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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/
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PIONEER 1C

TRAJECTORY DATH TARES

| 72-0128-0GE | [XXNO-00437]

THIZ DATA SET MAS BEEN RESTORED. ORIGINALLY THERE WERE 2¢
F-TRACK, 300 BFl TAFES WRITTEN IN EBCRIC. THERE ARE 5 RESTORED
TAPEE. THE DR TAFES ARE 3480 CARTRIDGES AND THE [0S TAPES ARE
7-TRACE, £25¢ BFI. THE TAPES WERE CREATED ON A UNIVAC 1108
COMFUTER. THE DR AND 0S NUMEERS ALONG WITH THE CORRESFONDING @
NUMBERE AND THE TIME SFANS ARE AS FOLLOWS:

Ok# nS# JAE FILES TIME SFAN
DRG3%I [5Q3531 pEedtiy 1-3 Q3793772 - H3/08/72
D593z 4-4 G3/09/72 - 03/30/72
pEe320 7-2 Q3712772 - (3/14/72
BER3%2 10-12 03/24772 - 10/28/73
GRoO3S3Z DS03S37 [=9324 1-Z P/20/72 - 12704773
0Se32s -4 04/25/72 - 12/04/72
[S9323 79 10/14/73 - 12714773
UE337E 10-12 12701773 - 12706773
DROGS33 DS03E33 DS93E7 1-3 12704773 - 41708775
059329 4=5 12704773 - GLA0B/TS
DE93ER 7-9 2728773 - 01/01/774
089330 10-12 OL/als7a - G1/01778
DROZS34 LEGE534 059331 1-3 l/al/78 - 12/29/779
059332 - 12702779 - 01701782
59333 7-9 £A0T/80 = 0&/01/81
059334 10-12 03/03/81 - 04701781
DRO3S3S 05033 089335 - O&/701/81 - Q2701782

09337 7 VR/0L1/782 - 02702783

1-3
IS9336 4-4 01/01/82 - 01/10/84
7-5
059338 10-12 01/01/83 - G5/01/88



http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=XXNO-00437
dhoag
Text Box
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BEQ. AGENT RAND # ACQ. A
DAD V0204 wSC
PIONEER 10
TRAJECTORY DATA
22-012A-00E

THIS DATA SET CONSISTS OF 20 TAPES. THESE TAPES ARE 9-TRACK, 800

BPI, WRITTEN IN EBCDIC, AND WERE CREATED ON A UNIVAC 1108 COMPUTER IN
350 FORMAT. ALL OF THE TAPES CONTAIN 3 FILES.

D& Ce TIME_SP

D-59319 c-23335 03/03/72 ~ 03/08/F3
D-59320 C-23336 03/03/72 - 03/14/72
D-59321 C-23337 03/09/72 - 03/30/72
D-59322 C-23338 03/24/72 - 10/26/73
D-59324 C-23340 10720/72 - 12/04/78
D~-59325 C-23341 04/25/73 - 12/04/73
D-59323 C-23339 10/14/73 - 12/14/73
D-59326 C-23342 12/01/73 ~ 12/06/73
059327 C-23343 12/04/73 - 01/08/75
D-59329 C-23345 12/04/73 - 01/08/75
D-59328 C-23344 12/24/73 - 01/01/76
D-59330 C~23346 01/01/76 — 01/01/78
D-59331 C-23347 01/01/78 - 12/29/79
D~59332 C-23348 12/01/79 - 01/01/82
D-59333 C-23349 12/01/80 ~ 06/01/81
D-59334 C-23350 03/03/81 — 06/01/81
D-59335 C-23351 06/01/81 - 02/01/82
D~59336 C-23352 01/01/82 - 01/90/84
D-59337 C-23353 02/01/82 - 02/02/83
D-59338 C-23354 01/01/83 - 05/01/84
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//t/1qJ INPj:CZ;SNOITPUT
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INPUT

The save tape (DPTRAJ) will be written on a 7-track tape at 800/bpi and
in the ‘binary mode by the UNIVAC 1108 computer at JPL. The fofmat and
word* assignment are given in Figure 5-1.
At the beginning of the tape, there are two physical recoyﬁs containing
BCD information. The trajectory data follows these two yecords. Each
logical save vecord consists of four physical records.,ﬁAppropriate flags
are provided to signal the beginning and the end of tbé trajectory data.
The format of each physical record has the following/characteristics:

y

i. Record ﬁi

This record consists of 252 words and contains the six-letter BCD
mnemonics of all trajectory variables available.

2. Record #2 : : . Y

AL < . -

This is a dummy record consisting of 140 words.f< kﬁ-/}éb//
5. Record #3 ". ) // |

Physical records #3 through #6"are grouped together as one logical
save record. These four recerds are repeated for each time point
requested by the user in hig input: There are 28 words in Record #3.
The initial logical save record isiéignaled by the presence of the
number 377777777777g in Word 3. Thereafter, for each logical save
record following the initial one, Word S_of physical Record #3 will
contain zeros. Followfng the last logicay save record, physical
Record #3 is repeated/ several times with the end of data signaled

by the presence agaih of 377777777777¢ in Woxd 3 of one of them.

The end of data is hot terminated by an end-o file.
4. Record #4 s \\\
ke \‘\

This record consists of 252 words. It contains the astual values of
the trajectory variables. With the exception of Words X_and 8, all
variables are double precision quantities represented by wo consecu-
tive words comprising the UNIVAC 1108 double precision representation.

bty

Word refers to the UNIVAC 1108 36-bit computer word (six B

5-1
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txample:

BFEC/ARC-048

Words 23 and 24 both contain the number 12.

ignates the location of the first half and the second half

angle (INAZIM).

le precision value for Variable #13, inertial agimuth

Words 7 and 8'are two integers containing the value of VAriable #3,
The format is an octal representation

the Gregorian calendar date.
of the decimal values described below:

{(Word 7)
{(Word 8) QOHHNNSSPPPP
where: YYYY - Year

MM - Month
DopD -~ pay
HH - lour
NN -  Minute
S5 - Second
PPPP -

Record #5 and Record #6 /

Example:

00YYYYMMODDD

Parts of a segp

(Word 7) / 016542545063,

(Word 8Y 0014105301774

These records consist

7

/

/

nd

/.

March 3, 1972, tt02 hours 03 minutes and
59.9999 seco

00197203000310

000203599999 4

"\

~ 252 words each. Réé rd #5 contains an addi-
tional set of parameters that are referred toga

s "programmable vari-

s‘

ables'" and representsfan option capability in e&% DPTRAJ Progranm.

Record #6 is a dummy/record and contains 252 wo

Two important fact§/should be realized:

(a)

(b)

kY

\

BCD conversifn codes for the UNIVAC 1108 are different from the

BCD codes of the IBM machine.

Double pr¢cision numbers in FORTRAN V

are represented to the

»—”ﬂm

P A

gt T

A -
[N




BFEC/ARC-048

QUTPUT

The generalized form of the trajectory save tape is shown in Figure 5-..
The tape will be made up of the following three files of information:

(1) Header File - The Header File contains logistics type information and
serves to identify the trajectory save tape as to content, date of
generation, etc. Figure 5-3 references the specific requirements of
each experimenter.

(2) Compendium File - This file contains a listing of all of the requested
parameters on the trajectory save tape. It contains the acronym for
the parameter and the calling sequence order, Figure 5-3 references
the specific requirements of each experimenter.

,_‘
[

Trajectory Data File - This file contains the specific value of each
parameter that each user has selected for use with his EDR data. Fig-
ure 5-3 references the specific requirements of each experimenter.

USER INPYUT/QUTPUT

i, TRJP1 Start Up Card Format

The TRJPL Start Up Card will have the format shown in Figure 5-8.

<. Teletype-Line Printer Messages

The Teletype-line printer messapes are shown in Figures 5-9 through
5-28.




