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SECTION 1 — J N T I I O I )  l ( ’Ti( )N

‘l ’h is .\ 1k ’n d u m to th e  ( m m u n  a t ion ~ *il 11i1 ( ‘h~t r : i ! ri~ t i c ~~ ~l : i t r i x

revises and supplements the info rmation contained in ~ ‘ f - r t  flee 11.  ‘Flu

purpose of the (locum ent is to provide a compr ehensive ov e rview of communi-

cation s satellite progra m development thr oug hout the world.  The data included

represents the most accurate and up—to—da te  in lorm at i on  iv a i l a h i e  at the ti th e

of pub lication.

The program parameters are presented in tabular form and relate to

(t 1 )era t ional  communicat ions satellites now in orbit and fu ture satellites to be

launched in the 197U to 19~ I t ime fr ame .

1— 1  
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2 . 1  NEW IN1’UTS

Those comnh ufl ication s satell i t t  p rograms , not mentioned in ~~~~ rI io r

report s, include:

• DSCS II Satellites 7-l~

• DSCS III • B t : i v i l s : t t

• 1~’ltsatcotn • Sat e l l i t e  I ae-~i n( ’~. — ~‘~\ s 1  ( I I

• l , l ~S- s ’~) • .\e t ’ n s : i t

• l.ES—1 () • ~I apan-~~t~

• I . S. \ l i l i ta  i v  Coni sat s  • ( i s(  •
.\ I 7

• Ai’absat S Iritelsat \

• Palapa • Tels:it —2

• Mol niy a a • A’l ’& ‘1’

• C s i i i a s  I Ira ni an  S :it

~.2  SI \ l \ I . \ l ~ V

1)SCS II “ i l e l l i t e s  7 — i ” :  ~~ : i t t  Hi t  - 7 in t l  “ i’ - I i  L iu n c h e i l  in

\ l : i  i’eh 1ti77.  Each dual launch I I~ i i t t  w i l l  take place i t  ( — m o n t } i  i n te rva l s .

~~~~~t Ii  h ’s i t  —l wi l l  have ‘\V T\V F.\ s m u  one N I  t n t c n n i w i l l  be defocused

t (  provide AC . l’hc l)SCS will  l i t ’  ( ‘ I t l ( \  ‘u i n  ( 1 t f i !U f lr t i o f l  wi th  I u ’ i t O  st i ’ i u l

f a c i l i t i e s  to provide the global flu l u n s  ( ‘n m n i u u i h : u I  n u l l s  Sv s i e t t i  ( DCS) ~1I li a

1 u ’ H b  and ( I i \ ( ’ i 5 i ~~~i ( ’ I l  t I ’ f l n s u i i i i s i ( i) ( ‘ i ~ u u l i t i I V  I ’ q uI t ’ t’ u l  to (‘Ihh iflre s u r v i v i —

l u l  l i v  under w i t ’  condit ions by a l f e u n t u  r oil ing . It w i l l  provide  a uni que  and

cos t—ef fec t ive  way to meet the iflC r easing  d iii nd~ lor secure  wideh and

(‘f ufti  mu n i cat i o ns .

—“a.---’. ~~~~~~ 
•‘ -— — , 

.-——-— -.‘— —- .‘.“-—.
~~~~~‘~—
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S III : intended to replace the DSCS II sa te l l i tes , the DSCS Ill

satellites will be three— axis stabilized , employ mult iple  beam antennas , and

have ti l i fe t ime goal of 10 years. The Deput y Secreta ry of Defense has stated

that , when the DSCS approaches full o~.erationa 1 capabili ty in 1979 , it should

be recognized as a primary transmission subsy stem of t h e  DCS . The DSCS

ifi max be launched using the Space Shuttle , permitting a 15-foot S/C diameter

versus the 10-foot present s/c diameter .

Fitsatcom: will provide worldwide hig h pr ior i ty  V I l E  communications

between naval A/C , ships , submarines , ground stations , the Strategic Air

Command and the Presidential command networks. This system will be

ha rclened against nuclear radiation.

LES-8/9 : a dual launch configuration designed to realistically test ,

in orbit , advanced devices and techniques developed by Lincoln Laborato ries

for possible use in satellite conhmuni eat ion s systems.

LES-lO: a tentative desigi~ by Lincoln Laboratories for possible use in

~at e l l i t e  communications systems.

U. S. ~Iilita ry Comsats: currently in the planning sta~~ this progra m

will  operate at an uplink frequency of 30-31 Gl lz  and at a downlink frequency

of 20.2-21.2 G l I x .

Arabsat: designed to meet the telecommunications requirements  of

Arab League members and other Arabic-speaking states in North Af r i c a  and

the Middle East. Currently in the plarming stage, this  system will operate at

C-band (4/6 GI l z ) .

Palapa: currentl y in launch preparation and development , th is  svs t en t

will provide a low cost national Indonesian communicat ions net work to ass is t

in a program of econoiiuic development.

~~~~~~l t u ~~~~~
i_I

~~~~ ~~;~i: 
-: -
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r~!olniya 3: an updated vers ion  of r .lolniyas 1 and 2 , this Soviet system

provides video and multichannel radio communication s from highly elliptical

orbits. These S/C form part of the Washington - r~loscow lIot  Line.

Cosmos: a Soviet nh ilitary comsat system providing communications

fro m elliptical orbits. One launch vehicle normally places ~ S/C in orbit.

Brazilsat: currently in the planning stage , this program will provide

domestic satellite communications from geostationary orbits.

Satellite Business Systems: formed by an agreement between COM SAT

General Corpo ration , International Business i lach ines , and Aetna Casualty

anti Su rety Company. Currently in the planning stage , this program will pro-

vide (lonhestic satellite communications with an antenna coverage pattern

weighted to present greate r power to the eastern CON U S .

Aerosat: designed to facilitate the introduction of improved air traffic

~ ‘i v i r c S  over the oceans , this progranh will have a 7-year l ifet ime with the

f i r s t  launch scheduled for late l97~ .

.Japansats: sponsored by NASDA , this program includes the I3SE

~-I u in d  and Ku - band), the CS (C-ban d and Na -band), the CCS (N a -band),

the ECS (34/31 Gl lz)  and ETS il (X-band and K-band).

OSCAR 7: a radio conisat for amateur  use. The acronym OSCAR s tands

[or “Orbital Satellite Carrying Amateur Radio. ”

Intelsat \‘: currently in the planning stage, this progra~ui will operate

at C-band and at K~ - band.

Tclsat -2: the next generation of Canadian com u a t s , this program will

operate at C-hand and Ku -band.

AT&T: not to be confused with AT&T’ s COM STAR system , this planned

program will operate at Na hand .

2— 3
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Iranian Sat: a planned communicat ions  satellite system to operate at

C-band.

2. MATRICES

The Communications Satellite Characteri stics Matrices , updated

through September 1976 , are contained in Tables 2-1 throug h 2-2 . 

______
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‘Fable 2- 1. U.S. Government Sponsored Communicat ions

S A T E I t i T I  ~ t ’ -\i i c i i \ i  i I u \ L \  I ’ \ Yl / i l ( t I ~~il Au

“e r r - - e r  1 ; u u u r u e h t a u t : ) u -l i t  5 1 1 t h  t’ uv~ r y r , ,  I s l i t :  ( or r i n : u r u i :el i i  h i e p e . t ” u  tine1 HF
in t i - i t t -  i t t - I  in : i t uu I  i t u t t o n  y , 11 - c I up:  rid Suit - s i u t e m  ‘ I t  i d  ( han r

‘ul ; in u -  u n )  ) r ’ Ju j t  t i c  ~ r: C i t y  l r u e l i n r u : u  l- r e quenu - e - - hu an e
t,ic tut-e r h aunch I V -  l iii t i l t  widt l

V~h ieIe (h i ’ i  i i  ‘ i -

I) s(’s [1 lxii)! 12 13! 12311 (1- u— Spin Solar 32 )) IV 13’’W Single cu nve r— l’ p I in ~ - ( I I  I f t  r u t -  (‘II 1:

( F — i )  SAM SO; 1 ) 7 3 ;  r-V n — wit h a n - i f ;  HOl .;  1 E —W; “ion m u l t i —  7. 975 I . I ( i t -  125 Ii)

1 h i V~ l itan d u o —  hy d r a —  1 N i —  390 W ~~~~~~ 
r hann el c r o . s —  (‘112 (ru n ~~. I -~~ - t Cli Z:

Ill C f l O US;  zine ( u I  F() L; s t rapped re— s , 175 (i l l s:  CH 1 50 MI
5 ye ar  jets lua t— fu l l  p ’:lter ~ . F~ ch f rom “ .2 13 1 s , CII 3;

teries e c l i pse of -i channels  ; 1I ’ ;  (‘11 4 f rom 185 ~
l i fe ;  e ’ap abi hi t  operat e  in t in— 7 . 9 ti 7 . 1 9  CII , .  CII  4:

1 . 2 ear , se’ rn i — Douvnui n ls : CI! 1 50 M l
year  l in e a r , or hard f rom 7 . 2 1  to 7 . 7 410 T~
mean l i m i t i n g  u r : u e d c  - . ; h i t ;  ( i i  2 f r o m  usabi
m i s— 7. 1 to 7 . 15 C l l z ;  11W

sion ( I I  3 from 7 . 1 9  t i
tu r u —  7. 075 ( i i i ; C  Ii 4

tion fro m 7 .7  to 7 . 71

( M M D ) C I I , , TT & d’ :1
S-band.

[)SCS II 175 ° i +

(F 4) i ’ h— Vu :
9 7

0

DSCS II 3/77; 129-i Ma y  ru ’—
— (F — 7/R)  Titan place F—i

f l i C  anuil F— 4 :
mai’ i)~
located at
1 3°V~,
72°F .

~~0ia W , or
10°F to
ir o~jde
4— sate llite ’

