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STATSIONAR UPDATE

• Operates in both 4/6 GHz and 7/8 GHz bands~

• 25 square feet of solar cells on panels and some cells mounted on cylindrical body.

•~i~- • II • Two spot beam antennas, one a dish (4 foot diameter) , the other an “orange peel’
operating at 4 GHz .

• • Two “orange peel” antennas operat ing at 7 GHz band (can be rotated to change
coverage prior to launch) .

• • Global horns for transmitting at both 4 CHz and 7 GHz .

i• • i
Aviation Week & Space Technology, July 11, 1979.
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SECTION 1 - INTRODUCT ION

‘ •

This is the third in a series of Satellite Characteristics Matrix reports

I which describes the salient communication payload parameters of international

r satellite systems — both military and commercial. The information has been

I gleaned from various sources and attempts to describe these systems up to

the time of publication. The satellite systems described are at various stages

I of completion , that is , from planning stage to fully operati onal. Clearly , som e

information on military satellites is not included because of the classifi ed nature.

• Several new satellites are presented which were not indicated previously.

[I In the commerical sector , there is a trend to regional and domestic satellites
• as opposed to the international INTELSATS. Several of the better known domesti c

[ include Westar , Comstar, Satcom , ANIK , Statsionar and Palapa . However , even

here the distinction is fl exible since these may provide service to countries close
• 

[ 
to the host nation. Examples of these include ANIK which supplied service to

the Uni ted States before the advent of Westar and Satcom , and Palapa whith belongs

j  to Indonesia providing service to nations such as Australia and the Philippines.

Other satellite systems which are gaining Impedus are the regi onal systems

I providing service to several contiguous nati ons. Satellites in the category inc lude

Arabsat , Norsat , Condor and European Communications Satellite (ECS) . In addition

I several satellites which have decayed or are no longer operational have been

deleted fr om the publication. The report has been expand ed by the Inclusion of

~ 1 a general section which includes the orbital locations of all known communication

satellites. This applies to satellites whi di are in geosynchronous orbit .

1 - ,
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The satellites which were previously included in the satellite characteristicI matrix have had their characteristics updated. The new satellites which are included
• 

• 

• in this publication are :

GPSHF NOR SA T

NA TO IV RADUGA

~~ . .  SFCS RS •

A NIK A -D SATCOL

I - CONDOR SBTS

‘~~~ EKRAN STW

I.. GALS VOLNA

ç GMS ZOHRE H

L H-SA T ADVANCED WESTAR/TDRSS

i. INSA T INTELSA T VI
• LOUTCH INTEL SA T MCS
I MA R ECS

F

I

I 1-2
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L SECTION 2 — U. S Government Sponsored Satellites

• Table Pp

2-1 U.S. Government Sponsored Communications Satellite
• • Characteristics (ATS—1) 2—1

2-2 U. S. Government Sponsored Communications Satellite
Characterlstics (ATS—3) 2—2

2-3 U. S. Government Sponsored Communications Satellite
- 

Characteristics (ATS—6) 2— 3

1 2-4 U. S. Government Sponsored Communications Satellite
Characteristics (DSCS U) 2—4

2-5 U. S. Government Sponsored Communications Satellite
Characteristics (DSCS U oont’d), (DSCS UI) 2— 5

2-6 U. S. Government Sponsored Communications Satellite
- 

Characteristics (FLTSATCOM) 2— 6• 1 2-7 U. S. Government Sponsored Communications Satellite
- Characteristics (LES 8/9) 2— 7

2-8 U. S. Government Sponsored Communications Satellite
Characteristics (LES 1O) ... 2— 8

2-9 U. S. Government Sponsored Communications Satellite
Characteristics (NATO UI) , (NATO IV) 2—9

:,

I

I
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Table 2—1 . U S . Government Sponsored Comrnunicationt

SATELLITE SPACECRAFT DATA PAYLOAD CHARAC

Sponsor Launch Launch Orbit Stabil l- Power Power Location Communication Repeater and flF
and Date and On and zation Source Capa- and Sub-system TT&C Charme

Manu- and OrI it Design city Inclination Frequencies Band—
fac threr  Launch Weight Life - width

Vehicle Time 
______

ATS— 1 NASA) 12/6 / 1550; Geo- Spin; Solar 175W 149°W ± SHF: 2 integra- Uplinks at 6212. 094 SHF
HAC 1966; 775 Syn - mono- array ;  BOL; 0. 2° E-W ; ted triple mode MH z ,  6301. 05 M h z  (a) 25

Atlas— chro- propel 2 Ni - partial 7. 40 repeaters , (a) 6212. 294 MHz , MHz (b
Agena nous lant hy Cd eclipse IF translation 6217. 694 MHz . 5. 45
D draz In ~ batter- capabi- soft-limited (b) 6301. 25 MHz • MHz u
(AKM) with ies lity real-time IF 6306. 65 MHz , 25 MHz

redun- modulation con 149. 22 MHz , down (c
dant version (c) on- 149. 195 MHz , 25 MHz
thrus- boa rd WB data. 149. 245 MHz . VHF:
ters Any 2 modes Downlinks at 100kHz

operate simul- 4119. 599 MHz ,
taneously. 4178. 591 MHz ,
VHF:1 single 135. 575 MHz ,
IF translation 135. 625 MHz .
hard-limited 135.6 MHz .
repeater. Command at 148. 2(

MHZ. Telemetry a
136. 47 MHz .

• In orbit and continuing to supply useful service.

~~ . -~~~ -- —-— -•- •- •‘• —~~~
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isored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS ( ) P F H A ]  i•~~~~~~~~~! DATA
Repeater and HF Beacon Antenna Power EI RP System ~~t e l i i t (  Operat ional Notes

• TT&C Ch2nnel Amp l i -  Fignre ~t a t u -  Capability
Frequencies Band- f ier  Of Mer il

• width (G’Tl

lJplinks at 6212. 094 SHF~ 4 135. ;HF xmit has SHF has SHF: ..23~O S ‘C aet ive ;  ~pp l ication s See Ref.
~dBz, 6301. 05 Mhz (a) 25 946 1-16 element 2-4W 22dBW dB/ K Imited experiments (19) .(52)
6212. 294 MHz , MHz (b) MH z , electronically TWTA’S• with for station-
6217.694 MHz , 5.45 4195. lespun phase VHF has both SHF; ceep lng
6301. 25 MHz • MHz up 172 array with 8—5W TWTA 

~
20b6 ~apabihity

6306. 65 MHz , 25 MHz MHz , 14dB peak solid ‘ S. dB/ K •eft ; solar
149. 22 MHz , down (c) 4119. gain and 21° state VHF : for srray out -
149, 195 MHz , 25 MHz 599 *amwidth . devices 23dBW VHF nit degrad-
149. 245 MHz - VHF: MHz , SHFrcve has for 1 ~d. Trans-
Downlink s at 100kHz 4178. 1 collinear carr- mits on
4119. 599 MHz , 591 array with ier.  command
4178. 591 MHz , MHz , 7. 8 dB peak ,nly.
135. 575 M}Lz , 137.37 gain. VHF
135.625 M}Iz , MHz , has 1-8 ele—
135.6 MHz . 412. 05 ment elec-
Command at 148. 2i MHz tronically de-
MHZ . Telemetry a spun phased
136.47 MHz . array with 9

dB xmlt peak
gain and 8dB
rcve peak
gain and 60°
beamwldth.
VHF TT&C
has I 8-whip
turnstile,
omnidi rec -
tional .

-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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Table 2-2 . U. S. Government Sponsored Communicationa

SATELLIT E SPACECRAFT DATA 
• PAYLOAD CHARAC

Sponsor Launch Launch Orbit Stab ih i- Power Powe r Location Communication Repeater and RF
and Date and On and zat ion Source Capa- and Sub-syste m TT&C Chanii

Manu- and Orbit Design city Inclination Frequencies Band
facturer Launch Weight Life - width

Vehicle Time 
__________________ ______

ATS—3 NASA; 11/5 ’ 1550; Geo- Spin; Ia 175 BOL 70°W +  s /a ATS-l ~ /a ATS-1 s ’a 
—

JIAC 1967; 805 Syn- hydra- LTS- 1 pa rtIal 0. 2° E-W ATS-1
Atlas- chro- zine eclipse 5. 7~• Agena uous mono- capabi-
D propel Itty
(AKM) lant or

nitro-
gen
Jets

In orbit and - continuing to supply useful service.

________________ •
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)onsored Communications Satellite Characteristics

PAYLOA D CHARACTERISTIC S OPERAT IONAL DATA

i Repeater and RF Beacon Antenna Power FIRP System Satellite Operational Notes
TT&C Channe l Amp h i-  Figure Statu s Capability

Frequencies Band- h e r  Of Merit
widt h (C ’T)

s/a ATS-1 s’a s’a I SHF mech— 2-4W SHF: —13 .3 ;‘c active ~pplicstlons See Ref.
ATS-1 ATS-1 anically de- TWTA’S 24. 5 IB/ K olar arra ~xperiments (19) , (52)

spun cylindri- and dBW for utput de-
• 

~al parabolic 2-12W with 2 SIJ F; ~raded.
~olIimator TWTA’S TWTA —29 . 1 Km its on
illuminated b3 in SUF; ‘S . or dB/ °K ~ommand
~ollinear xmil 1-12W 26. 5 for ~nly. 1-
md rcve line TWTA dBW VHF 12W TWTA
èeds, peak fa iled, with 2 ias failed
imit gain 8—6 .3W TWTA
16dB. peak solid- ‘a.
rcve gain state de- VHF:
17. 5dB, 20° vices in 25. 8
*am width . VHF. dBW
1 VHF 8-ele- • for I
nent electron carr-

Ically despun ler
~hased array.
eak xmit
sin 10dB,
eak rcve
rain 8dB , 60°
earn width.

1 VH F TT&C -

8-whip turn-
rtlle , omni-

directional

— _________________ 
______ ______ ____________ ________ ______ — 
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Table 2-3. U.S. Government Sponsored Communications

SATELLIT E SPACECRAFT DATA • PAYLOAD CHARM

Sponsor Launch Launch Orbit Stabil i- Power Power Location Communication Repeater and RP
and Date and On and zatlon Source Capa- and Sub-system TT&C Chanr

?slanu- and Orbit Design city Inclination Frequencies Band.
facturer Launch weight Life - widtl

Vehicle Time

ATS—6 NASA; 5/30/ 1403kg Ceo— 3 axis; Solar 600 W 35° E See insert See Insert See
Fair— 1974; ~3094 11 syn— hydra— array; BOL; + 0.10 inserl
child Titan 1357kg chro- zinc Ni-Cd 470 W E-W and

Ill C (2991 1 nous; jets batte— EOL; N—S; 0.3°
2 ries partial
years eclipse

capabi-
lity

This system will be turned off September 1979.

_ _ _

- I 
_  

I I 
_

- - -. Pir~_•1c aet~~~~ 1. l-.. ~ r ( 30-fool) dt.m.tar 
______

ill MHz 10 10 6Hz _______ - _______ _____ _____ — _____ —

f / d ” 0 4 4
Stowed dimensions , annulus w10 ~~~~~~ 

~~~, a~~~~~
2.0 meter 01) X 1. 5 meter ID a NU. U.., (IlNu 4115,3 P l I t ( I~~ ~~~~~ ~~~~~~
0.2 meter (6.6 feet 00 a 4.0 (set ,-~~~~~. ‘.-i. ’.~ s, .. ‘. ,.~~~., , ‘., 11~~C-~~~~R...l,, NM’. Si II 2

X~~~ ‘ . ~ N . .

Cornm.mication VHF, UHF , L-, S- , C- , Ku, ‘~~~~‘ ~~~~~ ‘!, ~~~~~‘ Is-.
frequency a~~ Ka—Esala 

~~~~~~~ .~ . U ‘.•, .
PLAC2 NM’. Sill ItPower anipithera SoJid .~~te transmitters 
~~~~~~

UHF--lOS watts (SITE/TRUST) .... c....d ... ......
L-Band--40 watts (PLACE) T~~~~~I PLACt 3111 41 

-
S-Band--20 watts (TDRE) - 

.. ..., ‘., ii,.
8—Ba~~——15 watts (HET) 3~4I NI i~~~ sr ~

TraveUrg wave Tubes II’. NI N31 UI~~ 5 4  U.S NA

C—R*nd--12/24 watts SC,

•-~~~~~~ 43.-I.N) T &DIC 2711 45 ICP I ‘. 4Repeater opersti~~ Full duplex, coherent linea r s..~~ .... ,.
tranelation sal/or modulath* ——
ooovenlcu (~M) of up ~~ 3 ~~~~~~ ‘~~~~~‘i3I1’.i T&DN L 1123 II SCP - ‘.5

p~~~eut RF channels aljnulta5 - - 
— —~~~~

enely -11.w~~q3G.f l4 T&DUS IS23 ii SCP S 31,5 -
S-~~~~ TrNI l

Transpoaler Selectable RF bandwidths 12 ‘

bandwidths 40 MHz ~~~~~~ (30 ~4lS4 T&DSL 2315 iS ~~P - II SS. 1 ~~ .,I,. 54

Expealmeat
leterface • S-11NI~ i30-•(~~ i PLAC E ISIS ii SI P  I S  3 4 5  2 5

Basaband VCO (5 MHz) ‘“ 5-- ”
D1~crlminator (6 MHz) S- NIr,30-INIS 45

IF BandwIdth 40 MH z I .S~54 P’.~ii PLACE 1341 II ~~~P I 5 31,1 -

~~~~~~ gab ~~~ ~~~~~~~~~~~~~~ PLACE III It SCP 3 . 7 1  22 .4 5 5

Peak EIR P 54.5 dEw
1’ _______________________ — l—~~~~~,I)S (011i II

Telemetry Telemetry trana - 13 4BW (high gain lthk)--4 clEW ~ -S.d F’.S’.. P5.5CC 3535 21 ~~~ I 5 7 .3  3’ 5

miaslea (~~~P) (c~~~ —1Iak) 
• • 5~ 530-kU) I ITS ISO 44 ~~ s u. s . .1

T.lsmetry tra~.- 2 watt FM/PM ~~~ T. ’.. TItIST

0-NIOr(35-1 S) MIswi ill S SCP 1$ 37m r VIP

A~~~ m.e the foUo’wI~~ .omuw.1 aetenna gaths: 
‘

~ 

‘.~ I30-iOM 5 C.~~~~~ 145 ’. 3 0 ) ’ I)  I~ -‘.

C-band horn - 17 dli L-bsnd fan - 32 dli 0 .’., ~~~~~~~~~ ?s( lh, 335.22 I II I?  -
C-band dish - 50 dB 1.-band pencil - 38 dB 2SF 7,NIISI £111 1 2 2 . 1 1

S-band array - 39 dli VHF dish - 10 dli :~~ ‘~j ,  522 

~~~~~~ 
‘~~ ‘ 4 543 43. 1

_ _ _ _  - —

- ———-‘a— ~~~ ~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~ ~, .-.—,--—.—•-..‘.•——— - ~~~~~~
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Spoilsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Ition Repeater and RF  Beacon Antenna Power EIRP Sy stem Satellite Operational Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- 11cr Of Men
width (G /T)

See Insert See See See Insert See See 
- 

See Active Applications Located
Insert Insert Insert Insert insert experiments at 94~ W

for flrat
year;
located
at 350 E

year;
located
at 94° E
until EOI
Return
trip from
8/76 th

— ~~~~~ .__ — 10/76.
— — . — ~~~~~~~~~~ — _____ ____ — 

See Ref
54 P~~~ WY WY t,~~~~~~~~~~ ~~~~ NI

VIS. ~~..Pm l~ I~~~~ (191 f21
10 PISW4O ’.NI 4545,...) 6..’. 445) MB/k) 445/ks P. ... 1S I4 MS/WI — _ S

LISNI 5 4  
—

~~~~~~~ ~~~~~~~~ - - 
— (34),(52) ¶

L r  5 . 5  44. 4 - - 20.4 51.541) 14.545)
41~~~~ N.MS

LBNI 30 25. 5 -11 ‘II - - -

F lii ~~~~. C~~.NI )~ .‘.5’.
431 ~~~i C_,1s. (~ .NI44.
(II U’... ’. ~~~‘.

La . o  IS I S _ s  - - 11.4 35.1(13 05.50%)
‘..?ill 23.245

L ,  IS II. ? 45.4

~~~~~~~~~~ 5 4  45.4 NA NA IA ISA ISA
244,3455

BCP 4 451 - - . . . _ II ~~~~~~~~~~~~

rraeamltteri Type ~~~~~~~~~~~-‘) Pswse’
SCP - 35_ S - - 35 .5 - .• . C—B~~~ 3950, 4150 11

aml 3750 MH z
SC, - - ~~~-‘ 44 DesIpe d for SET 2509 and 15 ~~~~~~ i

.xpsslmemt 2610 MHz
- Is-’ - - 

~~~~ 2075 MH Z 21 W~~S.

SC~~ 0.5 ~~ - 1.—Band 1550 MHz 40 ~~~ta

UHF 860 11Hz 105 w~~te

0 5 P  t . s  ~~, s - - ‘. 5  ~~~~~ ~ LScstr~rs Type Fraquencteo ~~~~~~~~~
C-Band 5950 , 6150 , and 6350 MHz

~~~~ 1 . 7 . 5  21.5 0 5  .0 - -
S-Band 2250 MHz

ICP 3 4 1 .2 23.1 . . 4 5 5  4 15  •~ 
L..8a~~ 1650 MHz

- los 41. 0 II VHF 150 MHz

~~ ~~ .11 ~~ - - ~~~ la1 Feature s Monopula e operation

Coherent phase-lock operation
IS 17 .

~~ .11 . -

R.c.lpt/traflIflIlsSlOfl of up to 3 frequencIes slmultane-
II — — 2. 5 ~~ 31 cusly

CS I.5U~ 43.0 1? frsquenclea, with direct .yetbeala ci 14 frem a

— ______ 
II 

— — — 
a~~ ls frequency utandatd
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Table 2—4 . U. S. Government %lonsored CommunicatIo~

SATELLITE SPACECB 8OFT DATA PAYLOAD CHARA(

Sponsor Launch Launch Orbit Stahfl i - Power Power Location Communication Repeater and HF
and Date and On and zation Source Caps - and Sub-system TT&C Chann

Manu- and Orbit Desi gn cit~ Inclination Frequencies Band~
facturer Launch We i ght Life - width

Veh icle Time
DSCS II DOD! 12/13/ 567 kg Geo— Spin Solar 520 W F Single conver- Uplink : CH 1 from CII 1:

(F-4 )  SAMSO; 1973; (1250*) syn— vith array;  BOL; + 3  E—W; sion multI— 7.975 to 8.1 GHz; 125 ME
TRW Titan chro- hydra- 3 Ni- 390 W •2 50 channel cross— CH2 from ~~ . 125 to CII 2:

III C noun ; zine Cd EOL; ‘ strapped re- 8. 175 GHz; CH 3 50 Mlii
5 year jets bat— full peaters. Each from 8.215 to 8.4 CH 3:
design teries eclipse of 4 channels GHz; Cli 4 from 185 ME
lIfe; capab11It~ operate In Un- 7.9 to 7.95 0Hz. Cli 4:
3.2 ear , semi— Downllnk : CH 1 50 Mlii
year linear, or ha rd from 7.25 to 7.375 410 ME
mean limiting modes. 0Hz; Cli 2 from usable
mis- 7 .4 to 7.45 GHz; BW
slon CH 3 f r o m 7.49 to
dura— 7.675 0Hz; Cli 4
tion from 7,7 to 7. 75
(M M D) 0Hz . TT & C at

S-band.

Not in
L~CS II 5/75 orbit
(F—5/6) TITAN

mc
DSCS U 5/77; 587K G 12° W,

(F—7/8) Titan (1294#)~
III C *3° E-W,

<2. 5°

DSCS II 3/78 ; Not in
(F- 9,/10) Titan orbit

m c

DSCS 13 .2/78 ; 135° W
(F—11/ 12) Titan 175°E

*3° E-W;

~ 2.5°

________________________ — 
~~

-,. - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~
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~onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

t Repeater and HF Beacon Antenna Power EI RP System Satellite Operational Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- fler Of Men
width (G /T)

— Uplink: CII 1 from CH 1: 7. 2501 2 EC horns , 2—20 W 28 dB~ —16. 9 In opera— 1300 duplex Cli 1 is
7.975 to 8.1 GHz; 125 MH ; and 18° BW, TWTA ’s. In EC dB/ K tion audio chan— EC-EC;
CR2 from 8. 125 to Cli 2: 7.675: 17 dB gain at TWTA mode; in Cli 1 nels , or up CH 2 Is
8.175 GHz; CR 3 50 Mh z; GHz beam edge. driver 43 dBV and to 100 Mbps NB— EC;
from 8.215 to 8.4 CH 3: 2 NB para-. in CII 4; data CII 3 is
GlIz; CII 4 from 185 MH bolic steer— single —4.4 NB—NB;
7.9 to 7.95 0Hz. CII 4: able dishes, NB dB! K Cli 4 is
Downlink: CH 1 50 MHz . 2. 5° BW, mode ; In CH 2 EC-NB .

I. from 7.25 to 7.375 410 MH; 33 dB gain at 40 dB’J and See Ref.
. GIIz; Cli 2 from usable beam edge. in dual Cli 3 3), (5), (6)

7.4 to 7.45 GHz; BW 1 S—band NB 7 , (19),
CII 3 from 7. 49 to TT&C bicone mode (39)
7.675 GHz; CII ~ antenna , 32°
from 7.7 to 7.75 toroidal bear 

-

GHz. TT & C at 3 dB peak
S—band, gain. XmIt 4

LHCP, rcve
RHCP.

Failed at
launch

S/A DSCS II ~/A S/A F-7~NC/A
(F -5/6 ex- DSCS I DSCS II TWTA
cept that (F—5j 6 (F-5/6 failed .Onl: —

1 NB (2. 4°) ?xcept except EC Xlfllt
antenna will ~8. 5 — 10.7 available
be defocused IBW dB/ K
to provide or AC for AC
broadened NB ~t E ? W
pattern. Thi in dual
Is called AC ~JB/AC
or defocused node
narrow cov-
erage (DNC)
Sats F-7 -
F—iS use Failed at
NB & AC launch
beam

In
operation

2-4
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Table 2—5 . U.S. Government Sponsored Communicatlo

SATELLITE SPAC E CR ~tF T DATA PAYLOAD CII AHAA

Sponsor Launch Launch Orbit Stab ili- Power Powe r Location Communication Repeater and HF
and Date and On and zation Source Capa- and Sub-system TT&C Chain

Manu- and Orbit Design city Inclination Frequencies Ram
facturer Launch Weight Life- widil

Vehicle Time
DSCS II DOD/ 617kg s/a F-4 s/a F—I ~/a F—4 s/a F — 4  UNK ;/a F — 4  s/a F—I s/a F’
(F_13/14 SAMSO; or 1360 11

TRW
1979

DSCS U April
(F 15,+ * 1980;
DFS-1 of TITAI
DSCS 131 in c

Decs ”
* April

DFS — 2 of 1981;
DSCS UI TITAN

Ill C

DSCS 113 DOD/ DFS—i 907 kg eo- 3—axi s Solar 800 W DSCS U 6—channel re- S/A DSCS II; rcves CR I:
SAMSO ; launch 2000 Yfl— with array; EOL;ful l locations ; peater rom 7.9 to 8.4GHz 60 Mlii
GE In Am 1b hro- hydra- Ni— Cd eclipse ± 0.50 B-V milts from 7.25 to Cli 2: J

1980. ~ous; zine bat-. capabilit and N—S operat. ‘ .75 GHz. TT&C at 60 Mlii
Flight 7 yeaFI jets teries station— Ing In linear , 

~
_ and S—band CII 3: 1

model with keeping ; semi—linear or *5 Mlii
o~era- lesign i=0 .1° satarating (‘H 4:
tional ~oa1 of modes. Redun- 60 MHi
in ‘8~ ; 10 yrs , dant local °~~— CII 5:
TITAN ~1MD d ilator . 60 Mlii
IlI C ) f 6  CR 6:

rears 50 Mlii
with
1/2 of
commi 50 MHnica—

• exclua
tions forcapa-
bility saks -

still
ope r -
able

~ 

-- 