85

92

93
106
ERK]
120
i27
134
141
148
155
167
i69
17¢
183
190
197
204

WORD

L

PHYSICAL RECORD DESCRIPTION

RECORD #1 1252 WORDS)

B A S Y BT

. ey R il
EPE W ) PR e

BFEC/ARC-048

NOT USED NOT USED ETSP50
LTMUTLC NOT USED RANGRP
BECPRO RTASCP REARSU
RTASCHM HRANGP HMAGYP
CELLNE XSCSEL YSCSEL
NOT USED XPGSFF YPGSFF
XPHSFF YPHSFF ZPHSFF
YPISFT IP1SFF DXPISF
2PRSFF DEP2SF DYP2SF
BEMAGY EALATP EALONP
BiLguo BIVELP BIPTHP
B2PTHR BZAZIP EPBIAN
CPSANG MOPSAN BiPB2A
SPBZAN BIEPAN B2EPAN
CONEC? CLere? CONEET
CLEKEL COMETE CLCKIE
NOT HSED HOT LSED NOT USED
0T SED HOT USED ROT USED
AGT S NOT USED HOT HSED
NOT 1S o NOT USED NOT USED
xpl oYP1 DZP}
DYED DZED REY

IMI YM1 Ml

NOT WSEY NOT USED NOT USED
XE1 YE} It

Y&l 8 DECS)
SES S5E M5D

L 5P ESM EMS
ABASD NOT USED NOT USED

-~ WORDS 204 THROUGH 252 ARE NOT USED

JULDAT
MAGVEL
DECSUN
HINPTH
ZSCSEL
IPGSFF
DXPHSF
DYPISF
DIP2SF
EAVELP
BIAZIP
EPRZAN
MQOEPAN
CONECE
CLEKED
CoNET2
NOT USED
NOT USED
NOT USED
NOT USED
A
DECET
XS

NOT USED
XM

RAST

Skp

MES

NOT USED

VIGDAT
INPATH
RTASCS
CELLTP
SPSEXY
DXPGSF
DYPHSF
DZP1SF
BIMAGR
EAPTHP
B2LATP
EPSUAN
SEPANG
CLCKCE
CONEEZ
CLCKI2
NOT USED
NOT USED
NOT USED
XPi

YEI

RAE]

YS1

NOT USED
¥MI

VISt

EMP

EASD

NOT USED

TFLANC
INAZIM
REARMG
CELLNP
LNPSEL
DYPGSF
DZPHSF
XP2SFF
BIMAGY
EAAZLP
B2LONP
EPMOAN
ESPANG
CONECT
CLCKEZ
CONEIC
NOT USED
NOT USED
NOT USED
YRl

It

VIE}

151

HOT USED
M
LONSY
A55P
SASD

NOT USED

TFINJE
REARPR
DECHMO0
CELLTE
NOT USED
DZPGSF
XP1SFF
YP2SFF
B2MAGR
BILAT?
B2VELP
CPEANG
SPBIAN
CLEKC]
CONEEC
CLCKIC
NOT USED
NOT USED
NOT USED
rA

DXE1
LONE]
NGT USED
RS1

xs51

ES5

S5

MASD

NOT USED

“LCORD #2 1140 WORDS)

== WORD: 1 THROUGH 140 ARE NOT USED --

Figure 5-1. Trajectory Physical Record Description
(Sheet 1 of 3)
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kORD

WORD

15
22
29
36
43
50
57
64
71
78
85
92
49
106
113
120
127
134
141
48
155
162
169
176
183
190
197
204
Zh
218
225

RECORD #3

{28 WORDS)

BFEC/ARC-0438

NOT

USED NOT USED
-= WORDS 8 THROUGH 23 NOT USED --

ITNITIIITTg NOT USED  NOT

USED KOT

USED NOT USED

RECORD #4 (252 WORDS}
NOT USED NOT USED 1 1 2 2 3
3 4 8 5 5 3 6
NOT USED NOT USED 13 13 10 i0 1
1 12 12 7 7 8 8
9 9 14 14 15 15 16
16 17 17 18 18 19 19
20 20 23 23 24 24 21
21 22 22 25 25 26 26
27 27 28 28 29 29 30
30 31 3 NOT USED NOT USED NOT USED NOT USED
2 32 33 33 3 34 35
35 36 36 37 37 38 38
39 39 40 40 4 41 42
42 13 43 a4 a4 45 &5
46 46 47 47 48 48 49
49 50 50 5] 51 52 52
53 53 54 54 55 85 56
56 57 57 58 58 59 59
60 60 61 61 62 62 63
63 64 64 65 65 66 66
67 67 68 68 69 69 70
70 71 7 72 72 73 73
74 74 75 75 76 76 77
77 78 78 79 79 80 80
81 81 82 82 83 83 84
84 85 45 86 86 87 87
88 88 89 a9 90 90 91
91 92 92 93 93 94 94
g5 95 96 96 g7 97 98
98 93 99 100 100 101 10
102 102 103 103 104 104 105
105 106 106 107 197 NOT USED NOT USED
-~ WORDS 225 THROUGH 252 ARE NQT USED --

Figure S-1.

Trajectory Physical Record Description
(Sheet 2 of 3)

5-5
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¢

106

120
127
134
4
148

WORD

BFEC/ARC-048

RECORD #5 {252 WORDS)

NOT USED NOT USED NOT USED HOT USED NOT USED NOT USED NOT USED
NOT UeEL NOT USED NOT USED NOT USED NOT USED NOT USED NOT USED
NOT usED NOT USED NOT USED HOT USED K0T USED KOT USED NOT USED
HOT USED NOT USED 108 108 109 109 110

116 i1 111 117 12 113 113

114 114 115 115 116 1i6 117

117 118 118 119 119 120 120

12 121 122 122 123 123 124

124 125 125 126 126 127 127

128 128 129 129 13¢ 130 NOT USED
NOT USED HOT USED NOT USED NOT USED NOT USED NOT USED KOT USED
NOTOURED NOT USED NOT USED NOT USED NOT USED NOT USED 13

13 132 132 133 133 134 134

134 135 136 136 137 137 138

138 139 139 140 146 141 141

142 142 143 143 144 144 145

145 146 146 147 147 148 148

149 149 150 150 151 151 152

152 153 153 154 154 155 15%

15¢ 156 157 157 158 158 159

158 160 60 HOT USED NOT USEDR 0T USED NOT USED
-~ WORDS 148 THROUGH 252 ARE HOT USED --

RECORD #6

{252

WORDS )

WORDS | THROUGH 252 ARE NOT USED --

Figure 5-1.

Trajectory Physical Record Description
(Sheet 3 of 3)

5-6
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Trajectory Tape Organization

FILE 1
MASTER HEADER

BFEC/ARC-048

BCD OR EBCDIC
(LOGISTICS INFO)

FILE 2
PARAMETER LISTING

BCD, EBCDIC
(IDENTIFICATION)

FILE 3

PARAMETER
VALUE

-

Figure 5-2, Trajectory Save Tape General Organization

{DPTRAJ Output)

5-7

BCD, EBCDIC

T
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USER JPL/HVH ARC/PA LL/CPI Gl, 67T GSFC/CRT UCSi, TeT USL AP PIroIR S /AMD LaRC /™MD SUl PP
Computer | UWIVAL 1BM 360, ADS 930 Yy iBM 360, SURRGUGHS | 1M 7% LDC B400 | iBM 370/ b 638 LDC 6600 | UNIVAC
1108 67 418 7% £500 15% 155 [R]]
word Size| 36-bit 32-bit Z4-bit 18-bit 32-bit 48-bit 3Z2-hit 36-hit 3z-bit 36-bit 36-bit 36-bit
Operating
System Exec-8 05,758 OSMVT R/T Exec ) 08 BUR TSS G5 G5s 05 GECOS SCOPE EXET B
Pt -1 11f 3.1
Density
{bpi} 800 806 556 556 860 556 400 556 2800 556 555 556
Tracks 7 g 7 7 9. ? 2 7 3 7 7 7
Tape Type| BCO EBLDIC BCD Copy EBCRIL BL CBCOIT 8C0 EBCDIL 5CD BCD Copy
Specifi-
cation 8r.767. 011 PC-262.04 | PC-262.04) PC-262.01; PL-262.04 | PL-262.04 | PL-262.04) PC-262.04 RC-262.04F PC-262 .04 PC-262.04] PC-262.0%
Reference { Section Section Section Section Section Secticn Section section Sectipn Section Section Section
3.1.3.1.61 302 3.3 3.1.3.3.61 3.9 3.1 3.1 3.1 3.1 3. 3.1 3.1.3.1.8
PL-262.04 PC-262.04 PC-262.04
Section Section Section
3.1 3.1 3.3
Format Figure Figure figure Figure Figure Figure Figure Figure Figure Figure Figure Figure
Dascrip- | 5-6 5-5 5-4 5-1 5-5 5-7 5-5 5-6 5-5 5«6 -6 5-1
tion

Figure 5-3. Summary of Experimenter DPTRAJ Requirements

840 -DHY/D344

e
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Change 1
3/15/76

BFEC/ARC-048

NOTE FOR ALL FIGURES RELATING TO THE 32-BIT MACHINE.