DscS

DSCS II 0/77;
(F .-9/10) Titan

m c

DSCS [1 3/78;
(F—1l/ 12) Titan

m c

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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it Sponsored Communications Satellite Characteristics

t ’ \ V I u l \ I t  ( ‘ I I - \ I t . - \CI ’ i - I1l sThi ~~ 
— —

~~~~~~~ ( t I ’ ) P - \ t I O N - l i .  I u \ t - l

iUn ie ’tition I1~- ; ’ t - u .  - rd 11!  1 l i i i  ‘ r u l e - s n - u  l r , s i - i  h : h I t P  — t i  ~~: i . t 1  u : ; . - - -  i - i l 7 l rn .
.syste nru N & C i n t u i t - I r r u p t  I i~~U r  ~I : 1 u i , I : up u 9 l I t

F r e quencies  hi:i nd f i t  1) 1 Me n i t
w i d t h  (C ‘‘1’)

conver— t p l i n k : ( I I  I f r ’s  t i )  I :  7 , _ I l l  7 I - u ’ horns , 2— 20 31 ,i B\t —10 . 9 i u u - l - : t s j o n — 1311 ) 1  d uplex ( 1 1  1
tult i— 7 .9 7 9  I ~~. 1 (i l l ; 139 S I I C  u n - I  t u ” 11w , 1 3 1  l A ’ s in EC i U u ’~’1~ a t t n  n - r n -  :iu tlie , ( ‘h a n— I - C - i -  (‘ ;
el C ot ~~~s—  (‘1 12 f ront  5 . 12 1  1 - ’  ( I I  2: 7. 1:7 91 17 dli  gain ~u i  

‘l ’W ’h A r in d , - ;  lit C l i  I ‘pu n :ub Ii -  n. t~~, or up ( i l  2 is

~ed re— ~~. 175 t ; h I ’ ;  CII  3 5)) M I t , :  C I I /  b ean) t ’ , Ig i  - 
t i n  t e n  43 tIh i V and clu e to to 100 M ) , j u  Nku — }’k ;

rs. Each f r o n t  s , 2 i 3  I ’  5 . 1  1 1 1 .1: 2 N I l  j i m — in ( ‘lI -1; d r - s p in tla t ;i ( 1-1 3 is
bann els d i :  (‘ II  I tn t’.: 159 M l ) . - u h i c  sli t - n - — single l . I bear ing N I t — N i l ;
te in tin— 7 . ) t i t  7 . 1)5  CII ’.  ( l I  4: 9,1, IC -he y , N i )  (I lC -~ g problem ( I I  1 is
semi— l~~twnl i nk:  CII 1 51) M l i i . 2 3 i t  11W , mode; in CII 2 F: C — Nh3
r, or hard-  f r o m  7 .2 5  to 7. 373 - 410  M I t  l 1  dl) gai n i t  40 dnV un t i l  Sc’ i i i  -

Ing mode — . G i l , ;  CII  2 f rom usable’ beam cli p. ’ , ill dual CII :1 3), (5), C I
7 . I I ’  7 . 1 5 GIl -i ;  uw 1 S—bane ! NB 7) ,  (19) ,
CII  :1 f ront  7. 19 t n TT&C bicone mode (39)
7 , i ;75 Cl i , ;  CII ~ antenna , 32° -

f r o m  7 .7  to 7 . 73 uii’oid~ ~~am ,
C I I i .  TT & C ut 3 dB peak
S— h and,  gain. Xm it

L I I C P ,
lllI C ’P .

in opera-
tion

S/A DSCS II 3/A S/A In man u—
(F — 3,’- ))  cx— )SCS I DSCS II factur c
cept that  (F— 3/4 (F — 3/4
I NB (2 .  4

t )
1 ‘xcept exce pt

a n ten n a  will 18. 5 — 10.7
I n c r te ’ fu , cu se ’d  113w dil/ °K

to p r r tv ide  or AC for AC
hro ade ’netl  NB at
pat tern.  Th i .  in dual
is cafled AC ~B/AC

u ’r i t - f ,  eu-u t - i node
n : i r r o w  ( t u \ —

( I ) N ( ,

2—5
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‘[‘able 2— 1. U. S .  ( .ovcrrinient Sponsored Communications Sati

y \ F I _ l r _ t t l _  “ ) ‘ \ t  I 1 1 1 1 1  I ’ \  I ‘ -3y ~~t r A l i f ’ l ) \ I t \ ( T1

I . . : )  I u t r r ’ u 1 l ~~‘ ‘ ~ I’ : l i i i  ‘ , ‘ run I ’ , ’s o • l,,o,r ion l - , ” : r n u u I t - : , tn ’ , fl i te ; , , ,~’ - ’  ., c’ I i i

i n , )  f l - i t ,  , r : ’ I  i i , :  u n i t  - C u r l  y , , 1  n t -  ( :i ; u :t  : t t r , t  5ut,-~~i - ’ !t - :  I i  t. ( ( I  t M t

31. ,  ‘ni  - c r c ,  ( h I t  i i .  - jy : :  e . , ’ t lne l i n  ‘ i n n  1 ‘ - ‘ f l i e r , ,  I . - - R an tl -

I , ,  n r  u ’ . -  l aun t ’t ,  e u  - u - f  t i l , -  -‘ i ’ l L

\ e h , c le i t _ I  l i i , , ,  

-

_____________

isi ’S j l I X ) ) ’  5) t ; _  1: 1 1 - i l  ~~a t - — : ,/ ;u I — s - ’ u l ~~3 ’ : , I- — ” s ; i l - 7  :- ‘: u i — t  s ’,u I- — I

t~_ t  - Sr~i~ilS( u - , : , : - ’ n t  I :
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I - u n u - h
1,1-
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DSCS Il l u l l  - Engi — A ppro x e ’ i— : I — a x i -  Solar 500 II l) s ( ’S II t ; — u - ) u . , nnel n - i - — - 3 tC - ( ’S I i ,  - 1 1 1

SAi lS)) ; f lee r— 2000 ~~ ~- i th  ar r a y ;  CIII  :fn ; II locations;  p i - : i t c r  ‘ n ,  7 . 9 t ~’ ‘ . 1 GI Iz :  ‘ ‘ I  MHz;

TBD ing i)a - h u n— hy dr :u — N i — C u t  i - u - l i ; -  I -  0. 5 ” F ’A t~ r n : n s  from 7 . 2 3  1’’ ( I I  2 :
(See s-elop— otis . zin c b a t— - :up: ’ - i l i t  ;mnr l N — S  9 t e ’ r : u i —  , . 7 9  bu s. I I - t I  ;t t I - i l  M l-Iz;

Notes) ment , v - r n :  j ets t i ’r ies s t a t ion— in ,_ in l inear . ‘_ and ‘-— ) , : u n l  ( ‘II 3:
Models , i t h  keep in g s e ’n n i — l inca r n  70 MHz;

(EDM ’ s lesi gn , ‘;tturat in g ( I )  1:

fl y C ;oal of - u n i t e s .  f l en tun n — ~~
1979; 10 yrs , t i nt  lo, : ul t u s —  (‘II 5:

light St ‘i l l )  t - i l I : u I , , n  00 MHz ;

J nodels of C CI I 6:

epera— ‘( ‘tin y 30 MH z

iona l ,,ith
in l9~~l 1/2 of
ritan cotO mi
11 C 0: n i c a—

Space lion s
Fra ns— capa—

— 
~~rt h ility
System still

Ii (Si S) ope ’r—
a tile ’
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— — -— -—
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ti t Sponsored Communications Satellite Cha racteristics (Cont ’d)

I ’ \ ~ ’ l m : \ l I  ( ‘ i i . \ l i . \ ( ’ Ti  111 51 k ” ‘I ) \TION -\I , I ’ l l  I

t i - n  ) t ~~j t~ :~~ m n ,  l i i -  ) l , ~ - - n - . \ u n t , - , , n u . i  ‘ ‘ ‘ ti e - ,  1 1 1 1  P~~~ t ’ m - -  .“. I t , r . -  C l u e - ,  O l d  u t ,

i — s i — ’, :  ~ U & C  ( ‘t , :inn e l I n s t i l l  I l t u r ,  su n - , ’ t i p  , ) . i l i i t
I , - r , i u ’ n u ,  , - - h and - f l u - n  ( i f  S t e - p - i

Ii I i .  ‘i )

‘—3 s :t i- — 3 s I t _ : ; , , t _ : : ~~~~ , I _ 7  2 — l W ~ ;n cgle S ’~ I n ; - ,~~~~~~ m , n . - , t , r t t i ,r ,
‘i W ’I A ’ s anten— I —  - - - - u~ I — I

na
nioehe ’
31 ‘t i l l
t u t u I -

‘ t i l l

f u r  N i t

t I I IW
f , t r
I ) u:c I
ante n-
na
mode’:
3I dBl
for 1-C ’;
-In dIll
for
NI l ;
:13 dEi~
for AC

mm - I  n c —  S .1 t)S(’S I’ ; ‘ V  Cs ( I i  I : ~icate’t 4 — I C ’  t i n t z ’nts ; i — l a  IV CII 1 —111 In ; : t ’ h n t i —  I t : m n u t a e —
- , - - - 7. I t ’  5 . I GIl -i -  Oil Sill , ;  Inetwie” l — I ; I  e l e ment TW I’A’ - u and I t t  0 1. t n n n l t t ’  üarer TIll)
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~~- ‘nd 5—b ;en ,t (‘ii 3’, a l s i ,  (SI ft-I) ; 2 - 19  TWTA’ s in EC ,Ill/ °N or

— l inear  ‘ ‘r T I ’  S l I t , ;  - ar r o ’”  e ’ l en n n cn t  x m i t  mode , t i e r -  S I l O  ~~ F..
‘ating CII I: X— 51101 ’s; de— 39 dIl l  ~-;c nm - ’ I - ;  t e chnica l
IS. t I ,~~I r a i —  60 S t i l i  ; hand sign goal of in 1 /2 ° — l  e l ,  “~ e ’ompe ti —
local o s— CII  5:  tel e— 1—3 7 e lement  spot for I ,2 t ) t iof l .
b r  CO M l l z ;  m et ry  o1 2— 3 7 e’ I t ’ — mui de; spol
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‘I’ ablc 2- 1.  U.S .  Government Sponsore d Communications Satellite

SATI- ’l , ! IT I  “I ’ -li 1 ( 1 1 .1 i F  ‘.1 I ~-l l ’ A Y I  ‘ m l i i  ( II , -lI(A(’TI :ItlSTl
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~sored Corn munications Satellite Characteristics (Cont ’d)
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~ation liepe ;t ler a n t  Ill - ’ Beacon \ n n i l - n n t  I ’ ’oier  111 ( 1’  St “ o n :  C,t c ’ l u t e -  C p c ’r : , I i ’ , r , : , t  ~~ n , - s
tern T1’&t Channel . \ , i : I n I I  i ’ i~ u r e -  - -l il t ’ C a p ;m i ’ I l i t t -

1-’re ’quencies Itand - fl~~r Of 5I~- n (

‘,v in i th (C “I’)

~ver— Uplink : Cli i  fr oict Cl i i :  17 7.34 2 F.C horns , ‘1-22W ‘III : — 1 1 . 1  in oper- Aud io , ‘l’TY , (‘li t Nil;

~pon— 7 .9 75  to 7 .992 G u s  Mh z; GH z it 15° x 12° TWTA ’s 35d BW dIl / K at lon fa csimi l e  C II 2~ NI t ;
4in— C II 2 from 8 . 077 to C }I2~ 85 6 . 5  heamwi dt h , C lI2 : and data on (‘113 : Wl4

re 18. 162 GILt ; C 1-13 Mh z; dBW 19. 3d B peak 3!IdI3W 3 sm n n u I tan -  See lIe !.
from 8 . 002 to 8 .05 C}13: 50 xmit  gnin , CI1 3 : eous inde- (5 ) ,  ( O t ,

CBs . SIll ,’ 18. 5dB peak 29dBW pend ent (19) ,  (46)
l)ownlhtk: Clii rcve gain , I channels

from 7. 25 to 7. 267 NB horn ,
GI-Iz ;  CII2 front 7.5° beam-
7. 352 to 7. 437 GHz width , 27.5
CH3 from 7.277 to dB peak gain

7.327 GHz.  Tele- for xmlt  and -

metry from 2,2 to rcve . TT&C

2. 3 GHz . Comma ne ring array.
from 1. 76 to 1. ’~-I Circular
GHz. polarization.

In launch On loan
prepara— to U . .
tion t 135 W

for one
yea r

In manufa- .
cture
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Icilsored Con-.nsunications Satellite Characteristics (Cont ’d)

I’ - \ Y 1 , i \ I l C I l A B A ( ’1’1- l ) iS t I (~~ ‘ m l -  i : \ l J c ” c s l  ‘ I t s

ta t io n I ( t ’pc- ’ u : :  1 1 ’  ) I . - , ’ ’ n i  1 :1 - n - n ; , ‘ - s c - n  l i i i ’  ‘~~ - I  - u I ,  l c t c - ’ n t . ’ - i l m ’ ’ c i , I ‘- ‘ ‘ I ’ s
ten, t l & t  ( ‘ i u . ,cnn e’I S i n  r I t i u ’ -  —r mn i s  u - , 1 ,  , I , i l , u - ,

t r , - r - t ; , -mr , - i t  l t ; t n ml  ( i c , Of “ I t  ‘ m l
t (; ‘‘I’)

eve n - (‘ i t i n m e c r a i n d  m r - c t te ’lc ’ 10 ft .  I ’ll!- ’ l i i i -  1cm n i r a n u  W i l t  u ide - I ‘:, t , - l

i8 n t c c ’ t r v  ope’n : u t e s  at xmi t  p a ra l to  t n ; m m ,  ~pOfl - i11(’iUI ’P at I. :, l 31) liU -
S - tt an, l , l’rans-  ho ld ;  1 1 8 - t u r n  cie r  fea-  v o i c e  cr e e l 12 sv s t C m ;

Fleet poncie rs operate at 1’lIl- ’ nc”.e tum- , -  I - - I  1’ c l - cannel :  pm-otec t ed
t and t ’ I I F ’  and X -i,;tnt l ,  he l ix ;  ShI N low- level  to serv e aga in ’t