~~~~

.-- - —

~~~~~~~~~
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rnsored Communications Satellite Characteristics

PAYLOA D CHARACTERISTICS OPERATIONAL DATA

R epeater and HF Beacon Antenna Power EIRP System Satellite Operational Notes
TT&C Channel Amp li- Figure Status Capability

Frequencies Band- fier Of Men
width (G /T)

s/a F—4 s/a F-4 /a F—4 s/a F—7 2—40W Single S/A In launch Greater than )ne in
TWTA ’s anten— F-7 prepara— F-4 LANT

na tion One in
F-13- mode: WPAC
F—16 31 dBV
carry for EC
40w tubes 46 dBV DSCS II,

for NB 111 launch
345 together
dBW
for AC 

_______ _______

Dual
anten—

mode : L~ unnhed

31 dBV together

for EC
40 dBV
for
NB;
33 dBV
for AC

S/A DSCS II; rcves CII 1: ~.ocatei 4—EC horns; ~0 W CR 1,~ ~~~ DFS-1,2 P roductic
rom 7.9 to 8.4 GHz 60 MH~ ; betwmi 1-31 element TWTAs MBA dB/ ’ K In develop vc rsion to

~anits from 7.25 to CII 2: ~H 4 & rcvr multiple in chs. Mc:r40 for EC; ment be launch
‘ .75 GIIz. TT&C at 60 MHz; ~H 5; beam antenna 3,4 ,5, 6; EC 29 —i s beginning
C— and S-band CH 3: also (M BA); 2— 19 1 for 2 Cli 3,4 dB/~ K 1983 to

*5 MHz; ~arries beam xmlt redundan( MBA for MBt replace D ~8!
CR 4: x- MBA 8; .n ch 3-4 NC=3 ~c mode; DSCS II,
60 MHz; band Gimballed ~ cbs EC°°2 —1 cP~,’ J using STS
CH 5: tele— dIsh dWn h iflk 5 & 6 31 5, 6 for 1/2° and IUS
60 MHz; metry antenna EC=2~ spot
CH 6: Ben 4 0 W  ~H 3 ,4
50 MHz freqs : TWTAS EC~:2~

7600 in chs ~I1 1,2
7605 1 and 2 ; GDA~~

50 MH z MI!: l for l CNr ~4

exc iusi redundan

for 375
sats

2—5
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Table 2-6. U.S. Government Sponsored Communications Sal

SATELLIT E SPACECRAFT DATA PAYLOAD CHARM
— 

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication Repeater and HF
and Date and On and 7ation Source Capa- and Sub-system TT&C Chan~

Manu- and Orl,it Design city Inclination Frequencies Band-
factu rer Launch Weight Life - wldtl

Vehicle Time

Fitsatcom DOD! 2/1978 1860kg Ceo- 3 Solar 1435W ~O0~W Single conver- Command and tele- CH(SU
SAMSO; Atlas— 4100 11 syn - axis; array; BOL; Others to slon trans- metry operates at 1: 20
TRW Centau 948kg chron- hydr- 3 Ni - 1200W be placed ponders. S-band. Tnans- MHZ

(AKM) (2100 1] otis; zinc Cd bat EOL; at: Contains Fleet ponders operate at
No. II: 5 year mono- terles. full 23W broadcast and UHF and X-band . 2—10

79 propel eclipse 172’E relay channels, SHF BCN: 25 MB
N ~~ 

lant capa- 75’E DoD WE 7260 MHz
D 79 

with bility . channel , USAF ~H(UH]
ec redun- 2 .1’ Inc . NB channel. 11—22:

Being dant 5 iClis
built: thrust- CH(1.J~
No. II era. 23:
& V  500 K1

a

_________________ - — --- _ .-
~ ——~~
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frrnsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

~ation Repeater and HF Beacon Antenna Power EIRP System Satellite Operational Notes
item TT&C Channel Ampli- Fi gure Status Capability

- Frequencies Band- fier Of Men
width (G /T)

dBW dB/ K

~ver- Command and tele- CH(SHF) BCN 16 ft. UHF UHF CHS UHF: One oper- Will provide 4 satel-
a— metry operates at 1: 20 at xmit parabo- transpon- 4 & 5: —15. 7 atlonal. at least 30 lite

S-band. Trans- MHz S—banc b id; 18-turn den fea- 28 dB~ Several voice and 12 system;
Fleet ponders operate at CHS(UU ) UHF rcve tures 

S}IF. ready for TTY channel protected
I and UHF and X-band. 2-10’ BCN helix; SIIF low-level C 2 3 

- launch, to serve against
ainels, SIIF BCN: 25 MHz at horn antenna; amps, ‘8’ 9 

Two in small mobile hostile

7260 MHZ SHF log conical pre- ~~~~~‘ ‘ construc users radiation
USAF ~H(UH F~ spIral TT&C drivers ‘ tion. ground
Cl. 11-22: antenna, and !6 dBV No, 11 spare .

5 KHz power will be See Ref.
CH(UII1’ amps; located at (4), (8) ,
23: output 23°W abou (37), (38)
500 KB: power July 27 .

levels of
about
26W,
38W, and
42W.
12 UHF
transmit
tens, 1
SBF
trans-
m itter.
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Tabi ..~ 2-7. U.S. Government Sponsored Communication

SATEL LITE SPAC ECH A TT Ii-~ T A  PAYIA)A I CHARACTEI

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication R epeater and RI ’ E
and Date and On and ?atlon Source Capa- and Sub-system TT&C Channel

Manu - and Orbit Design city Inclination Frequencies Band-
factu rer Launch We i ght Life- width

Vehicle Time

LES—8/9 DOD; 3/14/ 453kg Geo— 3 axIs; Radio- 290 W LES-8; On—board LES-8: receives (C)
Lincoln 1976; 1000 11 syn— gas Isotop BOL 116. 3°W; signal proc. at 36. 7876 and
Lab TITAN chro- thruste s LES-9: rcvrs, 36.8333 Gll z,

111 C ous; electri 26.3W; Provides AJ xmlts at 37.04
3 power 23’ In- protection GlLz .

years ener— clination LES-9: receives
itors for both at 38.0924 and

S/C 38. 0474 GIIz,
xmits at 36.9 &
38. 84 GHz .;
UHF up/down link

TT&C at S-Band



r~~iT~~ TTT ~~~~~~~~~~~~~~~~~~

iment Sponsored Communications Satellite Charac~ ristics

PAYLOAD CHARACT ERISTICS OPERATIONAL DATA

stion Repeater and RI’ Beacon Antenna Power F IRP System Satellite Operational Notes
TT&-C Channel Amp l i -  Figure Status Capability

Frequencies Band- f ier  Of Men
width (G ’T)

dB/°K

LES-8: receives (C) 18 inch 0 .5W  K—band Dish In Experiments See Ref.
oc. at 36.7876 and diameter IMPATT 22 dB~ CII operatIon (4), (8),

36. 8333 Gil; K—Band para diodes with +10 (26),
AJ xmits at 37.04 boloid, 42. 7 horn;

n GHz. dBi gain 39 dB~ 
~~~~~ (28),

LES—9: receives 1.150 beam with CH: (40),

at 38.0924 and width, 2.5 para— 
‘
~ (41)

38.0474 GHz, inch diamete boloid UHFxmits at 36.9 & K-band horn, CH’38. 84 GHz .; 25 dBi gain,
- UHF up/down link 10° beam -23

- TT&C at S-Band Width. UHF:
UHF ant,:

BW = 35°

- -~~ 

2-7
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Table 2-8. U. S. Government Sponsored Communications Satet

SATELLIT E SPACECRAFT DATA PAYLOAD CHARACI

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication Repeater and HF
and Date and On and zat ion Source Capa - and Sub-system TT&C Channel

Manu- and Orbit Design city Inclination Frequ encies Band-
factu rer Launch Weight Life - width

Vehicle Time 
_______

LES-lO DOD; TBD; 1452ki Ceo- Spin; Solar 1200 W TED Will Include SHF & UHF TBD
MIT Titan (3.200#) syn— hydra— array ; BOL; signal process—

UI C at chro- zine NI-Cd Ing equIpment,
launch nous mono— batt- fu l l  ant I—jam capa -.

propel ery elipse bilIty . UHF
lant or capabl- dlplexer and RI
pulsed lity preamp, uses
plasmi FDM on uplink
thru- and TDM on
sters downl ink

~~ynet JIB U.K.! 11/22/ 435KG Ceo— Spin; Solar 258 W 0° Hard—limitIng Uplink : 7.976 to 2 MHz
DOD; 1974; (960# ); syn— mono— array; BOL; single—conver-’ 7.978 GHz for for NB;

Marco— Thor 235kg chron— propel- 2 Ni- 196 W sion dual—chan- NB; 7.985 to 20 MHz
ni/Ford Delta (518#) ous ; 3 lant Cd EOL; nel repeater.S— 8.005 GHz for for WB

years hydra- ,atier- full band TT&C WB.
zine ies clipse L~~~ ater Downlink: 7.2573

capabil— to 7 .2593 GHz for
ity NB; 7.2664 to

7.2864 GHz for WE

TT&C at S-band

Two comm.
channe Is

Crypto command

SFCS SAMSO 1985 Polar 15 UHF CBs UI-I F freqs.
1O SHF or EI-IF SHF or EflF freq s,
Chs ; vo ice

_________ ______ _____ ______ _____ _____ _____ _______ _________ 
comm. & data 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ - - -—~~~— -- ~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~ -— 
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cored Communications Satellite Characteristics

PAYLOAD CHARACT E RI STIC S OPERATIONAL DATA

ion Repeater and RF Beacon Antenna Power EJI ~P System Satellite Operational Notes
TT&C Channel Amp l i- Figure Status Capability

• Frequencies Band- fier Of Men
width (G ’T~

___  

dBJ K 
_ _ _ _ _

SHF & UHF TBD TBD UHF multi- 19 UI-IF TBD TBD In propo- 500 kbps ThIs is
ens- beam anten- PA’s at sal stage total data a tenta-

na system 20W rate in TDM tlve de-
pa- (M BA) with mode sign.
F’ 19 narrow See Ref.
1R beams; SHF (27)

MBA with 37
Ink narrow
I beams; UHF

- circular ar—
- ray of l2

crossed di-
poles for EC
UHF MBA
has 26. 7dB
minimum
gain ; UHF

- circular
array has
13 dB mini-
mum gaIn;
SHF MBA
has 32.5 dB
minimum

_ _ _ _ _ _ _ _ _ _  _ _ _ _  

gain .

~~~~ Uplink: 7.976 to 2 MHZ 7.2995 Mechanically 2-20W CII 1: 17 In opera— Strategic See Ref.
per— 7.978 GHz for for NB; GHZ despun X- TWTA ’s 23.2 tlon , but and thc~lcal (5) , (9) ,
~~~n NB; 7.985 to 20 MHZ carrlei band born , dBW has TT&C commun_Ica— (19),(34)
~r.S— 8.005 GHz for for WE 19° beam for WI ; problems tiofll tIC 

~~~~~~
. width, 17 dB CII 2: FDMA/SSMA

~~, 
Downhink: 7.2573 peak gain; 2 17.2to 7.2593 GIIz for S-band omni- dBW

~ NB; 7 .2664 to directional for 
- -

7.2864 GHz for WE antennas WB
(TT&C), 4.0

TT&C at S-band dB peak gain, -
RT-TCP. -Two comm a - l

” 
~~~

• channels - -

: ,‘ ~~~~

Crypto command

- 

Concept High 
— 

AFSATCC 4
El-I F SI-IF or EHF ft-eq s. stage survivabi llt3 & other

usersdata

2—8
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Table 2-9. U. S. Government Communications Satellites Cbs

SATELLIT E SPACECRAFT DATA PAYLOAD CHARAC

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication R epeater and HF -
and Date and On and zation Source Capa- and Sub-syste m TT&C Channe

Manu- and Orbit Design cit y Inclination FrequencIes Band -’
facturer Launch We ight Life- width

Veh icle Time 
__________________ ______

NATO lilA DoD! 4/22/ 1540; Ceo- Spin ; Solar 538 W 18° W Single conver- Upllnk: CH1 from CH1: 1
NATO; 1976; 699 kg syn— hydra- array; BOL; * 0.3 E-W sion transpon- 7.915 to 7.992 GHz MHz;

Ford Thor- (1590# chro- zlne 3 Ni- 421 W and ± 0.4 ders. Reden- CH2 from 8.077 to CH2: I

Delta 351 kg nous; jets Cd FOL; N-S dant active 8. 162 GHz; CH3 MHz;
2914 (1774# 7 year batter fu l l  units fro m 8. 002 to 8. 05~ CII 3

(AKM) lea eclipse GHz. (EC):
capabill- Downh lnk: CR1 50 MH
ty from 7.25 to 7.267

GHz; CH2 from
7.352 to 7.437 GIl-a
CH3 from 7.277 to
7.327 GHz. Tele-
metry from 2. 2 to
2.3 GHz . Commanc
from 1.76 to 1.84
GHz.CryptO

__________ ______ _________ command.
NATO ~~B 1/27 720 K(

1977 1528 Il 23°W
Thor- 376 K(
Delta (830 ib) E-W and
2914 ± 0.4°
(AKM) N-S

NATO UIC 11/78
Thor- 26°W
Delta ± 0 . 30
2914 E-W and
(AKM) * 0. 40

N-S

4 3 ~ InC .

NATO IV In o n c e i  t s ta  e — • ay a s u m e  c o n f i g  r a t i o n  s m i l a r  to  D CS l i i , w i t h  ~ I A ( S ) ,

.7
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~‘ Dunications Satellites Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA 
-

i Repeater and RF Beacon Antenna Power EIBP System Satellite Operational Notes
TT&C Channel Amp li- Figure Status Capabflity

Frequencies Band- f ier  Of MerE
width (C ’T)

-
• Uplink: CR1 from CR1: 17 7.34 2 EC horns , 4-22W ~H1: -14. 1 In oper- Audio, TTY. CIII: NB;

7. 975 to 7. 992 GIIz MHz; CHz at 15° x 12° TWTA ’s I5dBW dB/ K atlon ; facsimile CH2~ NB;
• CR2 from 8. 077 to CH2: S~i 6.5 beamwidth, ~H2: 85 MHz and data on CH3: WI~

8. 162 GRz; CR3 MHz; dBW 19. 3dB peak I5dBW CII 2 out 3 simultan- See Ref.
from 8. 002 to 8. 05~ CII 3 xmit gain, ~H3: (narrow— eous Inde- (5),(9), -:
GHz. (EC) : 18.5dB peak 29dBW beam down pendent (19), (46)

- Downllnk : CR1 50 MHz rcve gain. 1 - link) channels.
from 7. 25 to 7.267 NB horn , FDMA/SSMA
Gflz; CH2 from 7•50 beam-
7.352 to 7.437 GHz wIdth , 27.5
CH3 froin 7. 277 to dB peak galn
7.327 GRz. Tele- for xmlt and
metry from 2.2 to rcve. TT&C
2.3 0HZ . Commanc ring array .
from 1.76 to 1.84 Circular
0Hz. Crypto polarization.
command. _________

In
operati on

In
operation

~ CS I I I , w i t h  I~1 3 A ( s i , e t c .

2—9
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SECTION 3 — Foreign Government Sponsored Satellites

Table Page

3-1 Foreign Government Sponsored Satellites (BSE, Acme)  3-1
3-2 Foreign Government Sponsored Satellites (Aerosat)  3—2
3-3 Foreign Government Sponsored Satellites (ANUC) 3-3
3-4 Foreign Government Sponsored Satellites (ANIK cont’d),

(S’rV~’) 
— 3-5 Foreign Government Sponsored Satellites (COSMOS) 3 5

3-6 Foreign Government Sponsored Satellites (COSMOS cont’d) ,
(Nigerian) 3—6

3-7 Foreign Government Sponsored Satellites (CS), (MAROTS) 3-7
3-8 Foreign Government Sponsored Satellites (CTS) , (ETS H) 3-8
3-9 Foreign Government Sponsored Satellites (ECS) 3 9
3-10 Foreign Government Sponsored Satellites (Ekran) , (Gals) 3-10
3-11 Foreign Government Sponsored Satellites (Gals cont’d) 3-11
3-12 Foreign Government Sponsored Satellites (H-Sat) 3-12
3-13 Foreign Government Sponsored Satellites (Insat) 3-13
3-14 Foreign Government Sponsored Satellites (Loutch) 3-14
3-15 Foreign Government Sponsored Satellites (Marecs) 3—15
3-16 Foreign Government Sponsored Satellites (Molnlya ) 3-16
3-17 Foreign Government Sponsored Satellites (Molnlya cont’d) 3-17
3-18 Foreign Government Sponsored Satellites (Molniya cont’d) 3-18
3-19 Foreign Government Sponsored Satellites (Molniya cont’d),

(NORSAT) 3—19
3—20 Foreign Government Sponsored Satellites (OSCAR) 3-20
3-21 Foreign Government Sponsored Satellites (OSCAR cont ’d) 3-21
3-22 Foreign Government Sponsored Satellites (Palapa)  3-22
3—23 Foreign Government Sponsored Satellites (Raduga) 3-23
3-24 Foreign Government Sponsored Satellites (RS), (SATCOL) 3-24
3-25 Foreign Government Sponsored Satellites (SBTS), (Sirlo) ,

(GI~’IS) 3—25
-

• 3-26 Foreign Government Sponsored Satellites (Statsionar) ,
(Arabsat) 3—26

3-27 Foreign Government Sponsored Satellites (Symphonie) 3-27
3-28 Foreign Government Sponsored Satellites (Volna) 3-28
3-29 Foreign Government Sponsored Satellites (Volna cont ’d) 3-29
3—30 Foreign Government Sponsored Satellites (Zohreh) 3—30
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Table 3—1. Foreign Government Sponsored Communications Si

SATELLIT E SPACECRAFT DATA - PAYLOA D CHARA
Sponsor Launch Launch Orbit Stabill- Power Powe r Location Communication Repeater and RI

and Date and On and 7at lon Source Capa- and Sub-system TT&’C Chani
Manu- and Orbit Design city Inclination Frequencies Barn

facturer Launch Weight Life- widt
Vehicle Time

Medium Jspan/ 7 Apr 678kg Ceo- 3-axis; Solar 1000W 1100 E 2 single - con- TT&C: 14 to 25 Ml
Scale Broad NASDA ; 1978 (1404 syn- hydra- array; BOL; ± 0. 10 version 14. 025 GH~ up, 430 N
casting Toshiba Thor- lb; ch ron- zine 3 780W E-W and channels with 11. 7 to ii. 725 ff ~~tl
Satellite for Electrii Delta 317kg ous; mono- Ni-Cd EOL; N-S; 00 redendant re- GHz down. ota l E
Experimen- General 1494 (7001b ) 3 ~ropeI- batter- partial ceiver and Channel A: 14. 25
tel Purpose Electrb (AKM) year .~ lant lea eclipse transmitter, to 14. 3 0Hz up,
(BSE) with capabili- Both channels 11. 95 to 12 0Hz

redun- ty use TDA down. Channel B:
dant preamps. 14.35 to 14. 43 0Hz
thrust- up, 12. 05 to 12. 13
erg GHz down.

Telemetry and
ranging downlink
Is 2. 2 GHZ :
command and
ranging is 2. 1
GHz .

Acme India No 389kg Geo- Spin Solar 360 W 82° E RF—to- RF 6.055 to 6.4 0Hz 345 MI
linme— (858 Ib) syn— with array; BOL; transponder uplink ; 3. 855 to
dlate 208kg ±ron— hydra— Ag—Cd limited with direct 4.2 0Hz downlink
plans 58 Ib) ous zine batter— eclipse frequency
for jets lea capabil— •ranslatlon. WB
mp le— Ity frequency mod—
ment- ulation.
atlon

F . 