File 3 contains one entry for each of the one hundred fifty
seven (157) parameters. Each entry consists of twenty-four (24)
EBCDIC characters with the decimal point inserted in the appro-
priate place.

The mnemonics in File 2 order and identify the parameters
in File 3.

The relationship of the mnemonics to the parameters is as
follows:

mnemonic 1 ... Entry 1
mnemenic 2 ...  Entry 2
mnemonic 3 ... Entry 3 and Entry 4
mnemonic 4 .., Entry 5§

mnemonic 156 ... Entry 157

Figure 5-5. Format Description for 32-Bit Machines - Notes
(Sheet 1 of 20)
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F1 2 3| &1 & l]’ [ RN IZIUIM-[H H 1 lT]l!]UJ?G]!T]?Z]ZJIH 25[26127 8291301 33 32
] P I 0 N
2 E E R
3 F T R
4 A J E C
5 T 0 R Y
6 D A 7
7 A 0 p
8 3 R A 7
9 I 0 N A
10 L T A
n P £ N
12 0 n
13 n n N
14 A M E /
15 E X P
16 J p L
17 G E N E
18 R A E
o 19 D M
20 / ] /
21 Y ¥ A
22 R C G
23 £ N E R
24 A T E D
25 M M /
26 D D / Y
27 Y
28 |® e —
T —
29 - BLANK
30 — >
3 5 ¥ A R

o Change 1

3/15/76

TYPE-EBCDIC

LOGICAL RECORG LENGTH - 120 CHARACTERS

PHYSICAL RECORD LENGTH - 240 CHARACTERS

FILE SIZE - 1 PHYSICAL RECORD

Figure 5-5.
(Sheet 2 of 20)

5-27

Format Description for 32-Bit Machines - File 1




BFEC/ARC-048

. T
c . AEININ 5! iI ?I 1 Olll}[‘ll]lZIBJHIHJ 14 l?l ]8]]!]2012!12?‘23 4l sl pas| b 1y n
A

32 ‘ T 0
33
34 M
35
36
37
38
39
a0
4]
4z
43
44
45
46
47
48
© :
50
51
52
53 @ —

54 _—
55 ]
56
57 -

58 L
59 /

60

—t

— |~ ™~ | ™
=
L)

— | X

= (X = |0

ni~|xzl=zf—-]lw |~

D j=H LA |~ m

olm = ioin =

o = I o

=< i~ m

== |T jxa O e [
o

= §m L I~ ™M

< Imjwv =
—

BLANK

EQF

Figure 5-5. Format Description for 32-Bit Machines - File 1

o (Sheet 3 of 20)
Change 1 5-28
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~
ot
-
n
-
———
~
-
-

lulnl!zlnl H[ISI 16 1?]18]19]20121122[2][2‘ ZSI?&TB?]ZG]”[JO ll[l?
E T S p
5 0
J U L D
A T
v I G D
A T
T F L A
N c
T F I N
J E
E T M Y
T c )
R A N 6
R P
. M A g ¥
E L
I N p A
o T i
I N A Z
I M
R £ A R
p R
D E c P
R 0
R T A S
C p
R E A R
S U
D E C S
U N
R T A S

TYPE-EBCDIC

LOGICAL RECORD LENGTH - 120 CHARACTERS
PHYSICAL RECORD LENGTH - 1560 CHARACTERS
FILE SIZE - 1 PHYSICAL RECORD

Figure 5-5. Format Description for 32-8it Machines - File 2

o (Sheet 4 of 20)

Change 1 5-~29
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!]10 HIH

13 'Hl ISI %

T

Change 1

3/15/76

c S
R E A
M 0
D E C
0 0
R T A
c M
H R A
6 p
i M A
v p
H I N
T H
C 3 L
T p
¢ E L
N p
c E L
T E
c E L
N £
X S L
E L
Y ) C
E L
Z 5 C
E L
5 p 5
X Y
L N P
£ L

Figure 5-5.

(Sheet

of 20)

Format Description for 32-Bit Machines - File 2

BFEC/ARC-048
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BFEC/ARC-048

e
b d
-
-
Wl
-
-
~
-
-
a
&
b
b
=
=
o
=

iB]lD[?Olﬂl?!l?ilZ! 25[2512? 28‘29'30[]1 2

X P G S
F F
¥ p G S
F F
4 p G 5
F F
D X P G
) F
D y p G
S F
D z p G
S F
X P H 5
F F
Y p H 5
F F
4 p H S

O F ,.-
D X P H
S F
D y P H
> F
D Z P H
) F
X p 1 3
F F
Y P ] 5
F F
J4 p ] )
F F
D X P I

Figure 5-5, Format Description for 32-Bit Machines - File 2 l
o (Sheet 6 of 20)
Change 1 5-31
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Change 1
3/15/76

] a4 5|82 L ERLIRLIRESREIRTIRI] NI TR u] 920121 22[2] chpas|as)er|anjertanf 3ty
S F
D Y p 1
S F
D Z p 1
S F
X P 2 S
F F
¥ P 2 S
F F
z P 2 5
F F
D X P 2
S F
D Y P 2
S F
D z P 2
) F
B | M A
G R
B [ M A
G y
B 2 M A
G R
B 2 M A
G v
E A L A
T P
£ A [ Q
i P
E A V 3
L P
Figure 5-5. Format Description for 32-Bit Machines - File 2

(Sheet 7 of 20)
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2 21 4 Sdt‘" 7 Fpropnfiuatwiasts| | sl a(niaias Hinlslarsielnl niw
E A P T
H P
E A A Z
I p
B 1 L A
T p
B 1 L 0
N P
B 1 v E
L p
B 1 p T
H P
B 1 A Z
I p
B 2 L A
T P
B 2 L 0
N P
B 2 v 3 ]
L p
B 2 p I
H P
B 2 A Z
I p
E p B ]
A N
E p B 2
A N
E p S U
A N
£ P M 0

Figure 5-5. Format Description for 32-Bit Machines - File 2 g
o (Sheet 8 of 20)
Change 1 5-33
3/15/76 t
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«ll 5 i]? LA B R HII! !Jllll 15 1§ l?l‘lﬂ[!?]lﬁ]l‘l[?!l?] 2 25{26[??]28 2 JOI JI[H
A N
C P E A
N G
C P S A
N G
M 0 p S
A N
B 1 P B
2 A
M 0 E p
A N
) E p A
N G
£ ) P A
N G
S p 8 [
A N

o S P B 2
A N
B ! E P
A N
B 2 £ P
A N
C 0 N £
c £
C L C K
C E
C 0 N £
¢ 1
C L ¢ G
g ]

Figure 5-5. Format Description for 32-Bit Machines - File 2 l
o (Sheet 9 of 20)
Change 1 5-34
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QO o LLLL oo

I8 lr[!s[:a{zo[n]az]es]{za 25}26]2?}23]29 | g 32

C 0 N 3

¥ 2

C L ¢ K

C 2

C 0 N £

E ]

¢ L C K

E 1

¢ 0 N E

3 2

C L ¢ K

£ ) '

¢ 0 N £

E c

g L C K

E C

¢ 0 N £
O ——

C L ¢ K

] E

¢ 0 N E

] 2

¢ L C K

] 2

C 0 N E

] C

C L C K

] ¢

H 0 U R

A N

Figure 5-5, Format Description for 32-Bit Machines - File 2

o (Sheet 10 of 20)
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OEnne

14{ 15' H
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Pioneer F/G Trajectory Data User Requirements

December 20, 1977

1. SCOPE

Specification PC-262.04 describes the detailed requirements for
processing the Navigation Team-prepared Trajectory Data "Save"
Tape at Ames Research Center on the XDS Sigma 5 computer,

2. APPLICABLE DOCUMENTS

2.1 NASA/ARC SPECIFICATIONS

PL-262.00, Pioneer F/G: Off-Line Data Processing System at ARC

PC-262.01, Pioneer F/G: Off-lLine Data Processing System Detailed
Processing Requirements.

