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PURPOSE 

The purpose of CONORB is to produce an RBIT tape in PDP-11 format 

from MCE tapes written in IBM 7~94 format. 

The fonnat of the MCE tapes is described in the IMP-H MCE tape write

up. Only data records are processed - the title records are ignored. 

The MCE tape is seven track, hence each 36-bit 7i94 number will occupy 3 

words of PDP-11 storage. The 7~94 numbers are re-fonnatted into PDP-11 

floating point. Some of these numbers are changed to integers, and some 

additional data is computed (e.g., computing 8 & ~ from x, Y, Z coordinates). 

The data is then written on the RBIT tape in PDP-11 format for access by 

other programs. 

Notice that under-flow and over-flow in the 7~94 to PDP-11 conversion 

is not a problem because PDP-11 floating point is more precise than IBM 7i94 

floating point. 

COMMANDS 

CONORB first prints the version number and date of assembly. It 

then requests: 

RBIT TAPE #nnnnnn 
UNIT: FILE: RECORD= u:fff:rrr 

MCE TAPE #nnnnnn 
UNIT: FILE: RECORD= u:fff:rrr 

NUMBER OF MCE TAPES= m 

DO YOU WANT A TAPE DUMP? a 

WHERE nnnnnn = any six ASCII characters 
u = unit number 

fff = file number 
rrr = record number 

m = number of MCE tapes to be combined onto the RBIT tape 
a is a character string. If the first character is a Y then a 

qump is produced. Oth'erwise, no dump is produced. 
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All numbers are in octal. The number fields u:fff:rrr are interpreted 

as in SRLSYS, that is: 

Each field begins with the first character with ASCII value 

> 57 and ends with the first character greater than 67 or less 

than 6~. Omitted fields default to zero. 

Files and records are numbered from one. If an illegal or non-existing 

file or record are specified, the program will request a new number. 

Example: RBIT TAPE # RBIT¢1 

UNIT 

UNIT 

UNIT 

FILE 

FILE 

FILE 

MCE TAPE # 

RECORD= 1:1:¢ 

RECORD= 1:1 

RECORD= 1:1:1 

etc. 

Instead of specifying an RBIT record number, the ASCII character L 

may be typed instead. This causes the RJ;3IT tape to be positioned at the 

end of the file so that additional records may be added. 

If more than one MCE tape is specified, the program will convert the 

first tape and then request additional MCE tapes. These will be added onto 

the same file. 

Note: The time difference between records must be greater than four 

minutes. The program will skip MCE records until it finds a 

record more than four minutes ahead of the last record written. 

The only time this check is not made is when an RBIT record is 

specified by number. In this case the first record is trans

fered regardless of the time span. 

OUTPUT 

If the first MCE record on the tape is read, its fractional day number 

will be printed on the teletype. The FDN of the last record on the tape will 

also be printed. 

If a dump is requested, the numbers on the tape are converted to ASCII 

decimal numbers and then printed. 
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ERRORS 

The SRLSYS GET/PUT routine is used for Mag tape read and write. If 

an error occurs on input, no output will occur. An output error will write 

the record with extended inter-record gap. 

In case of error a message will be printed indicating the error and 

where it occurred. 

Example: 

INPUT ERROR 
MCE FILE: RECORD= ¢¢¢¢¢1 :¢¢¢¢¢5 
RBIT RECORD= ¢¢¢335 

Only 2734¢8 (12000) records may be written on an RBIT file (normally an RBIT 

tape will only have one file). When this limit is reached, a message is 

printed indicating this fact and the program will restart. 

Example: 

2734¢ RECORDS ON RBIT TAPE 
LAST MCE FILE: RECORD= XXXXXX yyyyyy 



Word 

0-2 

3 

4-6 

7 

8 

·9 

10-12 

13 

14-15 

16 

17 

18 

19-21 

22-24 

25-27 

28-30 

31-33 

34-36 

37-39 

40-42 

43-45 

46-48 

49-51 

52-54 

55-57 

58--60 

61-63 

64-66 

67-69 

70-72 

-4-

RBIT TAPE 

FORMAT 

Value 

RBIT tape number 

RBIT record number 

MCE tape number 

MCE file number 

MCE record number 

Program version number 

Fractional day number 

Day of year 

Milliseconds of day 

Year 

Ascending node cross
ing number 

(zero fill) 
·, 

Longitude)' t , geocen ric 
Latitude 

Longitude) . geomagnetic 
Latitude 

R (geomagnetic coor.) 

r (radial distance) 

GSE-X I 
GSE-Y ~ 
GSE-Z) 

GSM-X} 
GSM-Y 

GSM-Z 

GSE-X} 
GSE-Y 

GSE-Z 

satellite 

satellite 

Moon 

GSM-X} 
GSM-Y Moon 

GSM-Z. 

