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ABSTACK

This thesis is a conclusion report for the project which are
consiting of design and build up the disc antenna to pick up
satellite signalling with diametér -of 4.5 meters and 24 segments
assemble,for easily transportation. The adjustable length for
. ELEVATION ANCLE is O to 90 degree and AZIMUTH ANGLE is 0 to 360
degree. Furthermore, the compack television transmitter with
antenna has made with 1 watt gain and the transmitter frequency is
478.9 MHz in UHF band channel 15. The dipole antenna with &4 stag
is being made to this project,therefor we could say that this is
the most competion project that can be able to receive signalling
from satellite and boardcast this signalling to near by area. this
project is intended for the purpost of study only.

Gener;?ﬁ purpost of -the project is designed for the later

studying to the perfect telecommunication system in the future.
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BANDS

Approximate

Frequency

Very Low Fregquency(VLF}
Low Freguency{LF)
Medium Frequency!(MF)

High Frequency(HF?

Very High Freqpency(VHFi
Ultrahigh Freguency({UHF1
Micraowaves (MW

Light

535-1,0600KH:
1.6-50 MHz
f0-2186 MH:z

470-806 MH:z
1-20 GHz

100-10,000GHz

Submariﬁe Communicat ione
Havigational Aids

AM Fadio

Short Weve Hadio

VHF TV (Channels 2-133
URF TV (Channels 14-707
Satellite Communications

Infrared and Visible Light

b

Ainen 1 avlend neeaiuLuoan bl

A ]

Souust (7 ACGHz) ouuns AT BHE
UHF | 0.30-1.12 Ka %6,5-40.0
L 1,1%2-1.70 g 93.0-50.0
Ls 1,70-2., 60 U 40,0-60.0
5 2., B0=7a5 M 50.0-75.0
C 3.95-5,85 E 60, 0-90,0
Ko 5,65-6.,20 F 60, 0-140.0
X 8,70-12.4 G 140,0-220.0
Ku 12,418, 0 R 320,0-325,0
K 18.,0-26, 5 - -
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2.2.5 Antenna Noise Temperature
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ANEWwIAN 1.

INTELSAT ! ° INTELSAT Il INTELSAT Il
240 CKTS 240 CKTS 1,500 CKTS

INTELSAT IV INTELSAT IV-A
4,000 CKTS 8,500 CKTS

18.7 METERS (1.5 FEET)

INTELSAT V .
12,500 CKTS

INTELSAT VI

TN 1.1 ANUMEIDIRATINEN INTELSAT
k1
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TABLE 1.1

STATUS OF INTELSAT SATELLITES

FLIGHT LAUNCH DATE LOCATION REMARKES
INTELSAT I & APE 1965 - Operted aver Atlantic

(EARLY BIED) to Aup.§£9
INTELSAT 11 '
F-1 26 0CT 19586 = Failed to schieve
Synchronous Orbit
F-2 11 JAN 1967 Z Operated over Pacific

to Feb., 196G

F-3 22 MAR 1467 e Operated over Atlantic
Feb. 1870

F-4 27 SEF 1887 - Operated over pecific*
to August 1871

INTELSAT 111

F-1 18 SEP 1968 S Launch Failure

F-2 18 DEC 1969 - Uperated over Atlantic
to -March 1870

F~-3 L FEB 19489 g Uperated over Pacific
% Indian Ocesns

F-4 21 MAY 196G - .Opersted over FPecific
Feb. 1972

F-5 25 JUL 1570 - Launch failure

F-& 22 JAN 1870 - Upersted over-Atlantic

% Facific Oceans to
January 1975
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& INTELSAT 1V

TNTELSAT IV-A

F-1

F-2

F-3

LAUNCH DATE

o
T

3
)

el

[xt]
(Re]

kN

AFR

JUL

DEC

JAN

JUN

FER

AUG

ROV

SEP

JAN

JAN

1870

1870

18372

1875

—
l_c|
]
[*Y)

1974

1975

1578
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LOCATION

177 E

REMARKS

. o

Operated -until failure
ST
over’ the Atldéntic 15

-

March 1975 "%

‘x

>
+

“Leunch Failure

Retired Octobsr 1987
Fetired from service
August 1980

Retired from service
May 1983
Retired from service
February 1983
Eetired from service
February 1982

Laumch Failure
Fetired from service
January 1983

Retired from service

August 19835

Eetired from Service

January 1984



FLIGHT
F-4
F-5

F-6&

INTELSAT V

F-1

F-2

F-23

F-4

F-bM

F-7M

F-aM

INTELSAT

V-A

F-10

LAUNCH_DATE

=2
[

28

[aR)

1

—
%0

18 ©

[1u]

MAY -

SEP

MAE

MAY

DEC 16

DEC

MAR

MAE

JUN

MAY

=116~

LOCATION
338.5 E
174 E
358  E
307 E
325.5 E

63 - E
341,58 E
86 E
180  E
335.5 E
332.5 E
0 E

Launch

POR

AOR

AOR

AQE

10k

ADE

10K

POR

Launch

Arians

Launch

Ariane

REMARKS

Failure

failure.

2 Launch.
failune.

¢ Launch.



FLIGHT LAUNCH DATE LOCATIO REMARKS

— — e -

INTELSAT VI

F-1 To be debermined - Titan

F-2 . . MID 1989 Ariane

F-3 EARLY 1690 Arisne

F-4 MID 1690 ‘ Ariane

. F-5 To be determined Titan
NOTES | M indicetes t£his satellite is equipped with a Maritime

Communications Systen.
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RADIATOR
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BATTIRY
1roweal

RCE TANXS

ArOGET XX
MOTON

POLAR PANIL
trow n)

N\ INDONESIA’S SECOND GENERATION

COMMUNICATIONS SATELLITES
(=)
| n
DIAMETER: | i
216 cm (85 in) : i

HEIGHT STOWED: HEIGHT ¥/ITH ANTENNA

224 em (1081n.) I/'ﬂ'—w\\“' AND SOLAR PANEL :
. i Il pepLoyeD: I”
! il 683 em (269in.)

i fid iTIAL onSTATION
J ||l.4 WEIGHT:

i ] !i'i: 528 kg (1385 b)

l iz

I
1
i
I

[l .” 4 “L

T

T EEILEL.