PC-762.07, Pioneer F/G: Input and Output Tape Requirements

PC-262,03, Pioneer F/G: Data User Reguirements

PC-261.00, Pioneer F/G: On-Line Ground Data System Software
Specification - General




3.1

Doc. No. PL-262.04

Orig. Issue Date 1Z/720/71

Revision No.

Revisi

GENERAL PROCESSING REQUIREMENTS

One of the sources of the users trajectory data will be the cutput
of the JPL DPTRAJ "save" tape as defined in PC-262.01, Pioneer F/G: -
Input and Output Tape Requirements. This tape in additfon to being
the source for each user's trajectory requirements, shall also

provide a capability to calculate the "round-trip-light-time"

(RTLT) required in each user's EDR, A description of the parameters
is given in section 3.1 of this specification.

A second source of trajectory information for each user is the
output of the JPL Planetary Orbital Geometry and Science Instruments
Scan Program (POGASIS). The input tape description is given in
PC-262.02, Pioneer F/G: Input and Qutput Tape Requirements.

The output Format and parameter description will be supplied at

at 2 later date.

DPTRAJ TRAJECTORY SAVE TAPE VARIABLES

Each regular record of the DPTRAJ save tape contains time annotated
trajectory parameters. Tne following iist describes and defines
the available parameters.

BCD

NAVME ~ TIME_GROUP

ETSPS0 (1) Time past 0" JANUARY 1, 1950 (sec)*

JULDAT (2) Julian Date {days)

VIGDAT (3) Gregorian calendar date (yr, mo, day, hr, min,
secg

TFLANC (4) Time from Taunch {sec)

TFINJE (5) Time from initial epoch of trajectory (sec)

ETMUTC (6) ET-UTC (sec)**

*The time reference is ET (ephemeris time).

*+£T and UTC {Universal Time Coordinated).
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Geocentric. The following parameters are defined in the
Tnertial spherical coordinate system described on Figure
3.1.1. For this group the reference body is the Farth and
the plane of reference is the Earth's true equator of date.
REARPR {7} Radius to the spacecraft (km)
DECPRO (8) Declination of the spacecraft {deq)
RTASCP {9) Right ascension of the spacecraft (deg)
MAGVEL (10) Speed of the spacecraft (km/sec)
INPATH (17) Inertial flight path angle (deg)
INAZIM (12) Inertial azimuth angle {degq)
RANGRP {13) Range rate (km/sec); the time rate of change
of the magnitude of the radius vector
REARSU (14) Earth-Sun distance (km)
DECSUN (15) Declination of the Sun (deg)
RTASCS (16) Right ascension of the Sun (deg)
REARMD (17) Earth-Moon distance (km)
DECMOO (18) Declination of the moon (deg)
RTASCM (19) Right ascension of the moon {deg)

Heliocentric. For this group of parameters there are two

coordinate systems centered at the Sun.

The following parameters are defined in the inertial spherica]
coordinate system described on Figure 3.1.1. For this group
the reference body is the Sun and the plane of reference is
the true ecliptic of date.

HRANGP {20) Radius to the S/C (km)

CELLTP (21} Celestial latitude of the S/C (deg)

CELLMP (22) Celestial Tongitude of the S/C {deg)

HMAGYP (23) Speed of the $/C (km/sec)

HINPTH (24) Inertial flight path angle (deg)
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CELLTE (25) Celestial latitude of the Earth (deg)
CELLNE (26) Celestial Tongitude of the Earth {deg)

The following parameters are defined in the Sun-Earth
cartesian coordinate system described on Figure 3.1.2.

XSCSEL (27) X-component of the S/C in the Sun-Earth
system (km)

YXCSEL (28) Y-component of the S/C in the Sun-Earth
system (km)

ZSCSEL (29) Z-component of the S/C in the Sun-Earth
system (ki)

SPSEXY {30) Sun-S/C distance in the X-Y plane of
the Sun-Farth system {km); the projection
of the Sun-S/C vector onto the X-Y plane

LNPSEL (31) %ong;tude of the S/C in the Sun-Earth system
deg

Inertial Cartesian. The following parameters represent
cartesian position and velocity vectors.of the $/C from

the Earth, Sun, Jupiter and Mars. Figure 3.1.3 describes
the inertial cartesian coordinate system. The plane of
reference for these parameters is the true ecliptic of date.

XPGSFF (32) X-component of the $/C (Earth centered) (km)

YPGSFF (33) Y-component of the S/C (Earth centered) (km)

IPGSFF (34) Z-component of the S/C (Earth centered) (km)

DXPGSF (35) X-time rate of change in the X-component
(km/sec)

DYPGSF {36) Y-time rate of change in the Y-component
{(km/sec)

DZPGSF (37) i-time rate of change in the Z-component
(km/sec) .

X PHSFF (38) X-component of the S/C {Sun centered)
(km)

YPHSFF (39) Y-component of the S/C (Sun centered) (km)




ZPHSFF

OXPHSF

DYPHSF

DZPHSF

XP1SFF

YPISFF

IP1SFF

DXP1SF

BYP1SF

DZPISF

XP2SFF

YP2SFF

ZP2SFF
DXP2SF

DYP2SF

DIP2SF

~component
km)

l

(

kutime rate
{km/sec)
Q-time rate
(km/sec)
i-time rate
(km/sec)

X-component
(km)

Y~component
(km)

Z-component

)

-time rate
km/sec)

=
=3

-time rate
km/sec)

- —— T e, T —

Z-time rate
(km/sec)

X-component
(km)

Y-component
(km)

Z-component

i-time rate
{(km/sec)

%-time rate
{(km/sec)

Z-time rate
{km/sec)

Orig. Issue Date 712/20/7]
Revision No,
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of the S/C (Sun centered)

of change in the X-component
of change in the Y-component
of change in the Z-component
of the S/C (Jupiter centered)
of the S/C (Jupiter centered)
of the S/C {Jupiter centered)
of change in the X-component
of change in the Y component
of change in the Z component
of the $/C (Mars centered)
of the S/C (Mars Centered)

of the S/C (Mars Centered) (km)

of change in the X-component

of change in the Y-component

of change in the Z-component
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Additionally:
BIMAGR (56) Jupiter-S/C distance (km)

BIMAGY (57) Velocity of the S/C with respect to
Jupiter {km/sec)

BZMAGR (58} Mars-S/C distance {km)

BZMAGR (59) Velocity of the S/C with respect to

Mars (km/sec)
Body-Fixed. The following parameters are referenced to a
rotating coordinate system fixed to either the Earth, Jupiter, or
Mars. The mathematical models of the body-fixed system
{equator, prime meridian, rotational dynamics) are defined
in reference 1. The body-fixed coordinate system is shown
on Figure 3.1.4,
- EARTH -
EALATP (60) Latitude of the S/C (deg)
FALONP (61) Longitude of the S/C (deg)
EAVELP  (62) Velocity of the S/C (kn/sec)
EAPTHP (63) Body-fixed path angle (deg)
FAAZIP (64) Body-fixed azimuth angle (deg)
- JUPITER -
BILATP (65) Latitude of the S/C (deg)
BILONP {66) Longitude of the S/C (deg)
BIVELP {(67) Velocity of the $/C (km/sec)
B1PTHP (68) Body-fixed path angle (deg)
BIAZIP (69) Body-fixed azimuth angle (deg)
- MARS -
B2LATP (70) Latitude of the S/C (deg)
B2LONP {(71) Longitude of the S/C (deg)

B2VELP {72) Velecity of the S/C (km/sec)




105

sSectian NO,  S.i.3
Doc. No. PC-707.0%
Orig. Issue Date 12/20/71

Revision No.