_._•_~ a_ 
~~~~~~~~~~~ ~~~~~~~~~~~ - •.—— 
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flsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTIC S OPERATIONA L DATA

an R epeater and RF 
- 

Beacon Antenna Power EIRP System Satellite Operational Notes
TT&C Channel Amp li -  Figure Status Capability

Frequencies Band- fier Of Men
widt h (G ’T)

TT&C: 14 to 25 MHz. S-band turn- 2-100W 55.5 Opera- MI~ sion ~~~~. 3eams
14. 025 Gila up, 430 MB stile antenn~ TWTA’S dBW tional clude s exper- olor TV
11. 7 to 11. 725 ffective for TT&C; Hughe s~ Iment s to :mlssiow
GHz down. otal BW K-band an- ?valuate per- o small
Channel A: 14. 25 tenna is formance of tser
to 14. 3 GHz up, elliptical 

~round sys- enininala
a 11. 95 to 12 0Hz dish rel’lec- ems, exper- a remote

down. Channel B: tor with mul Iments of Urban
14. 35 to 14. 43 GHz tibeam pat— perat lonal Lre as of
up, 12. 05 to 12. 13 tern to pro- echniques foi span .
GHz down. vide main- roadcasting ~an relay
Telemetry and island cover satellite aye- to
ranging downllnk age (MIC) ems,experl- Ifll~ ll
is 2. 2 GHz and out- nents of S ~C ~arth

- 
command and island cover ~ontrot t~~h- erminala

-
- rangi ng is 2. 1 age (OIC). ~iques. expe t LB 8Tfla U

GHz . MIC has mental video LB 3.3 ft
37dB xmit ~‘nd voice aig- in diameti
gain at beam ~al t r ans-  3ee Ref

edge,41.f nis~~ion (53) , (54),
dB rcve gnu (78) , (91).
OIC has (93).
28dB xmit
gain at beam
edge . K-
band antenna
uses 3-horn
feed .

-
- 

6.055 to 6.4 0Hz ~45 MHz 140 3.12 ft. par— TWTA 48 
- 

Proposed Video, audio
uplink; 3.855 to MHz abolic ant- dBW ~~~ *iid fac-

- 4 2  0Hz downiink ;ignal enna , mech— simile.
on anicall y de— Multiple Sc-

comm— spun with cese to earth
and 5. 1° BW. terminals .

1560 duplex
telephone anc
I video capa-
city, or 1800
full duplex
telephone
capacity.

3— 1
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Table 3—2. Foreign Government Sponsored Comm un1catio~

SATELLITE SPACECRAFT DATA PAYL OAI) CHAR

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication Repeater and fl
and Date and On and 7ation Source Capa - and Sub-system TT&- C (‘hal

Manu- and Orbit Design city Inclination Frequencies Ba~
facturer Launch Weight Life - wk

— 
Vehicle Time

Aerosat Comsat ‘LBD~ 793kg 
~~~ 

3—axis One 1415W 5 ET—to—S/C 1. 5435 to 1.5585 80k
General Thor (1748 

~~~~~~~~ 
zero axis BOL; channels , 15 0Hz for S/C—to—AC ET.~

acting Delta 1b; chro - momer sun 1086W S/C-to-ET 1.645 to 1.66 GH z S/C
for 3914 398kg 

~~~~ 
turn onient i EOL channels , 3 for A/C—to—S/C. 40

F. A . A. (AKM) (877lb) 
~ 

high 250W A/C-to-S/C 5.0 to 5. 125 0Hz s/C
ESRO , years power eclipse channels , 2 for ET-to-S/C . ET.
Canada ; array ; load cap S/C —t o—ET 5. 125 to 5. 25 GHz 400 I

GE 3 Ni-C experimenta l for S/C-to-ET. and Ibatts. channels , 2 TT&C: C-band MHz
ET-to -S/C expe
experimental men~
channels. chan
Single ch
per Xmtr

_ _ _  - 
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Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

dion Repeater and BF Beacon Antenna Power FIR P System Satellite Operational I Nnt es
TT&C Channel Amr l i -  Figure Status Capability

Frequencies Band- f i e r  Of Men
width (G/ ~’)

_ _ _ _  _ _ _  

dB/ K 
_ _ _ _ _  _ _ _ _ _ _  _ _ _ _

/c 1.5435 to 1. 5585 80 kHz 4 fixed 209 W 23 dBV —12 to Proposed 225 CMDS 3 S/C
-

~ 15 0Hz for S/C—to—A C ET-to- parabolic at L-banc for -13 TLM: system
r 1.645 to 1.66 0Hz S/C. ants(. 87m Dl A/C , 162 anolog See Ref .
3 for A/C —to—S/C. 40 3 —zone X rnit 55 dB’~ 96 bi—level (47)
/C 5.0 to 5. 125 GHz S/C—to— 1— EC Rec. for 43 dIgital

2 for ET—to-S/C . ET. G’2 1. 5 dB; for— serial
r 5. 125 to 5. 25 GHz 400 kHz 1 VHF log ward Split
al for S/C—to—ET . and 10 periOdic ant: chan- phase/PSK

MHz E. Coverag~ nel ,70
experi- - dBW
mental WG horn : for
channelL E/ Coverag e expert-

- 
G 1 7 . 2 dB mental

channe

3—2
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Table 3—3 , Foreign Government Sponsored Communications S

SATELLIT E SPAC ECRAFT DATA - PAYLOA D CH ARA ~ j
Sponsor Launch Launch Orbit Stabi li- Power Power Location Communication Repeate r and

and Date and On and zation Source Capa- and Sub-system TT&C Chann~
Manu- and Orbit Design city Inclination Freq uencies Rand-

factur er Launch We ight Life - width
Vehick Time

ANIK A—I Telesat 11/9/ 567kg Geo- Spin; Solar 300W 113° W± Nonlinear , Rcve center fre- 3( MHZ
Canada ; 1972; 1250 sync ; hydra- array; BOL; 0. 10 E-W single conver- quenc ies from for eaB~
HAC Thor- lb) 6 yrs zine 2 Ni- 220 W and N-S; slon transpon- 5. 945 to 6. 345 0Hz xmtr.

Delta 297kg jets Cd bat EOL; 0. 0° ders. 1 WB In 40 MHz steps.
1914 654 Ib) tories partial rcvr drives 12 Xmit center fre-
(AKM) eclipse NB xmtr s. quencies from 3. 72

capabili- to 4. 16 0Hz In 40
ty MHz steps. Tele-

metry at 4. 198 and
at 4. 199 GIlt .
Command at 6. 42
GIlt .

ANIK A-li 4/20/ 1090W ±
1973; 0. 1° E-W
Thor- and N-S;
Delta 0. 0°
1914
(AKM) 

____  ______

ANIK A—ill 5/7 / 680kg 104° W ~
1975; 1500 0. 10 E-W
Thor- Ib); and N-S;
Delta 10kg 0. 00
1914 904 Ib)
(AKM)

ANIK B ‘elesat 6 Dec 440kg Ceo- 3-axis 840W 251.0~E; 6 and 14 GIlt uplink 36 MN.
Canada ; 978; 970 In) eta ; o.r 4 and 12 GHZ down — at C—ba
RCA ‘hor 7 yrs link 72 MII I

)elta - at Ku-i
914

L , - ,-~~ . .a ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ -
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~ onsored Communicati ons Sate lilte Characteristics

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

Lion Repeater and RF Beacon Antenna Power EIPP Sy stem Satellite Operational Notes
m TT&C Channel Ampli- Figure Status Capability

Frequencies Band- fier Of Merit
width (G /T)

Rcve center fre- 36 MHz 4. 5 Dual—mode 12-5W 33 -7. 4 In oper- 5000 duplex io B p

~r- quencies from for each Gilt 5 ft. dia- TWTA ’s dBW dBI0K ation sudio or 12 channeic
n- 5. 945 to 6. 345 Gilt xmtr. carrie meter dish, per for video chan- during

in 40 MHz steps. rcves verti- chan- CONUS; nels edllpae,
12 Xmit center fre- cally, xmlts net —18 dB/ See Ref.

quencies from 3. 72 horizontally, °K for (10) , (19) ,
to 4. 16 Gilt in 40 27 dB peak Hawaii (44), (74)
MHz steps. Tele- gaIn , 3° x 8° I -
metry at 4. 198 and beam width,
at 4. 199 0Hz. illuminates
Command at 6. 42 Canada.
GIlt. Bicone tele-

metry an-
tenna. Clo- 

-

verleaf corn-
mand antennr

Greater
fuel al-
lotment
of 250 lbs
for statio
keeping

6 and 14 Gilt uplink, 36 MHz 14 beams at Ku-band 36 dB’~ -6 dB/ 12 XPDRs Domestic - 
-

1 and 12 0HZ down- at C-ba d, C—band,l beam has four at c— at c- at C—band, use3cover
link 72 MHz at Ku-band ; 20W band, band, 6 XPDR S anada;

at Ku-b nd linear TWTAs 47 ,5 -1 dB/ at Ku-band ?lephone
polarization dBW at Ku- vlth 80 MHz ervice to

at band spacing. xed point ,
Ku-b FDM/FM, u-band
band ~PSK , & edicated t

;c~c modu- xperimenl
lation; FDMA ovt use f
& TDMA yrs, W/

iccess. ptioiis for
additlona
rs. See
ef, (66), I l

__________________ 
(67)~ (74).
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Table 3—4 . Foreign Government Sponsored Communications Sa~

SATELLITE SPACECR \ FT DATA PAYLOAD CHARACT

Sponsor Launch Launch Orbit Stabi li- Power Power Location Communication Repeater and RE
and Date and On and iation Source Capa - and Sub-system TTLC Channel

Manu- and Orbit Design city Inclination Frequencies Band-
fa cturer Launch Weight Life - width

Vehicle Time

ANIK C—1 relesat 1981; 522kg Geo- Spin 925W 247. 5~E 16 XPDRs, 14.000—14 .497 GTh 54 MHt
(relesat ~anada; SI’S (1151 sta.; stab. ~0.1’; 22 CBs uplink ;
Ill—i) lughes In) 7 yrs. m d . 11.70045—12 .18400

tolerance GHz downlink

ANIK C-2 244 . 0~E
(Telesat
111—2)

ANIK C-3 TBD
(Tele8at
111—3)

ANIK D ~elesat 6 GHZ uplink,
(Telesat IV Canada 4 0Hz downlink

STW—1 t adlo 1980 ; 420kg Geo- 125’E 6.2—6 .4 GHz
Mai gement new (926 lb sin . uplink ;

Iureau boost r In 4-4 ,2 Gilt
PRC) based orbit downllnk

on
CSS-: I

(simila
to the
Atlas

~entau

STW—2 1981; 70°E
Same
launci

__________ ______ 
vehici as STI —1 

--~~-
—-

~
—-- -

~~- 
-
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iored Communications Satellite Characteristics

PAYLOAD CHARACTERISTIC S OPERATIONA L DATA

Repeater and RE Beacon Antenna Power EIR P System Satellite operational Notes
TT&C Channel Amp l i -  Fi gure Status Capability

Frequencies Band- fier  Of Merit
width (Ci’)

14 . 000-14 . 497 GH~ 54 MN z 1 or 4 beams 13. 0 48 ~1 dB/K FDMA, over f ix .
upliuk ; linear polar- dBW dBW f 1250K TDMA, & points In

1 11.70045—12 .18400 ization. frequency most
GHz downlink Polarization reuse, densely

diversity for FDM/FM, populated
- frequency QPSK , & southern

reuse, thus SCPC portion ol
doubling modulation. Canada.
capacity . hree

- satellites
planned.
See Ref.
(66), (67),
(74 )

6 GHz uplink, Concept rovide
4 Gflz downllnk only. 0mm.

apabllitii
~to the
980 ’s,
ee Ref .

- (66 )

6.2-6.4 Gilt Polyhedral Futu re las solid
uplink; in shape, launch üel rocke
4-4 ,2 GIl t 2 .1 meter notor for
downJink diameter Lpogee

ick to
Lchleve

~estatioc
LU~ orbit
~nce place
n transfei
rblt .
xperlmei ii

m e .  See
~ef . (66),

— — 
_______ ______ 

67), (88)

3—4 :1
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Table 3-5. Foreign Government Sponsored Communications Sate

~ATELL1TE SPACECRAFT DATA . PAYLOAD CHARACTE

Sponsor Launch Launch Orbit Stabil i- Power Power Location Communication Repeater and RF
and Date and On and zatlon Source Capa - and Sub-system TT&C Channel

Manu- and Orbit Design city Inclination Frequencies Band-
facturer Launch Weight Life- width

Vehicle Time 
_______

Cosmos 637 USSR 3/26/ Geo- 75°-85° E;
1974 syn — 1.10

chro-
nous

Cosmos 665 6/29/ 39160 Elflptical ;
1974 x 1239 64.3° ;

km 718. 6
minute
period

Cosmos 711 2/28 ’ 1500 x Circular;
—718 1975 1480 73. 9~ ;

km 115. 5
(ave.) minute

period
(ave. )

Cosmos 775 10/8 / Ceo— No data
1975 syn - 0.10

chro- -

noun

Cosmos 1/28/ 1538 CIrcular;
791—798 1976 x 1453 74.00;

km 115.6
(ave.) minute

period
_________ _____ _____ 

(ave.)
Cosmos 67i~T 1530 CIrcular;
825—832 1576 x 1450 74.0~ ;

km 115.5
(ave.~ minute

period
__________ ______ 

(ave.)
Cosmos 12/7 / 1520 x Circular;
871—878 1976 1450 

- 
74.0~ ;

km 115.3
(ave.) minute

period
- _____ _____ _____ _______ j ave.)_ ____________ ________________ ______

5 -. -- - .~~~~ ~~~~~~ 
__~S_5~___ .~_~
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ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

tion R epeater and RE Beacon Antenna Power E !RP System Satellite Operational Notes
TT&C Channel Ampli-  Figure Status Capability

Frequencies Band- fier Of Men
width (G il’)

- In Oper- Milita ry
ation commun i

cations
See Ref.
A6, A14,
A15
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Table 3-6. Foreign Government Sponsored Communications Si

SATELLITE SPACE Cfl -\ FT DATA PAYLOAD CHARAC~
Sponsor Launch Launch Orbit Stabili - Power Power Location Communication Repeater and RE

and rrnte and On and zatiop Source Capa - and Sub-system TT&C Charme
Manu- and Orbit Design city Inclination Frequencies Band-.

facturer Launch Weight Life - width
Vehicle Time

Cosmos 1 July 900 kg 797 x Circular;
923 1977; (1984 Sl7 kx 74 ,0’;

C—i In); 101 .0
In orbi minute

period

Cosmos 25 Aul 40 kg 1444 : Circular;
939 -946 1977 ; (88 II)) 1474 40’; 115. 1

C-i In km minute
orbit (avg) period

(avg)

Cosmos 16 Dec 750 kg 762 x Circular;
968 1977 ; (1653 810 k - 74.0~;

C—i In) 100 . 7
in orbl minute

period

Cosmos 10 Jan 1452 CIrcular;
916—983 1978 1520 74 , 0’;

km 115.3 -

(avg) minute
period

_ _ _ _ _ _ _ _ _ _ _  

(avg)

Cosmos 7 June 1456 : Circular;
1013—1020 1978 1539 740 ; 115.6

km minute
(avg) period

(avg)

Nigerian Nigeria June Geo— i4°E~0,i° ; .725-6.425 Gilt
National 1981 sin. m d , iplink ;
Satellite tolerance -4-4.0 GHz
System 1 ~o, 1’ Iownlink

Nigerian 20’E ~ 0. 1National m c i
Satellite tole;ance
System 2 *0, 1~ 

--5- 5~—S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -———~~--———.
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ponsored Communications Satellite Characteristics

PAYLOA D CHARACT }:RIs TTcs - 
- 

OPERATIONAL DATA

~tion Repeater and RE Beacon Antenna Power i:iii~ .S~~~Iiite Operath r1al Notes
TT&C Channel Amp li -  .. Figure Status Capability

Frequencies Band- - fier Of Men
— width (G ’T)

5.725—6 .425 Gilt Circular SCPC , TV
iplink; antenna & tfllflk
4-4-4.0 Gilt footprint; telephoneiownlink -2 dB point

Just larger
than Nigeria

3—6
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Tab le 3—7 . Fore Ign Government Sponaored Communication

SATELLIT E SPAC ECRAFT DATA PAYLOA D CHAR

Sponsor Launch Launch Orbit Stabi li- Power Powe r Location Communication Repeater and
and Date and On and zatfon Source Ca pe- and Sub-syatem TT&C Cha

Manu- and Orbit Design city Inclination Frequencies Ba
facturer Launch Weight Life-

Vehiclt Time 
_____________ ________________

Communi- Japan / 12/77 6Ylkg Geo- Spin; Sola r 529W 135° E 6 double-con- K 
~~~~~~ 

uplink 6-I
cat lons NASDA; Thor- (1479 syn- hydra - array; BOL; ± 0. 10 ver sIon K-band f’~-om 27.5 t ~31 MH ~
Satellite MIt~u- Delta ib) ; chro- zinc 1 475W E-W and 2 single - C~iz , dow nl ink cbai
(CS); blab! 2914 340kg nous; mono- Ni-Cd EOL ; and conver sion C- from 17.7 to 21.2 for
a/k /a Electrli (AKM) (750 lb 3 propel batter3 full N-S; band tran spon- GIiz. C-band up- ba~
Medium - Aero - years lant eclipse 0° ~ 0. 10 ders. TDA link f.om 5.925 to 2-~
Capacity nutronli with capa- preamp s for K- 6.425 0Hz, down- MR
Commu ni- Ford redun- bility band ; no pre- link from ~~. 7 to chi
cation s dant amps for C- 4.2 GIiz. ~~ &C for
Satellite foi thnist band operates at S-band ~~~
Exper imen- ers and at C—ba ne, s-b
tel Pur- xmlte at 2. 2865 idE
poa.s;a/k/~ GEz , rcve s at ban
Sakura 2. 1108 and at wid

6. 175 0Hz.. 4~~

Maritime ESBO; /11/7 865kg Ceo— axis Solar 380 W 100 E Solid-State S/C to shipcl54O to 9.5
OthItal Tea Hawker Thor- (1907 syn- array EOL; +0. 1 E-W L-band 1542.5 MH z. Ship in a
Satellite SIdde1e~ Delta ib); chro- Ni- limite d and N-S ; repeater to S/C: 1641. 5 to o-i
(MAROTS Dyna- 3914 444kg ious;5 Cd eclipse 0. 00 1644. 5 MHz. Shore II r~
or OTS 2) mica (AKM) (979 years. bat t. capab i- to S/C: 14490 to to.

lb~ lity 15500 MH z . S/C to ~4R
shore : 11690 to shii
11700 MHz . sho
Xmit s on 137 . 05 Hr ~MHz on command j 0~only .
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i~ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

ii Repeater and RE Beacon Antenna Power EIRP System Satellite Operational Notes
TT&C Channel- Ampli-  Figure StatuS Capability

Frequencies Band- tier Of Merit
width (G /l’)

K 
~~~~~ 

upllnk 6-200 3. 95 1 despun hors 6-5W Output 4. 6~, Operationa Video, data Origina l
d f—cm 27.5 t 31 MHz GHz reflector use TWTA s power dB/ K and audio contract

CHz , downl lnk channels car- for C- and K- for K- is 34 for K capabilities, let for
from 17.7 to 21.2 for K- rier ~and. K-band band; dBm band; Misaion in- 2 S/C .
GEz. C—band up— band: attern cover 2-SW for K- 

~
5b6 dB cludes em- See Ref.

link f.~om 5.925 to 2-200 maIn island TWTA ’s band . / K ergency corn (55)
K— 8.425 GHz , down- MHz group with for C- 34.5 for C— munication. (68), (70)

link from 2. 7 to channelt 33 dBl ga in at band; dBm band; S/C control
4 .2 Gliz. ‘~‘T&C for C- beam edge • TT&C for C— ~7 dB/ and system
operates at S—band band. C-band pat- use 1W band , K for operation .

— - and at C—bane , S-band tern covers devIce. 31. 5 S-band e~ ,enimeets
xmitu at 2. 2865 1dB Japanese dBm at K-band.
GEz , rcves at band- territory with for 5-
2. 1108 and at width is 25dBt gain at - band.
6. 175 CHr_ 4MHz. beam edge.

Reflector has
• CP, S-band

antenna is
ring array
with near-
Isotropic
coverage. 5-
band antenna
has RHCP for
transmit and

_______________ ______ _____ 
receive. 

____ ______ _______ __________ _______

S/C to shlpt iS4O to ‘i, 5 MHz L-band LInear- 34 to -14 Operation ro be used ii Adapts-
1542. 5 MHz. Ship In shore shaped ~e ized tran 37 d~~ dB/ K collaboration tion o~
to S/C: 1641. 5 to -0—ship flector (2 sister P1~ with two 01’S.
1644. 5 MHz. Shore llrec- meters in for 1.-. Mat-that sate ~ommun-
to S/C: 14490 to ion.3. 0 diameter) band . lites, Audio, Icatlona
15500 MHz . S/C to 4Hz In with edge TWT A high speed capacity
shore: 11690 to ship-to- gain of 17. 6 for X- data, tale- tnfluencei
11700 MHz. shore dB. Two band . printer and by ship
Xniits on 137.05 ll rec- X-band telex terintnah
MHz on command ion horns. This capabilities. See Ref.
only, will provide (33) , (66) ,

earth cover- ~~~~ (70) ,
age extending (75).
from mid—
Atlantic to
Singapore to
Northern
Antarctica to
Scandinavia,

3—7
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Table 3-8. Foreign Government Sponsored Communication

SATELLIT E SPACECRAFT DATA - PAYLOAD CHAI

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication Repeater and
and Date and On and zation Source Capa - and Sub-system TT&C Chi

Manu- and Orbit Design city Inclination Frequencies Hi
facturer Launch Weight Life - vi

Vehicle Time

Communic- Canada 1~ 17’ 675kg Ceo- I axis Solar 1260 W 116° W Single conver- Receives from 14.0 Foua
ations and 1976: 1489 syn- with array; HOL ± 0. 2° sion linear to 14. 29 GHz. 1Hz
Technology NASA : Thor- lb) ; chro- momen 2 NI— (1040 W E-W; 0.6° repeaters. Transmits from ha.~
Satellite SPA R , Delta 347kg floss; urn Cid for cx- High-power 11. 84~ to 12. 123 10 M
(CTS) RCA, 2914 (764 lb 2 year wheel bafter ~ periment TWTA has GHz . Track ing ele-

SED, (AKM) and hy— lea 220 W fo- efficiency upltnk Is 2097. 198 netr
Bristol h-azine house- greater than MHz , downttnk is 1.5 ~
Acre- jets , keeping; 50~ . 2277 . 5 MHz. cans
space 1000 W marn

EOL;
Limited
eclipse
capabili-
ty.

Engineer- J~~an/ 23 Fel i54 Iq Ceo- Spin; Solar 107 W 130° E 6-channel vi- S-band: 2,1 GHz up, 8 . 2 1
lag Teit NA.BDA; 1977; (559 lb syn- mono- array; BOL; * 0. 50 bratlon data 1.7 GHz down, for ~
~~t.uht., Mftau- - NLV 137 k chro- pro- 2 Ni- 92 W E-W and Zmtr ; S, X, m i  VHF: 136 MHz )and
T~~. II DiahI (302 lb noun; pellant Cd bat EOL; * 1.00 K-band props- down, 148 MHz up.
(ETS U) Elec- - 1 hydra- teries pa rtial N-S; 0.5° gatlon expert- Coherent signals

tric/ year zine eclipse ± 0.5° menta. S-band transmitted at
Aero- capab lli- transponder 11 GHz and at 34
nutro- ty provides GHz. -
nic- ranging and
Ford comrnunlca-

tions. VHF
telemetry and
command trans
ponder.

______________ -~~~~ - -
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~sored Communi cations Satellite Characteristics

PAYLOA D CHARACTERISTICS OPERATIONAL DATA

Repeater and RF Beacon Antenna Power EIRP System Satellite Operat loaa l Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- fier Of Men-
width (G / T)

Receives from 14.0 Fou r 85 11.7 Two SHF 2-20 W 59 dB~ +2. 6 In open - Experiments: Antenna
to 14. 29 GHz. ~IHz GHz gimba lied TWTAs Ii dBI K ation video broad- coverage

- Transmits from :hannel~ car— parabol ic commun i- cast to 8 ft. depends
11. 843 to 12. 123 LO MHz n e t -  reflectors cations diameter upon
GHz . Tracking ~eie- with 2.5° trans- earth terml- expert-
uplink is 2097. 198 netry. beamw idth , ponder. nals , audio ment
MHz , downlfnk is 1.5 MHz 36. 2 dB 1-200 W road cast , being
2277.5 MHz. count maximum TWTA digital data per-

mand. gain , 71. 1 f or  cx- transmis sion, formed.
cm. in dig- pet-i — TDMA dia- Control
meter , steer znents. tribution of ET Is in
able wi~.hIn 2 W solid WB informa- Ottawa .
14. 5° cone , state tion. See
using ortho- telemet ry Ref . (19),
gonal polar— traas— - (20), (34),
ization. mltter. (42), (43)
T, T&C uses (68) , (78)~
1 conical
beam antenn;
circular
polarization ,
16° x 16°
beamwi dth.
1 SHF beacon

__________________ _______ _____ antenna , 
________ _____ _______ _________ ____________ ________

S-band: 2. 1 GHz up, 8. 2 M}h 1. 7 1 S”bancP dish , Solid Xmtr In manu - Propaptios lee Ref.
1.7 GHz down , rot- S- GHz I X-band d1.i~ ‘tate pOWer facture expenlnrnts (45)

Ifl VHF: 136 MHz )and car- L K-band dish devices. 2W or (48) , (78)
- down , 148 MHz up. rier ill mecha nl- 8W fot

Coherent signal s ~ally despun VHF .
d tran smitted at m d  fed by

11 GHz and at 34 
- 

rotary J oint.
GHz. ~fl have

1HCP. VHF
4-whip
antenna has
omni-direc-

.5 ~iona1 corn po -
site LHCP/
BHCP In
xmlt and
rove modes.
K-band
antenna cov-
et-age pattern -

Illuminates
_ ________________ ______ _____ 

main Island.