THC BICORL ANTENNAL

»

REALECTOR

ANTENKA FOSITIONER
MMECHAMISM

COMMANDITRACK
RICLIVIR

Dtarun SHIU

TEtaMETAY
TRANSMITTIN

SOLAR PAN(L
trOwtA|

ouTrJl
MULTIALEXLA
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PALAPA-B SPACECRAFT MODEL
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FREQUENCY A}D POLARIZATION PLAN

-
-

CENTER FREQUENCIES, MH2 s
37200 3760 3800 3840 3E80 3920 2960 4000 4040 4010 4120 4160 §
o
1= 2R IH aH 5H 6H I 8 9 H 10 H 17 H A2 H v
3740 3710 3820 3860 3300 2940 3980 4070 2060 4100 4140 4180
. N
1 v 2V av av 5 v [ 7V 8\ 9V 10 v 11 v 12 v
o1 .
} ]
. 1
3200 DOYIN PATH TRANSMIT 4200
5045 5985 6025 6065 6105 6145 618¢ £22% €265 6305 6345 6385
(Y 2V Jv 4V 5V 6V 7\ Y ' 9vH10v-H nv“wv‘
5665 6004 6045 608s 6125 6165 6203 624 6285 6327 6265 6405
1 H 2 H aH 4 H anfcu 7 - ar 9 H lell ‘IIH' 12 H
)
| ‘ |
5925 UP PATH RECEIVE Ces

H =~ HORIZONTAL POLARIZATION
V=~ VERTICALPOLAINIZATION
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ELEVATION , DEGREES

4.00
2.00 3
1.00
0.00

1.00

-2.00

4} (BORESIGHT)

ELEVATION AND AZIMUTH
ANGLES IN SATELLITE COORDINATES
Il 1 1 1 I

i ] 1

-3.00

1.00 2.00 3.00 400 5.00 6.00 7.00 8.00 9.00

AZIMUTH , DEGREES

a) SATELLITE AT 77° E LONGITUDE
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System name

Number of satellite net-

work in system

Locations

Usage

No bandwidth and EIRP of

satellite channels

Transmit and receive sa-
tellite antenna gains

and® noilse temperature

Satellite antenna point-

ing tolerances
Polarization

Satellite antenna beam

shaping
Freguency re-use
Expected satellite life

Expected system life

4

PALAPA- B.

3 (three).

PALAPA Bl 108°E + 0.5°
PALAPA B2  113°gp
PALAPA B3  118°E

I+ [+ [+

Domestic and Regional.

24 transponder with total
bandwidth 500 MHz for each
satellite.

EIRP saturated;
36.5 dBW at beam center.
31.5 dBW at beam edge.

Transmit and receive:
28 dBi at beam center.
24 dBi at beam edge.

Noise temperature:
1000°K. '

Orthogonal.

Spot beam over ASEAN region

plus Papua New Guinea.
dual.
10 years.

8 years from July 1983 until
Julqu991h
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No of earth stations : 125

Earth stations

Antenna sizes “13.0 11,0 10.0 4.5 3.0 (m)
GaiQ transmit 56.0 54.5 53.5 46.5 43.0 ~ dami
Gain receive 53.0 51.5 50.5 43.5 40.0 dRi

Noise temperature 23.3 22.8 24.5 27.9 26.0 dB.X

Earth station side-lobe : Conforming with CCIR
envelope’ Rec. 465 - 2,
Type of modulation and A /oM ~ FDMA
multiple access FM - scepc

PSK - TDMA

Bandwidth of carrier and associated up-path and down-path
EIRP's

L

‘Carrier Bandwidth E/S transmit S/C transmit ~

type C (MHz) power (dEW) . EIRP  (dBW)
‘ min max min max
v 36.0 27.0 31.0 N, 36.5
1775 - 24.0 27.0 26.0 31.0 -
FOM/TM
1200 chn., 36.0 24.0 31.0 31.5 36.5
1068 @n. 36.0 24.0 31.0 31.5 36.5
952 chn. 36.0 24.0 31.0 31.5 36.5
360 chn. 21.5 13.5 19.3 24.6 29.9
180 chn. 11.0 10.6 16.8 21.7 27.0
144 chn. 10.0 10.1 15.9 21.2 26.5
120 chn.. 8.5 9.5 15.3 20.6 '25.9
108 chn. 8.0 - 9.1 14.9 20.2 25.5
96 chn. 7.0 8.7 14.5 19.8 25.1
84 chn. 8.5 8.2 14.0 19.3 24.6
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SPACECRAFT SYSTEM ‘CHARACTERISTICS

Physical characteristics

Diameter, in.

Beight, in.
Transfer/drift orbit
On-station

Weight (dry), 1lb
Spinning section

Desoun section

Stabilization
Spacecraft/PAM coast
Transfer/drift orbit
On station

Stationkeeping performance
Longitude
latitude
Attitude

Spin speed range, rpm

. Transfer/drift orbit
On-station
Despun nominal

Reliability

8 year 22 of 24 channels ope-

rating
Cammunications subsystem
Transponder
Nurber ofy d‘lannel;c:
Redundancy
Channel multiplexing

Usable channel bandwidth, Mz
Receive frequency band,GHz
Transmit frequency band,GHz

Receiver reduﬁdancy

85

111
258.25
1146.68
674.48

1 472.20

ANC via spacecraft thrusters

Stable spinner '

Gyrostat with despun active nutation
damping via despin motor toraue

Limit, deg  Correction interval, days
+0.1 |/

oL

0.15

1= IS5

45 to 75
50 to 90

60 to 65

0.768

24

5 for 4
Even/odd

36

5.925 to 6.425
3.7 to 4.2

4 for 2
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_Antenna .
Singlé aperture, dia. in. 71
Focal length,sin. . 60

: System performance

Coverage axNus |
Polarization

Vertical Receive

Horizontal Transmit
Regional Performance

> G/T, dB/°k . EIRP, 4B

1. Indonesia -5 34
2. RASEAN / PNG ~ 7 32

Telemetry subsystem (redundant
spinning and despun PQM enceders h '

with subcommutation)

Frame rate &

Format
Subcommatatian

Capacity
Frequency,GHz
C band
Antenna
Transfer/drift orbit (C bard)

On-station (K band)

EIRP, ABW
Transfer/drift orbit
On-station

0.512 sec/frame

64 wards/minor frame, 32 minor frames/
major frame

1 bit; 1 word, and control for 2 batte
ry cell monitors

126 spinning, 126 despan
4.196 to 4.200

Dual mode bicone, toroidal beam cove-
rage + 20°
Dual mode bicone, *

through camminications antenna

area beam

5.1
4.2
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Alternate telemetry modes ,
M attitude sensor data Frequency modulation and deviation of
14.5 kHz subtarrier by earth, sun,

MIP, and execute Pulses in real time
- M nutation accelercmeter Real time output pf spin axis orien-

ted accelerameter in IRIG channel 13;
two scales:

+1.0g ar + 0.05 g full scale
Comand subsystem (redundant

spinning and despun decoders \
individually addressable) : )
Format // RZ tone digital - Separate execute
Capacity . 191 spinning
255 despun-
Frequency,GHz 5.925 to 6.425
C band
Antenna _ .
Transfer/drift orbit Dual mode biconé, toroidal beam cove-
' rage i_BSO ’
On-statian Dual mode bicone or area beam

through cammunications antenna

Threshold flux density,dBW/m2
Transfer/dr.ft orbit < .~ g5
On-staticn < -395

Attitude control (fully recun
dant control electronics with
two-axis RF tracking’ system,
antenna elevatian and azimuth
contfol)
Pointing error (including
transients), deg