Revisic
B2PTHP (73) Body-fixed path angle {deg)

B2AZ1P (74) Body-fixed azimuth angle (deg)

Angles {all the angles are in degrees). This group contains
two types of angles.

(a) Three body angles
(b) Cone and Ciock angles.

The following list of parameters represent the angles
between two radius vectors from the same vertex. As an
exampie the Earth-S/C-Jupiter angle is the minimum angle
between the S$/C-to-Earth vector and the S$/C-to-Jupiter
vector (see Figure 3.1.5 sheet 1),

EPBIAN (75) Earth-S/C-Jupiter

EPB2AN (76) €Earth-S/C-Mars

EPSUAN (77) Earth-S/C-Sun

EPMOAN (78) Earth-S/C-Moon

CPEANG (79} Canopus-S/C-Earth

CPSANG (80) Canopus-S/C-Sun

MOPSAN (81) Moon-S/C-Sun

B1PB2A (82) Jupiter-S/C-Mars

MOEPAN (83) Moon-Earth-S/C

SEPANG (84) Sun-Earth-S/C

ESPANG (85) Earth-Sun-S/C

SPB1AN (86) Sun-S/C-Jupiter
SPB2AN (87} Sun-S/C-Mars
B1EPAN (88) Jupiter-Earth-S/C

B2EPAN (89) Mars-Earth-S/C
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The following parameters represent the cone and clock
angles for three different cone-clock systems. On
Figure 3.1.5 sheet 2, the typlcal cone-clock coordinate
system is defined.

- Sun-5/C-Canopus -
CONECE (90) Cone angle of the Farth

CLCKCE (97) Clock angle of the Farth
CONEC] {92) Cone angle of Jupiter
CLCKCT (93) Clock angle of Jupiter
CONEC? (94) Cone angle of Mars
CLCKC? (95) Clock angle of Mars

-Sun-5/C-Earth-

CONEET {96) Cone angle of Jupiter
CLCKED (97) Clock angle of Jupiter
CONEE2 (98) Cone angle of Mars
CLLKE? (99) Clock angle of Mars

CONEEC (100} Cone angle of Canopus
CLCKEC (101) Clock angle of Canopus

- Sun-S/C-Jupiter
CONETE  {102) Cone angle of the Earth
CLCKIE (103) Clock angle of the Earth
CONET2 (104) Cone angle of Mars
CLCKIZ (105) Clock angle of Mars
CONETC {106) Cone angle of Canopus
CLCKIC (107) Clock angle of Canopus
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Programmabie Variables. The following parameters were
selected from the OPIRAJ output using the "programmable
variable" option and are included on the save tape.

The following parameters (108 - 119) are cartesian
position and velocity vectors of the spacecraft and the
Farth with respect to an inertial coordinate system
centered at Jupiter. Figure 3.1.3 describes the system.
The plane of reference for these parameters is the
Farth's true equator of date. Parameters 125 - 130

are also defined in this system.

P (108)  X-component of the spacecraft (km)

\id (109)  Y-component of the spacecraft (km)

ZP] (110)  Z-component of the spacecraft {km)

DXPT (111) X-time rate of change in the X-component
(km/sec)

DYP] (112) Q-time rate of change in the Y-component
(km/sec)

DZPT (113) 7-time rate of change in the Z-component
(km/sec)

XET (114)  X-component of the Earth (km)

YE1 (115)  Y-component of the Earth (km)

ZE] (116)  Z-component of the Earth (km)

DXET (117) X-time rate of change in the X-component
{km/sec)

DYE1 (118) Y-time rate of change in the Y-component
(km/sec)

DZE} (119) i-time rate of change in the Z-component
(km/sec)

The following parameters (120 - 123) are defined in the
Jupiter-centered inertial spherical coordinate system with
the Earth's true equator of date as the reference plane
(see Figure 3.1.1).
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RET (120) Distance from Jupiter to the Earth (km)
DECET (121} Declination of the farth {deq)

RAET (122) Right ascension of the Earth {deg)

YIE (123)  Speed of the Earth (km/sec)

The following parameter (124) is defined in the Jupiter-
fixed coordinate system shown on Figure 3.1.4.

LONE? (124)  Longitude of the Earth (deg)

Parameters 125 through 130 are defined in the Jupiter-
centered inertial cartesian coordinate system as previously
noted above.

XM1 (125} X-component of the Moon (km)
M1 (126)  Y-component of the Moon (km)
M (127)  Z-component of the Moon (km)
XS (128)  X-component of the Sun (km)
YST (129)  Y-component of the Sun (km)
251 (130)  Z-component of the Sun (km)

Parameter 131 is the magnitude of the cartesian position
vector for the Sun.

RS1 (131)  Distance to the Sun {(km)

The following parameters (132 - 140) are cartesian position
vectors for the Earth, Moon and Sun with respect to an
inertial coordinate system centered at Jupiter. Figure 3.1.3
describes the system, The plane of reference for these
parameters is the true ecliptic of date.

XE1 (132)  X-component of the Earth {(km)
YET (133)  Y-component of the Earth {(km)
ZF1 (134)  Z-component of the Earth (km)
M1 (135)  X-component of the Moon (km)

10
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YM1 (136) Y-component of the Moon (km)
™ (137) Z-component of the Moon (km)
XSi (138) X-comoonent of the Sun {km)
YS! {139) Y-component of the Sun (km)
Z51 (140) Z-component of the Sun {km)

The following parameters (141 - 143) are defined in the
Jupiter-centered inertial spherical coordinate system
with the true ecliptic of date as the reference plane
(see Figure 3.1.1).

DECST (141) Celestial latitude of the Sun (deg)
RAST (142) Celestial Tongitude of the Sun {deg)
VI3] (143) Speed of the Sun (km/sec)

The following parameter {144} is defined in the Jupiter-
fixed coordinate system shown on Figure 3.1.4.

LONST (144) Longitude of the Earth (deg)
The following parameters (145 - 156) represent additional

three body angles (see Figure 3.1.5 and the earlier
discussion of these angles).

£S5 (145) Earth-Sun-Jupiter (deg)

SES (146) Sun-Earth-Jupiter {deg)

SSE (147)  Sun-Jupiter-farth (deg)

MSP (148) Moon-Sun-spacecraft (deg)

SMP (149) Sun-Moon-spacecraft (deg)

EMP (150) Earth-Moon-spacecraft (deg)
A5SP (151) Jupiter-Sun-spacecraft (deg)
S5p (152) Sun-Jupiter-spacecraft (deg)
£5P (153) Earth-Jupiter-spacecraft (deg)
ESH (154} Earth-Sun-Moon (deg)

11




3.1.6.1

Yoc. No.  PUTERZOE T
Orig. Issue Date 12/20/71

Revision No.

Revisic

EMS (155) Earthi-Moon-Sun {deg)
MES (156) Moon-farth-Sun (deq)
The following four parameters (157 - 160) are angular distances

subtended by the semi-diameters of the Farth, Sun, Moon and
Jupiter as seen from the spacecraft (see Fiqure 3.7.6),

EASD (157) Anqular semi-diameter of the Earth (deg)

SASD (158) Angular semi-diameter of the Sun (deg)

MASD (159) Angular semi-diameter of the Moon (deg)

ASASD (160} Angular semi-diameter of Jupiter (deg)

Computed Values. The parameters outlined above in section 3.1.6

are an added feature to the trajectory tape, however, using

some of these parameters in combination, it is possible to

compute other parameters that are of more direct use to the

experimenters. The parameters to be computed, their

description, and the transformation required are given

below.