3— 8
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Table 3-9. Foreign Government Sponsored Communlcat

SATELLIT E SPACFCR .\ FT DATA PAYLOAD CHA

Sponsor Launch Launch Orbit Stab il l- Power Power Location Communication Repeater and
and Date and On and zation Source Capa - and Sub-system TT&C Ch

Manu- and Orbit r~~sign city Inclination Frequencies 84
facturer Launch Weight Life- wi

— Vehicle Time

ECS EPT; l98O 865 kg Geo-’ 3—axis Solar 600W 10’E; )ouble conver- MA: TC upis 1412 M(
t[E8u/ ~rlane 1903 sync; array; lol; 520 Up to 3’ slon. Module A MBa, NB up is

~rItish In); 3 yrs Ni-Cd V. EOL; m c i , ~aa two WB St 14152 .5 to 14192. 5 !~U
kerospa e 44 kg batt . halted wo NB ch. MBz, WB up is WI

~eiefunI a 977 ib) dlipse Module B (MB) 14242.5 to 14362.5 120
capa- ~aa two very MHz . TC down is MO
bility NB channels. 11575 MHz, NB doi 5

is 11490 to 11530
MHz, WB down is
11580 to 11700 MHz
MB: Down Is
11742.5 to 11797.5
MHz; up Is 14455 to
14460 MHz.

CONDOR ASETA

In the annini, stag

— ~~~~~ . — ~~~~~ 
—

~~ ——~~~~ ________________ —— I
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~ onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTIC S OPERATIONAL DATA

Ion Repeater and RI’ Beacon Antenna Power EIR P System Satellite Operational Notes
n TT&C Channcl Amp l i-  Figure Status Capability

Frequencies Band- fier Of Met-t i
width (G’T)

~r— MA: TC upia 1412 MOD A: 11,78i Six circular 4—20W TDD —3 .6 In mann— Frequency ave OTS,
Le A MHz , NB up is NB 40 GHz reflectors: TWTAS dB/K acture reuse. bich was
L 14152.5 to 14192.5 MHz, carrie 3 Eurobeam TDMA direc Ieatroyed

MHz, WB up is WB is A(EBA), 2 TV broad- .t launch
E) 14242.5 to 14362.5 120 MM: Eurobeam B caatii~ St ecause

MHz, TC down is MOD B: (EBB), 1 Xmisslon of if booster
• 11575 MHz, NB do~ - 5 MHz spct beam data to allure.

Is 11490 to 11530 (SB). Peak small Earth !ixed
MHz, WB down is gains of tern~4nai , ct-vice
11580 to 11700 MHz EBA , EBB, egioaal
MB: Down is St SB are , ystem.
11742.5 to 11797.5 reap. , n yc
MHz; up is 14455 to 26.5 dB, ‘atellitea
14460 MHz , 29 , 1 dB, St lanned

— 35.5 dB. - etween
EBA uses .980 St
orthogonal .990;
polarization. ne is
EBB uses ackup.
circular lee Ref .
pol. SB (32), (64),
uses orthog— (65), (67),
onal pol. (70).
EBA 1s
elliptical
E-W, EBB
Is elliptical
WNW-ESE ;
both cover
N, Africa,
Scandanavia,
Middle East,
SB is circula
St centered o
Switzerland.
EBA: 7.5° x
4,25°. EBB
5’ x 3 .5°~
SB: 2 .50

Northern
South
America
regional
comm.

__________________ 
sat.

3—9
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Table 3-10. Foreign Government Sponsored Communications

SATELLITE SPAC ’ECRArT DATA PAYLOAI) CHARM

Sponsor Launch Launch Orbit Stabili - Power Power Location Communica t ion  Repeater and RF
and Date and On and 7ation Source Capa - and Sub-system TT&C Chan~

Manu- and Orbit Design city Inclination Frequencies Band
facturer Launch We ight Life - wldtl

Vehicli Time

Ekran Min. 26 Oct Geo- 99°E ; 0 .3’
3tatsiouar— ’ of 1976 ste .

Posts
St

relecon
IJ~~B) -

Ekran B 20 Sep 2000k1 Geo— 3-axis Solar 99°E; 0 ,4’ 5.7-6 . 2 GHz
(Ekran—2 , 1977; (4409 sta. cells uplink ;
or D—Ie lb) 3, 4—3 • 9 GHz
Statalosar) in orbit downlink

Gals 1 M m . of 1980 Gee— 335°E 10 channe ls, 7. 9—8.4 GH z
PostS St sta. 50 MHz apart uplisk ;
Telecos . 229° —7 , 75 OH s
USSR) downilak

Gala 2 45°E 

..:.. - - - - --~~ ~~—- -—i—---- ~—- -- - -
-- - 

-
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ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTIC S OPERAT IONAL DATA

on Repeater and RF Beacon Antenna Power E IR P System Satellite Operational Notes
TT&C Channel Amp li-  Figure Status Capability

Fre quencies Band- fier Of Men-
width (G’T)

telay
olor St
lack St
bite TV
rem
entral
[‘V to
Iberia.

5,7-6.2 GHz ~arries
uplink ; pparatus
3. 4—3 . 9GH z or
downlink mitti~~

~V progn is
i multi-
hannel
adio,
pparatus
if the
ommand
neasurini
maple;
rientatio:
-ystem,
rbit
-orrecticu
-yatem,
i power
-upply
-ystem .
ce Ref .
6&)

7. 9-8 .4 GHz 19 dB gain . 
- 

ioVt.
uplink ; Earth coverage ervices .
229’— 7 . 75 0Hz for circular ‘our
downlthj c 3 dB beam- ate ilite

width , 30 dB lanned- —
gain for .11 fixed
circular -ervicea ,
narrow beam ce Ref .

- (67), (69).

s/a 1 Govt.
services

3—10
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Table 3-11. Foreign Government Sponsored CommunicationS

SATELLITE SPACEC RAFT DATA PAYLOAD CHARAC

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication Repeater and RF
and Date and On and ration Source Capa- and Sub-system TT&C Channe

Manu- and Orbit Design city Inclination Frequencies Band —
facturer Launch Weight Life - width

Vehicle Time 
______

Gals 3 (In, of Geo— 85°E
oats St ate.
elecom

__
t TsslU 

_ _

Gals 4
190’E

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
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~ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

n Repeater and RF Beacon Antenna Power EIP P System Satellite Operational Notes
TT&C Channel Amp li-  Figure Status Capability

Frequencies Band- fier Of Met-i
- width (G ’T) —

— 
s/a 1 Domesti

use.

Govt.
services.

— 
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Table 3-12. Foreign Government Sponsored Communicatia .

SATELLIT E SPACECRAFT DATA PAYLOAD CHARA

Sponsor Launch Launch Orbit Stabili- Power Power - Location Communication Repeater and RF ’
and Date and On and ration Source Capa - and Sub-system TT&C Chafli

Manu- and Orbit Design city Inclination Frequencies Band
facturer Launch Weight Life - widtl

Vehicle Time 
_____ _____________ _________________

H-Sat ESA; 1984 ; 816 kg 3-axis Two trans- 14 GHz uplink;
Phebus, or Aero— Arlane :1799 1 ; ponders 11 0Hz downhi nk
Lo-4) apatiale In

orbit

/

/

--

_ _  -- -
~~~~~~~~~~

L~ - ~~~~~~~—
- - -fl.-- -~~~~- - .--- ----
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sponsored Communications Satellite Characteristics

PAYLOAI) CHARACTERISTICS OPERATIONAL DATA

n Repeater and RF Beacon Antenna Power E IRP System Satellite Operational Notes
TT&C Channel Amp li-  Figure Status Capability

Frequencies Band- fier Of Men
width (G ’T)

14 GHz aiplink ; Common 450W ~ plannIn~ Experl-
11 GHz downlink high-gain TWTA stage mental

antenna for 2 for direc rv broad
narrow TV ch;
broadcast 150W direct St
beams TWTA cominuni r.

for corn — Service
bined ~telecom Payloads
channel will in-

elude
20/30 GI -
comm.
experim .t
St a men .ry
ioui thrus ~r
station-
keeping
experinl4 t.
Satellite
will be a
modular
st ructure
capable i
carrying
different
payloads
for dif-
ferent
missiuss
Develop—
m eat cos
will be
about
$70m.
See Ref .
(64~-(66).

3— 12

~~~~~~~~~~~~~~ —.~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
..~ ~~~ ~~ -i~___ . -.--‘—- - - - -  -—

~~
•

~
-•—— -

~,——~~~ ———, 
-- — -



____ — ~~~~~~
—:‘

~~ ~~~~
-

~~~~~~

--

~~~~~

-- 
~~~~~~~~~~~~~~~~~~

~~~ ~~~~— - _ _ _ _ _ _ _ _ _  - _____ - -..-.—-- , - - - - - - ‘..-,-.---- - 
—

Table 3-13. Foreign Govt rnment Sponsored Communicati

_________ _______________________________________________________ —

SATELLITE SPAC ICfl ~ri ft\T-\ PAY I- ’  \ I )

Spoflsor Launch Laun ch ir ~ it St a h i l i -  Power Powi s- Location C o m mu n ’ - - ‘~~~~~~ Repeater and 
— 

H
and Date and On and 7ation Source Cap a - and Sub- ~v s t . - m  TT&C Ch~

Manu - and OrWt 1)esi~ n c i ty  Incl inat ion Frequencies B
facturer Launch Weig ht Li l i - W

\‘ehicle Time

Insat—IA ISRO 1981; 1054l~ Geo— 3—axi s 1250W 7 1E T -lcc om : 36 MHz , S and C—
(India ) STS or (2324 sync with C-band up & band . 200 KH z
Ford Delta lb); hydro— d own; at UHF .

3910 898 kg gen TV: C-band
(1980 jets uplink ; S-band

Ib~ downlink ,
Meteorological
services will
use UI-I F up-
link & C-band
downlink ,
TT&C: C-band

Insat4B May 94°E Telecommunjcationr 
— 

-

1983 ±0.1° ; 5850—6425 1h z  up,
inc linatioi 3700—4200 Ii.flj Z dow
tolerance TV: 5850—6425 MHz p,
±0 , 10 2500—2 640 MH z dow . -

Met , service:
402 .75 Ml-Iz up &
4038.1 MHz down,
TT&C will use
4031 & 4039 MHz,
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sponsored Communications Satellite Characteristics

PA YU C HA R A C T~ RI~ Tl( S 
_____ - 

OPERAT O ~~~ I. DATA

-ion Repeater and f lF  Beacon 
— 

\n t  ~‘ ‘ - I I I~I~ ~ V - ~t e r n  Satell i t e Uperat ional Not (-~
- n TT&-C Channel Amp li- Fi gure Status Capabilit y

Frequencies Ban d- f i e r  Of Mer it
width (G ‘TI

36 MHz, S and C— T runcated 34 dB - In constru —12 Telecom Provide
& band. 200 KH z parabolic at S- tion XPDRS at telephone

at UHF, antenna at band, C-band & 2 relay &
(I - S-band , Tw 42 dB broadcast weather
)and sy metrically at C TV XPDR S monltoriz

located para band at S—band , capabiliti
gical bolic dishes FM QPSK & mak e T ’
mill at C-band, mode; broadcast
4)- Four crosse FDMA . direct to
~nd dipoles for Telemetry rural

VHF re- date will commun-
-band ceiving, be PCM- ity re—

Array of FSK-PM ceivers.
crossed di— Also
poles for TT c provide a
links, Cove disaster
India; one warning
beam~linear comm.
pol. Receiv capability
ing ant , gain Carries
is 28 .5dB very high
at 6 GHz & resolution
11, 0 dB at radio-
UHF . mete r ,
Xml tting ant , See Ref .
gain is 3l dB (7 1H-(74~ ,
(nominal) for Standby
2 .5/4 ,0 GHz for Insat—

— _____________ 
_____ ____ _________  ______ ____ _____ ______ ________  

IA.

Telecommunications Antennas Standby
5850—6425 MHz up, same as ?? 1A~ , for
3700-4200 MH z dow , Main beam Insat— 1A ,
TV: 5850—6425 1,1Hz p, center will
2500—2640 M H z  low , be at 79°E ,
Met , service: 21°N
402 .75 MHz up &
4038,1 MHz down,
TT&C will use

— 4031 & 4039 MHz .

3—13
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Table 3-14. Foreign Government Sponsored Communications

-
~~~

SATELLITE 5PM i r t - : ~ rT ft~T-\ PAY IX A D C I1AHAc1

Sponcn’ Launch Launch Or l it S t ab i l i -  Power Pow~ i -  Location Communic at ion  Repeater ~~
and Date and On and zatlon Source Capa- and Sub-syste m TT&C Cha

Manu- and Orbi t flesj~n ci t y  Inclination Frequencies Band—
facturer Launch Weight Life- wldth -,~

Vehicle Time
---- ~~~

Loutch P1 Mm , of 1981 25°W 10 channels;
Posts & *0,5° ; 50 MHz betweei 14. 0—14.5 GHz

Telecom . m d . center freqs . 
uplink ,
11.0-11. 7 GHz(USSR) tolerance

±0 5° downllnk

Loutch P2 1981 45°E,
±0.5°,

- macI,
tolerance

±0.5°

Loutch P3 1978- 85°E
1981 ±0 ,5° ;

tolerance

Loutcb P4 1981 170 W
±0.5
m d ,

.olerance
0.5~

Loutch 1 1981 14°w 14 . ft ~ 7— 14 4 4 3  36 MHi
±0, 5 ; GHz uplink ;
m c i , 10 ,457—11 , 693 GH

tolerance downl m nk
±0 , 5

Loutch 2 1981 58’E
±0, 5 ;
m d ,

tolerance
±0.5

Loutch 3 1981 90°E
*0, 5° ;
m d ,

olerance
±0.50

Loutch 4 1981 140 E
*0, 5;
m d ,

tolerance
_ _ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  

±0.5

IL I ~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 
s f r -~~~~~ ’ ~~~~~~~~~ ‘ ‘ ‘  
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~ nt Sponsored Communications Sateflite Characteristics

PAYL OA I) CHABACT }R !STIC S OP ER ATI ONAL DATA

knication Repeater and HF’ Beaco n \‘-~~~ i l ’rnc c- ’  I l l : P  ~‘v’- t e n t  5at et L ite  ( ‘perational Nott ~.
bsystem TT&C Channel An~pli- 1 i L ’ u r e  Status Capability

Frequencies Band- he r ~ f Merit
width (C 1’)

~nnels; 14.0—14.5GHz 

- 

20W 
— 

P1—P4
~~Z tweel
‘r f ~ 

uplink , wake up
11.0- 11.7Gh z i networl
downlfnk

Domestic
use. See
Ref. (87)

- 14 ,007—14443 36 MHz iOW T’4000 1
GIl z uplink ; total
10 ,457-11, 693 GB: peak
downlink power

- 

Shaped beam

Govt .
services

3—14

--—~~~~~~~~~~~~~~ --~~~~~ 
;-- -

~~~ ~~~~~~~~~~~~~~~~~ 
° .-- . .-

~~~

- 

_ _ _ _ _ _ _



_ _ _ _ _ _ _  _ _ _  

-
~~~~~~

LI  _ _ _ _  _ _ _ _  —-- -
~~~~~~~~

-

Table 3—15. Foreign Government Sponsored Communicatiofl

SATELLITE SPACFC It -\ FT l)ATA I’ AYI -’ .\ ( UA RA I

Sponsor Launch Launch Orb it  Stabi li-  Power Pow, r Locat ion Communicat ion Repeater and
and Date and On and 7atlon Source Capa - and Sub-system TT&C Cha

Manu- and Orbit ~~~ ign city Inclination Frequencies h a
factu rer Launch Weight Life - WI

Vehicle Time 
______ _____ ________ _______ ______________ _________________ •_j

Marecs A ESA; Oct 466kg Geo— 3—ax i~ Solar 500W 40°E 6 GHz uplink , 2.5,1
British 1980 ; 1027 11 sync ; with array 4 GHZ downlink & 0.5
erospac 

Ariarn.~ 
7 yrs hydra for shore-satellite MJIz

ynamic or ~~ 
zinc links;
jets 1.6 GHz uplmnk,

1.5 GRz downhink
for ship—satellite -

service

-J

Marecs B Apr 40’W
1982 ;
Ariaiu
or STm

~~ J - - -- ~~ -~::iL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~~ nsored Commu~~cations Satellite Characteristics

PA YLOAI) CHARACTERIST I CS OPERA T I ONAL DATA

on Repeater and HF Beacon An t e n n a  l° o~~t - r  1 IR P System ‘-~a t e I l i t r -- Operationa l Notes
TT&C Channel Amp li - Figure Status Capab il ity

Frequ encies Band- fier Of Men
width (G’T)

6 GHz uplmnk , 2.5 , 3, Single para— ~~~~~~~~ 
—11. 2 36 2—way Service Ii

— 4 GHz downlink & 0 .5 bolic ant , dBW dB,1~ noise mobile
for shore-satellite MHz 1 beam, at L~band circuits ; telephone
links; circular L-bai 1 3 XPDRs, & TTY.
1.6 GHz uplink, polarization TDMA , Basic
1.5 GHz downlink CPSK , FM , configur-
for ship—sate llite & SCPC ation is
service modulation similar

to EC S.
Four
satellites
planned.
Inmarsat
wili be a
subset of
the 4
Marecs
satellites

— and the 4
Intelsat
MCS
satellites

- See Ref.
(65) , (67)
(70) , (72)
(74), (89)
(99) . 
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Table 3-16. Foreign Government Sponsored Communicatioi

SATELLITE SPACECRAFT DATA - PAYWAD CHARA

Sponsor Launch Launch Orbit Stabil i- Power Power Location Communication Repeater and RP
and Date and On and 7ation Source Capa- and Sub-system TT&’C Cham

Manu- and Orbit r~ sigu city Inclination Frequencies Band
facturer Launch We i ght Life - widt

Vehicle Time 
______ _____ ________ _________ ______________ __________________ —

Molnlya 1 USSR 8f~30/ 1000k ~ Ellip- Gyro, Solar 500 W to 39491 x Nonlinear fre- Xmits In 800 MHz
(F—2 4) 1973 ~2205 tical; orbita l array; 700 W 1415 km; quency trans- band; rcves In 1

A—He lbs; 12- correc batter~ BOL 65.50 lat ing repeaten GHz band; video
on hour tion 1 operating and xm lt from 3. 4 to
orbit orbit engIne, 2 spares. Front 4. 1 GHz.

gas end rcvr Is a
jets or Si diode m ixer.
liquid
fuel
jets

Molniya 1 11/14 39577 x

(F—25) 1973; 775 km;
A—lI e 65.40

Molniya 1 11/30, 3964 6 x

(F—26) 1973; 
- 

709 km;
A—lie 63 , 00

— Molniya 1 4/20/ 39827 x

( F—27) 1974 ; 522 km ;
A-He 64 , 1°

Molniya 1 10/24j 39515 x
— (F—28) 1974; 840 km;

A—lIe 63 , 10
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~nt Sponsored Communications Satellite Characteristics

PAYLOA D CHARACTERISTIC S OPERATIONAL DATA

~at ion Repeater and HF Beacon Antenna Power EIRP System Satellite Operat ional Notes
riem TT&C Channel Ampli- Figure Status Capability

Frequencies Band- fier Of Men-

- 
width (G ~T)

~fre- Xmit s In 800 MHz 2-3 ft. steer- 1- 2-stag~ 30 Est. In oper- 1 vIdeo chan- See Ref.
ins- band; rcves In 1 able EC dish- TWTA dBW ~‘15.6 atton siel and multi (9),  (19),
eaters GHz band ; video es (1 reserve per re- to channel audlc (34), (68) ,
ig and xmlt from 3.4 to 16 to 18 dB pester. “18b6 Some tele- (75), (76)
Fron- 4. 1 GHz. gain, 22° 40 W for dE/ K phone clan-

Is a bea mwldth . video or nels can be
ilxer. CIrcular 14W per multiplexed

polarization, duplex for VHF te1e~
multi- graphy,
channel pboto-facsim
telephony lie , audio.
4th TWT~
held In
reserve.
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Table 3— 17 . Foreign Government Sponsored Communicatloi

SATELLITE SPACECRAFT DATA 
- 

PAYLOAD CHAR

Sponsor Launch Launch Orbit Stab ill- Power Power Location Communicat ion Repeater and R E
and Date and On and 7at ion Source Capa- and Sub-system TT&C Char

Mann- and Orbit Design city Inclination Frequencies Bar
facturer Launch Weight Life - wid

Vehicle Time 
__________________

Molnlya 1 USSR 4/29/ s ta s ’s s’a s ‘a s ‘a 39582 x s ’s s ’s
(F—29) 1975; F-18 F—iS F-18 F-is F—18 770 km; F 18  F 1 ’~

A-lIe 63. 0°

Molniya 1 6/5 / 39601 x
(F-30) 1975; 744 km;

A”fle 62.9°

Molniya 1 9/2 / 35794 x
(F-31) 1975 ; 611 km;

A-He 63.0°

Molniya 1 1/22/ 39848 x
(F-32) 1976; 506 km;

A-He 62. 9°

Molnlya 1 3/ 12/ 40683 x
~F—S3) 1976: 518 km;

A-He 62. 5°

Molnlya 1 3/19/ 38984 x
(F-34) 19’T6; 494 kin;

A-lIe 63.0°

Molnlya 1 7/23/ 39059 x
(F—35) 1976; 499 I n ;

A-lie 62.9

Molniya 1 3/24/ 40816 x
(F—36) 1977; 484 km;

A-He 62.8°

Molniya 1 6/24/ 39016 X

(F—37) 1977; 480 km;
A- lIe 62 ,9°

Molniya 1 8/30/ 40800 X

(F—38) 1977; 480 km;
A—lIe 62, 8°

Molniya 1 3/21/ 39756 x
(P—39) 1978 592 kin;

63.2°

Molniya 1 6/2/ 39912 x
(F—40) 1978 432 kin;

63.0° 

- - -  - - - - - - --~~~~~~~~~ - -- - -~~~~~ ~~-~~ --- — - - - - -- -
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~ponsored Communications Satellite Characteristics -~ 
- :

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

on Repeater and HF Beacon Antenna Power EI RP System Satellite Operational Notes
TT&C Channel Amp l i -  Figu r~ Status Capability

Frequencies Band- fier Of Men
wIdth (G ‘1’)

s ‘a s/a s ta s ‘a s/a In opera— s1a
F18  F—iS F—i S F-iS ~~~~ tion F—is

3— 17 
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Table 3-18. Foreign Government Sponsored Communications ’

— SATELLTT F S P A C I C B \ I I 1) \ TA PAYL~)AI ) CI1AflA C ’l

Sponsor Launch Launch Orhjt St a b i l i —  Power Po~’c,- Location Communic at ion  Repeater and RE -

and Date and On and 7ation Source Capa - and Sub-syste m T 1&C Cha nnel
Manu-  and Orb it Design city Inclination Frequencies Band-

facturer Launch Weight Life- width
Vehicle Time

Molnlya 1 7/4/ 39746 x
(F—4 1) 1978 608 km;

62,8’

Molnlya 1 8/22/ 39913 ~(F—42) 1978 462 km;
62 , 80

Molniya i-S 7/23 / Solar 90°E s/a Molniya 2 5.7 to 6.4 GHz up, 10 MHz
1974 array; except NB 3. 4 to 4 2 GHz for NB

batt . channel center down link hanneh
frequency 40 MHz
shifted 7 MHz for WB

channel

____  -
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lIlt Sponsored Communications Satellite Characteristics

PAYL OAI) CHARACTERISTICS OPERATIONA L DATA

ration Repeater and RE Beacon Antenn a  Po~ er I h i P  System S at e l h i t i  Upera t iona l  Notes
tern TT&- C Channel  A m p h i -  Figure Status Capab il i ty

Frequencies Band- fie ,’ Of Men
widt h (G ‘T)

iya 2 5.7 to 6 .4 GHz up, 10 MHz Audio and
B 3. 4 to 4 2 GHz for NB video broad-
~enter down link channels cast caps-
y 40 MHz bilitles
MHz for WB
- channel

3—18
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Table 3-20 . Foreign Government Sponsored Communications Saf

SATELLITE SPACECRAFT DATA PAYLOAD CHARAC

Sponsor Launch Launch Orbit Stabil i- Power Power Location Communicat ion Repeater and HF
and Date and On and zatio n Source Caps- and Sub-system TT &’C Channi

Manu- and Orbit Design city Inclination Frequencies Band-
facturer Launch We ight Life - width -

Vehicle Time

Malniya 3 11/21 500 Lq Ellip— Orbit 39559 x
(F—i) 1974 (330 tical cor— 793 kin;

Ib) orbit; rectioi 63,0°
in 12—hr systea
orbit penio~

&olniya 3 4/14/ 39768 x
(F—2 ) 1975 586 kin;

63.6°

tolniya 3 11/14/ 39755 x
(P—3) 1975 605 kin;

63.0°

&olniy* 3 12/28/ 39846 x
(7.4) .975 507 kin ;

62 ,80

[o~~iya S i/12/ 10660 x
(7—5) .976; 105 kin;

~-I1e

Iclnlyn 3 12/2 8 40630 x
(7—6) 1976; 640 km;

A—lIe 62. 8°

Molniya 3 4/28/ 40807 x
(7—7) 1977 ; 467 km;

A—He 62,8°

Molniya 3 10/28 40764 x
(7—8) 1977; 478 kin;

A—lie 62 . 8°

Molnlya 3 1/24/ 39556 x
(F—9) 1978; 795 km;

A—He 62 , 9°

Molniya 3 10/13 40805 x
(F ’lO) 1978 397 km;

__________ 

63.0°
Nord ic 1982

NOR SAT Council Artane In the Planfli ~ stage 5-8 channels 11/14 G ui
___________ 

of Mini; era 
_____ _____ ______ _____ ________ __________ ______________ __________________

A

~ 