Units 

6 char 

6 char 

Day 

Milliseconds 

Last 2 digits 

Degrees 

Degrees 

Degrees 

Degrees 

Earth-radii 

KM 

KM 

KM 

KM 

KM 

KM 

KM 

KM 

KM 

KM 

KM 

KM 

KM 

Type 

ASCII 

Integer 

ASCII 

Integer 

Integer 

Integer 

Real 

Integer 

Double-Integer 

Integer 

Integer 

Real 
u 

u 
Real 

Word on MCE 

1 

2 

72 

71 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



Word 

73-75 

76-78 

79-81 

82-84 

85-87 

88-90 

91-93 

94-96 

97-99 

100-102 

103-105 

106-108 

109-111 

112-114 

115-117 

118-120 

121-123 

124-126 

127-129 

130-132 

133-135 

136-138 

139-141 

142-144 

145-147 

1 

1 

1 

1 

1 

1 

1 

1 

48-150 

51-153 

54-156 

57-159 

60-162 

63-165 

66-168 

69-171 
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Value Units Tvoe Word on MCE 

GEI-X ') 
KM Real 21 

GEI-Y satellite KM 
h 22 

GEI-Z KM 23 

GEI-X} 
AU 24 

GEI-Y Sun AU 25 

GEI-Z AU 26 

Longitude} ub 1 
Degrees 27 

s -soar 
Latitude point in GM Degrees 28 

Satellite-Moon distance KM 29 

Satellite-Moon distance I 
parallel to GEI-X axis KM 30 

(1, 1) 31 

(1, 2) 32 

(1, 3) GSE 33 

(2, 1) to 34 

(2, 2) GSM 35 

( 2, 3) transform 36 

(3, 1) matrix 37 

(3,2) 38 

(3, 3) 

(1,1)' 40 

(1,2) 41 

(1, 3) GEI 42 

(2, 1) to 43 

(2, 2) GSE 44 

( 2, 3) transform 45 

(3, 1) matrix 46 

(3, 2) 47 

(3, 3) ~ } . 
48 

. satellite Degrees 49 Rt. ascension , 1 in ce es. 
Declination inertial Degrees 50 

Rt. ascen. } velocity 51 
. , vector in Degrees 52 Declination 1 t' 1 ce es 1a 

inertial ' 
Magnitude of velocity KM/sec Real 53 



Word 

172-174 

175-177 

178-180 

181-183 

184-186 

187-189 

190-192 

193-195 

196-198 

199-201 

202-204 

205-207 

208-210 

211-213 

214-216 

217-219 

220-222 

223-225 

226-228 

229-231 

232-234 

235-237 

238-240 

241-243 

244-246 

247-249 

250-252 

253-255 

256-258 

259-261 

262-264 

265-267 

268-270 

271-273 
274-276 
277-279 

Value 

} (zero fill) 

Satellite-Earth-Sun 
angle 

Satellite-Earth-Moon 
angle 

Theta} ~atellite 
Phi in GSE 

Longitude} Sub-solar 
L t't d point in 

a i u e GEI 

Theta} satellite in 
Phi GSM 

Theta} satellite in 
Phi GEI 

Date {yr-mo-da) 

Longitude} geodetic 

L t 't d satellite a i u e .. 
position 

Height above spheroid 

' 

{zero fill) 