{a) Earth-Centered Body Group (Earth's true
equator of date)
REQUESTED TRANSFORMATION REQUIRED
1 XP = XP1 - XE1 or (108) - (114)
2 YP position of S/C = YP1 « YEI or (109) - (115)
3 P ' = ZP1 - ZE1 or (110) - {(116)
4 DXP1 = 0XP1 - DXET or (117} - (117)
5 DYP velocity of 5/C = DYP1 - DYED or (112) - {118)
6 DZP = DZP1 - DZEY or (113) - {119)
7 XM o = M1 - XET  or (125) - {114)
8 YM position of moon = YM1 - YEY  or (126) - (115)
9 M = M - ZE1  or {127) - (116)
10 XS o = ST - XEY  or (128) - (114)
N YS position of sun = YS1 - YEI  or {129% - ETTS)
12 8 = 2S1 - ZET  or (130) - (116)
13 X5 = -XET or -(114)
14 Y5 position of Jupiter =  -YE1 or -{115)
15 25 = -ZEY or -(116)
16 RA5 R/A of Juniter = RAET + 180° or (122) + 180°
17 DEC5 Dec. of Jupiter = ~DECET or -(121)
18 RS Radius to Jupiter = REY or (120)
19 VI5Velocity of Jupiter = VIEl or (123) '
20 HOUR ANGLE HA of the- RTASCP -EALONP or {J61)
Vernal Equinox 17

.
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(b} Sun-Centered Body Group (Earth's true orbit of date)
21 OXE . = XEl - XST or (132) - (138)
22 YE position of earth = YEV - YST or (133) - (139)
23 It = ZEV - IS1 or (134) - (140)
L M . = M1 - XST or (135) -
25 YM position of moon = M1 - ¥YS1 or (136% - Hgg;
26 M = M- ISt or (137) - (140)
27 X5 = -X$1 -
28 Y5 position of Jupiter = -YS] gg -E}§g§
29 25 = =81 or -(140)
30 RA5 Cel. Long.Jupiter - RAST = 180° or (142) + 180°
3] DECS Cel. Long.dupiter =  -DECST or -(141§ )
32 R5 Radius to Jupiter =  pg1 op (131)
3 VIS Velocity of Jupiter = VST or (143)

QUTPUT TRAJECTORY DATA USER REQUIREMENTS

The generalized form of the trajectory "save® tape is shown
in Figure 3.2. The tape shall be made up of three files of
information as described below.

Header File. The Header File shall contain logistics
type of information and shall serve to identify the
trajectory "save" tape as to content, date of generation,
etc. Figure 3.2, sheet 2 references the specific
requirements of each experimenter,

Compendium File. This file shall contain a listing of all
the requested parameters on the trajectory “save" tape.

It shall contain the acronym for the parameter and the
calling sequence order. Figure 3.2 sheet 2 references the
specific requirements of each experimenter.

Trajectory Data File. This file shall contain the specific
value of each parameter that each user has selected for

use with his EDR data. Figure 3.2 sheet 2 references the
specific requirements of each experimenter.
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DOCUMENT CONTROL

This specification shall be subject to rigid document controi
by NASA/ARC. In the event changes are required to this
specification, replacement, or additional pages will be
furnished by NASA/ARC. Replacemenrt or additional pages will
be appropriately labeled to indicate change and dates of
changes.
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PRODUCT ASSURANCE PROVISIONS

Not applicable,

HANDLING, SHIPPING, AND STORAGE

Not applicable.

NOTES

ABBREVIATIONS

see Section 6.1 of specification PC-262.00.
GLOSSARY OF TERMS

See Section 6.2 of specification PC-262.00.
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North Equatorial Pole of Earth
or
North Ecliptic Pole

]

Position of Spacecraft

Center of : .
Reference Plane Perpendicular
Bodv - to the Radius
\ \ Vector
-
Equatorial Plane of Earth
/ or
Vernal Ecliptic Flane
Equinox

The plane of reference in the Inertial Spherical Coordinate System shall be
either the ecliptic plane or the equatorial plane of Earth,

R radius: The distance {rom the center of the reference body to the
spacecraft
B declination (equatorial reference plane): The angle between the

reference hody-spacecraft radius vector and the reference body equa-
torial plane; measured positive north of the equatorial plane

8 celestial latitude (ecliptic reference plane): The angle between the
reference hody-spacecraft radius vector and the reference body
ecliptic plane; measured positive north of the ecliptic plane

A right ascension (equatorial reference plane): The angle between the
Vernal Equinox line and the projection of the reference body-spacecraft
radius vector onto the Earth equatorial plane; measured eastward from
the Vernal Equinox
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'Equinox line and the projection of the reference body-spacecraft radius

L ™ RN |
2

celestial longitude (ecliptic reference plane); the angle between the Vernal

vector onto the ecliptic plane; measured eastward from the Vernal Equinox
line '

speed: the magnitude of the spacecraft inertial velocity

inertial flight path angle: the angle between the spacecraft inertial velocity

vector and the plane normal to the reference hody-spacecraft radius vector;
nositive away from the center of the body

inertial azimuth angle: the angle hetween the local meridian and the projec~
tion of the inertial velocity vector onto the plane normal to the reference
body-spacecraft radius vector; measured positive east of north
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CENTER OF .
THE SUN

PROJECTICN

X Positive towards the tarth

Y  Positive from the Sun and perpendicular to the f-axis and
lying in the ecliptic-plane of date

7  Positive from the Sun completing the right hand system

8  longi

NOTE:

tude of S/C

This system rotates with the Earth about the
Sun
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North Equatorial Pole of Earth
A or
North Ecliptic Pole _
Z

l

Center of
Refarence
Body

X, Y, 2)

X

Vernal
Equinox

The plane of reference in the Iﬁertiil Cartesian System shall be either the

ecliptic plane or equatorial plane of the Earth.

X positive toward the Vernal Equinox and determined by the intersection

of the true Earth equator and ecliptic of date

Y positive outward from the center of the reference body, perpendicular
to and east of the X-axis and lying in the ecliptic or equatorial plane

Z positive toward the north ecliptic or equatorial pole of Earth and

completes the orthogonal system
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North

Equatorial
Pole
v .
G
vy .
cal Spherical
Center of ’II‘ﬂan entppl‘z;i
-Reference 8
Body
Position of Spacecraft
¢ R
¥
Lo
Prime lMeridian
of Reference —¢ D
Body
Reference Body
Equatorial Plane
R radius: the distance from the center of the reference body to the
spacecraft
¢ latitude; the body-centered iatitude of the spacecraft measured
positive north of the reference body's equator
g longitude; the Iongiﬂcie of the spacecraft measured eastward from
the prime meridian of the reference body to the projection of the
radius vector onto the equatorial plane
v speed: the magnitude of velocity of the spacecraft
v flight path angle: the angle, measured positive away from the
reference body between the relative velocity vector of the
spacecraft and the local spherical tangent plane
i3 azimuth angle: the angle, measured eustward in the local spherical
tangent plane, from true north to the projection of the relative
velocity vector of the spacecralt onto the local spherical tangent
plane :
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S/€
EARTH
SUN

EARTH
CANOPUS
MOON
JUPITER
SUN
MARS

JUPITER
MARS
SUN
MOON
EARTH
MARS
S/C
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SPACECRAFT | Z/
~ JCLOCK ANGLE
< TO CANQPUS

The angle from the spacecraft-Sun
vector to the spacecraft-object-vector

Cone Angle of Object:

Clock Angle of Object: The angle measured clockwise {when
looking towards the Sun) from the Sun-
spacecraft-Canopus plane to the Sun-

spacecraft-object plane

NOTE: Canopus can be replaced by the Earth or Jupiter to
form two additional systems.