~~~~~~~~~ - .~~~~~~ ________
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onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
it ion Repeater and HF Beacon Antenna Power 

— 

EIJ1P Syste m Satellite Operational Notes
TT&C Channel Amp hi -  FIgure Status Capability

Frequencies Band- f ier  dB/°K Of Men
width (G ”l)

~ideo and ~u’ated
multi-channe ‘ersioc
radio commo of

hfolnfya
1& 2 .
See Ref.

- (34), A5,

A14.

BW°= lxi 6° 250 W 62 Beg nal TV
iels 11/14 GlIz or 450 V TV & inter
— _____________ 

_____ ____ _________ 
TWTA 

_____ _______ 
cou4ry

—~~~~
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Table 3-20. ForeIgn Government Sponsored Communicatli

SATELLITE SPA( I CFt ~~ri I~~ f.A R-\YLi ~~-\ !~~ CH

“ponsn~’ I.aunch Laun ch f lr l ,j t  ~~‘ bi l i -  Pn~~ - Pow( , - Location Communic~tion Repeater afl d 
—

and Date and On and - Hon Sc~u r - - ( ap : - and Sub-syste m TT&C Cha
Manu -  and Orh it  ~~~~~~ c i ty  inc l inat ion Frequencies Ba

facturer Launch Weight u k - wi
Vehicle (1hc~ Time

Oscar 7 AMSAT 11/15/ 29kg Sun None Solar 148u x 114: 2 linear re— 2 10 rcves from 2/li
1974; 65 Ib;) syn— ar ray;  ;m; 101.6° peaters 145. ° . to 145 .95 100
p i g~~ — launch chro— Ni—Cd 114 .9 MHz , x mkts from 70/:
back & on— nous; batter— minut . 29.4 to 2 9 . 5  M h z . 50
aboard orbit 3 ics period 7 2 rc~’es from
Thor— weight years 4~ 2. 125 to 432. 175
Delta MU , : , xmit~ from

145. 975 to 14T . 9 2 5

MHz.

~~~~~~~~~ 
—

~~~ 

— .  

~~ ~~~~_g  
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tent Sponsored Communications Satellite Characteristics

PAY IaL\i ) CHARACT FR1~T1( () PFT It -\Tl ’ \A l .  DATA

~Cation R epe a t er  an’I ~ r Beacon .\ n t e r l n  l e e  e’ I hEl P Sv~tee: Sat elhit ( ?p er a t ion al  ~ ot e —
Stem TT&C Channel .\ r ’ p l i  Figure 4tatus Ca pah ih i ’~

Frequencies Band- f i e r  (~1 Slerl
widt h (G ‘TI

re— 2/10 rcves from 2/ 10: 2.304 2/10 rcve is 2/ 10 14 .03 Part ial Morse code ooW
145. ~5 to 145.95 100 kHz GHz , LHCP canted is 2 ~V dBW fa i lur e telemetry , 11P
MHz , .xmits from 70/2: 435. 1 turnstile , solid telctvpe aax .
2 9,4  to 29 .5 MHz .  50 MH z MHz , 2/10 xmlt is state; telemetry iadio
70 ‘2 reves from 29.5 linearl y 70 ‘2 is matcur .
- 152. 125 to 432. 175 MH z , polarized dl— S \V solid fSee Ref.
M Hz , xmits from 145.98 pole. 70/2 state; Sl).
145. 975 to 145. 925 51Hz rcve and xmit 435. 1
M Hz.  is RHCP MHz

— canted turn— beacon is
stile. 0.3 ~V
435.1 MHz solid
beacon is state ;
LHCP dipole; 2.304
2 .304 GHz GHz
beacon is beaco n is
RHCP ~ipo1e. Sf1 mW
Both control solid
tu rnstiles state
have 4 elem.~
ents and 5 dB
gain . Half —
wave dipole
has 2 dB galn 
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Table 3-21. Foreign Government Sponsored Communicat ions~

SAT ELLIT E sPACr crl  \ FT DA T .A PAY 1’~.-\ I) C ft-\Jt ~~~
Sponso ’- Launch Launch Orbit St ab i l i -  Power Power  Locat ir ~n Co mmunic at ion  Rep eater  ah 

- 

Br 
-

and Date and On and z a t i on  Source Capa - and Sub-syste m TT&C Ch an n
Manu- and Orb it Design c i t y  Inclination Frequencies Band .

facturer Launch Weight Life- widt h
\‘ehlcle Time -

OSCAR—8 ARRL, 2 Ma 27.2iq Sun— Bar Solar (i— ~W 25 , 8° 2 XPDRs , Mode A: l00~~~~
AMSAT 1978; (60 lbs sync mag— array ; longitiidina Mod e A & 145. 850— 145. 950 ht ode A
AMSAT Delta launch 9.10.8 nets Ni-Cd progressio Mode J. MHz uplink & & - 

-2910 & on— km batt . per orbit Triple conver— 29,400—29 . 500 ~lode ‘7
orbit 3 yrs, to west ; sion, Linear MHz downlink.
wt . 101° power amp. Mode J:

Both A&J 145 . 900-146 .000
XPDR 8 use the MHz uplink & -

same receiving 435.100—435 .200
antenna, MHZ downlink . - 

-

- -
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onsored Communications Satellite Characteristics

PAYLOA D CHA RACTF R1 S r 1C5 OPERATI ONA L DA TA

Repeater and RF Beacon Antenna  l o w e r I h E 1 P Sy stem Sat e ll i t  i tper ati ona l  1 Notes
TT&C Channel Amp h i- Figure Status Capabi l i t y

Frequencies Band- fier Of Slerl I
widt h (G T1 I _ _ _ _ _

Mode A: 100 KHz Mode 10-meter 1W linea Mode A Operation 1 Two XPDR ~~Iode J:
145,850— 145.950 4ode A 29 .402 dipole, transisto 95 dB abc Tel - ~PDR
MI-hz uplink & & MHz linearly amp, input fo emetry nvert s
29.400—2 9. 500 dode J (24 polarized . Mode A 8 1W channels ignals .
MHz downlink. dBM). 2—meter Mode J output. ~fode A:
Mode J: Mode J turnstile Mode J: )perates
145.900—146.000 135.09 comprised of —105 ~1on/Tue/
MHz uplink & MHz fou r 483 mm dBM ‘hurs/Fr

_

~~ 435,100—435.200 20 lengths of input 4~de J:
MHz downlink. dBMs 12 .7mm for 1W ~perates

carpenter’s output. lat/Sun ;
rule config— Ved is
ured for or exper
circular p01; mental

- 
SdB gain iri 8e 0t1
direction of ~Iode A o:
bottom of r or re—
satellite. barge
Mode A: (Mode D).
Requires - Monday
lefthand rbita for
circular Pol law power
for northern ~~~ ciily-
Hemisphere lOW ERP
users, right- ~nax.
hand circulai Normal
pol. for max ERP
southern La 100W .
Hemisphere ~RR L in
users, Moth charge of
J requires operatiosi.
righthand See Ref .
circular P01, (7 9)—(86 )
for N. Hemi-
sphere users
&
circular Pol,
for S. Hem-
isphere user :
435 MHz
ant. is
linearly
Pol , dipole.

~~~~~~~~~~~~~~~~~~~~~21
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Table 3-22 . Foreign Government Sponsored Communicatiofla

SATELLITE SPACE CH A FT DATA - PAYLOAD CHARA

Sponsor Launch Launch Orbit Stahil i-  Power Power Location Communicat ion Repeater an ~ HF
and Date and On and zation Source Capa- and Sub-syste m TT&-C Chad

Sl anu- and Orbit Design cit~ Inclination Frequencies Ban
facturer  Launch Weight Life - widi

Vehicle Time
Palapa 1 Indo— 7/8/ 573kg Geo— Spin; Solar 300 \V ~3 - E + Sin gle—conver— Rcves fro m 5.925 36

nesia; 1976; (1268 syn— hydra— array ; BOL: 0.10 E—W sion C—band to 6.425 GHz; xmlt for
HAC Thor- 1b; chro— zine NI—Cd 220 W transponders; from 3 .7 to 4 .2  xmtr

)elta 293kg nous; mono— batte- EOL; 1 WB rcvr GHz; telemetry at
2914 (64 6 ib) 7 propel ries partial drivIng 12 NB 4. 19825, 4.19875,
(AKM) years lant eclipse xmtrs;  redun — 4.19925 GHz; track

capabi— dant rcvr. ing at 5 . 7f ~7 GHz.
lity -

Palapa 2 10 Ma 77° E ±
1977; 0. 1~ E— W
Thor-
Delta
2914
(AKM)

Palapa 3 Mar 118. 00°E 5. 850— &4 2 5 GHz
1983 ±O , 5 ;  uph ink , 3 . 625—

inclination 4.200 GHz
tolerance downlink

-iO , 5~

palapa 4 Mar
1983 108 , 00° E

+0 , 5° ;
inclination
tolerance
+0 .5°

• Mar 113.00°E
Palapa 5 1983 +0 . 5° ;
___________ _______ 

inclination
olerance -

~~0 . 5

~~L.  
- - - - -  -~ 

-
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~-Sponsored Communications Satellite Characteristics

PAYLOAD CHARAC TERI STICS 
- 

OPERATIO NA L DATA

rat ion Repeater and HF Beacon Antenna Power F:IRP Sy stem Sate l l i t e  Operational Notes
TT&C Channel Amp li- Figure Status Capability

Frequencies Band- f l er  Of Men
width (C ‘Ti

p ier— Rcves from 5.925 36 MHz 5.767 5 ft. diam— 12—5 ~V 30 ~~ In 7000 duplex Almost r
ad to 6.425 GHz; xmit for each GHz eter parabo — TWTA ’s dBW dB/ K operation voice or 12 identical
~rs; from 3.7 to 4.2  xmtr earn lic reflector color video to Westa i

• GHz ; telemetry at en with offset channels per I. See
NB 4. 19825 , 4. 19875 , feed horn con satellite . Ref. (59) ,

dun— 4. 19925 GHz; track figuratIon; 50 Mbps datj (67) , (76)
ing at 5.767 GHz. coverage rate per

pattern in— transponder.
cludes Sama-
tra , Jrva ,
West Irian,
Kal imantar
Islands. Up—
link polari-
zation paral-
lel to spin
axis; down
link polar-
Ization per-
pendicular
to spin axis.
28 dB peak 

________ ________

gain. In orbit Spare

- 
5. 850— ~.425 GHz Tn manu—

- uplink , 3.625— fa cture
- 4 .200 GHz

- downlink -

3—22 
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Table 3—23 , Foreign Government Sponsored Communications Si

‘U
SATELLITE SPAC FCT1 \ FT I)AT A PAYLOA I) CHA RACT E1

U
Sponsor Launch Launch Orb it Stah i l i -  Power Power Location Communica t ion  Repeater and Hr
and Date and On and 7atlon Source Capa- and Sub-system TT&C Channel

M anu- and Orbit l e s ign  c i t y  Inclination Frequencies Band-
facturer Launch We i ght Life - widt h

Vehicle Time

Raduga 1 Ministr 22 De 1250l~ Geo— 3—axis 99’E 6.2 0Hz + 12 MHz 40 MHz
(Stat sionar of PostB 1975; (2756 sync with * 0. 1° ; uplink ,

& Tele— A— 2 ib) orbit a’ 0 .3° 714 * 12 MHz
commui Soyu z corr ’ • downlink
Icat ions Proto tion
(USSR) 56—12) systen

Ra duga 2 11 Sep 80°E; 5. 75 — 6 .2 GHz
(Raduga 1 •  1976 0 ,3° uplink ;

or 3 . 42 — 3. 57 GHz
Stat sioner downlink

I-B)

Rad uga 3 ‘14 Jul 20001q 35°E ; 14 GHz uplink,
— 

(StatsiOnaI~ ~ 
1977; 4409 0.4~ 11 GHz down link
)—Ie lb)

in
orbit

Raduga 4 18 Jul o ,o° 5.7-6 .2 GHz uplink
1978 nclination 3,4—3 ,9 GHz downi ~ik

~~ Itt�.~ ~ ~~~~~~~~~~~~~~~ ° ‘  ‘ ~~~~~~~~~~~~~~ 
—---_

~ _•t_ •*•~__•__•~ - - - - - —~_~ - ~~~~~~~~~~~~~~~ ~~~~~ - -~~~~~
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Sponsored Communications Satellite Characteristics

PAYLOA D CHARACTERISTI CS OPERATIONA L DATA

n R epeater and HF Beacon Antenna Power HIP System Satellite Operational Notes
TT&C Channel Amp li- Figure Status Capabil i ty

Frequencies Band- fier Of Merit
width (G ‘fl

6.2 GHz ± 12 MHz 40 M h z  2 to 4 beams 30. 8 —15. 8 In 6 XPDRs ‘en
uplink, circular dBW dB/K operation FDMA ; atellites
714 * 12 M}Iz polarizati on. FDM/FM lanned.
downlink Global & modulation rovides 

-

~ -
— spot olor &

coverage lack &
thIte TV
telephor
telegra~

hannela.
~omestic
Se, See
:ef (65),
67), (74),
(76), (88)

5.7 5 — 6 .2 0Hz S/a H i lt

uplink ; Peak gain
3, 4 2 — 3 .87 GH z in 23 dB
downlink

14 GHz uplink,
— 11 0Hz downlink

5. 7-6.2 GHz uplink
-

- 3.4-3.9GHz downl Lk

1_rn _ - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 3-24 . Foreign Government Sponsored Communicationa i

SATELLI TE SPACECB ~ FT DATA PAY ! A -\ D CHA RA C~
Sponsor Launch Launch Orbit Stabi l i -  Power P owt- i  Location Communica t ion  Repeater and RI ’ ,
and Date and On and 7at ion Source Capa - - and Sub-system TT&-C Chann~

Manu- and Orb it Design city Inclination Frequencies Band—
facturer Launch Weight Life- width

Vehicle Time

RS USSR ; 29 Oct 1688 X None Solar In Van 145. 870—145. 915 30 KH z
Students 1978; 1724 array Allen Belt MHz uplink ,

of Moscow ’s’ Same km progresse 29 .350—29 .395 MHz
Hil Ler as 30.2°W downlink
Sd LoIs” & Cosm every -

“V untary 1045 revolution
So iety 120 .4 m m .
for Assista e period ;
to l  Le Army 82 .5°
AD Force I incl inatior
Na y of the
US R”

SATCOL 1 Colombi 1981 Geo- 75°W+0.1° 12 XPDRS, 5.947-6 ,323 GHz 36 MHz
sta, indinatiox 40 MHz betwee uplir.k,

tolerance center freq. 3. 722—4 . 19~ GHz
+0 .1° downlink

SATCOL 2 75.4°W
+0 .1°,
inclination
tolerance
-40 .1

______________________________________________________________ ~~~
— - -
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nsored Communication s Satellite Characteristics

PAYLO AD CHARACTERISTICS OPERATIONAL DATA

n Repeater and HF Beacon A nte n na Po~ er HOP System Satellite ~per at ional Notes
TT&C Channel An ip l i -  Figure Status Capabi l i t y

Frequencies Band- f i er  Of Men

— 

width (G ’T)

145. 870—145 . 915 30 KHz 29 .401 Inverted “V’ Two Users
MHz uplink , ?vfHz at 2 meters; satellites should

• 29 .350—29 , 395 MHz 1/4 wave— were xmit no
downlink length at orbited-- more tha

10 meters one is lOW ERP
operatiouL , max.
one failed RS will

tu rn off
if power
level is
exceeded -

XPDR S
are
active 24
hr s/day
except
Monday
& Wednes ay
which are
reserved
for
scientific
& educati ial
uses , Se
Ref . (94).
(95).

5.947-6 .323 0Hz 36 MHz linear polar- 6 dBW T = FDM /FM On
~e uplinic , izat ion ; peak pow r 3000K ~PDRS 1-4 ,

-: 3. 722—4 .198 GHz 36.5 dB gain for singli 12; TV On
downlink at 4 GHz , carrier ~ 3,4; SCPC/

38.3 dB gain TV; —7 tc FM on 5—12
a t 6 G Hz  13.5 dBV

for multi
carrier
XPDRs;
—22 , 5 d B  7
for SCPc

‘•

~ 

~~~~~~~~ 
,•1~~~~ ~~~~~~
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Table 3-25. Foreign Gove rnment Sponsored Communicatlo

SATELLITE SPACFCII ‘FT DATA PAYLOA D CIIA RA ~
Sponsor Launch Launch Orb it  S tab i l i -  Powe r Power - Location Communic at ion  Repeater ~, n t  nr

and Date and On and 7ation Source Capa - and Sub-system TT&C Charm
Manu- and Orb it i~~sign city Inclination Freq uencies Band

facturer Launch Weight Life- width
Vehic le Time

SBTS 1 Brazil 1979 Geo- 70°W 10 XPDR 5 5. 927—6. 303 GHz 36MHi
(Braz ilsat) sync. 40 MHz betweei upllnk , 3. 702—4. 17

center fre- GHz downllnk
quencles

SBTS 2 65°W

Slrio ItalIan 8/25/7 397 ky Ceo- Spin ; Solar 118°w 150W ± 1° Propagation SHF: 11. 15 to 12.05 NB:
Nationa Thor— (8751b) syn— hydra— array ; BOL; E—W and experiments: 0Hz down, 16 . 95 to 1. 5MH~
Re— Delta 182 ky chro- zine 2 102°W ± 0.3 ° (1) absolute 17. 85 GHz up. WB:
search 2910 (401 lb nous ; jets Ni—Cd EOL; no N— S; 00 ± attenuation at Command at 136.62 35MHz
Council (AKM) 2 batterS eclIpse 0.2° 12 and 18 GHz, 136. 14 and 148. 26
C IA years lea capa— (2) differential MHz. Telemetry at
S.p.A. blilty attenuation at 11. 476 , 2. 2445,

12 and 18 0Hz , 2. 2415 and 2.2505
(3) phase dis— GHz .
tortlon at 12
GHz. NB
communications
experiment: 12
multiple access
telephone
carriers. WB
communications
experiment:
digital or FM
video.