North-south < .05
East—west - L .05
Beam rotation <:_ .19



FOCAL POINT FEED PARABOLOID

ELLIPSOID

GREGORIAN FEED

TN 1.7 MOST COMMONLY
A1

HYPERBOLOID

)

CASSEGRAIN FEED SYSTEM

— e e e P

|

|
_...._l — i
£
N /
SN

Y
§
\\ ,

PARAXIAL
~<"kocus _

SPHERICAL REFLECTOR

USED ANTENNA FEED SYSTEMS
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QS

OFFSET PARABOLOID
HOGG HORN

PARABOLOID

N\

HYPERBOLOID
& x

OFFSET CASSEGRAIN

HYPERBOLOID

CASS HORN

7N 1.8 OTHER ANTENNA FEED SYSTEMS
¥
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ANTENNA GAIN (d8)

TII‘IITITIIIIIIITIIFTTIlTllTT

\’\

14 GHz 11 GHz

ﬂj'?l 1.9 ANTENKA GAIK VEKSE DIAKETER
k3
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SATELLITE PARAMETERS ¢ INTELSAT V)

1. Satellite beam coverage Hemi East
transponder capacity leased:

{a} SCFC servioce

- Phase 1%2 9  MHz
- Phase 3 1§ MHz
(b)Y TV service (future) 36 MHz full ;ransponder
2, Satellite leasc resources:
{a) SCPC service
- E.]1.E.P. (beam edge)
for 8 MHzt 14 d BW
far lé MHz1t 17 dBW
~ REeceiving sensitivity‘
(heam edyel: -11.6 dR/K
- Sat.flux density
for 9 MHzi =91 dB/m"

for 18 MHz: -88  dB/m’
- Geographic adventage: 2 .dB
- Sstellite gain: 145 dB
th) TV service
- E.1.R.P, {besm edege:
in 36 MHz full transponder 26 dBW
- Feceiving ssnsilivity
(beam edgel: -11.6 dB/K

- SsL, Plux density: -75  dBW/m’



- Transponder operating point
(for 2 TV_per transp. opersting):
Total outpul. back off -2 dB
Total input bhack aoff . -4 dB
- Output heck off per
1 TV cerrier - b dB
- Input back oft per

1 TV carriert ) dB

oJ

- Geographic advantagel - dB
- Availgble satellite

E.1.E.P. power for

1. TV carrier transm.

{including geodranhic

advantagel 23 dBW
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AANBIAN 2.

WAAY FRTATWINLAYINUTEUIRT T L NHY

Summary of major formula adopted in link calculation

(C/W)
U
L]
(C/M
o

(C/N)
i

where t

L

u

1
15
D

R

N

(C/N}
is

i

E +6G/T - L -K-B (dB)
E 5 u N
E_+ G/T L -K-B (dB)
D H
E -N -8B
5 D H
UF link path loss (dB)
Down link path loss (dRJ

"E.l.R.P./carrier of the Tx station (dBW)

E.1,E.F./carrier of the satellite (dBW)
Gein to noise temp. restic of the
satellits (dB/Y¥)

Gain to noise temp. ratio of the

earth station (dB/K)
intermoduletion + Inmterfurence

E.1.BR.,.F. denwitsy (dBW/Hx)
Noise bandwidth (dBW/K-Hz

Satellite carrier to intermodulation

noise ratia (dB)
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TV VIDECG SERVICE LINK BUDGET SUMMARY

FOR MASTER TO LOCAL STATION

Receive local Eeceive local
station ¢ =9 m Station.¢ =4.5 m
UP-1ink *
E/S transmit E.1.R.P./
carrier 78.5 ' 78,5
Setellite G/T at
beem edde - 11.6 - 11.6

Up link antenna

|
i

correction 2.0 2.0
Up link path loss i - 119.5 - 119.5
Boltzmem constant + 228,86 r+ A28, 6
Up link C/KT 98 S pd
Town link

S5atellite power available

for TV carrier {(including

geographic advaqtage) + 23.0 + 23.0
Down link peth loss - 186.0 - 186.0
Eerth station G/T - 30.5h + 23
Boltzmam constant + Z22B.6 + ZZ6.6
Down link C/KT i 86.{ 78.8
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Total
Up link C/KT

Down link

Carrier

intermodulation.

Taotal C/KT

Noise bandwidth (17.5 MHz)

Operating C/N

o
[eu
-

L]

88.0

785

E.I.R.P, ANALYSIS FOR TV VIDED TRANGMISSION (FUTURE)

Saturation flux density for

(18 MHz trensponder)

Geographic advantage

Input back-off per carrier

{2 TV per transponder cperation)
Operational flux densitly

Reé. antenns gain

kequired power at satellite input
Up link pgth losg

Minimum required earth station

Y

transmit E.J.R.P.

_137_

-

- 75,0

» 0

1
P

- 84,0

W 3700

3 12100

198.5

78,5

dBW/m"

dE

dB
dEW/m”
dan
dBW

dBW .

dBW



ANARNUINT 2.
TruassmImen1Tatieseseond

Tasldaen BAS I1C %a¢ APPLE 11
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51 REM
53 REM : CERTAIN LINES IN THIS PROGRAM HAVE BEEN
54 REM : MODIFIED, NOTABLY 26¢ & 358 FOR

55 REM : USE WITH 8@~COLUMN BOARDS LOCATED

56 REM : IN SLOT #$3:. TO USE THIS PROGRAM

57 REM : WITH A 48-COLUMN APPLE, DELETE

gg gg: ¢ ALL LINES WHICH HAVE A 'PR§3' IN THEM
94 REM : INITIALIZE PRINTER

95 PRINT **;°"pPR{1" '

96 PRINT .

87 PRINT "*;*PR§3"

99 GOTO.35p

188 REM : SATELLITE TRACKING PROGRAM IT-

181 REM : FOR GEOSTATIONARY SATELLITES
182 REM : IN THE 'CLARKE ORBIT'

183 REM .

184 REM : CALCULATES AZIMUTH & ELEVATION
185 REN : ANTENNA POINTING ANGLES FOR
186 REM : OVER 5§ SATELLITES IN ORBITS;

187 REM : ALSO COMPUTES DECLINATION POR
188 REM : POLAR MOUNT ANTENNAS.

189 REM : AZ/EL FOR A SPECIFIC WEST-
118 REM : LONGITUDE ORBITAL LOCATION
111 " REM : ENTERED BY THE USER CAN ALSO
112 REM : BE COMPUTED.