Delta time 

Spin period 

Rt. Ascenso;· spin vec-

1
. , tor in 

Dec ination 1 t' 1 ce es ia 
inertial 

{zero fill) 
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Units 

Degrees 

Degr-es 

Degrees 
Degrees 

Degrees 

Degrees 

Degrees 

Degrees 

Degrees 

Degrees 

yr-mo-da 

Degrees 

Degrees 

KM 

Seconds 

Seconds 

Degrees 

Degrees 

Real 
i l 

11 

Real 

Type Word on MCE 

57 

58 

61 

62 

67 

68 

69 

70 

76 

77 

78 

79 



-7-
EXAMPLES 

Multiple MCE tape&1• 

rDNOPB VERSION 0000MM,9-JAN-78 

0 BIT TAPE #HSKP18 
UNIT: F'ILF: RECORD = 2:1:1 

MC:E TP.PE ;i!H00(1[i11 
.lTI\JI"f FIL,}~ : rn~~COfif) = 3: 1: 1 

00 YOU WANT A TAPE: DllMP ? NO 

FI HST FDl\i = • 2735 l 3f>9E 3 

MTS=010000000101010M 

LAST FDN = •273840?nE 3 

MCE TAP F. #l·{(J 0 liH'l 2 
UNIT : FILE : RECOfW = 3: 1: 1 

FIRST FDI\J = •28LJr.,7361E 3 

MTS=0100000001810100 

MTS=010000000101Ml00 

LAST FDN = .2858402RE 3 

MCE: TAPE #H()QO,r;j3 
Ul\l!T: FILE: RECORD = 3:1:1 

Using the L switch 
O)NO RB UFRSI ON lc:H%JfrJvl0, 9-JAN-7 3 

RBIT TAPE #HSKR18 
UNIT: FILE: RECORD = 2: 1:L 

MTS= 0 H:Jf,Je0GH:l0 l 010000 

MCE TAPE IIH00002 
UNIT FILE: RECORD = 3: 111 

NUMBER OF' MCE TAPES = 1 

DJ YOTJ l.JANT A TAPE DTJMP ? NO 

FIRST FON= o28467361E 3 

MTS=0100000001010100 

LA.ST FDN = 
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Tape Dum_p 

CONORB UERSION 0G.lQH:HH'.1.,9-dAN-73 

RBIT TAPE #HSICRl:3 
UNIT : FILE : RECORD ::: 2: 1: 1 

MCE TAPE t/HO Q002 
UNIT FILE: RECORD ::: 3:1:1 

NUMBER OF' MCE TAPES ::: 1 

00 YOU HANT A TAPE: DllMP ? YES 

FIRST FDN = •2A467361E 8 

• 28467361E 3 284 582f1l0000 72 

--148559/!?F. 2 -.1511316LIE 1 • 5 20Lt407 5E 

• 3563751 7E 2 • 2?.571 Cl72E 6 • l LI9 1 36/l?E 

• 7 2 1 2 1 3 1 ~~E 5 • 14913647E 6 • 169 3 I? 1!3 E 

• 3211r1 urn 7E 6 • 24250428E 6 -.29117617E 

• 2112696vlE 6 -.83329356E LI - • 3Ll 7 39 58 1 E 
-•65831739E LI -•47623336E - 1 -•2254981rJE 
•3213237lE 1 • Ll9 3335 l 7E l e22122374E 
• 1 QJvJ0vl~1CrnE 1 • 0 ,~ f:JC,rn vH?H1 E (1 .00000000E 
.91957396S 0 .39291696E ('.) • (10!M10f10PJE'. 

.•91957396£ (,j - • 4597 2[127E - 1 -.22502222£ 
.29971757E 0 -•12472101£ 0 -.180452f33E 

-• U:12163/J?E 0 •917L!5632E 0 • 2/..iL&7 l 0(17E 

• 33574319P. 3 • l 6l3(il8623E 2 .13318086£ 

• f1CH'J0000r!E vJ • 0 r,1 (;I fJl v1 r1 f'.:? ~l F. C1 o48643538E 

• v'l (.ll 0 0 0 0 (7i 0 F. 0 • C!HH'J0~;HEl!Zl0E 0 -.6222L.!350E 
• 00~Hlfl(,JFlOE fl • Vi 0 (?) Pi (~ rm 0 E ~1 • (;.J0f,JtHH100E 

.?210l('ifHlE 6 -.14H55947E 2 -.151~181..i30E 

• ei (iO f1fil OOfcJE ~I . ~rn r-H10 Pl cm E i?J • ltH:l (,){ij 0 0 vrn E 
• r1JGJf,J0(·lf':)1.•JiiiE fj • 5 l l 9(1)QHJ0E 4 • 129750Q10E 