GMS NASDA 18 Jul Geo- 140°E ±1°; 5 channels, 3 402. 2, 2026—20 34 , 24 KHz
Glapan) 1977 station Inclination UHF and 2 L— 2034. 974 MHz up— at UHF;

ary olerance band link ; 468. 875, 94 NHz
± 1°. 468. 883, 466 .424 , at 1691

1691, 1694.5 MHz MHz ,
downlink. 468 Ku

— at
1694.5
MHz 

~~-- 
-
~~~
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sored Communications Satellite Characteristics

- -  PAYLOA D C 1IARAC TFPI ST 1CS OPERATIONAL DATA

- Repeater and flT Beacon Antenna 1’~~~c’ FlO P ~vcte m Satellite op era t iona l  Notes
TT&C Channel An ip l i -  Figure Status Capabil i ty

Frequencies Band- fi er  Of Men
- 

width (G ’T)

5.927—6. 303 GHz 36MHz One antenna, TDMA In all
uplink , 3.702-4.17 producing XPDRS TV/
GHz downllnk circular spot FM In trans-

beam; 30. 5d1 ponders 1—5 ,
bransmit gain 12; FDM/FM
28 dB receive In 3—12
gain

HF: 11. 15 to 12.05 NB: 0. 35m SHF 1—lOW 31 5 —22. 2  In Experiments See Ref .
1Hz down, 16.95 to 1.5MHz’ araboloid , TWTA dBW at dB/K operat ion vith PCM — (65),
7. 85 GHz up. WB: 22.5 dB gain beam Ku—bane PSK and FM (69),
~ommand at 136.62 35MHz at 12 GHz , center —17.2 ‘ideo. SCPC (74) .
36. 14 and 148. 26 23.5 dB gain dB/k at
1Hz . Telemetry at at 18 0Hz , CP K—band
1.476 , 2 .244 5, VHF whip
.2415 and 2. 2505 antenna . SHF
1Hz. coverage : (1)

Italy, (2) Cen
tral Europe,
(3) Europe
plus North
American
East Coast

102. 2 , 2026-2034 , 24- KHz RHC pol. at 7,4 dBW F2 modulatlo
1034. 974 MHz up— at UHF; UlTF~ vertical peak at 1691 MHz ,
Ink ; 468. 875, 94 KHz p01. at L— power F4 at others.

468.883, 466.424 , at 1691 band ; e11iptlc~1691, 1694. 5 MHz MHz , patte rn , 8dB
~own11nk . 468 KHz gain at UHF;

at elliptical
1694.5 pattern , 18dB
MHz gain at L—ban

3— 25
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Table 3-26 . Foreign Government Sponsored Communicati~

SATELL ITE SPACECRAFT D.-~TA - PAYLOAD CHAR

Sponsor Launch Launch Orbit Stabil i-  Power Power Location Communication Repeater and R
and Date and On and 2at ion Source Capa- and Sub-system TT&C Chal

Manu- and Orbit l)esign city Inclination Frequencies Bal
facturer Launch Weight Life-  wi~

Vehicle Time

tatsionar 3 Miii. of 1250ki Geo- 3 axis Solar 85° E 5. 75 to 6.2 0Hz up, 40 7.~
Posts I 2756 syn— with array 3.42 to 3. 87 0Hz
Teleco~ . lb) chro- orbital down. TV at
(USSR ) in nous correc 6.200 & 3.875 GHz

orbit tion
system

Statsionar 4 1978— 13. 5~W 6. 0 to 6.25 GHz up,
1979 3. 5 to 3. 9 0Hz

down

Statsionar 5 58° E 6.0 to 6. 25 0Hz up,
3.67 to 3. 9 0Hz
down

Statsionar 6 1979— 900 E 6 GHz up,
_________ 1980 ________ 

3.4-4 0Hz down

Statsionar 7 1400 E

Statsionar 8 TBD 25° SF 5.75 to 6.0 GHz up,
3.42 to 3.67 GHz
down

Stats lonar 9 45° E

Statsionar l l70° W

Arabsat i A rab 1982 9°E±1 .00 ; > 14 XPDRs ; 5.925—6 .425 GHz
League m c i , tol . 2 ~ PDRs for uplink ;

±1.0 community TV 3.7-4 .2 GHz
and Brdcast doWtilink
programs

Arabsat 2 26~E*1,O ° ;
m d , tol ,
*10

_ _ _ _ _ _ _ _  
- - - - -— —•—‘——--— .—~~ -—--- —•--•.———- J —— •.—--.---~~ — .— -.—-- — — —
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ssored Communications Satellite Characteristics

- 
PAYLOAD CHARACTERI STICS 

— 

OPERATIONAL DATA

Repeater and RF Beacon Anter ,na Power EIPP System Satellite Operational Notes
TT&C Channel Ampli-  Figure Status Capabilit y

Frequencies Band- fi er  Of Men
width (G’T)

5. 75 to 6.2 GHz up, 40 MHz Peak gain 30.8 —15 .8 In flight Telephone , ee Ref .
3.42 to 3. 87 0Hz 23 dB. Two dBW dB/K prepar- telegraph , 61), (67),
down. TV at to eleven ation photo - (69), (74)
6.200 & 3.875 0Hz beams, telegraph,

circular audio and
polari zation video capa-

____________________ __________ bilities .
Six XPDRs.

6. 0 to 6. 25 GHz UP, In ptopo FDM /FM For
- 3. 5 to 3. 9 GHz sal stage modulation, 

inter—
down TDMA . For national
_________________ 

service,fixed service
-

- 6.0 to 6.25 GHz up,
3.67 to 3.9 0Hz
down

- 6 0Hz up, Two antennas
- 3,4-4 GH z down

5. 75 to 6.0 GHz up,
- 3.42 to3 . 6 7 GHz
- 

down

5.925-6 ,425 0Hz 28 dB gain . T=1000] Telephone
uplink ; Shaped beam low & higi
3. 7-4.2 0Hz to cover speed dati
downlink Arab geo- muitipiext

graphical telex/tele
region , graph,

communit
reception
of radio &
TV

One span
on grd

— 

3—26 
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Table 3-27 . Foreign Government Sponsored Communicatiol

SATELLITE SPACECRA FT DATA - PAYLOAD CHARA

Sponsor Launch Launch Orbit Stabil i- Power Power Location Communication Repeater and RF
and Date and On and zation Source Capa- and Sub-system TT&C Chana

Manu- and Orbit Design city Inclination Frequencies Band
facturer Launch Weight Li fe- widt)

Vehicle Time

Symphonie A Fr/~R~ 12/18/ 401kg Ceo— 3—axl s Solar 300 W 11. 5°W + 2 repeaters IplInk from 5. 94 to 90 Ml!!
— CIFA S 1974; 884 Ib) syn— with N array;  30L; 0.50 E—W ising double .03 0Hz and from for ea~

consor— Thor— 230kg chro- ets 2 Ni— 18OW EIL and N—S; conversion i.l~5 to 6.285 GHz. r~peat1tium Delta (506 lb nous; ~d bat— partial 0, 10 D~wnJink from 3.71 1
2914 5 yea r teries ~cllpse -0 3.80 GHz and
(AKM) ~apablllty from 3. 97 to 4 . 06 -

;Hz. Telemetry
from 136 to 138 M u ?
Command from l4~
o 150 MHz.

Sympho nie 1 8/26/ 11. Sow + .Jplink from 6. 32 to
1975; O. 5°E—W 6.41 0Hz and from
Thor- and N—S; 6.065 to 1 , 155 0Hz.
Delta 0,00 )ownlthk from 4. 095
2914 ~o 4.185 GH7 and
(AKM) mm 3.855 to 3.93

Mlz. TC s/a A”

Symphonie C TBD TBD s/a ‘A”

- -- 1 - 
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—

~~~~ -~~~ -~~~~~~~~ —-- - -~~ -~~~~~~~~~~~~~
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~ onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONA L DATA

Ofl Repeater and RF Beacon Antenoa Power Fl OP System Satellite Operational Notes
TT&C Channel Amp l i -  Fi gure Status Capabilit y

Frequencies Band- fier Of Merit
widt h (G’T)

— 
Tplunk from 5.94 to 90 MHz 2—parabol ic 2—13W 29dBW ~15 dB/ In opera— 1 video wIth 3 See Ref.
.03 GHz and from for each xmit antenna~ TwTA ’s at K tion wdlo and 1 (10)
. 1~.5 to 6. 285 GHz. repeater eac~i with 13 beam )rder—wlre

Downl ink from 3. 71t x 8 BW , one edge ~Ircnit per re
o 3.80 0Hz and ce~tered0on eate r, or
rom 3.97 to 4.06 11 E 1 1  N 192 duplex
Hz. Telemetry with main au dio circu its

from 136 to 138 MHz axis U .K. — er repeater
Command from 148 Madagaskar,

~o 150 MHz. the other
centered on
43°W— 3°N
w ith main
axis Montrml
Buenos Aires
1—horn rcve
antenna ,
17.20 BW,
16 dB peak
gain.

Jplink from 6. 32 to
- 

6.4 l GHz and from
- 6.065 to 6. 155 GHz.

)ownlthk from 4, 095
~o 4 .185 GHz and
rom 3.855 to 3.93
1Hz. TC s/a “A”

s/a “A” Groun d ~Iay be
spare laced

)ver India

3— 2 7 
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Table 3-28. Foreign Government Sponsored Communicati

SAT E LLITE SPACFCR ‘~FT I ) S T A  PA YLO AI> CHAR

Sponsor Launch Launch Orb it St~ bi l i -  Power Pow r Location Commun ica t i on  Repeater and R
and Date and on and 7ation Source Capa - and Sub-system TT&C Chat

M anu- and Orbit Design city Inclination Frequ encies Ban
facturer Launch Weight Life - wi~

Vehicle Time

Volna 1 Muni str 1980 Geo— 25°W 1, 6365-1.644 0Hz
of Posti statiot - 10. 5~; iplink,
& Teie— ary m c i . 1, 535—1,5425 0Hz
commut - tolerance dowalink for
icatlon ±0 .5° maritime service;
(USSR) 1.645—1,660 0Hz

iphnk ,
1.5435—1.5585 GHz
downuink for aero-
nau tical service;
335,4—399 .9 MHz
uplink,
240—328 .6 MHz
dowulink for
land- mobile
service .

Vohna 2 135°W 1.6365 1.644 0Hz
±0. 5° ; uplink, 1.535—
m c I , 1.5425 GHz down-

tolerance link for maritime
±0, 5° service;

1, 645—1 , 660 GHz
uplisk, 1.543-
1. 5585 0Hz down—
link for aero-
nautical service ,

Vohna 3 45’E S/a “1”
*0.5’;

nd , toler~ ce
10, 5’

Volna 4 58°E S/a “2”
10.5°

nd , toler Lee
1, 5°

Voina 5 85°E S/a “1”
*0. 5°

nd , tolert ce

~~~~~~~ 
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~ onsored Communicat ions Satellite Characteristics

1~AYLOAD CHARACTERISTICS OPERATIONA L DATA

Repeater and RE Beacon Ant enna Power FIRP S ‘stem Satellite Operational Notes
TT&C Channel Amp li-  Figure Sta tu s Capability

Frequencies Band- f ier  Of Men
width (G “I’)

1.6365—1.644 GHz 18 dB gain at 8W pea’ Military
ipllnk, - L-band, power syBtem;
1. 535—1 . 5425 0Hz 12 dB gain at 7 sate llit s

- lownlink for UHF. Ant , planned
maritime service; pattern cover for mobi
1,645—1, 660 GHz territory use.
iplink, within 72~ Much

- 
1. 5435—1, 5585 0Hz earth central redundan y.

- - lowulink for aero- angle from See Ref.
j autical service; the sub— A5, A7

- 335,4—399 , 9 MHz satellite
iplink , point .

240—328 , 6 MHz Satellite
- downlink for receiving
- land— mobile antennas

- service, have gain
of l8 dB at

1.6365-1.644 0Hz L-band &
uplink, 1.535- 14 dB at UHF
1.5425 0Hz down-
link for maritime
service;
1.645—1. 660 0Hz
iplink, 1.543-

- 1,5585 0Hz down—
link for aero-
nautical service ,

8/a “1”

8/a “2”

8/a “1”

3—28
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Table 3-29 . Foreign Government Sponsored Communications

SATE LLITE SPACFCP -\FT DA TA PAYLOA D ( ‘IIARACT

Sponsor Launch Launch Orhi t Sta h i l i -  Power Powe , Location Communica t ion  Rep ea ter  and RE 
—

and Date and On and 7at ion Source Capa - and Sub-system TT&C Channel
Manu- and Orbit Design cit y Inclination Frequencies Band-

facturer Launch \V eight Life- widt h
Veh icle Time 

_______

Volna 6 140° E i/a “2”

*0.5° ;
nd , toler~ Ce
*0. 50

Volna 7 170°W i/a “1”
±0, S° J

nd , tolerL ~ce
+0, 5°

_ _  -
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~~ onsored Communications Satellite Characteristics

PAYLOA D CHARACTERI STICS OPERATIO N A L DATA

m Repeater and RE Beacon Antenna Po~ er F lOP System Satellite ( )per ation~ 1 Notes
TT&C Channel ‘ Amp l i -  Figure Status Capabilit y

Frequencies Band- f ie r  Of Merli
widt h (G ‘fl

i/a “2”

I ;/a

~~~~~~~~~~~~~



—

Table 3-30 . Foreign Government Sponsored Communicat~

SATELLITE SPAC E Cli ‘FT DATA PAYLOAD CHAR

Sponsor Launch Launch Orb it Stah il i-  Powe r Pow 4-r Locat ion Communica t ion  Repeater  and R
and Date and On and 7atlon Source Capa- and Sub-system TT&C Cha

M anu- and Orbit Design city Inc l ina t ion  Frequ encies Ba
facturer Launch Weight Life - wi4

Veh icle T i me

Zohreh 1 Iran; Nov . 1814kg Geo— Silion 34°E±0 .i° 14 .4930-14 .450 40 1
Amer . 1981; 4000 ii station solar inclination uplink ; (for
Bell STS in ary cells; tolerance 11.1930-11, 700GHz 12
Inter— orbit Ni—Cd ~0, 10 downlink , xPl
natlona batter Two channels each

les. 7 MHz wide;
12 XPDR
14,00—14 ,48 0Hz
uplink;

__________ _____ _________ 
11,15—14 ,4” 0Hz
downlink

Zohreh 2 Dec. 260Ez0 , 1~;
1981; inclination
STS tolerance

-40, 10

Zohreh 3 1982 ; 45°E±0 .10 ;
STS inclination

tolerance
±0 , 10

Zohreh 4 1982 ; 41°E*0.1° ; 14.0— 14 , 5 G H z
STS inclination uplink ,

tolerance 10 .95—11 .2 0Hz ,
*0,10 11.45—16 . 7 0Hz

downlink

A
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Bponsored Communications Satellite Characteristics

PAYLOA D CHARACTERISTIC S 
— 

OPERATIONA L DATA

n Repeater and R E Beacon Ante no a Power U I R P  Sy stem Satell i te 
— 

‘perat ional Notes
TT&C Channel A m pl i -  Figure Status Capabilit y

Frequencies Band- f ier  Of Men
width (0 ‘D

14.4930—14 .450 40 MHz 37 dB gain —3 dBW ‘)~Q dB~ 3 TV XPDR~ ICPDR 1
uplink; (fo r the for TV & peak for ea. 12 telephon ~ receives
11,1930—1 1.700GHz 12 telcom, power TV data, & on
downllnk . XPDR5) 15.0 dB gain on 7 MM XPDF facsimile highest
Two channels each for telemetr eh; +13 13 dBW XPDRS. freq . &
7 MHz wide; link earth dBW on for ea. Demand xmi t on
12 XPDR coverage 12 XPD :elepho e, assigned on lowest
14.00—14 .48 0Hz antenna iata,& multiple freq .
uplink; facsini e access XPDR .
11. 15—14 .48 0Hz KPD B (DAMA ) 2 is on
downlink next

highest
& next
lowest,
etc.
May be
delayed
or cancel d
due to
unrest In
Iran.
First 3

- - ________________ 
plus spar
to be
launched

14.0-14 . 5 GR a in 1982 ,

~aplink, Total of

10, 95—11 , 2 GHz~ 
10 planne

11.45—16 .7 GHz See Ref .

downlink (90).
U
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~ F SECTION 4 — Commerical Satellites
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-

- 1. Table Page

— Jj 4-1 Commercial Satellites(Adv Westar-TDRSS)  4-1
- 

- 
4—2 Comxnercial Satellites (Comstar ) 4—2

1 ~ 1 
4-3 Commercial Satellites (Intelsat IV) • 0  • •  4~3
4—4 Commercial Satellites (Intelsat IV)  4—4
4—5 Comxnercial Satellites (Intelsat lVA) 4—5

~ 
4-6 Commercial Satellites (Intelsat V), (Intelsat VI)  4—6

1 4—7 Commercial Satellltes (Intelsat MCS)  4—7
- 

4—8 Comxnercial Satellites (LEASAT) 4—8
t r 4-9 Coxnxnercial Satellites (Marisat A)  4—9
1 J. 4—10 Commercial Satellites (Marisat cont’d)  4—10
‘t, 4—11 ConunercialSatellites (Satcom)    4—11

- 4—12 Commercial Satellites (Satcom cont’d) . .  4—12
L 4—13 Commercial Satellites (SBS) 4—13

- 

- 4—14 ConimercialSatellites (Westar) . . . . . .. . . . .. .  4—14

t
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Table 4-1. Commercially Sponsored Communicatio

SATELLITE SPACF CR ‘FT DATA PAYLOA D ( ‘HA

Sponsor Launch Launch Orb it Sta b i l i -  Power Powe ’ - Location Cbmmunic a t l on  Repeater .n~
and niate and On and 7at lon Source Capa- and Sub-system TT&C Char

Manu- and Orb it Design city Inclination . Frequencies Bar
facturer Launch ~Veight Life - wid

Vehicle Time

Advanced NASA ; 1980; 1088 Geo- 3-axis Solar 1800 W TDR S - Repeater tpe 3 frr quency band Toti
Westar & WU/ STS kg sync ; stab . panals EOL WEST: Adv .Westar: service:S, C,K BW:
TDRSS TRW (4400 lOyrs + 173 W: 12 C-band XPD 5 UP:~

ib) batts. TDRS 4 K-band XPDR C-band:6 MHz UP , Mi
AKM Center 4 MHz DWN ; DWN:

(ADV K-band : 14 UP Mhz
Westar) : 12 Down

ioo°w 
C-bl

‘VT~DC - 
S-band TT&C XPD

BW:Center NASA: 36 M(Spare) : Grd/SC
TDRS - UP:14- 15 GHz K -b

EAST: DWN ::13-14 GHz X~ 1M
41°W BW:User/SC: 225 ~2 , 2—2 , 3 returen

(221/240) ratio
FWD ;
13 GHz Forward

(1600/ 1469i ratio
retu rn

~ ~~~~
-
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bsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTIC S OPERATIO NAL DATA

n Repeater and RF  Beacon .-\nten~a Power F I R P  ~‘vstem Satellite Operational Notes
TT&C Channel Amp l i -  Figure Status Capabilit y

Frequ encies Band- fier  Of Men
widt h dBW (G ‘T)

_____ 

dW°K 
________

3 fir quency band Total S-band For Adv . TWTAs Space! C-band: In develop K & S band 2 rats
service:S ,C,K BW: Westar fns: for S&K ~rd -12 comm. with will serv

J) S UP:625 4 FT C-band comm. ‘ink : NASA users, as NASA

~ C—band:6 MHz UP , MHz dsih (“D”) with 50 
K-band down TDR S

4 MI-I z DWN ; DWN:65 shaped; users Multip link to grd One will
- K-band : 14 LP Mhz --- K—band refl : 30 W for access station serve as12 Down , C-band (CONUS only) ~~~ce/gr~ servic- 

~ band Advanced
S-band TT&C XPDR Large dishes 34; Westar

- to comm—
— NASA: 

BW: for K-band S-band erical users One will
— 36 MHz spot coy ,

Grd/SC single be spare
UP:14-15 GHz K~

_b am r access on grd
DWN::13-14 GHz XPDR NASA 46 .4

BW’ 
2—16 FT all sats

User/SC: 
225 MH 

S-band K-ban Identical
2.2—2.3 returen dishes; single

- 
(221/240) ratio 1— K band access
FWD; air/grd link 49 .4
13 GHz Forward dish; -

(1600/ 1469) ratio S—band
return phased array

- conical
- spiral S—bam

ant, for TT&

4— 1 

—-•-- -  ~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --‘~~------~ ------— - -- 



___ _ _ _  ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~
- --- --

~~~~~~~~~~

Table 4—2 . Commercially Sponsored Communicatio

SATELLITE SPACECRAFT DATA - PAYLOAD (‘HA

Sponsor Launch Launch Orbit Stabill- Power Power Location Communication Repeater and R
and Date and On and zatlon Source Capa- and Sub-system TT&C Chi

Manu- ~nd Orbit Desi gn city Inclination Frequencies Ba)
facturer Launch Wei ght Life- W

Vehicle Time

~omsta r A Comsat 5/13! l49flkg leosyr pin; Solar 760 W 128° W Single conver— Vertical transmit 24
(D—1) General 1976; (3285 hro- tydra- array. BOL, ± 0. 10 sion. 2 WB center frequencies MI

HAC Atlas lb) ; Lous ; 7 :ine Batter 610 E E—W ~~d working re— from 3720 to 4160 tn
Cen- 790kg rears. ets. ies. EOL. N-S ; ceivers with MHz In 40 MHz poi
taur (1741 LimIted 0.0’ one—for—one steps. Vertical
(AKM ) Ib) eclipse protection, receive center fre- -

capabil — each driv ing quencles from 5945
Ity 12 xmit to 6385 MHz In 40

channels. MHz steps. Horiz —
onta l transmit
center frequenc ies
from 3740 to 4180
MHz In 40 MHz
steps. Horizon-
tel receive center
frequencies from
5965 to 6405 MHz
steps. Telemetry —

at 3700.5 and 4198
MHz. Command
from 5925 to 5928
MHz.

Comstar B 7/22/ 95~ w
(D—2) 1976; ±0 . 1

Atlas E-W and
Cent— N—S

aur
(AKM)

Comstar C ~7~29/ 87~ W
(D 3) 1978 +0. 1

Atlas E-W and
Cent- N—S
aur
(AK M )

Comstar D TBD TBD

~ 

~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~
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ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTIC S 
______ — - _____ 

OPERATIONA L DATA

etion Repeater and R E Beacon Antetina Power E IRP Syste m Satellite Operational Notes
em TT&C Channel Amp l i-  Figure status Capability

Frequencies Band- f fer  Of Men
widt h (G ’T)

ier — Vertical transmit 24—36 19 2 gridded 24-5W 33 8.~ In Approxlm — 19 GHz
B center frequencies MHz GHz , reflectors, TWTAs. dBW to dB/ K Operation ately 14400 and 28. 6
— from 3720 to 4160 trans— 28.6 one vertically 2— 1. SW CONUI’ duplex audio GHz ex—
:b MHz in 40 MHz ponders GHz polarized , TWT Hawaii circuits pen-
e steps. Vertical one horizon— drivers. Puerto mental

receive center fre— tally polar— Rico trans—

~g quencies from 5945 ized. Verti— or m itters
to 6385 MHz in 40 cally polar— Alaska carried
MHz steps. Horlz— ized reflec— only. on-board.
onta l transmit tor fed by 5— 31 dB See Ref.
center frequencies horn array, dBW ti (19), (56),
from 3740 to 4180 horizontally CONU: (57), (58)
MHz in 40 MHz polarized and
steps. Horizon— refelector Alaska
tel receive center fed by 6— - corn—
frequencies from horn array. bined.
5965 to 6405 MHz Telemetry
steps. Telemetry and command
at 3700.5 and 4198 bicone anten—
MHz. Command nas. 6 miii—
from 5925 to 5928 meter wave
MHz. experimental

horns. CONUS
— broad beam

coverage,
Alaska ,
Hawa ii and
Puerto Rico
spot beam
coverage .

Capacity of
18000
telephone
circuits

Spar e
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Table 4-3. Commercially Sponsored Communicatli

SATELLITE SPACECRAFT DATA - PAYLOAD CHA

Sponsor Launch Launch Orbit Stabill - Power Power Location Communication Repeater and
and Date and On and zation Source Capa~- and Sub-system TT&C Ch~

Manu- and Orbit Design city Inclination Frequencies
facturer Launch Weight Life -

Vehicle Time

Intelsat IV Intelsat; 5/22/ 1415k) Ceo— Spin; Solar 569 W 63°E 12 linear or Upllnk center fre— 36
(F—i) HAC 1975; 3120 syn— hydra— array; BOL; ± 0.12° limItin g (corn- quencies fro m 5.95 per

— Atlas 113); chro- zine 2 460 W E-W and mand selectabli to 6.4 GHz In 40 pe~
Cen— 730kg nous ; jets Ni-Cd EOL; ± 0.25° single conver- MHz steps.
taur 1610 7 batterS partial N— S; 0.00 slon repeaters. Downl lnk center
(AKM) years les eclipse Redundant rcvr. frequencies from

- - capablli— 3.725 to 4. 175 GHz
ty In 40 MHz steps.

Command from
6. 168 to 6. 182
GHz . Telemetry
at 3. 9475 and at
3.9525 GHz.

Inte lsat IV 1/25 / - 4°w~ 
—

(F— 2) 1971; 0. 12° E—
Atlas . W and ±
Cen— 0. 25° N-S;
taur 0.10 

-

(AKM) -

— 
~~~~

- -~~~~~ _~~~~~~~~ i~~~ ~~~~~
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)nsored Communications Satellite Characteristics

PAYLOA D CHARACTERI STICS OPERATIONA L DATA

Repeater and RE Beacon Antenna Power FIRP System Satellite Operational Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- fier Of Men
width (G ‘T)

Uplink center fre— 36 MHz 3.95 2-EC rcve 12—6 W 22.5 — 18.6 In oper— Average of ee Ref.
quencies from 5.95 per re- GHz at and 2— EC TW fA s. dI3W/ dB/ K ation 3750 circuIts 5) ,(10),

ji to 6.4 GHz In 40 peater 30 dBr xmlt conical Rcvr has 34. 2 plus 2 vIdeo (191, (29) ,
MHz steps . horns with 24 .5 W dBW channels (30)
Downlink center flat plate re— TWTA per re

r. frequencies from flectors , 2- drivers peater
3. 725 to4. 175 GHz 5o inch non- m E d
in 40 MHz steps. steerable SB
Command from parabolic SB mode.