innels , horn antenna; a n cp u u . n ’co m fl r c c o l , i l e  h o - l i l t ’

log conical pre users radiation
USA F’ sp iral TT&C drivers 0 n , , i n ,i

iel. antenna. and ~p:n c c’ -~.
power ‘-  lIe! .
amps; ( l i ( S) ,
outpu t (3 7 , , ( : t s m
power -

levels of
about
2631’,
38W , and
42W.
12 UHF
tra ns m it
ter s ,  I
SHF
t r ans-
in itte r .
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t m , , , , , , I , ,  , 1,— I m  st ,1 i t ,  t t ’ n ” m t - ’  l ’ ,t,m ’ , ,  l u  l u - cu ( , , m c n r l , n c n c c  , ‘c ’ . r ;  l i - p u -  I - - ‘ u . ’ I t i ’
i n  I I i  i t , -  i n n - ’ ‘ icr : , n m , l  — , t )  ‘ m n ’ s , ,  m :tp s - c rt , l  Sc i ) ,  — i - — I ,  nu ~ -l I t, n I , :,nni
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I e h O’ l t  i t l -  m m mm c

I 1 8 - ’ -  18, 1 1 , 9 2 ;  - -
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( c - , - ~ ; , j I : , ~,‘ l : , r  ~20W - if l ° u i n n o l c ’  c - m u d - n  t ’ l I i  u ;p l ; : - . m r , n c ;  l nO kH

111 1 t 9 I ” ; cm— - ‘‘ u -n col t - , : n : m v - , I n t ’ l . ,  II’’! 2° s i o r m  h a n d  l i m n u i t  2 1 ’’’  I ’~ 51 - S h u t  ‘witch
- I t I ; c r m  , , c ’ icl t ehr ’tt ru :, m n t n l m )  i~~ i — (’ t i  130 11’ I- \V~ lug  ( ‘ l i i - t m - a n t s - - u i - c l i n k  e c - r n t , - r  I n c  : ,tc le tc

I t I ( ’ ,t;c s~ ri c a  ‘n 1, 0  c d l . ,  no 3 0~ ponder  quency cs  102, 7 100

5 sea r puh ‘ c-n i  t c ’  n - i c ’  eclipse SIl l  ~ ; do w nl in k  ~.ll  z
— d e s i g n  p l:c~~ma c ’ap al c i l i l  , ( ‘ nt i - ’ t u  <‘~ i ,,c ’ruc-v i s

~, t ;m l t h r u s t —  24It , I l ’ l I IZ;  I
— cx c- n ’  at 23 0 5 1 1 1 7

- 
ceede

[ , E5—M /9  DOD: t i-i , l o l l ) Ceo— :1 i s i s ;  i ( ; , d iu , —  i t s — ” , I l c u m - r — t v i m m - I I -  ‘- — s : r ev ’ s at

MI T l976~ syn— gnu ’ iuu t l~cp lI d . 1 ’’ IV; ni - v r s  t O .  7 187 ’, ;cnei

• Titan chro— thrust ’ e l - c —  I - t - :S—l ~ :t , 1 . sl3 t Clii ’., xmit ;
III C flouS; e r -I t r i m ’  21; . 3” IV; at 17.04 G II .

• 3 power 23° in c l in -  l I - ; S_ li : n - i - v ’ s at
years gene— ;, t i ’ tn for 1’- ’ . 092 - 1 an d

~~ rators both S’(  38 . 0474 Cli i ’ , xm it
at 10 . 9  and : 118 , 84
GH z .
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~~t Sponsored Communications Satellite Characteristics (Cont ’d)

l ’ \ Y t ’ ’ l l t C i i \ I I A ( ’ t t  l : 1 1 ’l’ 5 ( m l ’ )  I 1 \ I I i , \ -I t l u - I l l

~,nt un l c - , !ioc’i ;t ’p ’- i i t ’ r  in ; - ’ I t !- ’ t i c - : i c , n n  \ u ; t ’ - ’ : n c , ,  ‘ ‘ ‘ s u n - n 1 1 1 1 1 -  “n ‘ ‘ -  ‘ i  h u t , -  ‘~pt - m t c , , n a l  \ ‘‘t , --
ccc ‘, i (‘hannc’ l 1cc ‘1, l-’li’c cr , - n - -u , , ’ 1 0u

1 ’  n - q ’u i c —ni -  i ’ - - I t an , I  Ii , ’’ i d  l i e - - n :
i ’ l l ’ . It - I )

gle c- , ’ , ; u , - ’ ti l l - up l i c n t  f , - , , n r :  10111 u~Ili 25-1 , 11 i i : , , ; , , t i  , - I ‘- ) . . ) , n  j~t 2 1c t I I I I  2 in  5 t n ’  o l i t  306 ‘I I ’S’ n ’  Srtnn

n h a n d — l i m i t  2 :’ ’ 1’’ 311 \1IL ’ t s w i t c h -  St i L t  - ,t  i , m o : m t  ‘n - m n , ’  - - u u u u u u n ’ ’ l  l O t ! . ;  ,l It ~~ au; ’l - - ‘ n - c -  i’ll s ’ t e i m n i c ’ i t  ~x i - -
til l- ’ tr ;,ns uj i l in k  c t - n O t - n  !ne’ — a t t Ic  10 15 ,5 p m t l e ’  1 , 1 , - r u ,’ so l i d  21 n I F t I  w i t t m  output ‘u - , ’c,’, ’ nt f f ’et

~ er ~; in ’ - r ; u ’v is  11)2 7 1t11 ,I I IW t n t  ‘t o ) ,  -l ee ‘ O : , t t ’  1 71 cower n - u -  ,- n t r : c - ’  2 2~
S I t ? ;  dicw.’ nl i n k  k l l  / t r o nk ’ a l l v  ; i c n ;p ’  lueeel due See lIe! .
e’ er -n t e’ f - e — u u e ’ m u c v  is decpun -a - i t t c  12 1’! o ‘- ‘oh a r ( 18 1, 1 19)
2 11 1 , I ‘- ‘ l I t , t’ ’r &-t.’ s w i t c - t n t - i i  l i i i  powe r ; c r n ; i \  ek ’-

at 2116 I I I  I ,  ‘mn - m v  cn tenn;  m ’ i c t pn c t  l n : u m 0 m l i o n

10 dIl  peak Ill d l ,
g a i n  fo r

d sp  xc,, it ,
310 x 17 ”
ice;, dct’a’ idth.

ixe r —Iv i , ,  I I ~ — ‘i : ni ‘ - -u ct I” in ch di n— 0.5 tA 22 In m tp c ’ ra — F s imer i rne ’n t s  See Ref.

cvrs ~~ 7570  ;,n el nce’t’.’r K— IMPA’l’ i’ ellI w ti(cn (4), (8),
:1, ; . ~3:I3 ( i L , xn c n i t ,  hand p ;crabo — diod es with (26) , (28),
; t t  37. 0-I GIL’ . b i d , 12.7 horn; (40), (41)
I ,  f :S—9 : m t ’ s ;,t dill gain , 19

1” , 11112 1 ;i nd 1.15° beam d ItW
:1” . 1) 17-I C l i i ’, xm)t ; width , 2.5 with
;it :lc ; . 9 and :1- 18. 84 inch diame— p ara—
GII z. ter K—band boloid

horn , 25 dBi
gain, 100

beam width.
UHF antenn a ,
S—hand anten-
na.
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- 

I ‘ ‘ m I m I  t o m ;  ( , c m , , c n i , r n i c  :,t c n n ; lO p e- _ I .  , anti  I I I
an , ! h o c -  ,t n ’ l  i i , ,  : , n m , )  - ‘ I i , , : ,  ‘~ - ‘ ; ; ;  , , ‘ I .tp :n tn ,) i — c r l ,  s~~u ’t c ’ r u ;  1 I e. ( ( ‘hanne

h i m - - i  i n t ’ l  I m l i i i , m , - c u t  t n e h i n ; , t i ’ i c c  I c c ’qc .nn- c n i -c ’ ’ ’  Itand
f;,, ’ t c , ’  c r  I _ u , r , , m ’ t u  ‘,t ,- - ~- 1 :t I i n , -  n - I t t ,

V e hic le ( I t - s t i , , , ,

i,i-:s- 1” I s -H ; 1 111); 17 , 11 ’ H ,- ’, -  Sp in ;  5”l ; u i  1:011, IV 1 l i l t  \I’ i l l  s , , -  ~, I, -  s o I- I ’l l I - 1 i l l)

S i l l  ‘l ’it ;cn ;~t s u n —  hyd e’ ;,— ‘ c i s C ;  111) 1, ;  - i 7 m i : m l  ;~m — , m 
Ill 0 I ;cun , ’h  m m  m - ’ — .’in e N i — I ’ ’) ic , ~ c ’’j u mp cc ce nt ,

,‘ 
now-u mc,no— baIt — ful l  a n t i — l a n e  capa—

pc-opel- cry t’lip se i u l l i t y .  1111’
lant or capabi— di plcxer and It I-
pulsed lity Imr ( ’ a rnp .  us e’s

j plasma - 1) 5 1 on upl ink
thru— and I 1m M on
ste rs downl ink

— 
~~cynet flB U . K ./ 11/22/ 960’, Geo— Spin; Solar 258 W 49°E ± 3° Hard—limit ing Up link : 7 . 97602 tn ,  2 M H z

DOD; 1974; 518 svn— mono — array; BOLt E— W; 1 . 1 s ing le—conver— 7 . 9 7 1 8 0 2  GI l ’ for I e, r NB;
Marco— TAD chron— propel . 2 NI — 196 W sion dua l—ch a n— NB; 7 .985 12  to 20 MH z
ni /Aer— (A KN) ous ; 3 lant Cd FOL; nd re peater .S — 8.1) 05 12 GHz for for WIt
onutro— years hydra- ’ mIt er- fu l l  band TT&C WB .
cic— ‘zinc ies clipse repeater. Downlink ’ 7. 2573 t-
Ford capab il— 7 . 2593 GILt for NB;

ity 7 .2664  to 7,28 6 4
Gur for WB.
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l’AY !1)A H ( ‘ l ( A u ( ACT i”HI ~T1( ’— ( ‘l I l t - l i 1’ - ‘ .-l I !t A ’ t  -1

It lon Iiepc’at .’e ’ ,, m ;  I i l l - ’ i l e a u - ,n c, ‘ m u t e - u n , ’ ,, l ’ - ’ u u t - t  b i l l ’  ‘‘u ~n c - c c ,  ‘— , t t - t I , I t  c t -~4 - m i  l u - m i ‘ - - m i
tn-c I I  &C (‘h ;cn nel A u , , , ~l ,  I I n n , , ,  - m . c t u c ’ m  I - p , ,1 i l ’ u t

I c u - q n u - -cm n~ - - - I ta nd - be’ , ‘ ‘ I I t e m
w i m i t h  l i  ‘ Ii

~ — - m o  ~ 1- 110  ‘l u l l )  ‘I’ll!) I I m I ”  n u m c l t i —  I ’ ’  h i l l ’  U t  ~~~~ h i  ‘ ‘ I ” ’  500 - ) p ’ I t ;i ’ 111
less— be ’:,c cc ‘ un i t ,  c i —  I ’ -\’ s of s m i l  - ‘ t ; d n - -  t ’ - t : u I  u l . , l ; i  ;i t c ’nta—
lent , n;e s~ - s i m - c c u  211W r ; m t , ’  ic n  ‘I t t l l  t i s t -  1m- —
-apa— (M B A )  w i th  nc ce , u i , -  si gn.
IF 19 na r r ow s~- t -  H e’ !.
fld Il l bt’an ,s ;  SI l l -  (27 1
lees 5111-1 wi i ic  :17
plink narr d )w

cccs t i l l -
c - c  c i  u l , i r  m e t ’ —
c i y  of 12

c m , m ~ — i ’ m )  cli—
j i ’ i I ~ ’ — ~ for - I I  -

t i l l -  MBA
has 26 . 7dlt
rem i f l incu no
ga in ; 1110
c’i reul ;, r
a:’n ’ ;iy ha -i
13 dB mini-
mum gain;
SH F Mlt , \
has :1 2 .5  dl!
mt  neim u m
gain .

Iting t ’p l ink : 7 . 971012 t ’’ 2 S Il t ,  7.2995 M c ’ch an ic a l tv  2 — I , ;  IV ,l0, :1 — I I , . c; In opera— Strat egic’ See He’!.
aver— 7 . 17 50 2 GiLt for for Nil ;  GIIz dc”ipun X — i WTA ’s dl!’,’, o — 1 7 . 11 t ion and tactic-al (5t , ( 9 m ,
•cha n— N t , :  7 . 9 8 5 12  t i  2m 1 Mlii ’  Carrie han d horn , for Nit  c l i i  K c o n tm u n i c a —  ( 19) ,  (:1 -I l
i~ r . S —  ‘G t m ) ) 5 1 2  Gilt for for W it 19° beam 1 7 , 2  lions
LC Wit width , 17 dB dlt W

~r. Dowalink ’ 7 . 2,573 t peak gaIn; 2 for
7 , 2593 (tILt for Nit ; S-hand omc c t— \V I9

2 1 ; f l I  to 7 2864 directional
G l l z  for WB. an tennas .

4, 0 dB peak
gain , HHC’P.
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I t _ i c , , ,  an , ! I d , I , i t  I ’ ,  , - ; ,  n n ’~ j e n , - I i r , . , t ; - ’ r m  I m - m -q u e’r m m ’ c t ’ -

t - , e i c c , - e r  l , : t u r c t ’ !u  \ \ , - m , ’t ; t  l i f e -  -

\ ‘etnim- Ic - i l l - — u  l i n e-

A l’s— I NA SA ; 12 ‘6 - 1i~5 I n ; C1~~ e - Sp in; So lan 1711¼’ 11 Ol~aW + SI l l , 2 i n t e - g — m ~ l’ p I l c ,k ’  11 1,2 12. C I l  H! 1 -  41
II AC l ’ l n t
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lnsc’i’t I rc — c n ’ t  I n i ~~i ’ n - l l r , ~~- - m- t  c n d s , - d  1 t - x s t ’ n ’ J n u i - n i l~ mt 9,j U e,c,

‘u r  I i c ’ — t
V t - u n’ ;

,~~ 0
- i t 3m.  I-
secontt
V t - I c r :
l n m , , - m i t c ,’ei

mm
- i  9-I F .

untIl K I l l ,
It et ur n
tr ip  from

~ ‘76 to

— — —~~~ 
____ tTi-:i: !~~ !!L. 

— 10 ‘76 , 
See He f.

• Ru,. a Ps. tO. ’ , ’? C’S T s-..~~~ .. Na TSP flP
., ,mb 0.. O~~~~~~ cb S, Ins ass-a a,., FOR ‘P..l~ (19) ,  (21 ) ,

a,, , ,  — -cs-,...- ,, ,o sc’, m- , n •, m an 0,  P0.., s-si., 05W, ,aN’s-,
— — 

~~
-- — ——  ——  —