113 REM

114 REM : A DATA BASE OF POPULAR WORLD

115 REM : CITIES (LONGITUDE & LATITUDE)

116 REM : AND A SECOND DATA BASE OF

117 REM : GLOBAL SATELLITES IS PROVIDED.

"118 REM :

119 REM : COPYRIGHT 1983, THE SATELLITE CENTER

128 REM : BY ANTHONY T. EASTON, JULY, 1983
121 REM : ALL RIGHTS RESERVED

122 REM :

123 REM : THIS PROGRAM MAY BE USED ONLY

124 REM : BY THE BUYER OF THIS BOOK FOR
125°. REX PERSONAL USE ONLY. IT MAY NOT
126 ¥ REM : BP SOLD OR USED COMMERCIALLY

127 REM : WITBOUT SPECIPIC WRITTEN

128 REM 1 PERMISSION OF TEE SATELLITE CENTER.

ve

129 REM : L
138 REM & e - :
131 REHM A COMPLETE PRINTOUT OP ALL SATELLITES

132 REM.: VISIBLE FROM YOUR OWN SITE IS AVAILABLE
133 REM : FOR $18 (NON-US ORDERS: $15 IN US PUNDS
134 REM : DRAWN ON A NEW YORK BANK) FROM:

135 REH : :

136 REM : THE SATELLITE CENTER

137 REM : POST OFPICE BOX 338845

138 REM : SAN FRANCISCO, CA, 94133

139 REM : PHONE: (415) 673~7808

148 REM :—--NO COD ORDERS PLEASE/VISA & MC OK~-
141 REN : - - -

142 REM
143 REM : OTHER PRODUCTS AVAILABLE FROM
144 REM.: THE SATELLITE CENTER INCLUDE:
145 REM : 1) THIS PROGRAM ON APPLE II

146 REM : DOS 3.3 DISK W/INSTRUCTIONS
147 REM : ON ITS USE...... .$28 (NON-US:$3B)
148 REM : 2) THE 'SAT FPiNDER TOOL’

149 REM . A MULT1-FUNCTION COMPASS,

156 REM SITE FINDER & PROTRACTOR,
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398

- 389
318

311

312
313

314
315

7 316

<17

318
318

328
321
322
323
324
325
.326

349
358
351
352
353
368
361
362
378
KY:Y:]
39¢

391
399
498

461

482
418
411
412

428
421
438
431
432
448

441
445
446
448
45@
455
468

PRINT "*";*PR§3"
TEXT

BOME

RESTORE

LET K = @

LET K1 = 8

LET K2 = 8

LET CS = "*®

LET BS = ="

e

REH(: WS = MILES/KM OPTION USEZR OPTION (M
OR K)

REZM Zl = RADIUS OF EARTH

REM 72 = DISTANCE FROM EARTE TO SA ELLI
TE BELT )

REM M1/M2/M3= LATITUDE OR CITY IN DEGREES, K
INS, SECS

REK 3 MS = LATITUDE DESCRIPTION (N on S)
REM' ; L1/L2/L3= LONGITUDE OF CITY IN DBGREES

MINS, SECS %

REM 1 . LS = LONGITUDE DESCRIFTION (ZMQR ¥)
REM Jl = NUMBER OF US/CANADIAN SATS IN
SAT DATA BASE i ; v
REHX 1 J2 = TOTAL NUMBEZR OF SATELLITES IN
SAT DATA BASE - ; R

REM . N§ = SATELLITE NAME IN SAT DATA BAS
P

REM : N = WEST LONGITUDE OP A SATELLITE
IN SAT DATA BASE

REM : D1 = NUMBER OP CITIZS IH CITY DATA
BASE ~
REK : 1/J =~ LOOP COUNTERS

REM Cl-C4 = CALCULATION SUB-COMPONENTS

REM : L4/X/Y = CALCULATION SUB~COMPOKENTS

REM A = AZIMUTH QP ANTEZNNA

REM : R = RANGE TO SATELLITE

RENM E = ELEVATION 0P AHTLNHA

REM : D = DECLINATION ANGLE OP A PQLAR A
NTENNA

REM

REM : PRINTER IS ASSUMED TO BE IN SLOT 1, S=SLOT

¢ k
LET § = 1
REM :

REN : INPUT '52R OPTIONS & SAT/CITY LOCATION ROUT

INE

REM § ———e cimme e

REM 1

REM : 'ALL' PRINTS AZ/EL FOR ALL
REM 1 IN THE D.TA BASE

REM

REM

SATELLITES

REM : 'US’ PRINTS US & CANADIAN SATELLITES ONLY

REM : 'KYBD' ASKS USER FOR A SPECIFIC SATELLITE
REM : W, LONGITUD? ORBCTAL 'sLoT!',

REM

IN DEGREES

REM 1 'LIST' PRINTS A LIST OP ALL SATELLITES IN T

HE . .
REM : DATA BASE,
REM :

GOSuUB 2298

PRINT

THEIR NAMES § W.

LONGITUDES

PRINT ®SATELLITE TRACKING PROGRAM It
PRINT ®COMPUTES ANTENNA POINTING ANGLES®

PRINT
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4865
S5@p
582
584
586
518
52¢
521
524
525
526
527
538
548
558
568
578
688
648
658
655
668
678
671
688
685

687,

668
689
690
691
695
697
698
699
788
799
800
B8l
882

883

884
885

886
814d
815
828
838
848
845
85d
855
868
865
866
878
874

875
876
884
881
882

PRINT "COPYRIGHT C 1983, THE SATELLITE CENTER"
GOSUB 22¢

PRINT °*PRINTER OR CRT (P OR C)"“;

INPUT US

PRINT .

PRINT “OUTPUT OPTION (ALL,US,KYBD,LIST)"*; .
INPUT TS

PRINT

IF T¢ = "LIST® THEN 43860 :
PRINT °*WHAT IS YOUR CITY";

INPUT DS

PRINT

IF TS < > "KYBD" THEN 688

PRINT "ENTER W, LONGITUDE OF DESIRED SLOT";
INPUT N

LET N$ = "SLOT AT

LET 0% = "N/A ™

PRINT

PRINT "MILES OR KILOMETERS (M OR K)*";

INPUT WS .

PRINT

IF WS = "M" THEN 696

REM : RADIUS OF EARTH & DISTANCE TO SATELLITE
REM.: BELT FROM EQUATOR IN KILOMETERS

LET Z)1 = 6367 :

LET 22 = 35888 : i

LET 23 = 111.136

PRINT *DISTANCES ARE IN KILOMETERS®

. GOTO 788

REHM : RADIUS OF EARTH & DISTANCE TO SATELLITE
REM : BELT FROM EQUATOR IN MILES ¥

LET Z1 = 3957

LET Z2 = 22245

LET 23 = 69.857

PRINT *DISTANCES ARE IK MILES®

PRINT

REM »

REM : CITY DATA BASE READ ROUTINE

REM :
REM : CHECK CITY NAME DS FPROM USER TO SEE iIf IT'S

REM : ALREADY IN THE DATA BASE. IF NOT, QUERY USE
R

REM : FOR ITS LATITUDE & LONGITUDE (L'S & M'S)
REM : FORMAT IS CITY, STATE/COUNTRY, LATITUDE, LO
NGITUDE .

REM

RESTORE .

REM : GET SIZE OFP CITY DATA BASE LIST

READ Dl

FOR I = 1 TO D1

READ PS$,ES$,M1,M2,M5,L1,0L2,LS

IF DS = P$ THEN 875

NEXT 1

PRINT

-PRINT .D$;* NOT FOUND IN DATA BASE"

PRINT

LET B =-*""7

GOTO 1088

REM ¢ ADVANCE POINTER TO START OP SATELLITE DATA
BASE .