-• 5?8f'.if'.lMO(?iE 2 • !?l (l Vi vi v1 Ci vi Cl E (i) • 0 QJ O (l'J (.: 0 (tj ~j E 

• 0 00 Of,1vH3 OE 0 • vl0fel00fMHiJE !(} • Oell?J{,)!210~0E 

• 000000(10£ 0 • !iH'I qi fl (ti (1fMl E 0 • ®QH?JltJ00~0E 

2 0 
2 • Li!~ ClH.i:121 2/~E 1 
6 ol5~13(PJ41L!E 6 
6 • 6t>Jr55 ~JS 20E 4 
4 • 38/l v11:38 7E 6 
5 -• 51325iJ395E 5 
fill -.59677567E -2 
6 • 174!:-sf)2/I 1 E 6 
(Z) • vJViVif'.l00CJ(,lE 0 
0 - • l '117frJf.$304E 0 
(!) - • 5 7 6 1LH1 3 6 E -2 
0 • fd (iH!HMiJ O (1 fil E " 3 -.t5113164E~ 1 
l • f>H1fo!210£'100E ~ 

2 • 2L!5 f·'i5 14 2E 2 
2 -.11518363E l 
0 . vrn rH, vrn 0 0 E e> 
l • 2 19 3 386(1E 6 
v! • fl !~ 0 0 ~-, kl 0 r; E ti 
Lt • 9r/2111r,.111JMCl0E 2 
11 • (,JOC!C1!;?000E 0 
PJ • l?HcHHH?l ~ 0 '-l E " e, 
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ATTITtJDE/ORBIT/EPHE:-.~RIS TJ\PE FORMJ\T 

All words are 36 bit3 long, IBM 7094 for~at. 

T'ne time interval between r~cords snall be 10 minutes • 

WORD NO. 

0 

l 
2 

3 
4 

5 
6 

7 

8 

9 

·10 

ll 

l2 

13 

-·14 

15 

16 

17 .. 

18 

~ 19 

20 

FORM 

Fixed Pt. 

Floating Pt. 
" " 

" 
II 

II 

II 

II 

II 

II 

.11 

II • 

II 

II 

II 

II 

II 

II 

II 

fl 

" 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

" 
II 

. 
IDE:-!TIFICJ\ TI ON ,. 

Fortrun record size indicator (=000117010001) 
This indicnteG o totnl data word count of 75 

Day of year .,_ ). 
. Milliseconds of day J 

time of orbit data 
in this record 

Longitude (deg.) J satellite position in 
Latitude (deg.) . geocentric coordinates 

Longitude (deg.)l satellite position in 
Latitude (deg.) J geomagnetic coordinates 

R (earth radii) a geomagnetic coordinate of the 
satellite position, C.U.L. 

r, radial dista~ce of the satellite from the 
center of the earth (km.) 

GSE 
X 

GSE 
y 

GSE .• 
z 

GSM .. I 
X l. 

GSMY ) 

GSM 
z 

Satellite position in Geocentric Solar 
Ecliptic Coordinates (km.) 

Satellite position in Geocentric Solar 
Magnetospheric Coordinates (loll.) 

Moon position in Geocentric Solar 
Eclip.tic Coordinates (km.)· 

Moon position in Geocentric Solar 
Magnetospheric Coordinates (km.) 



WORD NO. 

21 

22 

23 

24 

25 

26 

27 
28 

29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
.39 

40 
41 
42 
43 
44 
45 
46 
47 

'48 

Floating Pt. 

II II 

II II 

II 

II , 

II' 

II 

II 

II 

II 

II 

• JI 

II 

• " 
II 

II 

'11 

II. 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

" 
" 

II 

" 
" 
II 

II 

II 

II 

II 

II 

11• 

II 

II 

II 

II 

II' 

II 

" 
II 

IDZ:;TI FI CATI O )f 

GEI '\ 
• X ' I 

GEI \ 

,GEI: \ 

Satellite position in Geocentric 
Equatorial Inertial (km.) 