~~~
- —

~~~~~~~~~ 
— — (3 4 ) , ( 5 2)

so _ , -. ~~ •0 0  — - ,i S Si O, c ,  li i i , ,
i1~ ~m~ m IN , it St

,A 033*. 50 ci s -a -,, - ‘ -
P 3 i i ,  SiiSu. C. nt,,p 

‘5’ DO,A ~ ..,n m0c.m,..
,c , cia., a , o  ~~

E iS 5.1 - ,i _ •  is ,.,,, Sl,S~it
- 20, m t2i fl, ’dii

N Sea - ,,m— , cO i i- ’  u .s
P “&‘ 5 ’  4I~I NA NA HA 50 NA

N ,~ 33 0 - - - ‘ Frequencies
‘I’ ran , tc m, , t (e r s  T~mpe (Syntbesized m Power IMpose

• ‘I ec -e - ,, , - a s  - .ai  C-Band 3950 , 4150 I I  wat ts
and 3750 c n u n ~

5 0 ,  - is . .5 DesIgned for RET 1569 and 15 co’una
experiment 2670 H)) 0

N mc s S0~ , i t  - S—Basal 2075 M H z  21 watts

~~ 
- - L-fland 1550 M Hz ‘10 waits

UHF 860 MHz 105 watts

— - 0, P 5 “ ‘ 5C 0 ci e it  ;ece,vern i type i’rem~uec ic i ,  — , ,- , c , , , , , , ,

C-Band 5950 , 6150 , sn- I  t350 51Hz

‘‘ ~ ‘ p  - ‘ , R  i’ ‘ - S— Sasa( 225 0 dl i i  -

35 L-I)~nd 1631 n i,nci ,,
— ci ’ m ’ i ’ - , , - S 3, _ s  - CO 0 i d e  is

V HF ISO M iii
5’, P , , J o e  co o 5 5 0  Sc

ped al Feature,, !‘I-tnopuloe oper i t iec n
— , I ~‘ m~ p -0

- Coherent p hase 1,0,-k oçom ’r ani ~nn
na 0 - o ’  , m  ,, -,O - .
us,, R eelpt t ran -m t m m , s s i o n  of up t i  3 dr eq uenr c es scno caltane—

20 0 - 0 0 - ~~5 ‘, .3 osut je
N_ i ,

N- i ‘a I ‘ ‘ e  o c - , ,  ,, c i  ,, , ,, ,i 17 fr equencies, ” with ,iiro.e t ~vnt homsls 0 ( 1 4  f room a
~‘- ~~~~~~ - , , _,, — — “ sumaie frequency stand a rd
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Table 2 — v . 1-o s-c ign Gov ernni clmt  SIx,rn s~ red ( ‘ m n m u  fl ‘ A n d ’  a t ic

SA F ) ’ ! i ,i ’H 
— 

5 ( ’ \ i i ( ’ T l A l ” I  l i _ s I S  l’ -\ V T s , \  - ( ‘ ‘- ( n W

I , d I u f l i ’ h  I cnn , ’), n , ; ,  St , ) , i i i  I’ m ’ s , ’ ,  ‘ ‘ - ‘ “ i  I c t ‘ u - - - t - , ‘ n , , , m n , n ( ,  - ‘ i ’ ’ u ‘ c- p, e n ’ -  c c

~ i n n )  l i m c n , -  ac,,1 ‘ m m, - m e n , l  ‘ ‘ , l i , e e u  “-a ct ’ - . ’’ t -~
,‘, m n , - )  ‘,c d ) ’ ‘- s - I ’  m m  I i s . - I .  - c

~m i l o u t  - i n n - I  i ’ m  I - i n  i n ,  - I ‘in ‘ ‘ i i ,  I - m l  m u m , ’ , - - ’ I ‘ ‘au. u ,  m ,  I i ; ,

(;ecfic,-em ’ t ; i t i n i c ’ t n  (( 0- 111,1 1 U i -  ‘ A m

Vch c’l.- i l l  - s i  I ,  ‘ m m ’

r s l o ln iya I 15511 7 ‘ 2~ ‘ / 1 i ) ~, I l l )) m ; 5  - m , — u m l m m n -  r , n m i i  (V to 3’ : l ’ m l  x N , , n l c n , c ’  u r  t u , ’  \ , n m i t -  , n ,  — , I c

(F I t )  11)71 ; m m c c —  t i t - m u l , , n m - ) , j I . m I  I , ’ i ’  u \’ ; m n , )  5’,’ ~‘; 1 I , ,, , ,‘) u i c ’ nt’ , I n  - -  I ,  , m n ’ I , ‘‘“ o s - — en  1
A lie , erhi t  12 e m - u n - c ,  , - ‘ t c ’ e - ~ 11,1 1, ;r, , I ’’ 1:, ’ m ! , ,  u ’ t ’ p c - ~~~i c - ’  n I h

hm’ n n n , -  t l n ’tn 1 - , ~, c - u  - g i n i ~ - i n -! m - u -  , m i , - , , en ‘I . I ‘ -

o r ) ’ i t  ( ‘ogm nn i ’ , ‘ - n , i n ’ c- ’ - I r , t t ’ ,i 4 ,

gas c - n i l  - c i  ‘ I ’ -  m m
(pIn or  Si d i  ‘ I c  u u -  c n n - ’

I iqet  Id
fuel
ols

_________

Mo iniya 1 12/ 19 ’ lS i , ( n l ’c

L (F —1 9) 1971; 73)  I- mu ’ - ;
A ile I;,e5 , 0 0

Molnlya 1 10/14 / ~t9 963 x
(F-2 1) 1972; 38 13 kn e ;

A lie 65, 1°

Moinlya 1 2/3 ’ 39534 x

(F-23) 1973; 824 km;
A l i e 65, 1° 

—

Molniya 1 8/30/ 38941 x

‘ 
(F -24) 1973; 1415 km;

A lie

t M olni ya I 11’14 - 
39577 x

(F -2 5) 1973; 77r , kn i;
A li e 65. 4°

Mo ln lya I 11~ 30 396-l i ; x

J (F -2 6)  1973; 709 k n i t ;
A l i e 6 3 . 0 °

Iviolcaiya 1 4 ’20~ 2,94527 ’,

(F-27 )  1974; S 22 ki e n ;
A lie ~;4 , 1°

Moln iva 1 10 24 ’ 395 12, x

(F-28 ) 1974 1 ‘S I n) knn~
A lip ‘;; l 1”

ii- 

-. --~~~~~~~~ - - -~~~~--
~~~~~~~~~

. ‘ - - -  - — .---
~~~
- - - ---

~~~~~~
--
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ment S1stn:,, ‘ i t ’d - m n ;  - ltnun i ic at ion s Satellite Characteristics