LET C§ = =, *

RESTORE

READ D1

FPOR I = 1 TO Dl

READ P$,P$,Il,Il,PS,Ille,PS.
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883
898
899
388

981
982
983

9¢4

985

9g6

994

1688
lp81
1882
1885
1886
1818
1828
1938
1631
1049

1858
1968
1878
lgs8
1898
1895
1899
llgg
lilgl
lllsg
1128

1138
1199
12890
1281
1282
1283
1284
1285
1286
1287
1298
1289
1219

1211

1212
1213
1214

1215
1216

1217
1218
1219
1249
1254

NEXT 1
GOTO 1958

REM

REM : IF CITY NAME IS NOT IN DATA BASEZ, GET ITS C
OORDINATES

REM : IN DEGREERS (NOT RADIANS) FRON.THE USER.

REM

REM : NOTE THAT TRIG FUNCTIONS COXPUTE IN RADIANS
, NOT DEGREES, .

REM : THEREPOGRE COHVERSION«MULTIPLIERS OF 57.295%
8 AND .B174533

REM : ARE USED IN THE PORMULAS|

REM

REM .

REM : ANTENNA COORDINATE ENTRY ROUTINE

REM @ e e e e

REM

PRINT “"ENTER LATITUDE IN PORMAT:®"

PRINT °DEGREES, MINUTES, SECONDS, X OR S"

INPUT MK1,M2,M3,MS

PRINT :

PRINT "ENTER LONGITUDE IN FORMAT:®

PRINT *"DEGREES, MINUTES, SECONDS, © OR W"®

INPUT L1,L2,L3,LS

LET L = L1 + (L2 + (L3 / 68)) / 68.
LET M = M1 + (M2 + (M3 / 68)) / 60
IF LS = "E* THEN 1898

LET L = - L

IF M$ = °"N® THEN 1188

LET M = - N

REM

REM bECLINATION ANGLE COMPUTATION ROUTINE

HREM
LET C5 = 3964 * SIN (M * ,8174533)

LET C6 = 22388 + 3964 * (1 ~ COS (M * .@174533)
) o . -
LET D »~ ~-'57,29578 * ATN (C5 / C6)

REHX :

REM : PRINTING HEADER ROUTINE

REM § =memmermme e o

IF US = *"C* THEN 1212
PRINT ®"TURN ON PRINTER AND PUSH RETURN®
PRINT "} °PR§";S

GET Q%

GOSUB 228

PRINT "GEOSTATIONARY SATELLITE LOCATION TABLE™

PRINT *———mmmmmmmmm _— - ————
PRINT
PRINT "COURTESY OF THE SATELLITE CENTER, SAN FRA

NCISscCo" .
PRINT * (PRODUCED BY SATELLITE TRACKING PROGRAM
I1)* :
PRINT .
PRINT .
PRINT °*LOCATIO¥F: ™;DS$;CS;E$;" oMLt~ K2,
"iM$S;" LATITUDE *;Ll;"-";L2;" ";LS$;* LONGITUDE"

PRINT
PRINT ®*DECLINATION= ";( INT (D * 148)) / 186;" D
EGREES (POLAR MOUNT) " )

PRINT , -

PRINT

IF US = "C* THEN 2488

PRINT

PRINT ®SATELLITE","DATE"; TAB( 3);"DEGREE", "OWNE
R®,"AZINMUTH®, "ELEVATION" ,*DISTANCE" ,"SUBPOINT"
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1251 PRINT * - *; TAB( 3);° '

. e_ . " » .
1 L4 [ 4 [4

2888 REM ': READ SATELLITES/FROH DATA BASE
2881 REM : - - - -
2983 REM :

2885 IP TS = “KYBD" THEN 2825
2818 READ J1,J2 :

2811 IP TS ¢ > "US" THEN 2814
2812 LET J = Jl '

2813 GOTO 2815

2814 LET I = J2

2615 FOR I ~ 1 TO J

2828 READ N$,0$,N,LS,CS$,KS
2825 LET CY = 8

2826 LET C2 = g
2927 LET C3 - b

2828 _LET C& = g g

2899 REM 2

2188 REM 1 CHECK IP SATELLITE IS BELOW HORIZON
2181 REM 1 weeme o e o e e ——
2118 REM 1

2115 LET Xl = 1 .

2128 LET L4 = L + N

2125 IP L4 ¢ = 188 THEN 2135

213f LET L4 = L4 — 368

2135 IP L& > = - 188 THEN 214%

2146 LET L4 = L4 + 368

2145 1IFP L4 < 81.3 TEEN 2188

2158 IF US = =p* THEN 26886

2155 LBT X = L4 — B1.3

2168 PRINT NS;®™ AT *;N;” W. LONGITUDE®

2165 PRINT *IS BELOW THE LOCAL BORIZON BY"

2178 FRINT INT, (X + .5);" DEGREES. NOT YISIBLE."
2175 GOTO 2452 ] '
2188 LET Y ="K

2165 LBT X = L4

2288 REM : MATN CALCULATION. & PRINT ROUTINE
2261 REM : - (= & __in [k

2282 REM g

2283 REM 1 COMPUTE GREAT CIRCLE MEXSURIMEINTS

2284 REM :

2218 LET C) = COS (B.B174533 * X} * COS (£.€174533 *
Y)

2219 REK 3

2228 REM 1 COMPUTE CGPIAT CIRCLE ANGLE BETWEZIEIN SITE

2221 REM 1 AND POINT ON THE EJUATOR BILOW SATELLITE

2225 REX 1 INVERSE COSINE PORMULA POR T2 -

2226 REM 1

223¢ LET C2 = 57.205%8 * ( - ATK {(C1 / SQR ( - Cl *

Cl + 1)) + 1.57e8)
2232 IF C2 ¢ B8l.3 THEN 2248
2234 IF US = =p" TEEN 2688
2235 LET X = C2 — £1.3
2236 PRINT NS$;® AT ";N;® W. LONGITUDE®
2237 PRINT *1S BELOW THE LOCAL EORIZON BY®
2238 PRINT INT (X + .5);" DEGREES. °NS;" NOT VISIBLEZ

2239 GOTOD 2452

2248 REK 3
2241 REX 1 CALCULATE DISTANCE TO SUB-FOINT
2242 REK 3

225¢ LET C4 = 23 * C2
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2259
2268
2261
2278

2288
2258
2299
2388
2381
2382
2318

2319
2328

2321
2325

-,

2338

2418
2422

244¢
245¢

2451

2452
2455
2468
24780
24880
24989
2568
2¢1e
2528
253p
2668
2685
261¢@
2628
2638
2648
2788

2718 |

J0gg

gy

j22E
4881
4682

4E1E
4615
48156
4817
4818
48189
4g280
4825
4826
4827

4828 -

4829
4E38
4831

REM 1
REM
REM
LET A

CALCULATE AZIMUTH OP ANTENNA TO SATELLITE

- 186 4 57:29578 * ( ATN ( TAN (B.B174533 s

X) / SIN (8.8174533 * Y)))