• 6. 168 to 6.182 reflectors
- GHz. Telemetry for both rcve

at 3. 9475 and at and xmit .
3.9525 GHz. Xmit beam

width 170/
4.5° for EC/
SB mode.
Xmit gain
20.5 dB!
31.7dB for
EC/SB mode.
Xmit RHCP .
rcve LHCP.
1 omni-
directional
command
rcve antenna ,
1 omnI-
directional
telemetry
xmlt antenna.

In
reserve

• 4— 3
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Table 4-4 . Commercial ly Sponsored Communications Si

SATELLITE SPACF CR • rT fl.~’~T-\ PAYLflA I CHARAC ~
Sponsor Launch Launc h Orhit St ab il i -  P~we ’~ Pow~, Location Communication Repeater and

and flate and On and ?at ion Source C p :~ and Sub-sv~tem TT&C Chani*
Manu- and Orbit D F i ~~ city Inclination Frequencies aand-

facturer Launch Weig ht Life - width
Vehicle Time 

________ ______________ __________________ ______

Intelsat W Intelsat 12/19 s/a s/a s/a s/a s/a 19.5° a/a s/a s/a~
(P—3) IIAC 1971; F-i F—i F—i F-i F-i (34 . 5°? 1 F—i F— i F-I

Atlas *0.i2°
Centat E-W &
(AKM) + 0.25°

N-S;
0.1~

lntelsat lV 1/22/ i79.°E
(F-4 ) 1972; *0.12°

Atlas E-W &
Centat *0.25°
(AKM) N— S: 0.1°

Intelsat lv 6/13/ 60°E
(F—5) 1972; *0.12°

Atla& E-W &
Centat ±0.250
(AKM) N—S : 0.0°

Intelsat IV 8/23/ 1°W
(F—7) 1973; *0.12°

Atlas E-W &
Centat ±0 .25°
(AKM) N—S; 0. 1°

Intelsat IV i2/i5~ i74°E
( F—8) 1974; ±0 .120

Atlas E -w &
Centai ±0.25°
(AKM) N— S: 0.6°

~~~~~~~~~~ ~~~~~~~~~~~~_~~~~~ ___ _~~_ _



~~- i T ~~ ~~~~~~~ Ti~~~ ~~ — 

—

~~~~~~ 

-

• 
,r,,qort~~~~~~~~ ’_ O!t 

— -
~

Lsored Communications Satellite Characteristics

PAYLO AE) CHARACTERISTIC S OPERATIO NAL DATA

Repeater and RF Beacon .~ntc~~~ Po w er  F IRP System Satellite Operational Notes
TT&C Channel Amp li- Figure Status Capability

Frequencies Band- fier Of ~leri
width (G ‘fl

s/a s/a s/a s/a s/a s/a s/a In s/a
F-i F-i F-i F-i F-i F-i F-i operation F-i

In
reserve

In operati(
leased
XPDR
service

a operatlo

4—4
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Table 4—5 . Commercially Sponsored Communications Sa

SATELLITE SPACECRAFT DATA PAYLOAD CHARAC1

Sponsor Launch Launch Orbit Stabi li- Powe r Power Location Communication Repeater and
and Date and On and ration Source Capa- and Sub-system TT&C Channel

Manu- and Orbit D~~lgn city Inclination Frequencies Band-
facturer Launch Weight Life- width

Vehicle Time

Intelsat W~ ntelsat; 9/25/ 14701q Geo— Dua l Solar 708 W 24.5° W 20 repeaters; Uplink from 5. 932 6 MHz
(F-i) HAC 1975; 39~ . syn- spin; array; BOL; ± 0. j O 4 in EC mode, 0 6.419 GHz. er re-

Atlas 826k chro— ydra- 2 600 W E-W and 16 in AC and Down ttnk f rom 3. 70 eater ii
Cen- ,1820

g nous; zine Ni-Cd EOL; N-S; 0. 2° SB mode 0 4. 193 GHZ . ingle
taur ‘ 

lb jets batter partial Command from arrier
(AKM) years ies eclipse 6. 168 to 6. 182 GHz. node;

capabili- Tcleme’ry at 2.4
ty 3. 9475 and at ~IHz per

3. 9525 GHz. repeater
In multi
ic car—
‘ier

mode

Intelsat WA 1/29/ 29 .5° W
(F—2) 1976; ± 0.10

Atlas E-W and
Cen— N-S; 0. 1°
taur
(AKM)

Intelsat lVA 7 Jan 6C .0°E ;
(F—3) 1978 0.0°

Atlas
Cen-
taur

___________ 

(AKM) 
__________

Intelsat IVA 26 May 34.5°
( F—4 ) 1977;

~tlas
( entaur

(AKM)

Intelsat 1W 31 Ma~ 63°E;
(F— 6) 1978 0 .0°

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~ponsored Communi cations Satellite Characteristics

PAYLOA D CHARACTERISTICS OPERATIONA L DATA

‘ion Repeater and RF Beacon Anter.na Power EIPP System Satellite Operational Notes
rn TT&C Channel Ampi!- Figure Status Capability

Frequencies Band- fler Of Men
width (G’T)

‘S; Uplink from 5. 932 6 MHz 2—53 inCh 4—6 W 22.0 18 dB/ In oper— Average of 6—W A
de, .0 6.418 GHz. er re- xm it and TWTA ’ s dBW/ K l.a atton 6250 cIrcuits flight
id DOWnJInJ( from 3. 70 eater Ii 1-35 inch in EC 26.0 EC plus 2 video models.

to 4.193 GHz. ingle rcve re- mode, dBW/ mode; channels See Ref.
Command from arrier flectors. 1— 16—5W 29.0 ~i1 dB/ (19) (29),
6. 168 to 6. 182 GHz. node ; EC xmlt horn TWTA ’s dBW K in (30), (67)
Telemetry at 32.4 i-EC rcve in AC and per AC and (68) , (76)
3. 9475 and at ~vlHz per horn. Corn- SB mode, repeat SB

3. 9525 (3Hz. repeater bined capa- er at mode

in multi bility is 1—EC beam
1e car— rcve, 1-EC edge ii

rier xmlt , 2-AC EC/
mode rcve , 2—AC AC/SB

xmit , 6-SB mode ,
xmit antennas resp—
2 beacon ectiv—
horns. 2 ely
omni—direc—
tional tele—
metry xmit
antennas.
Xmit RHCP ,
rcve LHCP.

In reserve

In ceserve

• n operatioJ

Planned
for
service

4—5
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Table 4—6 . Commercially Sponsored Communicationi

SATELLITE SPACEC R.\r T  DATA PAYL OAI) CIJ AR A

Sponsor Launch Launch Orhit Stabili- Power Powe ’i- Location Communication Ret.eater and RF
and Date and On and 7at ion Source Capa- and Sub-system TT&’C Chaii

Manu- and Orbit Design city Inclination Frequencies Ban
facturer Launch Weight Life- widt

_______ 

Vehicle Time 
______ ________ ______ _______________

Intelsat V Intelsal 1979; 1897kg Geo— 3—axis Solar 1320W Planned 27 repeaters . 6 and 14 GHz 2.41
Ford Atlas 4182 sync with array; BOL; locations : S/C will use uplink; GHz

Centau Ib); 7yrs iydra— Ni— 1200W 24 .5°W, beam separa— 4 & 11 (3Hz eff,
STS, 17i41q zine Cd EOL 19. 5°W, tion & dual downlliik
or 3779 ct batt . 29.5°W, polari zation

• £riane Ib) 34. 5 W ,
63E ,
60E .
long, and
m d .
tolerance
is *0,1°

‘A

Intelsat VI Intelsat 1986 Geo- Atlantic Depends on WARC
station decisi3ns in 1979.
ary;
7 yrs

- - 
~
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DilSored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

• Repeater and BF Beacon A ntenr .a Power [ HIP System Sate llite ( ‘peratio.ial Notes
TT&’C Channel Amp li- Figure Status Capability

• Frequencies Band- her Of Men ’
• width (G’Tl

6 and 14 GHz 2.41 11 GHz TC&R 
— _______ — 

In manu- 12000 See Ref.
uplink; GHz omni, facture circuIts (36), (66)
4 & 11 GHz eLf. Beacon: pIus 1 (67), (72)

~ dowulink horn color video (79), (96)
6 GHz hemi/ ch, Fr’M/
zone 7— FM, FM
element QPSK mod.
phased arm TDMA ,
6 GHz hem!4 FDMA,
zone para- reuse.
bolic receiv
ant. 4 GHz
global coves
age bands. SIT

4 GHz hem!, 5,33

zone para— SPOT

h ii ~. 
lION, 2.13.,,,, zC ~ran& EASY SPOT

mit ant. Tw •OHtNEMI 4.27
ii GHz pam SCM, ZONE ‘S.~~
bolic ant. OGHi OLOSAi. ‘10.16

for East and
West spot
beams. 

— _______ ______

LET f IR?
TWIA ANTENNA
POWER PREO CTEO

GAIN VALUE
COVERAGE O~ANNEL tW) (d~~I (45(1 (laW)

EARTH (10’ 73 24.5 12.3 16.5 261
COVERAGE
A REAI • 2-4.5 9.54 16.5 23.0

10, 11. 12 ES 9.29 16.5 24.11

2071E ALL 4,5 6.53 25.0 30,16
HEMI (WE ST) 1 2,3-4,54 5.5 9.29 22.0 2952

7-I 0.5 9.21 22.0 2943
I 15 5.53 22.0 26 44

EAST SPOT 1-4, 54 10.0 10.0 33.4 ~~~~
WEST SPOT 1-2,54 10.0 10.0 37.2 45 44
11 0(4, — 0 16 4.0 14.4 6.4

DePends on WAR C Concept 75,000- See Ref .• decisions in 1979, only 85,000 (97).
channels

_ _ _ _  _ _ _  _ _ _ _  ____- 
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Table 4—7 . Commercially Sponsored Communications Sate llite~(

SATELLITE SPA CITCI1 ‘ F T  DATA PAY IA AD CHA R A C TE R1

Sponso” Launch Launch Orhit Stahili- Powe ’ Po~vt’ r Location Communication Repeater and PF i.i~
and Date and On and 7ation Source Capa - and Sub-syste m TT& C Channel

Manu- and Orbit Design city inclination Frequencies Hand-
facturer Launch Weight Life- width

Vehicle Time

Intelsat ntelsat June 18.5W ShIp:
MC~ 1982 *0.5°; 1636,5-1644 ,0 Mth
Atlantic A m c ! , uplinj(

toleranc e 1535,0—1542,5 MH~
*0.5° downlink

Shore: 6417.5—
6425,0 MBa uplink,
4192.5—4200 .0 MTh
downlink

Intelsat 29.5°W
MCS ±0.5°;

• Atlantic B m d .
• olerance

*0,5°

Intelsat June 63.0°E,
M~ S 1981 longitud—
Indian A inal tol-

erance
0.0°E,
1. 0°W,
Incl. tol-
erance
*0,5°

Intelsat 60p°E,
MCS ±0.5° ;
Indian B m c i.

tolerance
±0.5°

~~~~~~~~~ ~~~~~~~~~~~~~~~-— 

~~~~~~~~~~~~
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ed Communications Satellite Characteristics

PA YLOAt) CH A R A C T F R I S T I C S  OPERAT 1O~ AL DATA

Repeater and R F  Beacon 1 Antenn~. Po v~er LJRP “V c te rn  Sate llite Operational Notes
TT&C Channel Amp li- Figure Status Capahflitv

Frequencies Band- fier Of MerI~
width (G “F)

Ship: Circular In planning faritime
1636, 5—1644 .0 MH: pattemn,earth stage. ervice.
upl.ink coverage; imarsat
1535.0—1542 ,5 MTh 21 dB gaIn at (11 be
downliuk 1/6 GHz, ,rmed
Shore: 6417.5- 19 dB gain at fasubse
6425,0 MHz uplthk, L-band. f the 4
4192.5—4200 ,0 MH: ICS
downlink ate flutes

the 4
Ifarecs
ateflltes .
ee i~ef
p9).

4—7
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Table 4-8. Commercially Sponsored Communicat ions Satell

SATELLIT E SPACF CR AFT D.ATA 
• 

PAYLOAI) CHA RA CT FRI5

Sponsor Launch Launch Orbit Stabili- Power Powe r Location Communication Repeater and — PF
and Date and On and zation Source Capa - and Sub-system TT&C Channel

l¼tanu- and Orbit Design cit~ Inclination Frequencies Band-
facturer Launch Weight Life- width

Vehicle Time 
_____ ______ ________ _________ ______________ _________________ _______ —

LEASAT DoD; 1982;, 1197 lq Geo- Spin Drum 1200W Lacation UHF: UHF: 500 KB At
Hughes STS ~640 lb sync; stab. motmte of • Delay single Uplink:292-~11 MHZ NB SH1

5 yrs solar FLTSATS up conversi on. Dwnlink: 250—270 25 KHz opel
array 1—500 KBz ch MHz Relay thru
)lus 6—25 KHz chs FLTBCT: 7995 Mhz  FSC~
)atteri 1 5— 5 KHz cha SHFBCN: 7260 MHz

TT&C:
CMD: 7980 MHz
TLM: 7245—72r,5

MHz
via bicone

ant. & SHF horn

a

/
4
’-.
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~onsored Communications Satellite Characteristics

PA YLOAD C ’HARA C T FRIS T ICS UP F.R A T K ) N A L  DATA

Repeater and RF Beac’ n Antenna Po~’er I HiP ~vstern Satellite Operational Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- t i e r  Of ~lerI

width (G ‘1’)

Two UHF

UHF: 500 KB At helices like UHF: UH}: In develop 1 FLTBRDC T
Uplink:292-’311 MHz NB SHF Gapfiller. wB:29 . —14 ment channe l 4 sat.
Dwnhink: 250-270 25 KHz operat Gn

hl4• 1 Relay: 1 wideband system.

- 
MHz Relay thru G =13.9 F: 27.5 S I ’ : channel After

FLTBCT: 7995 MHz FSC- 7 ‘~ ransisto NB:18 6 Relay cbs launch,
SHFBCN: 7260 MHz ~ KHz Two SHF EC HF BCN: FLT : 5 NB cbs. Navy will

NB horns -Band IUHF) lease
TT&C: G=l7dB •.9~ ransisto 27 .5 system
CMD: 7980 MHz TT&C: Two mult to BCN: for at
TLM: 7245—7295 biconical SHF 15 least 5

MHz h years
via bicone for CMDS, ~o= Ref.

ant. & SHF horn other for (101)
TI.M . CMD
ant : L&ICP
G•- 1.6 d Bi
TLM ant :
BHC~~9 dBi

S

— •  - ••  
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Table 4—9 . Commercially Sponsored Communications Sat~

SATELLITE SPACECRAFT DATA 
• 

PAYLOAD CHABACTE]

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication Repeater and RF I
and Date and On and zat lon Source Capa- and Sub-system TT&C Channel

• Manu- and Orbit Design city Inclination Frequencies Band-
facturer Launch We ight Life - width

Vehicle Time

Marisat A Comsat 2/19/ 655kg Geo— Spin; Solar 330 W 15° W; 1-WB and 2—NB C—band uplink from WB
General 1976; (1445 syn— ~iydra— array; BOL; 2. 4° UHF channela 6.42 to 6.424 GHz. UHF: itt

HAC Thor Ib); chro- zine Ni-Cd 300 W for maritime L—band uplink from 480 kHz L
Delta 331kg nous ; jets batter EOL; communications 1.6385 to 1.6425 NB G
2914 730lb) 5 ies full ecu — (currently GHz. UHF uplink UHF:
(AKM) years pse capa leased by at 300 MHz. Corn— 24 kHz;

bility U.S. N.). C— mand and ranging 4 MHz al
band repeater from 6. 1725 to for L/C 3.
for S/C—to—ET 6. 1765 GHz. and C/I ai
civil comznunl— 3,
cations. L—band G
repeater for
S/C-to-S/C
links.

~~~ -‘-. ~~~~~~~~~~~~ 
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~onsored Communications Satellite Characteristics

PAYlOA D CHARACTERISTICS OPERATIONAL DATA

n Repeater and HF Beacon Anten.~a Power EIRP System Sate llite Operational Notes
TT&’C Channel Anipli Figure Status Capability

Frequencies Band- fier Of Meril
width (0 ‘T)

~ C-band uplink from WB rrack- UHF helical SW L- L-hand -17 dB In oper- — Telephony, See Ref.
6.42 to 6. 424 0Hz. UHF: ing at array, 14dB band all / K atlon real—time (50),(51)
L—band uplink from 480 kHz 1.5415 gaIn at beam TWTA. UHF is for L/ telegraphy,

~s 1.6385 to 1.6425 NB 0Hz; center, RHCI 3—level 20 C; facsimile,
GHz. UHF uplink UHF: tele- 12.6 dB gain L-band dBW; -25.4 data, broad-
at 300 MHz. Corn- 24 kHz; metry at earth edge. TWT A WB dB/ K casting.
mand and ranging 4 MHz at L-band hell- with UHF for Cl
from 6. 1725 to for L/C 3. 9455 cal array, power only is L
6. 1765 0Hz. and C/L and at RHCP, 17.8 outputs Oj 26

3.9545 dB gain at 7 W , 3O W dBW.
6Hz beam ceote; 60 W C-

14.2dB gam band:
at beam edge. all
C— band cir— UHF I:
cular xmit 18. 8
horn, LHCP; dBW;
C-band cir— no
cular rcve UHF it
horn, RHCP; 18.8
both have dBW.
19.1 dB gain Total
at beam cen- for all
ter , 15.7 dB UHF
gain at beam is 30. :
edge. Omni- dBW,
directional for WI
command UHF L
cloverleaf, 28
-1.5 dB gain. dBW.
Linearly These
polarized are
telemetry repre—
blcone, 0 dB enta-
gain. Antenna tive
coverage oper-
from Indian ting
Ocean to Arc modes
tic Sea to
Gulf of Mexi-
co to Antarc-
tic Ocean.
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Table 4-10 Commercially Sponsorcd Communicati;s Sate lL

SATELLIT E SPACECR A FT DATA PAYLOAD CHARACTERIS

Sponsor Launch Launch Orbit Stabill- Power Power Location Communication Repeater and RF Bee
and Date and On and zation Source Caps - and Sub-system TT&C Channe’
lianu- and Orbit Design city lnciination Frequencies Band-

facturer Launch Weight Life- width
Vehicle Time 

__________________ _______

Marisat B Comsat 6/10 s/a s/a s/a s/a s/a 176.5° w, s/a s/a s/a s/a
General 1976; “A” “A” “A” “A” “..“ 2 .5 “A” “A” “A” “A.’
IIAC Thor- above

Delta
2914
(AKM )

Marisat C 10/14 73°E;
1976; 2.6°
Thor-

• Delta
2914
(AKM)

- -- •
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ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS 
- 

OPERATIONAL DATA

on Repeater and HF Beacon Anterna Power EIRP System Satellite Operational Notes
a TT&C Channel Ampli- Figure Status Capability

Frequencies Band- (icr Of Men
width (0 /°f’)

s/a s/a s/a Antennas s/a s/a s/a In s/a
“A” “A” “A” s/a Marisat “A” “A” “A” operation “A”

A. Coverage
from Arctic

F Ocean to
Indian Ocean
to Pacific

p Ocean to
Antarctic
Ocean.

xclua~vel
or Navy
Se only

4—10
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Table 4-11. CommercIally Sponsored Communicat i on

SATELLITE SPACECRAFT DATA • PAYLOAI) CHAR

Sponsor Launch Launch Orbit Stahil i- Power Power Location Communication Repeater and R
and Date and On and zation Sounce Capa— and Sub-system TT&C Ch&

Manu- and Orbit Design cit~ Inclination Frequencies Bat
facturer Launch Weight Life - Wk

Vehic le Time

Satcom 1 RCA 12/12/ 907kg Geo— 3 axis; olar 770 W 1350 W ~ 24 sIngle — con— Downiink: 24—3
• (F—i) Glob— 1975; 2000 ii ayn— hydra— array; BOL; 0.10 E—W version repeat— horizontal center MHz

corn; Thor— 463kg chro- zine 3 Ni—C 550 W and N—S; ers. Redundant frequencies from chas
RCA Delta 1020 II aous ; jets atter— EOL;full 0.00 rcvr/driver 3.74 to 4 .18 GHz in with
AED 3914 8 les eclipse configuration. 40 MHz steps, ver— ~uei

(AKM) years capabili- tlcal center fre- spec
ty quencies from 3.72 re—u

• to 4. 16 GHz In 40 Corn.
MHz steps. mand
Uplink: has
horizontal center MHz
frequencies from
5.945 to 6.385 0Hz .i

in 40 MHz steps,
vertical center fre-
quencies from
5.965 to 6.405 In
40 MHz steps. Tele
metry at 4. 1995 anc
at 3.7005 GHz.
Command at 6.4235
0Hz

Li

L~ L~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_______________
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rnsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and HF Beacon Anter na Power EIRP System Sate llite Operational Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- fier Of Merli
width

—

~ — Downlink: 24—36 Hang— 2 horizontall) 24 — SW 2 dBV ~7 dB/ In oper- 1 vIdeo wfth Primaril

~— horizontaL center MHz ing polarized and TWTA ’s 0 K for atlon a~ lIo or 900 commer—
t frequencies from channels tones 2 vertIcally CONU~ ~ONUS; half—duplex cial,

3.74 to 4.18 GHz in ~ith fre at 35.1 polarized re— 26 dB’l ~ 10 dBi audio or 64 Govt., &
40 MHz steps, ver— iuency Hz, flectors. o K for Mbps data Alaskan
tical center fre— spectrw 283.4 Horn has six Hawaii Hawaii per channel Services
quencies from 3.72 re—use. Hz, feeds. Beam~ (67), (98)

- to 4.16 GHz in 40 Corn— 3.9681 1 and 3 cover
• MHz steps. mand MHz, CONUS and

Uplink: has 3 27. 777 Alaska vith
horizontal center MHz BM k}lz beam size
frequencies from 8.40 x 3.20,
5.945 to 6.385 GHz galn of 29. 9

- In 40 MHz steps, dB at beam
• vertical center fre— center and

quencies from 26.5 dB at
5.965 to 6.405 in beam edge,
40 MHz steps. Tele both hori—

• metry at 4. 1995 and zontally
at 3.7005 0Hz. polarized.
Command at 6.4235 Beams 2 & 4

- GI-lz cover CONUS
and Alaska
with beam

- 
size 8.40 x
3.2°, gain of

- 30d B at bear
center and
26.5 dB at
beam edge,
both verti-
cally polari-
zed. Beam 5

• covers
- Hawaii with

• beam size
2.6° x 1°,
gain of 31 dB
at beam cen—
ter and3o dB
at beam edge,

• horizontally
polarized.
Beam 6
covers

- I Hawaii with
-J 

_______ ______ 

beam size

4—11
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Table 4—12 . Commercially Sponsored Communications Sa

SATELLITE SPACECRAFT DATA - PAYLOAD CHABAC1

Sponsor Launch Launch Orbit Stabili- Power Power Location Communication Repeater and HF
and Date and On and zat ion Source Capa- and Sub-syste m TT&C Channel

Manu- and Orbit Design city Inclination Frequencies Band-
facturer Launch Weight Life- width

V Thicle Time

Satcom 1 s/a s/a s/a s/a s/a s/a s/a s/a s/a
(coat ~d) ‘‘A ’~ ‘~ ~~ “ ‘‘A ‘‘ ‘‘A’’

• Satcom 2 3/26/ 1i9~ w
(F’°1) 1976; ± 0. 1°

Thor- E-W and
Delta N-S
3914

_______  

(~ KM) 
____

Sateom 3 Dec 132°~V
1979

II

Satcom 4 1980; TBD
STS

• • •- . ~—~-- • -- • • • ---“-=--—-- . • ---—.—•—— - --~ -- -~~~• --~~~~~ --~~~ —--— —~---•.--- 0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - •‘—
~
-—----



~, ~~T~i ~~~~~ - ~~
. 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

—- 

~~~~~~~~~~~~~
—-- -. 