I ’ S V i ’  - S u m  n l l , - \ I ) A ( ’l’ I I N ! ’ h ( ’ s u i I - ~~ ( ; A T l i i ~~. \ T  I i , \ ’ l . \

m i t  ,-~ ,.,‘
, - ,  

~n , I II ’ - 1 , - n ,  S u n  - - u , ’ m  , I ’ m c s s c ’ ,  I 1 1:1 ’  I ’  n,  — - m t  t I - u~ c I 1,t- m , , ‘ . , , n c m l  s - - I t -  -

t t  ~~ - i ’ t m - un nc— ! ‘, n , - 1 — i m  I i g n c m n -  ‘I ., m - ( ‘ .u p’ i ! - u l i l s
i - n , -  ‘ m i — n,, cc m m m i i  I , , - ,- t if ~i I c - n ’ I n

- ‘ i - ’ ’ (C I I

Mr f ’  \ u u m m  in — ‘ ‘ i i  \ ‘ ) L ’  2 — I t  I I . mu t O , -n - - 1 — 2  st : t g c  Il l) F~~t .  I , ,  opc ’n - 1 s i , h c - ,, c ’Itk n - “ ‘ ‘ i ’  Re f .
tr ar ~ - - - , —c s, — in m , I m k -  I- ’( ’ t u sh —  ‘I’\V ’F, \ m I l l ’.’,’ — i ~ ’ . 1 c t i o n  te l an t i  mu l t i  (9 , , (19) ,

~~pe :Stc ’’- - ‘ I I ’  - - m u m - I . t , t c ’  - c ’s  (1 n -c-serve p e r  rt ’  to chann e l aud lu )~ ~) , (60),
Itthg I nt ’ l  x n - . , I  f r , nm ‘I , I n - 1, ; I t  I ”  dI l  pe:Itc ’ i’ , — 1 8 . ~~- Sonmc ’ t eie - (61), (63)

~s. I” rm snt  I - h ( IL’ - ~ m u i n c . 22° 40 5’.’ for  (III - K phone t han -

rr K’ ml ) , e m i n u , u m ) d t h ,  video or neinu ( ‘ f l f l  K”

~ n i l ’,’ - ’  ( ‘in ’e u ia  r 1-I SV pe r  ncul t i p lexo- ’l
poll, ri7ati on, ilupl c-x for VIII- ’ tc’lt’ -

m u l t i graphs ’,
c ’h an ,nwi  photo- fa r - simm
telep hony ’ lie , audio,
4th ‘I’WT)
ime ld in
re se rye’ -

2— 1 5
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Table 2-2. Foreign Government Sponsored Commtm,ications Sat

SATFI , t .,I’I ’i- ’ ‘m i’ -\ ) ’I- ’ ( ’ I t A I - ”I ’ 11 .-S I ’ ’ .  I ’ A Y I X ) A h d  ( ‘ I h , - \ I t AC T I

Spm ’n so ,  h aunch  I , , , i ; n u c ) ,  u i r ) , l i  Si . , ’ - u l i  b ’ ,’st ’  ‘un ” ,  m I , i oc :i t t on ( ‘ ‘ , n n , n n , n d n u i i  m , ’ “Ii t I m - p c - ., n ’ - ’ ’an d I l l
an.) I)at e anm i  (In  : , c c t h  i m u l n , , n u  Su i t , ’ ’ ’  (‘m t~~m d mi nd Si ,) ,  s v s t c ’ n ,  i l  )~~

- C ; . r , n~ l
2,! aim - ant i  t 1 ‘ ( m i t  16’’ I gui c- tv  Inc-I in ;t t  ion }‘requen c’k’s h and—

fact ecr er  Launch We i g l n i  l ift ’ - - wi dth
\‘ehicie (it s) ‘I ’incc

M oinlya l L’SSI( 4 ’29 ’ s ’a s ’a s ’a s ’a a s  395-82 x s ’a s ’ a
(F— 2 9) 1975; F — I ’ S  F — I S  F’~ I ”  ) . ‘_ ) t  F — I ’ S  770 km;  I - I ’ S  I I ’ S

A lle 63 . 0 °

Mo lntya 1 )i ’I t I  39601 x
(F—SO) 1975; 744 kni t;

A lie 62 , 90

Molnlya I 9~ 2/  35794 x
(F-31) 1975 ; 611 km;

1 __________ 

A He 63.0°

Moinlya 1 1~ 2 2 ’  39848 x

f (F-32) 1976; 506 km;

I __________ 
A lle 62, 9°

Mo ln lya 1 3 ‘12’ 406-83 x

i ~‘-33) 1976; 518 km;
I
t __________ 

A lle 62. 5°

Molnlya 1 3/ 19/ 38984 x

• (F-34) 1976; 494 km ;
A lle 83.00

a 
Mo1~ iya 1 7/23/ 39059 x

- (F—35 ) 1976; 499 krn;

- A l l e  62 .9
a

I

_ _  ~~~~~~~~~~~~~~~~ 1 I _  _ __

I 

-‘ - ‘ - - -- - - - -  ‘ -- ‘ - - ---~~~~~~~~ ---- A
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it Sponsored Con irn uni r ’ation s Satellite Characteristic s (Cont ’d)

I ’ - ’ . Y ! i ) - S t m ( ‘ l I ’. H A C T I -  b) 1S ’I ’II ’S 1 ) 1 1 11 S I t ’  m N , S i  ‘ST- S

flitfl im’, ml n - ’rm fl.-~~ - . g , - -  n u t  1( 1- ’ (n,- .,,- on .\nti’nnmi ‘a s ’, - ,  I -j I l l 5  ‘-‘v~ n t ’ , , ,  ‘- . m u , - l i , n , -  ‘ I n , - ’  , ,I m ’ - , , m t l
m — s v s t c - m ’ - ‘t ’’t ,~ I ’  ( ‘I cme nn el  ,\ e , ; n l i  ( g u n , - U ’ ’ - - (“ ‘I’ , i m i h i lv

F r e quent- i t ’s  h l and -  f i t ’, ’ ( c f  2k -r i
width ( ( ,  “1’)

8 /a s ‘ a a “ a s ‘a s ‘a s ‘a In opera-
F’— I ’ (  I- — IS F — I S  ~~~~~~~ t ion I 1 0

I
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Table 2-2 . Foreign Government Sponsored Communicatlo r

SATF1 I ,I TF SI ’  -5 ’ l i i )  S Fl I d ,A ’ I ’ A I ’A Y IA c A l l  ( ‘ thAI

‘Spons~in - 1_ stint—h Imm une ), m t ’ ’ , I t  ‘St . m l - j l j  I , , , ,,  ‘-n,, ’ , ’  I ‘ , c - , c I ( , , n m  C’ o n , u u , u n i m  m , I ~~’r ,  t i c - p c - m a e - -  c , , ’
and flute and ( I i ,  en d  / t l u , , n ,  ‘s , , m , r o-c ’  l ap:. s o t  “- i l ,  s v m - t t - r , ,  ‘I ‘ I ~, ( (

Stanu - and (dr i t il 1% -n i gu c cit, lrcm ’I in at io c c I r - c -qe i e nm -uc -  I i ;

f actur er  t ,aunc ’h We i gl e t  l i l t ’  u s m

Vehi c le  (R oi l  I i  c c c

M o i n i v a  2 USSR 11 2-1 - 2756 s a s a s S mu ;‘ , ‘ i T i , ‘, 145 1) 2 ‘co t - h a n n e i u ~ 5 , 7 t ’  1 , 1 CII ,  - ; m , 5 d m
( F — I )  1971 M m d — M i m I  5 1 , 1 - S I - - I n i v i c  k m :  2 , 2° 1-1 ‘.11(7 apart ; 3. 1 It) -1, 2 G I l ’  i m i

A lie n iya  n i v t  n u i v . ’  1 ic ’sfl  I WIt  channel dow n W I
S (est) I (c ’st  I ( t ’s t (  40

Mo lniya 2 5 ’19 ” 390 94 x-17-
(F-’2) 1972; k m ;  (15. )l ”

A lie ’

Moini ya 2 9 ‘30/ 39228 x
( F — It )  1972; 1125 k m ;

A lie 65 .5 °

Molnlya 2 4/ 5 / I t A f  27 x
(F-5) 1973; 1412 km ;

A lie (5 , 5°

Molntya 2 7/ 11~ 39777 x
(F—6) 1973; ‘;7’; km;

A lie IU~ 6°

Molnly a 2  IO ’39 1
(F-7) 1973; 497 k m;

A ile 6 4 , 3 0

Moln iya 2 12/25 / 39C,80 x
(F-8) 1973 ; 673 km ;

F A lie 6 3, 0 0

Moiniya 2 4 ’26 ’ 39469 x
(F-9) 1974; ~7R km ;

A lle ‘ 63.5°

Molnlya 2 7- ’23 / 39127 x
(F -j O) 1 9 , 4 ;  1227 km;

~ llt ’ 63 .00

Mo ln lya 2 [2/21/  39777 x
(F- li) 1974; 575 krn ;

~ lie 6,t 70

M oinlya 2 1/6 / 39624 x
(F-12) L975 ~ 726 km;

‘. lie 63. 1°

Moln lya 2 I’S ’ 39612 ~
(F-l I) 1975; 695 km ;

A l l e  63, 1°



Qonsored Comm’.t to i c. ’atiofls Satellite Characteristics (Cont’d)

l ’ A Y l  : -  S I ’  Cu -\ l ) A ( ’ T F  I) l STI ( ’S c c l ’ (  1, -S I ll ‘N A!. t i -S TA

m a I m - e n  )(, ‘pi ’ ,~I c - - -
- 

I l l ’  t lc m c ’ ,t r: \ , m l c - u , ,  , O ’ - ’ m , c -e -  1 11(1’ S ) ’ i I O ’ e t ,  .‘- - , I m - l t m t , -  l )pt’ rnl t i~tr 1 ‘c I t . ’,
ten, I I  ( ‘ t n , i c n n e l  .-\r e , p h i  I- ’i g i i e m -  ~ml m , 1 m m m ,  Cap i) i l i I ’ ,

F requenc ies Rand fic ’r (I f i’m I t ’r l
w id th  (C ‘‘I’)

an mcc ’in ’ 5 2  to I; , 0 G l I i  up. N I L  4 5 : 1  5 I , m l n , i v m m  F I l m  — l u m l p  - In o p c ’r —  a ‘a Molniya See He !.