IF A >
LET
REM
REM
REM
REM
LET

dI ee e s ee 3o

8 THEN 23989
= A + 1B¢@

CALCULATE RANGE PROM EARTH STATION
TO SATELLITE IN ORBIT

= SQR (Z1°°12 4+ (Z1 + 22) ~ 2 - 2 * 1) *

(Z1 + 22) * COS (B.8174533 * C2))

REM
REM

REM :
LET C3
Z1 * R)
LET E
- C3 *
IF US
PRINT
INT (E
GOTO 2
PRINT
="; ( IN
PRINT

PRINT
IF US
LET K’
IP K <
PRINT
PRINT
INPUT
IF Q¢
LET K
PRINT
IF K2
IF TS
NEXT I
IF Kl

CALCULATE ELEVATION FROM SITE TO SATELLITE

= (R 2+21°2- (21 +122) °2)/ (2+*
) :
= - 9B+ 57.29578 * ( - ATN (C3 / _SOR (
€3 4 1)) + 1.5788)
= *C* THEN 2458
NS,LS; TAB( 5)iN,0S,( INT (A * 18)) / 18, (
+°18)) / 18, TR®(R), INT (C4)

606.
N§;® *:N;®  AZ=";( INT (A * 18)) / 18;" E
T (E * 18)) / 18

*RANGE ="; INT (R);* SUBPOINT ="; INT (C4)

4

= "P* THEN 2688
=K +1
7 THEN 2688

"MORE (Y OR N)*";

Qs
= ®N* THEN 2708

= £

= )} THEN 2788
= ®"KYBD®" THEN 2788

= ] THEN 2798

LET K2 = 1

GOTO 2
GOSUB

REM @
REX
REM :
REM
REM ¢
RESTOR
REK 3
READ D
FOR 1
READ P
NEXT 1
READ J
IF US
PRINT
PRINT
GET Q$
CDSUB
PRINT

825
228

GOTC 268

SATELLITE DATA BAéE LIST PRINTING ROUTINE

e
[7p]

READ KAMES & W. LONGITUDE OF SATELL:IiTE

E
KOVE POINTER DOWN D.B. PAST CITY LIST

i
= 1 TO0 D1 .
$,E§,H1,K2,M4$,L1,L2,LS

1,32

= *"C®" THEN 4848

*TURN ON PRINTER AKD PUSE RETURN®
..:IPR'.;S .

228
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4833
4834
4835

4836

4837
4848

4858

4868
4878
4888
4293
4118
1128
4139

4148

4145
4158
1168
4178
{198
4218
4228
42998
4999
sppg
58]
S8es
SEPE
S8g7
SEgE
sggg
SElg
5828
5238
5831
sg4dg
51F1
5182
5183
5184
8185
5186
5187
£1e8
S1P9
S11f
5111
5112
5113
33114

1)

J-LAS
5116

T Y=

Sadd

5118
5119
5128
5121
8281}
S2E2
£2e3

PRINT
PRINT
PRINT

4

"TBE SATELLITE CENTER, SAN FRANCISCO®

"LISTING OP GEOSTATIONARY SATELLITES IN GL

OBAL DATA BASE®

PRINT

PRINT

PRINT 'US/CAN SAT®,"DATE®; TAB( 3);"DEGREER", "OWN

ER", .CﬂBAND- “KU- BAND'
PRINT

PRINT

POR I
READ RS,0S,N,L$,CS,KS
PRINT N$,L$; TAB( 5);N,0$,CS,KS

NEXT I
PRINT

I____ _____ ('-____I; TA.B( 3)’,'________.' —_—

- r

= 1 TO Jl

PRINT °"WORLD SATS","DATZ"; TAB( 3);"DEGREE®,*OwWN
ER®, *C-BAND®, *KU—-BAND"

PRLNT

et e TAB( 3) 7t

FOR I = 1 TO J2 - J1 )
READ NS$,0$,N,LS$,CS,KS
PRINT NS,LS; 'AB( 5)31N,05,CS,ES

NEXT I
GOSUB 228

GOTO 258

REH - 1tit:titttitiitf!'tttittttt'fiittttti
REM

REM : CITY DATA BASE OF LATITUDES & LONGITUDES
REM @ —— —— e ———
REM

REX TO ADD HORE CITIES, SIMFLY PLATE TEEX
REX . BEPORE LINE 5999.

REM : BE SURE TO CBANGE THE CITY § COUNT

REX IN LINE 5€2¢ TO MATCE DATA COUNT.

REX NUKBER OF CITIES IMN LIST

DATA 35 .

REM FORMAT IS* CITY, STATE/COUNTRY,

REM : LATITUDE, LONGITUDE ,

REM ¢

DATA ANCHORAGE,ALASKA,61,12,K,149,48,W

DATA ATLANTA,GEORGIA,33,45,N,84,24,W

DATA BOSTON,MASS,42,21,N,71,83,W

DATA CHICAGO,ILLINOIS,41,52,N,87,38,W

DATA DALLAS,TEXAS,32,47,N,96,4E,W

DATA DENVER,COLORADO,39,45,N,164,58,W

DATA EONOLULU,HAWATII,21,28,N,158,¢,W" -
DATA EOUSTON,TEXAS,29,45,N,95,22,H;;;;:_“ -
DATA LAS VEGAS,NEVADA,36,1£,N,115,89,W

DATA LOS ANGELES,CALIPORNIA,34,.f3,N,118,14,Ww
DATA MIAMI,FLORIDA,25,47,N,88,12,%

DATA NEW YORK,NEW YORK,48,45,N,74,08,W

DATA PHILADELPHIA,PENNSYLVANIA,3%,57,N,75,
DATA SALT LAKE CITY,UTAE,48,45,N,111, 53 W
DATA SAK PRANCISCO,CALIPORNIA,37,46,N,122,27,W
DATA SEATTLE RAShINGTON,47 37,K,122,28,W .
DATA  WASHINGTION,D.C.,38,54,N,77,81,W

DATA SAN JUAN,PUERTO RICO,18,22,N,66,.87, W
DATA HONTREAL,CAHADA,43,31,N,73,34,w

DATA TORONTO,CANADA,43,39,N,79,23,W

DATA VANCOUVER,CANADA,49,16,N,123,.87,%W

DATA AMSTERDAM, urrsrRLANDs,--,zz N,4,584,=
DATA EERLIN,GERrAHY 52,38,N,123, 22,;

DATA GENEVA,SHITZZRLAND,42,12,N,6,EB,E
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DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
REM

"REM :

REM :
RENM :
REM :
REM :
REM :
REM :
RENM
REM :
DATA
REM
REM
DATE,
REM :
REM :
REM
DATA
DATA
DATA
DATA
DATA
DATA
DATA

. DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
N T

e Xal

DATA

DATA
CATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
rEX

REM

BONG KONG,UK,22,Y5,N,114,18,E
LONDON, ENGLAND,51,38,N,8,18,W =
MADRID,SPAIN, 48,24 ,N,3,41,W
MANILA,PRILIPPINES,41,53,N,95,14,W
MEXICO CITY,MEXICO.,23,8,N,182,8,W
MOSCOW, RUSSIA,S55,45,K,37,35,F
PARIS,PRANCE,48,52,N,2,28,E
ROME,ITALY, 41,54,%,12,29,E )
S1INGAPORE,CITY STATE,1,22,N,183,48,E
SYDNEY,AUSTRALIA,33,52,5,151,13,E
TOYKO,JAPAN,35,42,N,139,46,W

SATELLITE DATA BASE

TO ADD MORE SATELLITES, SIMPLY PLACE .
THEM BEFORE LINE 9999
BE SUR:L TO CHANGE THE SATELLITE 4

COUNT IN LINE 6B28.