—
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ERTH O

SUN
MOON
JUPITER

S/C

~

Angular semi-diameter of the Earth, Sun, Moon and Jupiter:

|

[+
sin”] (_____D/2 )
R
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COR AT

FORE RUSINESS FORMS, [KC  F

INOP
SNOP *hkaxxrndkurndxhak ik EBCDIC LIST OF D-59319 dokok dode drd ok Aok dde e ek ok

P

TEXE TPLIST BS

D- 54519

INPUT PARAMETERS ARZ: ED SR=1=1 2

TAPE ND » 1 FILE NOa 1
RECORD 1 LENGTH 245

B2 -3

PIONTER F TRAJECTORY DATA OPLRATIONAL TAPE NO. 001 GSFC/CRT JPL GENERATED 04/06/72 ARC GENERATED 04

/03783 START DATE 03/064/72 START TIME 02/04/00 STOF DATE 03/09/72 STOP TIME 02/04/00
REEL hOas 1 . i )

TARPE NO. 1 FILE NO. 2
RECORD i LENGTH 1560

ETSPS0  JULDAT VIGLDAT TFLA®NC TFINJE ETMUTC RANGRP MAGVEL INPATH INAZIM REARPR DECPRO RTA
SCP  REARSU  DECuUN P

TASLS REARMO JECMC RTALCM HRANGP HMAGY P HINPTH CELLTP CELLNP  CELLTE

CELLNE  XSCSEL . YSCSEL ZSCSEL  SPSEXY LNPSEL XPGSFF YPGSFF ZPGSFF DXPGSF DYPGSF DZPGSF X
PHSFF YPHISFF ZPHSFF  OXPHSF  DYPHIF  OZPHSF XPLSFF YPLSFF ZP13SFF DXP1SF DYP1SF ODZP1SF Xrzs

FF YP2SFF ZP2SFF OXP2SF DYP2SF DZP2SF  B1IMAGR BIMAGY BZMAGR BZNMAGY EALATP EALONP EAVELP
EAPTHP EAAZIP B1LATP BI1LONP BIVELP BIPTHP B1AZIP BZLATP B2LONP B2ZVELF B2PTHP B2AZIP EP

b

B1AN EPRZAN  EP3UAN  LPMOAN CHEANS  CPSANG  MUPSAN H1IPBZ2A MOEP AN SEPANG ESPANG SPBIAN SPB2A
N _ BICPAN BZTPAN CONECL CLCKCE CNECT CLCKC1 CONECZ CLCKCZ CONEE1 CLCKEl CONEEZ CLCKEZ

CONEEC CLCKEC CONELlE  CLCK1E CONE1Z2 CLCK12 CONE1C CLCK1C HOURAN

e

X P
P ZP DXP DYP B2p X4 YM ZM XS ] ZSs X5 ¥S

<

la

2% RAD oeCH (283 viz XE YE ZE H X # HYM HZM HX5S
HY5 HZ5 HRAG +=LUECS HRG VIS £S5 SEE 55E MsSP Sk¥p EMP AT

sP sS5P FaP ESM EMS MES EasSD SASD MASD ABASD

Tl -

TAPE WO 1 FILE NQO. 3

RECORD 1 LENGTH 37a8
£99588240.,C00C0LC0C80 2441375.586111111100 137203009203 02035995993 18

+71440000087022781 '1B471440000087022781 42,18580744694918395% 24453997€30160301923 142D
0£7332084747552 Je 9158853068947 73205 11S5.480261854408€134 6705417141542S8327039 11.570833

892255276441 151.5653158B1278365E 1483153564011374771¢ -~6sB82349363486£413209 343+5681333
657354116 403890.2008713185787 =~10.64432742586359381 192.46522064946614801 - 148321886, 0309

040634 42.44263764657080173 7.5023451393026870485S ~«0000004852190613746 162.6086687338518

467 «000003605806253209% 162.6092568850144743 148321886.02308%94382 =1522.5439379439050217

-1.256475420203059911 14832188¢,0309040883 -, 0005881506949 6635162 «STT6 . 406131585862827
3404.68521339027211¢0 -~10.601847256817533373 ~“95.151301574427634477 -10.70021152123808860 -2

20019546058028336:3 -141S41434.3463087854 44332879 .88562400460 -1.256475420203C055%11 -12.54%
481427637464823 -29.22388982959091£63 ~2199794477317482233 ~61546075.51646526250 82958738

48764486759 —49556096.432179625201 -31.40383713272452354 -38,50783424871042370 -1.914155249
6318222093 -~187119145.17421468725 ~-181309967.552037191% -3643086.273504858666 44271228738594

800233 -46.05718802474435144 —2.902£29T7T70804136596 831882029. 767480444565 « 849 ,7264722€601839
ces 260994414 .4231535233 4£4345890249198120832 11.57033892255276441 315.7S18028743006289

13.842103926230357655 (.211659491527825593 120.4717745352536439 -2.270144906360656023
206.1677956646308302 147376465246874232370 -«0140217365697026252 - 269.5553985169567167 -16

2 694405613001435¢9 F1.456296207383275032 176B5.6676664077€T6R «0942083548405%63142 270.0
347857871092855 55.241717545781284517 74.70695647178217768 13.12442573113366%61 132,9901

799722574651 100.0759002245031297 ST7.44508817205578088 145.9855206436477601 129.9365%55
712578296 4631403234135359525 1668749861028045415 «0005881€51304662227 6836614101655

ol

506559 61.58562325779348611 124.7579030383897525 105.291623663622885°¢ 13.12533425731135¢6¢
961 257+5097852484323084 68.36614101659506559 297.5415371186099946 61.58562325779348611

78.8181023E8€1929257 BB.3601%101659506559 SG31751T8E9 7120249271 ET.SRSEZI2ET7S348€ELT
181,30R3371137213252  S7.4490881720537 8088 102.4902147511020302 . 13.12442573113366961 25

9.9682481298223137  61.58562325779348611 = 181.2765652495436370
S84528853243440 ~lE R 2264980985 76246340 ~5776.44599999859%2 90 31274840000033378601 13444860

58562325779348611 181.27656524554 36370 §7.4490681720557/8088 ~ 102.4

000014305114 ~%.1513015739613731930 -8.9414357883753438351 -6.2T5727135T7T1 /06711 ~3ETDOE3 64T
89599583608 ~R856 784359399954 70046 -74603,26959938092651 1415356578950000002 4066590185999

997615 -17€636334.,25000002T45 ~~ €1540299,07000000029 -T763070843,3335995737
g28 274.610825381 7074000 -23.03%2196698077023C 831878207.0633593339 35.61633711261674761

-3z5511353.8195959

141535657, 8950000002 44329475.19999996807 9.3453959999991059303  =1419232%1. 2639999985
44°01186.2529999904:  -34347,136179339920847  -79995358.82899959591  ~785254504.950000003¢ 45