~part ; 1) , I t o  4 . 2  G I l . ’ 10 S l h h i ;  1 P 4 5 1 1  2 (d lVsV ‘ K U’s!. ati on 1 (esl~ (9) , (19) ,
noel down ‘, ‘ . ‘h) u ( c ’ s t c ;  ‘34), (61)

30 \ 1 I l - ,
‘ISdlIW
les t ) ,

2— 17
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Table 2 -2 .  I ”ol-eign ~~ )vernnlent  Sponsored Cornnlunication 8

‘ S A l  I I l I l t  SI ’ -’., 1 i I ) S F 1  1 . 5 1 5 
— 

I ’ - \ Y I  - ‘ ‘ I i i  lt , SlmAC T~~~~

I : t c n n , - ’h I , c ~, ,,-m m d - i  1 5 1.0 - n I :  I ’  - s , - I ’ - - ’, ,  n I , , c - , I l ’ , n ,  ( ‘ - -  ‘ , ‘ , m u c n ( i - m i t m - ’ y .  I ) ’- ; ’ .  I ’  - m n - ’ L I
c n n - I  1 1 , 1 , -  ce , ’ )  i i , ,  ‘ ‘ n , I - , , n ; , , , ,  “ - ‘ m c  n - n ’ ’  1 ., ~u , , n n , I  ‘— m c i , — , s t t - m :  I I ~, i i - - - ,n ei ‘~~

SI m i n e c  0, !  ~~r ’ I , ih  l i t - ’  i i :  , - , I - , I m , , - I c en .t , , r - n m , ,  r , - u m  ci - : , , , , h— ~~
I mi - I n n ’ - , ’ ’ I , : , n , , m u - ) u  ‘ .Veigt ct I i I t -  - In ) ,

V e h i c l e  f i l m s )  l ’ i en ~ ’

Moin iva 2 i’~sio 9 ’9~ i’m, i’ :, s ’s S m ,  ci’ : u  39 7 1 7 ’ ,  s m i  S I t  5 5  —
(F 14) 1975 ; 1” - l  1 - — I  I- — i F’— l  F — I  c 3 9 h n i - ;  I 1 1 - 1  I — I

A lie 63, 0
t)

M o l n i v :c  2 12’ S? 39870 x
( F - I S )  1975; -I- 45 c k e n t ;

A lie 62, 8~

\ I , t l n i ’.~ 3 11 21 I /H i p — Or bi t  39559 ~ —

( F - i )  1974 t iea i  (-or- 793 knn;
or l) i t ;  r ent - 61) 00

12— ion
hour “vi-
pee- i od tern

Mo l n miva  3 4 ‘14 / 3976.45 ‘,
(F -2) 1975 ‘.451; k m ,

hiIt

Molniya 3 I I  ‘14 - 1)9752,
(F-3) 197’. 605 km ;

63.0°

Mo ln ly a  3 i2 ’28’ 39846 x
(F-4) 1975 507 k m ;

62. 9°

Mo ln iv a  3 5 ‘12 / 10660 x
(F—Si 1976 - 405 km ;

62. 8°

4



F, __________________‘_‘_‘_“_______—_-O_-_---.--_-. -- -- -- 

ent Sponsored Corn in ulucations Satellite Charnc’ t&’r isti - s (Cont ’d)

I ’ ,-’. Y t l ’ \ ’ i t ) \ l t A u  I !  I I I ”  I I ’  - 
- 

( m l ’)  I i - \ I I I - \ \ 1 .  1 , -S F,-’.

U f l ( m , i - ’  I I  - ; . - -1 ~~’ m  m iend  
— 

I l l  5 - I , ’ ’ . - l ’ -~~ - , - I l l - I ’  ‘- v ‘. ,, — -. , n , ! I ,  ‘ ‘p. m - ‘ , - - , : : , l 1’ - - ’ ’ -

I ( !  . , , au , - l  S m - n ’  I ,  I i g n c ’ c -  —~ , t - ~ ‘ ‘I ’ ’~ I i ~ ,
, -‘~,ue ’ nn I Iare ,h ) , ‘ i i t  S I c -  - i t

(( I l

a : ,  ‘S S ~~ m , - I  i ’ ll ~~~~ 
In ope n - - ‘- a

I F’~~1 F ’ l  I 1  F’ — l  a t ion  I - I

Video nt nd h ’~ rated
mu lt i  - ‘-l,;i n - ver sion
nel radio  of
c o m m u n i-  M o in iya
n a t i o n  I & 2.

See Ref .
(34)

2— 18



r 
- - - .  — .- 

- ‘  - . 
_ _ _

Table 2-2 . Foreign Governn sent Sponsored Communications S

SATFI1,1,I ’r l- ’ S1’ . S n  I ‘ ‘ 11,1 1 1 ‘ S F - S I’ ,’. V I  ‘u -S  I c  ( I t S ImAC 1

‘_
~~

_ ‘
~

‘ _ m I , . , u n n u , ’ ) m I , _ u i i n i F I ’ m - I - i l  —,I : 0 ’ i t ~ I ’ ’uu ’ n ‘au , ,  - I _ , m e - : , I i ’ ’ , ,  ( ‘ - m - , I n , n t , , i , - ’ m I , - , l  t n t — i , ’  ‘ t m  m , n , ’! I~ I ’
m enen )  I i : , ) e -  m m , , , I  ‘ in, - , n n , )  - u t , , , n ,  ‘— ‘ ‘ a ,  - ,- I p - u  ~~~ — , u ! , ‘ s ’ , ) ,  , m  - ‘I’’ ! I, ( ‘ - ,nu ne l

‘- I : , , , , ,  : ci c i i m , - I , j l  I t - ’  j ;’i , i - i ) ,  1m m - u n 1 ‘ ‘n ’ I r i - ” p u c - , , ,  i n -  m m m d—
[m m c - i , c , - i - ,  l . ;euncic 5¼ c -c  g) mc I ,i It ’ ‘a- idth

Veh ici t ’  (l t is )  d’ i n , , c ’

Cosmm ’n ’ 637 t ’S S I )  3 2 6 -  Ge,, - 7_ O
45 ’.O 

F:~0I I I , -) s v n —  1. 1
chro-
noun’

Cosmos 6115 6 p29 ’ 39 160 I-]li p t l c m t
x 1239
km 71s , i;

ran note
period

Cosmos 687 9 ’19 1487 x C i r e t i l a r i
— 668 1974 1468 7 1 , 00 ;

km 115
(ave. ) m in u t e

period
1:ive , )

Cosmos 711 2’28 ’ 1500 x l ’ i r c ’nc l ’ ,n
—7 1 8 1480 73 .

km 115 . 5
(SV e . )  mi n ute

period
(are. )

Cosmos 775 10 ‘8 - Ceo— No dm ct a
syn— o.

ch ro-
nous

Mo ini v a 1— ; 7 23 Soiar 90° F a mc Moiniva 2 5, 7 1” (1, 1 G11’i up, I I  MHz
1974 - a r r a y . except NI )  chan 3 , 4 t o 4 , 2 GI l - - or NB

batter- nd center  f re -  down hannil
lea quencv shi f ted  (~ MHi

7 2,111, u ’ r  WB

__________ _______________ ___________________ 

-hann ~~
Stat slonar 1 12/2 2 3 axis  990 F ~ 1° ii . 2 Glh ~ 12 2,111 , -

1975 wit h F -SV up, 714 — 12 51Hz
— orbital do,, ,, -

corr ec
ion

sy stem

Stat sionar  2 1976 3-5° V 5 7 5  I” 8. 2  u j l , - tqm ,
3.  12 Ia 3 , “7 G U z
down

_ _  - -- _~~~~~ _ _ _ _ _
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mer it Sponsored (‘omniuiiicatio ns Satellite Charac te ristics (Cont ’d)

PA\ ’ I m ’ \ t ’ t ’ I l , SR A I ”F l I ) I54 ’R S 
— 

n u t  l AS I n N - S f I i \ ’ I ’ ,-S

)~7) m u T n i , ’ - i t i o n  l l , ’ I d m - , u n e - - m n , , ’ Il l ’  d im , , , ’ ’ ,  S n m l  i - ni , I ’ ’i~m e ’ m  I I l - I ’  “ ‘ , - - i , - m -  5 , 1 , - t h I n  u ~~~~~ -0 , 51  “1~~1~ -

Soi’ ‘ - u s t ,  cn n I I i m  ( ‘ I u : , c cnc l S m m ~~ t m  I - i ) .mc t r t -  a t , , )  n ’  I
I n - , - - n i t ’ n n  u ,  I la n c i  f i m  ‘ -  I )f Me n - i

(C ‘‘p

In m d p ( ’ r —  S R I  i t S  n”,
a t i , en cmj o m c c , u r d i

c a t ion  a.
See Ret ,
(6 1),  (6 3)

I

i/a Mo lni va  2 5 , 7  to 6 . 1 (511, up, 10 5111, A u d i o  and

~~ ept NI! chan 3. ito 4.2 CII7 O n ’ N i l  v i u l c - , ,  broad-
ei center f re -  down -hann ei ~’ cast capa-
~,iencv sh i f t ed  0 51117 h i h I t i e s
- MH or SVl )

hann nols
+ci ,  2 (.1-I a —  12 S I l l ,  V d d c ’ m’c Id e— See Ref.

up, 7 1 )  - 12 h t I fz  phon e and (61)
down te legrap h

e:cpu m ) ui l i t  es

5 , 7 5 t in 6 . 2  CII -, up. Peak 1a m Icc f l i g h t
3. 42 to 3, 45 7 (5fl~ . 23 dl t  preparn-
down l ion
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‘I’ c ( m l o  2—2 . F’oreign Government Sponsored Communicat ions S

S A T I ’I , I , I T I  S P A u l m ’ I m S I ” F  ‘ 5 1 5  
- 

‘ -S V I ’ ’ \ I i  I l I \ ) ’ .-S (’ TE

-
~~

,,“, ‘ - ,  - m I : , m , n - ’h T ,, u , , n n - i , ‘ ‘i I) 0 ) 1  - m l  i I ” n n ’ , ’ - ) , , , i , ,  I . ,, . , ‘ ‘ n m  I i , : , :  n , m n r n - ‘I  i n n  I n - - i c ”  i i ’ ~ u n , - I - I
m n , )  I , - , ’  - : , en -  I~ n m - : , , ,  I , 1 c m , , ,  5- ’, , ,  n - c  n ‘ :~~, - :cn d 5,0, — ‘,- a l m - n nn I I  t I  ‘ ‘ t a ,nn e i

\ t , t , , ’ m  m i n d  i n , - I ’ j l  I c  ‘ L ’ n ,  , l u  I , : n ’ I i e , , , I  I ’ ’ , ,  I n m - n i n e - a -  i i -  m : , r , n l -

n m , -  I - n i n e), SVc’ i l l n )  f l i t -
S m d u i , - t e  ) l b - ’.n I i

‘l a t s i o n ar  3 ) ‘Ss ) i  I m m i Gc,’m a — ‘I m c i i , ,  ~ m m I : t n ’  “2, ’’ I 5 . 75 t ,  i; . 2 t ; i i - , up,
-‘ c n n —  w i t h  ad ’, ’;, , 3A’-5 1’, It . “7 i - I l ,
t ’h r o — on ’ t u i l a i  , l , , -, ’ , ’n , ,
noun, correC

tii,n
sV s) efl)

S’t ats ionar I 197~~- 11 ” 51,’ m ; . 9 to m , , 2 5 ’  I I - ~ up,
‘1979 1, 5 i i ,  3. 1, CII ,

down

Statsionar 5 s~° I- I ; ,  um t , ,  ‘ 2 5  CI I ,  up,
3, 1,7 to 3 . 9  1:1l ,
down

Statsi onar ii 1979— ‘SS” F

__________ 
1980 _________

Stats lonar 7 140° 1/

Stats ionar 8 1980 29° \V 5 . 75 to i - Il CI I ,  up.
3, 4 2 to 3 , i 7  i ; l l . -
down

Stat slonar 9 45° V

— Stats lonar 1 170 ° SV 

II _. _ _ .i

____ 

,. ,. ,~~~~~~~~ . ~~~~~~~~~. , 



r
ent Sponstn’ ’J (‘onimun icj t ions  ~-Ut i Ji t& ’ (, ‘har.m ~-teristR - m, ( ( ‘out ti )

l ’ ’ . y l~~- \ I ’ l ’1 l \ i l ’ ”rl n I ’ Sr I ,  ,, c i J ’ l J t S I J c ,’, \ I  l i l t . ’ .

nj n n ,  I c o n  - nc i t e m  ‘ I m , , m i m n m  5 ’ ’ . , ,  I ’ ,enci , - I I I m ’P Ii “ ‘ t e l l , ’ . c c) ,c t i m  mn m , i l ~. c c c i
— s ’,’St c ‘ I ’ ’  i n  ‘ I ,  fl ! ’  \ e l m l t n  l j g i i n c  n i t , ’ (ap t) 1111,

1 1 .  ‘— ‘ce-n i le,, lm , , e ’ , l  n u t  1 51.-- I
I t )  I t ,  ‘1’)

5 7 ~~~1~ I I  • up, I’c- ,mls ‘ t i l t  In t i c  u I  1 . 1 *

3 . 1 2 1’. - ‘7 ( 1 1 ’  23 d l )  p i c i  n c - I c . e a p lu .
h - i n, i t  m c !  p lu m!