~~

- 

~~~ 
~~~~~~~~~~~~~~~

~~~~~~~~~~~ ~•,...______-~~~~~~
.---“•- • I~~~~~ ,___.,____ _ .  - -.

Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

~tion Repeat~r and HF Beacon Antenna Power EIRP System Sate llite Operational Notes
Un TT&C Channel Ampli- Figure Status Capability

Frequencies Band- fier Of Men
width (G ’l’)

s/a s/a s/a 2.60 x 10, s/a s/a s/a s/a s/a
“A ’’ ~~~~~~ gaizi of 29. 4 ‘ ‘A ’ ~ ‘‘A ’’

dB at beam
center and
28. 9 dB at
beam edge,
verticall y
polarized

In mamz- CONUS
facture coverage

Primaril’
TV servi

• 4— 12
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Table 4— 13. Commercially Sponsored Communications Sat

SATELLITE SPACECRAFT DATA - PAYLOAD CHARACTE I

Sponsor ’Launch Launch Orbit Stahili- Power 
- 

Power Location Communication Repeater and HF F
and Date and On and zation Source Capa- and Sub-system TT&C Channel

Manu- and Orbit Design city Inclination Frequencies Band-
facturer Launch ~Veight Life - width

Vehicle Time

SBS—A Satellite 1980; 907kg Geo- Spin Solar 1 KW 122’W , Single conver— Uplink center freq— Ten 43—
Bus!— Thor- (2000 syn— array; partial slon. Medium uencles (GHz): MHz

ness Delta lb); chro— 2 Ni—C eclipse level , linear 14.031, 14.092, haaneii
Systems 3910 506kg flouS; Cd capabil— solid state 14. 153, 14.214, for tota’
(SBS); (AKM) 1115 7 batter— tty Station drivers. 4. 275, 14. 336, of 430
~ughes or lb) years. les keeping to 10 XPDBS 14.397, 14.458 MHz.

STS be - 0.05° Downllnk center
E—W and frequencies (GHz):
N—S. 11.731, 11.792,

11. 853 , 11. 914,
11.975 , 12.036,
12.097, 12.158.
T , T&C uplink at

• 6.0 and 14.0 0Hz.
T,T&C downlink at
4.19775 , 4.19725,
11.701 and 12. 199
0Hz. Back-up

telen~ try Is
4.19725 0Hz.

1981; 11o°w;
Thor- station-

• Delta keeping to
3910 be +0.05°
or E-w &

Sm N-S
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~onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS 
— 

OPERATIONAL DATA

Ion Repeater and HF Beacon Antenna Power EIPP System Sate llite Opera&nal Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- Her Of !~lerli
width (G’T)

r— Uplink center freq— Ten 43— One 60 cm. 12—20W 40— -2 dB/ Under Data rate wil Region 1
111 uencies (GHz) : MHz parabolic TWTA’ s 43 .7 K In const ruc— approach 48 is in

14.031, 14.092, channel~ receive (includes dBW region tion Mbps per eastern
14. 153, 14.214, for total antenna. 4 spares) in 1;

~
_6 dB transponder. Kentucky

14. 275, 14.336, of 430 One or two Total HF pri- / K in Region 2
14.397, 14.458 MHz. 65 cm. para— ~Utput 1mary region is cnn—
DownlInk center boltc trans— communi-jcvrg 2 tered In
frequencies (GHz~. mit antennas. atlons zone southern
11. 731, 11.792, Transmitted power wil Penesyl—
11.853, 11.914, signals are vill be ~~~~ and
11.975, 12.036, linearly pol— 2W in the u~ Titah.
12. 097, 12.158. arized paral— GHz 

~ modeLs
T,T&C uplink at lel to equa— pand, and uilt;
6.0 and 14.0 GHz. ton al plane. 0.1W in 3~J j~
T, T&C dcwnllnk at Received be 12 ground
4.19775, 4. 19725, sIgnals are GHz band spare.
11.701 and 12. 199 linearly p01— See Ref.
GHz. Back-up anized and (31), ~~~~telemetry Is orthogonal to (67), (74)

4.19725 GHz. the downlink
signals. Eacl
antenna will

• have dual
feeds with
shaped beam.
widths of
2. 80. Will

use One
broad beam
4 GHz trans-
mit antenna,
one broad

• beam 6 GHz
rcve antenna,
one broad
beam 12 0W
rcve antenna.
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Table 4-14 . Commercially Sponsored Communications S

• 
SATELLITE SPACECRAFT DAT A - PAYLOAD CHARACTI

Sponsor Launch Launch Orbit Stabi l i— Power Power Location Communication Repeater and HF
and Date and On and zation Source Capa- and Sub-system TT&C Channel

Manu- and Orbit Design c ity Inclination Frequencies Band-
facturer Launch Weight Life - width

Vehicle Time

Westar I Wester i 4/ 13/ 576kg Ceo— Spin; Solar 300W 99° W ± Single conver— leceive center fre— 12— 36
Union; 1974; 1270 syn— hydra— array; BOL; 0. 1° E—W slon redundant luencies from MHz
HAC Thor— In); chro— zlne NI—Cd 220 W and N—S; receiver. WB 5945 to 6385 MHz channel

Delta 249kg nous; jets batter- EOL. 0.00. receIver drives In 40 MHz steps.
2914 (549 7 ies Limited transmitters. Transmit center
(AKM) 1b) years eclipse frequencies from

capabil— 12 XPDRs 3720 10 4160 MHz
Ity In 40 MHz steps.

Telemetry at
4198. 25, 4198.75,
4199.25 MHz.

Westar ll 10/10/ 123.5° W
1974 ± 0. 1~ E—
Thor- W and N-
Delta S 0.00.
2914 _______

(AKM) CONUS

L. _1~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- —j - . 
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Bored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

~~~~ater and HF Beacon Antenna Power EIRP Systern Sate llite Operational Notes
TT&C Channel Ampli- Figure Status Capability

Frequencies Band- tier Of Merit
width (G,~T)

_____  ____  ________  _____  

(dBW ) dB/ K 
____  ________

leceive center ire— 12— 36 5767 60 inch 12-5W 33 dBV —6 In oper— System capa— See Ref.

~uencies from MHz MHz parabolic TWTAs for atlon city (2 sate!— (19), (48),

~945 to 6385 MHz channels reflector with CONUf lites) is 24 (49)
40 MHz steps. 4 dual—polar- 26 dB’~l video or

• mit center Ized feed for 28000 FDM
encles from horns. 27 dB Alaska simplex

0 to 4160 MHz gain at beam and audio chan—

~i 40 MHz steps. edge. Cover— Hawaii nels, or 1.44

~lemetry at age to CONUS Gbps elm-
L98.25, 4198.75, has beam— plex. Each

~99.25 MHz. width of transponder
• 6 .8x3.5°. has lvldeo

8.0° spot or SO Mbp~
beam to data rate In
Hawaii and SCPC mode.
Alaska. Be— 7000 duplex

• celve polar— audio c m —
Ization paral— cults per
lel to spin satellite.
axis. Trans-
mit polar-
ization per—
pendlicular
to spin axis.

Perman-
ent loca-
tion 91°
W.

4—14
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I SECTION 5 - General Information
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5-1 Location of U. S. Geosynchronous Communications
Satellites (Present and Projected) 5-1

J 5-2 Location of UK/NATO Military Satellites 5-2
5-3 Present Status of Iiitelsats (IV, IVA) Now in Orbit 5-3

~ 1 5-4 Projected Location of Intelsats Vs and MCSs  5-4
5-5 Location and Projected Location of Foreign Satellites  5-5
5-6 Location of USSR Communications Satellites 5-6

I Figure

5-1 Earth Terminal Maximum Latitude Location as a Function of

I its Elevation Look Angle and the Cap Area for Discrete
5—7

5—2 Mercator Map  5 8
5—3 Polar Map 5—9
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Table 5-1. LocatIon of U. S. Geosynchronous Communication Satellites

1 
(Present and Proj ected)

I _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

SATELLITE LONGITUDE REMARKS

COMSTAR D-1 28°W

• _I ~t D—2 95°W
I D-3 87°W

SATCOM I 135°W

,

~~~~~

- I II 
- 

119°W 
— — - —  — — — —  —--p WESTAR I 99°W

I II 123°W
oTDRSS EAST 4 0 . 6 W

~ I 
TDRSS CENTER 100°W

TDRSS WES’1 172 .6 W
- •: [ SBS 6A 122°W

- 
- SBS 6B 106°W

I MARISAT-ATL 15°W

MARISAT-PAC 176. 5°E

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
°
~L 

FLTSATCOM I 100°W
- [ FLTSATCOM II 23°W Good launch May 4, 1979

• FLTSATCOM III 172°E

( FLTSATCOM IV 75°E

LES 9 0
~~- i  r - -—  —o 

- ! L DSCS U ATL 12 W NC HL TWTA #2 Failed

I i. II WPA C 175°E

~ 
[ H EPA C 135:W 

*
• • TI INDO 60 E —I NC HL TWTA #1 Failed

I NC LL TWTA Failed
IT Spare 140°W On—orbIt spare 

- - *HLgh Lovel
ATS-1 149 W Low Level
ATS-3 - 

•

[ ATS—6 140°W

5—1
-
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• TABLE 5-2 • Location of UK/NATO Military Satellites

- ~

• 

I
: 1 _ _ _ _ _ _ _  _ _ _ _ _ _ _  -

I 
SATELLiTE LONGiTUDE REMARKS

N ATO lilA 18° W

1 
~ 

NATO h U B  21° W

I NATO IIIC 28° W On-orbit spare

I 0• SKYNET IIB 0 Has been experiencing
TT &C problems

j I

• :i
I
I

~il I

~ _I ~ _ _._ ~~~~~~~~~ ~~~~~ 
.
~ 
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~~~~~~~

•————— - • 
~~
—. 

~~~~~~~~~~~~~~~~~~~~~ ~~~~
-.: —- — 

•- —— —. —
~ 

—



• ~~~~~~~~~~~~~~~~~~~~~~ 
—- -- ——

-~~~_- --~--_ — ——.--—-- ~

- ——-.——•-—••—,-•--—,,

~
-•, 

~~~~~~~~~~~~~~~~~~ ——‘-- — — — —•• ,•,— 

— —

El

.
I

J

J

[ Table 5-3. Present Status of Intelsats Now in Orbit
(April 1979)

~~E 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

~( 
[ DESIGNATION LONGiTUDE STATU S

L iTS IV (F-i) 63°E In service

I (F-2) 4°W In reserve
- (F-3) 19. 5°W In service

(F—4) 179°E In reserve

(F-5) 60°E In reserve

(F—6) Launch Failure -

(F-7) 1°W In service

(F-8) 174°E In service

ITS IVA(F— 1) 24. 5°W In service

(F—2) 29. 5°W In service

[ (F—3) 60°E Spare

(F-4) 34. 5°E In sei vfce

~ 
[ (F_ 5)* Did not achieve orbit -

(F_6) * 63°E In service

[

*FJn~l TLS IVA to be launched.
-

-
-4 

[
[
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r L Table 5-4. Projected Location of ITS V & MCS*

-

- [ 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

- 
-- SATELLiTE LONGITUDE R EMARKS

- 
ITS V 24. 5°W In development

I V 19. 5°W

V 29. 5°N

I. V 34. 5°W

V 63°E
- [ V 60°E

I MCS ATL A
L MCS ATL B 29. 5°W

I MCS IND A 63°W
-• MCS IND B 60°W

-_ _ _ _ _  _ _ _ _ _  _ _ _ _

. 1
*MCS: Maritime Communication Subsystem

1 1

I I I
-II 5 4

-•-, —~ -.—~ --—.-.
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— Table 5-5. LocatIon & Projected Location of Foreign Satellites

- - - I
i 

_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _
SATELL iTE LOCATION

-i [ ARABSAT I 19°E
S U 2 6 E

• SBTS 7 5 W

I SBTS 67.5W
ANIK 1 104 W

r  
— 

109 W
-
~ 1 3 114 W
- 

- TELESAT B-i (ANIK B-i) 109 W
r C—i ( C—i) 112,5W
I C—2 ( C—2) 116 W

- - - STW-i 125 E
F STW—2 70E
I. SAT COL-i 75 W

SATCOL-2 75.4W
— F MARECES A - 15W

I MARECES B 6 4 5 E
MARECES C 40 E

- 
- MARECES D 172 W

I MAROTS 40 E
MAROTS-B 12 , 5 W

f SYNPONIE IND 1 11. 5 W
L SIRO 15W

INSAT 74 E[ INSAT 1B 94E
ISCOM 102 E
PALAPA 1 83E

2 7 7 E
3 118 E
4 108 E

1 5
ZOHREN 1 34 E

2 2 6 E[ 3 47E
4 41E

BSE - -  1.OE

I CORSA-b -

CSE (SAKURA) 135 E

E 
ECS 145 E
ETS-2 130 E
GMS 140 E- - NIGERIAN 14 E

I NIGERIAN 20 E

5-5
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~ u Table 5-6, Location of USSR Communication Satellites

~ I ,

[ SATELLiTE LOCATION

- r GALS 1 25°W
L 2 4 5 E

3 8 5 E

~[ 4 170 W
• 

- LOUTCH 1 14 W
2 5 8 E

~‘ L  
3 9 0 E- 4 140 E

LOUTCH P1 25 W

L P2 4 5 E
P3 8 5 E
P4 170 W- I MOLNIYA 3 • Non-Geo Sync

RS Non-Geo Sync
STATSIONAR-T 99 E

_~~~~( -1 8 0 E
—2 3 5 E
—3 8 5 E

- 

- 1 
•
~~ 

~~~6 

1 -7- F 8 335 E
—9 4 5 E

1 -10 190 E _
VOLNA 1 2 5 W

2 14W

1 3 4 5 E
4 5 8 E
5 8 5 E

1 6
7 170 W

~~i I ______________ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _

L
I

1 5-6
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[ Maximum Latitude of Ground Term inal For Satellite at Geo-Synchronous Alt itude

- - I P(a, 13)

_ _  _ _ _  For E~~~O :

i [ r=3444 NM1 E 0 (17.4/2°)

Elevation Angle Lat itude Angle

00 81 3°
Ground terminal 2 5 78 8
elevation angle 5:0 76:3

1 7.5 73.9
- 10. 0 71.4

E 12.5 69.0
15. 0 66.6
17.5 64.2

E 20.0 61.8
22.5 59.5
25. 0 57.1

L: 27. 5 54. 8
30. 0 52.3

Spherical Area Coverage of Earth Surface

A = 2 ir r2 (1 - cos ø) 2A 4ir rearth
0 = [arccos ( r  cos E / r +h )] —E

- 

• [ E = 0~ ~~~ 5° E=10°

[ 
[ Area 42 .4% 36.1% 34.0%

For ground term inal locat ion:P( longltude , lat itude)~P(a ,(3 ), and from Napier ’s rule

E 
for right spherical triangles:

cos O = c o s a cosj3

[ FIgure 5-1. Earth Terminal Maximum Latitude Location as a Function of Its Elevation
Look Angle and the Cap Area (A) For Discrete Elevation Angles

C 5-7
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6.0 GLOSSARY OF T ERMS AND REFERENCES
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GLOSSARY

I “A” refers to flight model “A” of a program series
- AC area coverage

I A/C , a/c aircraft

ADM advanced development model

[ Ag-Cd silver-cadmium

a/k/a also known as

L AKM apogee kick motor

Alle Soviet A-2 -e launch vehicle

[ AMSAT Radio Amateur Satellite Corporation

APR L American Radio Relay League
I [ ASETA Association of State Telecommunicat ion Undertakings of the

* Andean Sub-Regional Agreement

[ ATS Applications (Advanced) Technology Satellite

ave. average

~ [ 
AW Advance Westar

bps bits per second

1~ 
BOL beginning of life

BSE Broadcast Satellite, Experimental

1 BW bandwidth, beam width

CH channel

f CIA S.p.A. Compagnia Industri ale A erospazlale

cm. centimeter
I C/L , C-L C-band to L-band

CMO command

[ COMSA T communication satellite

CONU S Continental United States

[ CP circular polarizallon

- I CS communication satellite

[ CTS Communication Technology Satellite 
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3 1 GLOSSARY (cont’d)

~~~~

- I dB decibel

dBi decibels of antenna gain referred to Isotropic radiator

J dBm decibels of power referred to one milliwatt

dBW decibels of power referred to one watt

3 J DCA Defense Communications Agency

DFS Demonstration Flight Satellite

I ~ I DNC defocused narrow coverage

I DOC Canadian Department of Communi cations

I DOD, DoD Department of Defense

-~ domsat domestic communi cation satellite

I down (link) spacecraft transmitting

DSCS Defense Satellite Communications System

I E., E east

EC earth coverage

I ECS European Communications Satellite

EDM engineering development model

J EEPT European Conference of Postal and Telecommunications
• 

- 

Administration

J EIRP effective isotropic radiated power

EOL end of life
— I ESA European Space Agency

- 
• 

- ESE east—southeast

~

- J ESOC European Space Research Organization

p Eat. , eat . estimated

ET earth terminal

E-W east-west

I F.A .A. Federal Aviation Administration

FDM frequency division multiplexing

j FDMA frequency division multiple access
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GLOSSARY (cont’d)

FM frequency modulation
F—l refers to flight model “1” of a program series
Fr/FRG France/Federal Republic of Germany

1 ft. foot , feet
- Gbps gigabits per second

~ 
[ G. E. General Electric Co.

GHz gigahertz

[ GSFC Goddard Space Flight Center
- H-Sat Heavy Satellite

[ HAC Hughes Aircraft company
Hz hertz
IF intermediate frequency

- IMPATT (diode) impact avalanche transit time diode
— ( INCO International Maritime Consul tative Organization

INMARSAT International Maritime Satellite Organization[ Insat India Satellite
IUS Inertial Upper Stage

- 1 o
-
• I K degrees kelvin

kbps kilobits per second
kHz ki lohertz

km. kilometers
- 

~

- [ kW kilowatt

L/C , L-C L-band to C-band[ lbs. pounds

• LES Lincol n Experimental Satellite[ LHCP 1 eft-hand circular polarization
- 

- MCS Maritime Communi~ ations Subsystem
m meters

Ml Molnlya l
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~~
. - i:

MA module A , model A
MB module B

MBA multiple beam antenna

j Mbps megabits per second
MHz megahertz

I MIT Massachusetts Institute of Technology
MMD mean mission duration

I MMW , mmw millimeter wave

~ mW milliwatt

j N., N north , nitrogen
NASA National Aeronautics and Space Administration

— I NASDA National Space Development Agency of Japan
NATO North Atlantic Treaty Organization

I NB narrowband, narrow beam
Ni-Cd nickel-cadmium

I N-S north-south

NLV N larnch vehicle

I OSCAR Orbital Satellite Carrying Amateur Radio
OTS Orbital Test Satellite

I PA power amplifier
• 

- PRC Peoples Republic of China

I preamp preamplifier

PSK phase shift keying

I RCA Radio Corporation of America

rcve, rcvr receive, receiver

Ref. reference

RHC P right-hand circular polarization
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I GLOSSARY (oont’d)

sats satellites

-! S., S south

S/A , s/a same as
• 

~ 
[ SAMSO Space and Millile Systems Organization

SB spot beam

[ SAS Satellite Business Systems

S/C , s/c spacecraft

~ [ 
SCPC single channel per carrier

SED SED Systems, Ltd.

~ ( 
SFCS Strategic Forces Communication Satellite

SHF super high frequency

- [ Si silicon

SPAR SPAR Aerospace Products, Ltd.
-• 

• 
- - [ SSM A Spread Spectrum Multiple Access

STS Space Tran sportation System (Shuttle)

[ STW Acronym in Chinese alphabet for “Experimental
Communi cations Satellite”

- TAD Thrust-augmented Delta

• a TBD to be determined

I TC telemetry and command

TDA tunnel diod e amplifier -

- TDMA time division multiple access

TDRSS Tracking and data relay satellite system

1 TLM telemetry

TRW TRW Systems Group

T, T&C Telemetry, tracking and command
- 

TTY teletype
• TWT , TWTA traveling wave tube amplifi er)

- 
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- GLOSSARY (cont’d)[ 
UHF ultra high frequency

r U.K. United Kingdom
I lJp(link) spacecraft receiving

F U.S.A. F. United States Air Force

U. S. N. United States Navy

VHF very high frequency

111 ~ vocoded voice coded

• 
~ r W., W west , watt

I. WB wideband, wide beam

• 

- F WG waveguide
I. WNW west-northwest

• 
f 

xmit , xmtr transmit , transmitter

XPDR transponder

- 
- F 2/it) 2 meter—to-l O meter

70/2 70 centlmeter—to—2 meter

1— r:
[c
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