NUMBER OF.US/CANADIAN SATELLTTES,
TOTAL § OF SATELLITES IN LIST
36,118

PORMAT IS SAT, OWNER, W. LONGITUDE, LAUNCH
C & KU—-BAND

NORTH AMERICAN SATELLITES

SATCOM 2R,RCA,72,0H,%*,.
WESTAR 2,WU,79,0N,*,. -
SATCOX 4,RCA,83,0N,%,.
COMSTAR 3,ATT,87,0N,*,.

SBS 3,SBS,94,0N,.,*

COMSTAR 1/2,ATT,95,0K,%,.
S8S 2,5B5,97,0N,.,% .-
WESTAR £,WU,99,0N,*,%

SB5 1,SBS,188,0N,.,*

ANIE D,TELSAT,184.5,0K,*,.
ANIK B),TELSAT,129,0N,*,*
ANIK A3, TELSAT,114,0K,*,.
SATCOM 2,RCA,119,0K,*,.
WESTAR 5,wWU,123.5,0K,%,.
COMSTAR 4,ATT,127,0N,%,.
SATCOM 3R,RCA,131,0K,%,.
GALAXY 1,BUGHES,134.5,0K,*,.
SATCOX 1R,RCA,139,0H,%,.
AURORA 1,ALASCOX,143,08,%,.
SPACENET 2,5PC,7£,8¢4,*,*
GALAXY 2,BUGHES,74,E3,°%,.
ADV-W 2,WU,79,B4,*, ¢
TELSTAR 2,ATT,57,84,*%,.
WESTAR 6,WU,51,83,%,..

ADYV—W 1,WU,91,84,*,*
TELSTAR 1,ATT,95,83,°
GSTAR 1,GTE,163,84,.,
GSTAR 2,GTE,186,84,.,
ANIK C3,TELSAT,1£9,64,.,*
ANIK D3,TELSAT,185,84,°%,.
ANIK D2,TELSAT,114,E83,*,.
ANIX C2,TELSAT,116,83,.,*
GALAXY 3,BUGHES,119,84,*,.
SPACENKET 1,SPC,119,84,%,*
AMSAT 1,AMSAT,122,84,*,*
TELSTAR 3,ATT,127,85,%,.

[

INTERKATIONAL SATELLITES
=347~



6199 REM : - - - - -
6281 DATA INT IV,INTL,.1,0N,*,.

6262 DATA INT IV,INTL,1,ON,*,.

6283 DATA TELCOM 1B,FPRANCE,7,84,%*,*
6284 DATA TELCOM 1A,PRANCE,18,83,*,*
€285 DATA SYKPBONIE 1/2,PR/GERMANY,11.5,0N,%*,.
6286 DATA GORIZONT 2, USSR,14,0K,%,.

6287 DATA MARISAT-1,MARINE,16,0N,*,.

6288 DATA INT IVA,INTL,18.5,0N,*,.

6289 DATA INT V,INTL,18.5,83,%,*
621 DATA TV-SAT,GERMANY,19,0N,.,*

6211 DATA TDF-1,FRANCE,19,86,.,*

6212 DATA LUXSAT,LUXEXBOURG,19,87,..,* .
6213 DATA L-SAT,EUROPE,19,87,.,"

§214 DATA NATO-3B,INTL,28,0N,*,.

6215 DATA INT IVA,INTL,21.5,0N,*,.

6216 DATA INT V,INTL,22,83,*,*

€217 DATA INT V,INTL,24.5,0K,*,*

6218 DATA INT V,INTL,27.5,0K,*,*

6219 DATA INT V,INTL,31,83,*,*

€228 DATA BALLEY 1,UK,31,8B6,.,*

6221 DATA INT IVA,INTL,34.5,0H,*,.

6222 DATA INT V,INTL,35,0K,*,* )
€223 DATA TDRS-2,USA—NASA,41,83,.,*
6224 DATA INT IV,INTL,53,0K,*,. :
6225 DATA BRASILSAT 2,BRAZIL,68,86,%,.
§226. DATA BRASILSAT 3,BRAZIL,65,B7,*,.
6227 DATA BRASILSAT 1,BRAZIL,78,85,%,.
6228 DATA SATCOL 2,COLUMBIA,78,64,%,.
€226 DATA SATCOL 1,COLUMBIA,75.5,84,*,.
€238 DATA MEXSAT,HMEXICO,85,85,*,*

6231 DATA MEXSAT 2,HEXICO,182,85,*,*
€232 DATA TDRS 1,USA-NASA,171,83,.,*
€733 DATA INT IV,INTL,18),0N,%*,.

€234 DATAE INT V,INTL,181,83,*,*

6235 DATA MARECS 3,MARINE,183,84,%,.
€236 DATA MARISAT 2,MARINE,184,0N8,%,.
§237 DATA INT IV,INTL,1B6,0K,*,.

623 DATA AUSSAT 2,AUSTRALIA,196,86,.,*
6239 DATA AUSSAT 3,AUSTRALIA,20E€,87,.,*
€248 DATA AUSSAT 1,AUSTRALIA,264,85,.,*
€241 DATA CS 1,JAPAN,225,0N,*,*

§:42 DATA CS 2,JAPAN,225.84,%,*

€243 DATA ETS 2,JAPAN,238,0N,.,*

6244 DATA CS 2a,JAPAN,238,83,*,*

6245 ODAT ETS 3,JAPAN,238,0N,.,*

6266 DATA PALAFA B3, 1HDONESIA,242,85,%,-
€247 DATA_ FALAPA B2, INDONESIA,247,84,%, -
€248 DATA BS 2A,JAPAN,245,B84,..* ..
6249 DATA BSE 2,JMAPAN,2568,83,.,*

6252 DATA BS2B,JAPAN,251,85%.,*

2] DATA PALAPA B1l,INDONESIA,252,83,*,.
€252 DATA APPLE 1,INDIA ,255,0K,%*,. .
€2€¢3 DATA INSAT 1B, INDIA,266,83,%, .

§254 DATA GORIZONT 4,USSR,278,0N,%,.
‘6255 DATA RADUGA ,USSR,275,0K,*,.