GEI -} 
X i Sun position in Geocentric Equatorial 

GEI > ·Inertial (.A •. U.) 
yl 

GEI \ 
z) 

Longitude I. 
Latitude ) 

Sub-solar point in geomagnetic 
coordinates (deg.) 

Distance from the satellite to the Moon (km.) 

Distance parallel to the x-axis from the satellite 
to the moon (km.) 

1st row, 1st column 
1st row, 2nd column 
1st row, 3rd column 
2nd row, 1st column 
2nd row, 3rd column· 
2nd row, 3rd column 
3rd row, 1st column 
3rd row, 2nd column 
-3rd row, 3rd column 

1st row, 1st column 
1st row, 2nd column 
1st. row, 3rd column 
·2nd row, 1st colwnn 
2nd row, 
2nd 
3rd 
3rd 
3rd 

row, 
row, 
row, 
row, 

2nd 
3rd 
1st 
2nd 
3rd 

column 
column 
column 
column 
column 

Geocentric Solar Ecliptic 
to Geocentric Solar 
Magnetospheric tra.nsfonna.
tion matrix. 

Geocentric Equatorial 
Inertial-to-Geoce~tric 
Solar Ecliptic transforma
tion matrix. 



. I WORD NO. 

49 
,50 

51 
52 

57 

58 

59 
60 

61 
62 

63 

64 

65 

66 

67 

FORM 

Floating Pt. 
II II 

II 

II 

II 

• " 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

" 

II 

II 

II 

II 

II 

II • 

II 

II 

II 

" 

II 
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IDE~1TIFICATIOi'1 
... 

RiGht Ascension l 
D~clino.tion J Satellite position in 

celestial inertial (deg.) 

Right Ascension )_ "{eloci ty vector in 
Declination ( celestial inertial (deg.) 

) 
Magnitude of the velocity (km./sec.) 

L 

B 

Mcilwaia parameter (earth radii) 

Magnetic field strength (Gamma) 

B/B Ratio of the magnetic field strength at the 
0 satellite to the field strength at the 

invariant equator. 

Satellite-earth-sun- angle, Lsep (deg.) 

Satellite-earth-moon angle (deg.) 

Right ascension} 
Declination 

Magnetic vector in 
celestial inertial (deg.) 

Longitude 1 
Latitude J 

Sub-solar point in (deg.) 
Geocentric Equatorial Inertial 

GSE 
X 

• GSE 
y 

GSE 
z· 

Theoretical geomagnetic field in 
Geocentric Solar Ecliptic coordinates 
(in gamma) 

Type of data. item indicator: 
l = regular satellite data item 
2 = ascending node crossing data item 
3 = North point data item 
4 = descending node data item 
5 = south point data item 
6 = sunlight entrance data item 
7 = sunlight exit data. item 

Date of data (YR MO DA) 



WORD NO, 

68 
6~ 

70 

7l 

72 

73-75 

76 

77 

78 
79 

80 

81 

Notes: 

FORM 

Floating 
II 

II 

II 

II 

II 

II 

II 

II 

II 

Pt, 
II 

II 

II 

II 

II 

II 

II 

II 

II 

Fixed Point 

II II 

-12-

IDimTIFICATION 

Lon~itude? Geodetic satellite position (deg.)~ 
La. t,.i. t ude S 
Height above spheroid p(km.) 

Al:.cending nod'e crossing number (pass number) 

Year of data (YR) 

Zero fill for spares 

Delta. time between time of Ephemeris item 
and next previous sun pulse which stopped 
OA - ST Counter (Seconds). 

Spin period (Seconds) 

:Right Ascension 1 
D~clination j 

Spin vector in c'elestial 
in~rtial· (Deg.) 

Check sum of data words in words number l - 79 

FORTRAN record size indicator(= OQ011701000\) 
This indicates a total data. word count of • 

7510 words. 

Longitude is positive ea.st of Greenwich and negative west of Greenwich 
(-180° to+ 180°) 

North latit~de is positive and south latitude is negative (-90° to +90°) 
Date of data (word number 67) equals day+ 100 (months+ year (100)). Example: 
February 10, 1967 at 2 hours U.T. is recorded as 67o'210 in word 67, 41 in 
day count (word 1), 7200000 ·in milliseconds of dey (word 2), and 67 in year 
of data (word 72). 