—
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- TAPE NOD. 1 FILE NO H
RECORD 1 CLENGTH 3758
6£99588240.00060000060 2441379.586111111100 1972030003 0203599999 - 18 3
.714400000870227¢81 18.71440000087022781 42,185807446949183254 2453997630160 2019232 14425 :
06T739208474755¢2 9.9155853J5»9477::35 115.4802618944086134 6705171415425837035 1157033
892255276441 151.5653158R12783655 14831535640113747715 ~6eB829493634868413209 34349681333 j E
£57354116 4038S0.,2008713185787 ~10.64432742586359381 192.4652204946614801 148321886.0309
040634 43 LLOL2T6GL5T0B01 73 7.50294C51S3026670489 -.0000004852190613746 1€EZ.60R668 7338538
467 «00GE036058062332095 524092368850 144743 148321 88640230894382 -15224549937945050217 4
. ? ~1.2546475420203059913 1423218R4.0309040583 C0058R1506949566 3162 ~5776.446131385862827 ‘
= 3404.685213390272115 -10.601847255817533373 -9, 151301574427634477 -10.700621152123808860 -2. B )
20019%4605&0289343 -141541434.3453C8768349 - 44332879.86563400460 . ~1.256475420203059911 -18.54 3
* 4R1427657464823 -35.20388962959091683  S0.199794477317482233 ~61546075.51646526250 82558738
4 BTEGHALTES ~ 4G A025,490175605201 Zi. 4c3897142724523J4 ~38.5078356248710642370 ~1.914155249
) 018222033 ~18711914941742168725 —181939967.=520971913 ~3643086.273604858666 4.271228738594
= 8002235  -44,0571RR025474435144 ~2.,302429770804196596 831882029, 7ETG80G46C 435 ,72641226601835
0es 260994414,4031535233  456434580543198126832 11.570 33892255276441 319.7517807311750948
) 13.8421039259932%398 10211659491992348688 120.4717745375819504 ~2e270144906360656025
206 1ET7793664€6308302 147376.65245687423370 -.014021736569762£252 269.9993985169567167 ~-16
‘ e65440551300145557 91 . 4562362073352 1502 176€RS .66 T66LA40TTETER .0942002648405G65142 276.¢C
] 347857871C52883 24171754578128457 74.7069564 7178217768 13.12442573113366961 13249901 4
: 799722574651 S002265031297 S7.44908817205578088 145.98555064364 77601 129,.9365955
) 712578B296 166 .87459R61026045415 .0005881£651304662227 £8.36614101659
124.7579030389897525 T 105.291623663622885¢% 13.124425731133¢6 T I T
8. 3Lal4lC16595C;5b9 257 .541537118609994¢ 61.,58562325779348611
7 S8 36514101559506555 .031751R697120243271 E1.5B562 3057719348611
97.4495868172355768088 102.4502147511020362 13+12442573113366961 35 4
6£1.56502305779548611 181.,2765652495436370 57.44906R1720578088 T02e%
584528809243449 ~168.2264648498967289 ~5776.445999998599250 3127.840000033378601 1344.,860
3 000014305114 -9.,151301572961973190 -B2941497883759438991 . -6e275747349737062711 . ~387583e3645
YIGYEIEDR " -85678.35999995470046 -74603.26599998092651 141535657.8990060682 ~40669501.89995
997£15 -17636934.29000002145 £1540299.07000000629 ~T76307046 343399939737 -325511353. 8199993
328 274610825381 7074000 -23.035219669806770230 831878207.0633599339 3561633711261674761
-141535657.89500000062 44329475.19999998807 F.345595995951059503 ~1319232531.2639999985
442231188.25995559045 ~3434713819399992847 -799953584 82899959991 -785254504.9500000095 45
56095.2357000CC077 26441832372825592756. «3597528273239731 788 T789334186.4651943324 12.88
217129418626427 10145737490737810730 £8436710859635449471 10.,05914232833310961 - 0860914
4E224€000766 23.328387909196531719 w€9S5/BIGRSS232 783517 101.574337238911539% I0.05952174
I 356207251 «0003734147633016109 «0855109719559550285 33.23348185373470187 146.6810071733"
7802¢5 72.03218B828653916716 2 258R5B816736428416252 . 24940756987 78033256 .0049515738B0126416
683

-
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i
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' TAPE NO. 1 FILE NO. 1
RECGRD 450 CENGTH T7:8
} 700542000.0000000000 2641390.625000500000C 1972030014 0300000600 35 i
I 3778+ 7144000008762 953778.7144000008702 42.,185942338 77956867 S.0048637290118190510 9.005 - o
691493017971519 83.59209866262972354 275.9752732357010245 8716979.543692499864 -30.70060
) 456544160842 247.0232771621085703 14875665B.,4076280887 t2.523752843961119651 35441659501
= 269459724 266415,4020222108811 ~7.233844356145709753 335,8762257108464837 151006384,5912
774316 Z€.T13236B1715875864 7.CG6076RB56025955247 =50 7739315 74075651410 176.824591T61627635 .
i 4SE ~.008220532994717359% 172.6452037156559526 1507€798642534927851 8375676+636949456296 ‘ g
~1338159.210519019766 151000855.75447620563 3.175707960620996952 —C€55831.182086865417 - o ) s
~8101611.335871011950 ~1337586.640770607162 -3,082802095916122198 -8.347552074585109949 -1.
K 3B07165995240211468 -150768661.0590128619 8363520.821557696443  ~1338159.210919019766 “6e872 =
4 01966%078347921 -38.07336503081023593 -1.3816418005810149¢6¢ -B3051397.0€4222€2638 79420477
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PRINTED IN US.A,
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ENOP
$NOP

0—5"?35?

SNCE *xx%x LIST CF TOUT] *xxexk dkhx
FAVFE IN 2

K 1{197 - ¢/ ///9?4

LEXE TPLIST TS

INPUT PARAMFTEFRS ARL:T ED FL=1=1

TAFE NG 1 FILE KO
RECGRD 1 LENGTH 3

S P,

7
9756288004000 00C0800 24445744500

]
2300G0C g980120081 } 0000000000 29
$32800.,005605000006C 3332800000000 3030G8 D11834758431F9 : 175347345271147787% 30453
> 2

EN9720485944317 24.9672911823287:3 257.43708507722243€6 3318329843.86102%€53 23.70854
0165522135625 Z8.84108635224401553 14750361510542577263 ~21479318298865109682 ~1127496934

e [ A

E2£7514573 G4CZ354 405270740663 22 4+605835033271869134 178.0895633785985410 3464463439.721
282364 1429948843637 703593 To.44381272839382230 3.142412685789167881 61.981517628300893

Zge =« 0600506870670 0418349 68e3702104084193706 2433€453264526276394 =420105027.2949366718
185914804.0474638216 4552841 52.612821437 -6, 8975503412541002035 15S3782516.264593096

2904335296 .563T734347% 1837000664 0842050798 30.42135602328926324 3291944753844290971 o7
3838176730198006t2 1647774242 40006363422 3041605615138445533 1856893821.0023722108 24213

S12RE6E£3872875¢ 14.102%2777813007487 «73652052904516458C1 306993650746227139403 30939250
;d.Pcl‘IBQ“' 131377821.576611382% 243783206599 76452589 25478134724125266075 «5649369047

023355960 c4597222444.384110253 2989353327.216227293 171656847.8094424866 3.206400955561
548471 o648 746938 365685223 E 1527927773885 7026 4760584101 .35363607¢ 22.30665261955657

73 387039729, F42241523 2674735216 08693C00365 23.70824016952216625 345,0535051915794610
221578.7525340430438 «5045 341271307091140 269.9985964545705386 24.73767152847722172

S2.3142312 12627 75449 .3823770308447¢0 .001574787’112559318 270.0003664600662887 o4

25 8112
18£R95543602700435 38,BT379722903536548  621405.6510517173819 .0018955999585337257 2€9.9
599586762860417 16.0756215981245640R {6.703657003550062 44 < 338933412451297044 7 . 0062341
8513456154744 97, 078717828, 60537138 37ec6722226735034584 «3444643681868910789 5.385731096

J1%42£9034 11444320088 696460564 172.0135747818276284 Te647491804789751768 1637619314808
258485 1100480736760767698 123.8184591280296444 124420874376269057395 #3389334124512970

447 SC2a7737076L25453002 16« 37£13314808398485 27541009186739102005 11.0048579676076 7698
212, 79539302 24249 16 0376192146083598488 33132721166073863930 1100485796 760767E58

333e0222860183366804 STec612232615
5T TIBB5 3875569925 11.00485796760767498 1.0950743570 92380523 37.26722326735034584 84 ,.8S

56 422625298688843846 «338S334124512970447 28

S081325562413611 —250«21241H83T79384577 1533783516.. 300600011 25890691644160000026 132361534
644004333990 S0e421356021892273348 24726335342964675002 1.98714825650€770849 -40123041999

SSSeRGTIIC 161 738.309339399856530889 3E553.434999998658R¢ =539%0726.30000001192 =125938189.42290
0060021 ~S4406088,2010065C12 =147¢621229143030600011 -196904163.140060060005 -22478079.6950¢000

06es 18759753<5%923306308 -e8647039141562826251 1489456716.183877026 34473121797479689121
G233 107 £ 300209381132 15726730 57800800186 -10245.08199559853968 52589496.10000002384

1Z748S54T78.73800u0317 14115.34300000038367 -142222225.000C00000 ~52322436.74139955868 57
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