€256 DATA PALAPA A2,INDONESIA,279,0H,*,.
€257 DATA FKOSHOS 1366,USSR,288,0N,.,*
£2%8 DATA PALAPA Al,INKDONESIA,283,0N,%,.
6259 DATA . INSAT 1A,INDIA,286,0K,*,.
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€268 DATA MARISAT 3,MARINE,288,0R,",.

€261 DATA MARECS 2,MARINE,295,0K,*,.

€262 DATA INT IVA,INTL,297,0N,°,. ,
6263 DATA INT V,INTL,297,0N,*,*

6264 DATA INT IVA,INTL,388,0N,%,.

6265 DATA INT V,INTL,388,0N,*,*

§266 DATA GORIZOKT 5,USSR,387,0K,*,. .
6267 DATA' GORIZORT 3,USSR,3E9,0N,*,. '
6268 DATA RADUGA 9,USSR,325,0K,*,."

§269 DATA ARABSAT 2, ARAB,334,85,7%,-

€278 DATA ARABSAT 1, ARAB,341,84,%,. = -

€271 DATA EBCS 2,EUROPE,347,83,..*

€272 .DATA ECS 1, EUROPE,358,83,..* ’

§273 DATA OTS 2, EUROPE,355,0N,.,*

£274 DATA TELE X,NORDIC,355,87,.,*

9999 END :

Fig. E-9<on:. Soreliite Trocking Program It listing
THE SATELLITLE CENTER, SAN FRANZISCO

LISTING OF GEOSSTATIONARY SATILLITES IN GLOSAL DATA 3ASE

—————— - —————

US,/CAN SAT DATI DESREE O~NER £-3AKD ¥U-SAND
______ r A& _ A _ P 2N A i e
SATCON 27 Ok iz RCA . .
WESTAR 2 oK 7% WU . .
SATIO™ ¢ ON €3 RCA . .
COMETAS 2 oK g7 AT v .
SES ex $¢ §25 - .
COMSTAR 1/2 oK gt ATT J .
SES I oK a7 s -
WISTAR 4 oK 9g " .
sas . Cx 0t s .
ANIE D oK 18408 % . .
ANIN 2] oN 1S 7 N1 % .
ANIR A3 oK 118 . .
SATIO™ 2 2N 118 g .
wESTAT % Cn 1228 . .
Co=STAR 4 oK 123 ® .
SATIOR 3R oM 111 RCA . .
CALAXY 1 oN 132.8 HUGHES . .
SATID= IR oN l3s RCA . .
AURORRA o 143 ALASCO~ . .
SBAJENEY 2 €4 I ({1 . .
SALAXY 2 E3 74 "HUGHES 4 .
ADv=w 2 £4 75 U . .
TLLSTAR Z B4 B3 ATT . .
WESTAR £ €2 el WU P -
ADV-w i B¢ s wy . :
TELSTAR 1 E3 €5 ATT M .
GSTAR i €4 e GTE .
GSTAR 2 €4 116 ke .
ANIX T3 €4 185 TELSAT .
AKNIY 23 €4 12§ TELSAT .

AKIK T2 £3 114 TELSAT . .
ANKIX (2 €3 L€ TELSAT . .
SALAXY 3 £4 b HUSELS v -
SPACERET | 84 1ls (32 . .
APSAT 1 LY 122 AMSAT . -
TELSTAR 3 £3 137 ATT . -

.
-
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WORLD SATS DAT[- DLGREL O="NER C~BAND KU-BAND

INT 1V ON | INTL d .
INT 1V ON 1 INTL » .
TELCOm )B 84 7 PRANCE * .,
TELCO® 1A 83 1s FRANCE . .
SYMPHONIE 1/2 ON 11.5 TR/GERMANY . .
GORIZIONT 2 oN 14 . . USSR . .
MARISAT-) ON 16 MARINE . .
INT IVA ON 18.5 INTL ] .
INT v 83 18.5 INTL + .
TV-SAT ON 19 CERMANY . .
TDF-1 86 19 FRANCE ‘. .
LUXSAT g7 19 LUXEMBOURG . .
L-5aT B7 19 !+ . . EUROPE . -
¥2ATO-38 ON 28 INTL . .
INT IVA ON 21.5% INTL . .
INT ¥ 83 22 INTL . .
INT Vv ON 24.5 INTL J .
IRT Vv DK 27.5 INTL . *
INT V¥ 83 31 INTL . *
BALLEY ) 86 31 UK . .
INT IVA ON 34.5 INTL . .
INT .V ON s INTL . .
TDRS-2 B3 41 USA-NASA . .
INT IV ON 53 INTL . ..
BRASILSAT 2 8§ 62 BRAZIL . R
BRASILSAT 3 87 65 BRAZIL . .
BRASILSAT 1 85 78 BRAZIL . .
SATCOL 2 B4 7€ COLUMEIA . -
SATCOL 1 B4 75.5 COLUMEIA . .
MEXSAT S £S5 MIXIZT . .
KIXSAT 2 as 182 REXITE . .
TDRS ] 83 171, USA-KASA . .
IXT IV 1] 18} INTL p
INT V 63 1E} INTL v .
KARECE 3 84 183 MARINE d .
MARISAT 2 oN 164 MARINE . .
INT IV oN lg6 INTL . .
AUSSAT. 2 e¢ leg AUSTRALIA ! .
AUSSAT 3 87 ZBE AUSTRALIA - .
AUSSAT 1} §5 284 AUSTRALIA ) .
cs ) oN 2z¢ JAFAN . .
s oz 84 22¢% SAFAN . .
ETS 2 OK z3e SAFAR A .
‘€S 22 £3 232 JAFAN . .
ITS 3 on ] ZAFAN A .
FALAFA EJ s 242 INDONESIL . .
FALAF) EZ 84 47 INDINESIA 2 .
ES ZA X 246 IAPAN : .
£sp 2 £3 25¢ SAFAN . .
28zE [ 3 281 SAFAN . *
PALAFA B} 63 252 INDONESIA . .
APPLE ) ox L28¢ INCIA . .
INSAT 1E £3 2e¢ INCIA . .
SORIZONT 4 oN 278 USSR . .
RADUGA OH i7s USSR - .
PALAPA A2 [s54 279 INDONESIA . .
ROSACS 1366 el 268 USSR . .
FALAFL AL oN 283 INCCONESIA . .
INSAT 1A oK 28¢€ INTIA . .
KARISAT 3 CK b33 AFIRE .
ARARECS 2 Cx 5% EARINE ] .
INT IVA o 297 INTL . .
v CK 237 INTL . .
VA cw b1 X INTL . .
Y ox k1] INTL . v
CORIIONT § a7 kY ] USSR . .
SORIZCOFT 2 ov ies USEIR -
AADUCA § ox 2% USSR * .
ARABSAT 2 £S 334 ARAZ . .
ARA2SAT ) £t LY S} ARAB . -
rCS 2 £3 243 EUROFE . »
cs 1 E3 359 £UROPE . ’
oTs 2 oK 355 LUROFE - . A
TLLE X 5 ki3 NHORDIT . .
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