Ic - I c - n  n’~ep Im .
, , u ’ t n ’ m  an . l

t e l

_________________ - ________ 
) , c l t l u ,  S

6 _ u ’ l , m  c , 2 ’ C I I ’  mu p . In m c m l i ,

:1. 5 to 3, t ( I I I ,  s ’tI  “ l , igc -
, Im, , ,  -

i i ’  - - 2 5  I ’ l l ’  up,
1) , ‘;7 1” ‘1, ’) ( ‘ I I

‘‘ci

‘1 wu ,  a nil c ’n n n n ’ c s

ii , ? .  n , ,  - , u m m , 1 l ,  c cp,
‘1 12 t m ” , ’ ” i l l ,
dc ’ -’,
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‘l’able 2-2 .  Foreign Government Sponsored Cotu ntuni cation s ~

‘S-S li T I , I TF ‘u~’ -\i  I c l - ’ S I t l u S t  S ) ‘ \ Y I A ’ , \ t m  c ’ I I A I )AC T I

‘-,p , t e n s ccn - I m a, , I I n u n , - ) ’  ‘ i ,  ) - i l  “I 1 ~m I - P.,,, i - n  I ‘ ‘‘nm m I - t i ’  i t  I ,  m m  I - , , , m , , c i m , i ’ - ’ ,l m m ,  H m - ; m e ’  m i t  , c c l  h F

m i n d  t n , 1 . - - ue u ’ l  ( ic e  , , , m , t  ,‘ , t , , i e ,  a , , n m ,  ‘ i i p - , m , ~I ‘-n O ,  v - I c - n ,  I 11 ,1 ( ‘ . in n e l

\ I , , n , n u  t i t e l  ( ) e ’ ) , i t  I , ,  - j , m~~, c m l v  I nn , ’ l , n - m l , ’ ’ n ,  I t ‘“ f l i t ’ ! . ,  c c - t l a n d —

f: t m ’ l , u r e ,  T ,mc ’ , cnc l i  tt c- ~~~ i i t t -  ‘a ,tl th

V et n i c l e  ( I t ’ ’ )  1 m m - u . ’  
_________________ _______________ ________

(‘i m ctc n m u n i c —  (‘an ac l;, 1 17 - i - i ~~9 m ; . ’~ ‘ m m m x l ”  ‘a - I a , -  12, : , 5’,’ 1 l , ~’’ 5¼’ S i n _ i c ’  - m n , , ’  , ‘ t~ i ’ n ’ , ’ m s c - - ~ ‘ ‘ - m c 1 -LO F ’ t u r 85

a t i m ’cl” ac id 1’ ) 7m -, 78- I s v n -  I i t ) n  ‘ ‘ ‘ ‘- m v ;  l e G .  fl , 2° “ i n t n  I i n i ’ a e  I ’ ’  11 , 29 G il , , - I I I ,

F c ’ m -hc,i , I in u rv NAS A ;  i t , , e c •
~~ 

, - ) , , - ‘‘ - r n ’ , n n m - ’ m  N c ‘ 1 ( l i t  ~ i IV I- SV; 0 . 61d rept- a t f ’r s . I r a m - m n ’- - r - t t l m  -ha nne li

Sate l l i t e  SpAlt , I~ ’It a c m , , u n unn I, m illc-m- - I , , , ’  m ’ s -  I l i , ’ I , — 1 , m , w t ’ n  I I ,  “ - I - I t ’  12 ,  12 1  10 MHz

(CTS1 I)( ’A , 29 14 2 ~~‘;e r ,  Nheet ic ’ s , p e r iee l ( ’f l ) )  I S V l  -S t m m t —  G11 . ‘(r at -k ing  d c —

SF1) , (ANSI ) ant i  h v —  22 ( 1 W fo c ’ f f i c u m - n , , - v  up l m n i ,  ,~ 2 ) m l c T , 1:1” m et r y .

Bristo l  d r a , i n e  hous e ’— a n ’ c - m , t ’ - n ’  I ) , m , i ,  S I l l , , - t ’ ’ w n t i nk i , ,  1.5 MU;

Aerta— letn , keep inn u’ ; 5( 1 - 2277 , 5 2,111,, cocc i—

space 1001) IV onand .

[ ( I I , ;
L i m i t e d
enl ipce
( i l  ~~ I i t t

I ’,’.

Engineer-  Japan ’ ‘1977; 559; Geo- Spint Solqr 107 SV 130° F 6-channel  vc  S-hand: 2 , 1 (5117 up. 8 ,2  MH~
Ing Test NASDA; N- 302 syn - mono- a r r ay ;  BOL; * 0, 50 h r a t i o n  data 1, 7 ( h z  ‘t”wn , for S—
Satellite, Mit su- launch chro — pro— 2 Ni -  92 IV F~-IV and x r n t r ;  S, N , ani \ ‘ilF : 136 2 , 1117 band
Type U blsli l vehicli nOU S; peliant Cd b at- FOL; ± 1, 00 K - t and propa- down , 148 2 , 1h z up.
(ETS IT) Elec- (AKM ) I hydra-  ten t’s part ial  N-S; 9 5 0 gat ion experl -  Coherent signal ~

trlc ! year  zlne ‘ eclipse ± 0. 0 ments .  S-band t ransmit t ed  at
Aero - capabi l i -  transponder I i  ( 5 h z  and at 3 - ;

nutro- tv provides (5h z ,
nba- rangIng and
Ford communica-

t ions.  VHF
telemetry and
corn uiea nd t r ann ’
ponder ,

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

~~

— —

_ _ _ _  - ~~~~~~~~~~
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nient Sponsored Corn inunications Satellite Characteristics (Cont ’d)

I ’ A ’ . ’ I , u \ l c ( ’ h l ,-’ .IIA( ’Tt  I1I STB’S I P I  t ) - S ’ l I c , S - S T .  I ’ S ’ t A

m ,scu cti , ’mt c ‘‘n It - I ’ m-  t i  ,- m , n m , l  
— 

l I t ’  I i i - ,, .,, , \ m , I m - , , n , ’ ,  l’ ,,ns’ c ’ n  I - t I l l ’  ‘— i a l m — i m - , ‘- : , l e I l  Ic ’  ‘ l i t - n  il  ‘ - ‘ ~ ,I ‘ , - , t t  —

~*b — m ’ v — t e ’n c ‘I ’ I n~~’ ( ‘tn mt n rce l  .‘Sn n ,p l i  1-i c_ u ’ , ’  —‘ I , , I n , ’  C a p ; c i - i l u m v

T” c’equ cnc Ic ’ -‘ I n an d f ic -  r ~~f SIt ’ r
wi mht i c (C ‘1’)

~te conci , -  ‘- 1ln ’,- ei ’ , cnn I’ m -, , , :  1 - 1.0 l”m t uc ’  455 i i , 7 ‘i wo “ m i l l  2 - 21) 55 - p i II ’, S ’, i l l , ‘, 
- 

In viper — vp e r io e ( . m n l  : , Sn t en n a

~ linea r I , ,  i-I , 29 (~h I i . . 1 h z  CII: ’ _‘im) t a l l ed  ‘I ’\ \ ’’F ,\m- ic t Hu F a t ion  c i ’ i , l , - u ,  i c r o a d —  coverage
*aterm’ , ‘I’ ,- a n - ’em , i t s  t n - i , , ,  ‘hanneis  c m , r —  p a r m , h ~~I i i - c - o n , m n a , u n i - m a s t to ‘S It , depends

~~—power 11. ci -l I t  I n  12 , I I I  I I )  111hz r i t - r  re flec’t ,,r s , - m m I i u , n ~ , h i a m e ) c ’n -  upon

fl’A h m m ”  C I I ’  - Trackic i g  n e —  wil l ,  2 . 5~ t r m i t n s  - e a r t h U - r n , , , —  ex pe n c—
Ic iencv up 1 ink is 2,1 1, - 1 - i ’  n n c - I  rv. I,eacc;width , ponder . n a ls , audce , tnent

eate r than ,  11th , ,), w n l i n m : - . Is 1. 5 2,11 1/ 3) 1.2 dB 1—200 55’ br o adc :an ’t , being
2277 , 1 S I i I z . cocc i— maximum TWTA dig i t a l  data per —

macid. gain , 71. 1 for cx— t r a n s m i s s i o n ,  fo r caned ,
cm.  in dia— pen — TDSIA d i n , -  (‘ontrol
mete c- , steer n~~nts. tnihution of VT is in
able within 2 W solid WB informa- Ottawa.
14 .5 0 cone , state t i tan.  Set’
us ing  orth o— telemetry Ref.  (19),

- gona l polar— trans— ( 2 0) , ( 3 4 ) ,
izat ion. mitten. ( 1 2 ) , (4 1t )
T,T&’C uses
1 con I ca l
beam anten n ;
circular
polarization ,
16~~ x I 6 ~
heamwidth.
I SElF beacon

___________________ _______ 
antenna . 

________ _______ __________ ____________ _________

~ han neI v i -  S-band : 2 . 1 G}Iz up, 8 , 2 MH z 1, 7 1 S-band’ m1~sh , Solid Xmtr Ic’, manu- Propagation See Ref.

lat ion data 1 . 7 5hh z  down , for S- (5Hz 1 X-band dish, state power facture expe n in~~nt s )4 51
ntr; S, X , acu VHF: 136 2 , 1 1 h z  band car — I N-band dish, devices ,  2d.e,’ or

—band propa- down , 148 2 , I I I z  up. nier all mechani - SW for

itlon expen i- Coherent signals :a ily despun VHF ,

ants. S-band t r a n s m i t t e d  at and fed liv
ansponder 11 (5Hz and at 3 ; rotary loint .

