Name Techrvfll Reviewen%igul6ti!'fe 

H. Technical Publications Editorial Review 

X 

26. Editor Name Editor Signature 

I. Supervisor Review 

X <":0.J.-At~ /ln-ro ~ CLc _.{\ 
27. Supervisor Name 

ARL Form 1- October 2003 Last Modified: 16 Feb 2012 

ARL PILOT 

SUpe~or Signature v 

Page 1 of 5 

Date 0 I /0 3/.).tJ /.3 

Date 01 jo 3 /~13 

Date 

Date a ( I £)~ {7..0 17 
·----- -- -- -- -

ARL v1 .00 PE 2.24 

ARL PILOT 



ARLPILOT ARL PILOT 

Section Ill- To be completed by an ARL Trained Internal OPSEC Reviewer 

OPSEC Review Checklist 

OPSEC POC: Complete and explain any positive responses in block 28. 
Note: ARL must be the proponent of the proposed information for release. 

1. Does this material contain Sensitive Information? D YES f1J. NO c. Any weapon systems/component test results? D YES ~0 
2. Does this information contain state-of-the-art, 

D YES ~O 
d. Any ARL-originated studies or after action reports 

D YES LgNO breakthrough technology? containing advice and recommendations? 

3. Does the United States hold a significant lead e. Weakness and/or vulnerability information? D YES ~0 
time in this technology? D YES ~NO f. Any information on countermeasures? D YES ~ NO 
4. Does this information reveal aspects of reverse 

g. Any fielding/test schedule information? D YES [SNO engineering? D YES JZ!-NO 

5. Does this material reveal any security practices h. Any Force Protection, Homeland Defense 
D YES [b NO 

or procedures? D YES ff' NO 
(security) information? 

6. Would release of this information be of economic 
i. Information on subjects of potential controversy 

D YES ~NO 
benefit to a foreign entity , adversary, or allow for the 

among military services or other federal agencies? 

development of countermeasures to the system or 
D YES l;i.No 

j. Information on military applications in space, 
D YES ~NO technology? nuclear chemical or biological efforts: high energy 

7. Does this material contain: 
laser information; particle beam technology; etc? 

a. Any contract proposals, bids, and/or proprietary 
D YES ~0 

k. Contain information with foreign policy or foreign D YES i'S)No 
information? relations implications? 

b. Any information on inventions/patent application 
D YES ~0 

I. Does this information contain current ARL Essential 
D YES ~NO 

for which patent secrecy orders have been issued? 
Elements of Friendly Information (EEFI)? 

J. Internal OPSEC Review 

28. OPSEC Review Comments I Explanations I Continuations: 

I I 
29. Internal OPSEC Approval Statement: 

I, the undersigned, am aware of the adversary's interest in DoD publications and in the subject matter of this material and that, 
to the best of my knowledge, the net benefit of this release out weighs the potential damage to the essential security of all ARL, 
AMC, Army, or other DoD programs of which I am aware. 

~'-> ~\...D ~ , Do"-' Gl2.J X ~JJ.a (b~ 
1 ra~2ol3 OPSEC Reviewer Name OPSEC Reviewer Signature Date 

Section IV- To be completed by designated individual. 

K. Security 

30. Foreign Disclosure Office (Umited distribution information for release to foreign nationals) 
N/A: .l8J FDO Reviewer Name FDO Reviewer Signature X Date 

31. Classified Information: 

Classified by/Derived from: N/A: ~ 
Declassified on date: Security Manager X Date 

32. Foreign Intelligence Office (Um1ted distribution information) 

N/A:~ X 
FlO Reviewer Name FlO Reviewer Signature Date 

33. ARL OPSEC Officer Material has been reviewed for OPSEC Policy and 1};! IS I 0 IS NOT acceptable for public release. 

Comments: I I 
X~ .. L.. 'W·~ -Ld/ 

Date ;/f~~ ARL OPSEC Officer Name ARL OPSEC OffiCji(Signatur!Y// 

L. Division Chief / 

'J;;_;:;·~ ~j;;;_;;;ri~oi~d oppro(i;Jol~od:ori;'7J/!i ~IS I 0 IS NOT acceptable for public release. 

d). /J I ''--::s ~~ & D~~~ietSignature V/ Date Division Chief Name 1\,,0-tr\ .J 
M. Public Affairs Office ./' 
35. The information contained in this material has received appropriate tech1 a! I editorial review and [1?1'5 1 0 IS NOT approved for public release. 

PA~:J,'i.~m• A- CkrL,/t( ~o •• ~.,,'; .. ~ (J--h " o., '/o/13 
ARL Form 1- October 2003 Last Modified: 16 Feb 2012 

ARL PILOT 

Page 2 of 5 ARL v1 .00 PE 2.24 

ARLPILOT 