‘ iovldes (51hz . All have
ng and RHCP.  V h F

inmunica- 4-wh ip
s. VHF antenna has

~1emetry and omni -d ir e c -

~~minan d  t r an s  t ional compo-

~ nder , site LH CP/
f l h i C P  in
xmit  and
rcve modes .
K-hand
antenna cov-
erage pattern
i l lumina tes

________________ _____________________ ________ 
main  Island.  _________ —

2—21
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_ _ _

I a l m Ic - 2 — 2 . 1~m reign Government Sponso;i’d (‘ wt um ui ; ic ’a t ion~

SA’r l 1 1 1 1 1 ’  ‘a I ’ - \ u  I - - ‘ - t  ‘ S I  I~AY 1 - ’, I , l ’ l l S h t , S ’
— 

—.p~~ n n m e m  I m c c c , , -) ,  I i n n ’  - ‘ ‘ ‘ ‘ - i t , , - l .  I ’ ’n i ’ . i ’ -  ‘ ‘a- m m  1, iun  a I i m  I m m ,  , a n t f l i ( ’ , ’ , - i ,  U m - 1 u ’  I t  - - l I E
n m , )  I - i ’ m ’  mien — )  i m~~ , cm l  — c t , , , ’ , ,  , t m p ’ - m m ,  mt — u n )  — va ’ , cc, I I n ( Ii cmi

SI m m , ’ , m n ’ 1  m m ,  c i ’  , ‘ , - — i , -m, c - m v  m e  l i r ,  m n _ n ,  I n i - q u e n m ’ n t - -  I :  nt

m e ’ ’ -  t , , , un t ’ t c  11 .- i  - ‘ I n  i -  a

\ ‘ t— I i m u - I ,  ( l ’ - - ,i t i m - - , 

-

____________________

-S - - c ’ m m s , i t  u ’ ,, n n , s m , I  I ’ J 7”m 1 111) u , , ,  t h I n  ‘ l ’ t I l c  - I I I  ‘1 1 :11  , 1- I — l ’ , ~~’- 1 . 1 :~, I -  1. - - — ~t i
( e n v ’ e -m m l ‘l i i i )  ‘m~’ m , — u t , ; c m , m i -  I — , I ” ~ (‘.1h z I ’ - ,  ‘a t ’ ~~’ - ’ —  i t 1 . 1  — I ,c

,, i ’t inil  c h e ’ t m —  4 , ( ‘ — to— I- I I _ I L’, ! -  I . ’ ‘ - I l ’
foe’ n : ,u , t ”  ; I , ,  n n n n m ’ l a  - I -  - n . 5 1 — c - —  - -

h ’ . ’~ . 5 . 7 ,\ 1 - ) , ’ — ’ -  ( - , ‘ ‘  I - 1 2 - - c — i
1 1 4 1 ( i ) , a m - i n ’ s ct m a n t c t t ’ l ’ — , 2 t m ’ t ’  — I - — ~~ m -

Ca ri a d ;m ‘i (  — t m - — N I  5 , 1 2 ’ ; ) - - - 25 , m  l i i ’ ’  k
m - \ ~m , - n ’ ; , : ,  n I ,  I t ’ , r  / ( —l ~~— t  oat I
t’h , n , c’ l  — , 2 1,1 I l , ,

V’I ~ ‘ u — ’a “C ‘ ‘ ‘p e r

- ‘ ( u i ’  n - i o c t ’n i m , l
, ‘b , m i n r ,

1)n ’e an’ 7 AMSA T 11/15 / 65;65 Sun None S o l m cn-  1 P 1  x I I  2 t m , :  i n ’ r e— 2 -‘ lI n n - u - v ’’ i- ‘ c n n .1 10;

1974; syn— array; ~ , u i ;  l u ’ l . ’I ’ n c ’ : m t m ’ n ’ n 1 L’m .  SI’, t ’ ,  1 ,‘; . l i ~, I ’ ’ ’ )  k.

pig~~r_ chro — Ni —C mi 1111: , \ n n , i t —  , -
‘

- - : ~ Sn ) ‘2;

back nous ; h;ctter— 211 . 1 t m l IP . 5 ‘-1 I I , S l m  Ml

aboard 3 in s  SI c “ 2 r ’ -
~ a— I c- - m m

Thor— yearn ’ 111 2 , 125 I , ,  L ’2 .  173

Delta l i l t ) . ,  a m P -  I r m a,
1-IS. ‘I ’’ t ’ m 1 15 .92 5
2 , 1) 1, .

_______ - 
~~‘ ‘ a  - . ‘m:a ms, -ig e 
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~it Sponsored (‘otuniun it -at ior i s Satellite (‘ha racter ist ics ((,‘ont ’d)

I ’ S \ ’ I ’ ’ ” I m  ( I l \ 9 S ( ” ) ’ )  I n t 0 ’ I ’ t m ’~ m ’ l ’ I  I I 5 I ’ I u ’ N A I  I u 5 T , 5

uli~un ic -  I n ’ ’ ! :  In -p t c  m i t  I I I ’  l~~~~~~ 1, m u m , : -  ‘ ‘ m m , - ,  - l u m p  ‘—~ - — i c ’ , n ,  ‘ m , - I I , ’ ’  ; n  mu , t  - -

b~sys t e m: - I I i t ’ I t n :c , ncie ’ I I n n , 1 — ) ,  I m l : ’ , - ‘i ‘ - - ‘ ‘ - - m u  , ‘ - i I , n n ’
-“i n ,  c ’ : n u ’ ’ ’ -  I I m , , , , t  I i , - , -  u i ’ ’ ,-

w I i t t t n  )m ‘ I I

f— t o— 14 & I . “ 1 55 c- ‘ _ ~~ ,, i t .  ‘l i n t )  ‘1 1 11) ‘ 1 1 : 1 ’  2:1 ,I l t \  ‘ T I l l ’  I ’ n ’ ~ ( m ’ m ’n I ’ ) ’ ) ’  In S~~
mels , I~ CI I ,  ‘ - n - S(’ —a,’— \( ‘ . V I — 1 ’ ’ —  f m e r  s y s t c - n , m .
—to—F’ I L t I l 5  I - ’  I . ’ C I I . ’ ‘S p .  -5 1’ , at :’ hInt .

mels , P m ‘r -‘ & — t m t — S  C ’ - - l ’ (  53 ‘11) 5 u l I ’ i

—to—S C I’. ‘I 1- - 3, 125 c - l I ,  I

i~els, 2 I ’ ’ ,  i - —9 ~~ S 1 ’ . NT. funr—
I .3 . 2 5 t h ,  Uii u kIli wa c’ ,t

lrim,’nt- T - ‘ v  S i
_
—c ,, - 1 I . mind Ii) ,‘h;,n—

mels . 2 2,n t li ml ,70
-to— S - ‘ C ’ v’xpt ’ r i— tI 11W

~rin,’ nt: I cml n/n Li I toe’
mels. ch:,nnm’l. m-xp€’ ri

m c-nt;, I
m,’hann c

sea r r n —  2 I u  m i v ’ s ‘ ‘ 19 : 2. 3)1 1  2 - ’lO  r , - v m -  i s 2~~l l )  ‘io n— ‘l I n e r ’ ’ ’  cod,’ R m i m h i o
tars flS. -m , ’ I ’ m 1 I 5 . ’mP , I ’ m  l.,h lz  ( l I t : , L l t ( ’ I’ , ‘ m i t ’ ’ ’)  1— 2 Vt ’ m b - ’ , ,  c l m - m ; n ’ - t r v , ‘,mm ,t i ’un’

III)- , xmils lv- ‘ : u  7~ 2: 115 _ i turnstilv’, ‘:m ,h ict It’ lt-TV Imc ”
l I t . 1 9 ’  2 1 ,5 I - I l l , - Si ll , - 5111’,’., 2/ 10 xrt ;it  is s t m u t c ;  m ’ ’ i , ’ n n n c ’ t r ’c’
7 1 ) 2  , : i i ’ ~ b r - - t i n 211 .5 h in e: cr l y T i n  ‘2 ) ’

125 1’. 132.  173 S I l l , , , a u l m c r i , i ’ mt di— S U ’ — ‘ e I I d
7 - T n ) - ’ , xcc ,its ft- - m m , ,  1( 5 . c~ m m d c. 71) 2 m-T ~~tv’ ;

‘5 . m~ ’5 t , ,  115 .925 S I l l - ’ ‘cv , ’ :in ,d x n , i t  1 3 5 . 1
S i l t , ,  is 1111( 1’ M El ,

c :mnte-1 t u r n —  bea n-on , j - ~
tile , (I . Il 5), ’

435.1  l m I t ! i  solid
bcl’ac,m n is s t ; i t u - ;
1 _ I l C I ’  i t i p ’ ’ t i ’: 2 m u
2. 1104 C I I z  ( I l l ,

i- m m - i n n  i s  by -m er it, i s
t I l l  I ’  , I i ; ’ u m l m ’ . - (0 nnW

- ‘‘‘l id

_ _  -- _ — - -_ -- --_-_ _
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or fYI’S 2) mica  (AKM ) years. - capahi— to S C: 1 14 1 1 11 to ion,

l Ity  1550)1 M H Z , S ‘I’ to SIH 2
shore : 11(’nOO to ship
11700 5111’,, shoi

dire
ion

- . ,: T - - - - - ‘ u ’ ” ~~~~~~~~~~~~~~~~ ~~z-~ 5~ - ~~~~~~~ ~~~~~~~~~~~~~~~~~ , 
‘ I

l ;ih l c -  :‘ :1 , ( ‘o p i i t c c ’ i t m , c Tl .“~ M ) f l T - h l m l ’ I d I  ( ‘ c i f l c n t t i n j c ’ m c t j , c c t s  Sa
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nt Sponsored Communications Satellite Characteristics (Cont ’d)

I ’ ,-\ \ ’ l, I l \ ) c  ( ‘h I ,S I I , \ ( ”I ’I  I I I S I ’I ( ’S U 1 ’ l ’ l I , -S’ I 1112 , 5 1 ,  1, 5 1  -5

IIlIt’:i t  - ‘ee l I) ‘1et t e r  n , , )  I t  I’ l u ’ ’,,t ’o~ \ m , I t ’ : , m : , ,  l’ iiss ’t’ c ’ 1 1 1, 1’ ~\‘ I e ’ m ,  — I~ I~ ~~ ‘ ‘I ’’ ’’ ’ I
eyatec n m tI ‘.1 ’ i l  , m : m : , - I  \ n m i p l i I- ’i 3 n u n c -  — ‘ :t , , , ’ ,  u ’ :~p - , I , i i i l ’ ,’

I m- m - T ti, .m, , ’je II : ect t t  f i t - ,  1) 1 S I c - n - i
nt - i _ ill, (C 1

I c— c o n  K Sw - :- I :” 5 1-200 3 . 95 1 despun h m m r .  6 -SW Output — - I .  ci in m a n u -  \ ‘ideo , da t a  Orig inal

~ }~ -t c : in ml  f “ m 27 . 11 1 ‘ ‘1 Slllz 01hz reflector use TWTA’ s power d i l/  K fac lu c -e and audio contract
ilnglc’ “7 , ’ , i , m ” ,’ nh imi k  cbn : ,nne l s  car-  foe’ C— and N- for K -  is 34 for K— c a p a t m i l i t i e s . let for
$ion (‘ ‘inc a ‘7 , 7 t ’- 21.  2 for  N —  rier hand,  K — h a n d  tcand ,  dhm hand; 5 1 s  ‘-ion in -  2 S ‘C ,
ranspon — D l , , .  C— - i n - i  np — m m c m l :  cattern cot -er,  2—5 5’ , for K - —5. 6 chIt c ’ludc ’ ’- c - c n n  2,-c l I t -f .

TD,-\ l ink f, ’or,, 1,. ‘22’ tO 2 200 m a i n  island TWTA ’ s t ,an d . ,‘ K t ’ n ’ o c ’ , ’ t  cocci 1155)

PS for K —  - 2.7 Dli , : , mt - - i s  m t — SIlls group with for (‘ - - 34. 5 foc’ C— omnte t o ’  I t ’ l l , ,

no pm - , - l i nk  ( ‘nm 1, 7 ~~ ‘ channel , 33 df lj  gain  at hand;  d[t m band ; S ‘ C coe,t wi]

foe- C- 1, 12 D l i , “ V t ’ for C- beam edge. ‘F ’I’ ,I ’C for C-  —7 , h I l ’ and sv~~I t ’ m n n

‘l - m ”, u t m ’ - at  S— ’ 5 m , r , )  hand . C — h and pat-  use 1W hand . K fc mr opc ’- a l l , , : -
— I , ,”  ‘, S—hand  tee’n m - m n a  c - n - ”  dc -v ice , 31, 5 S — I - : u n ’ )  e x p c - r i n n u e n n t ’ -

x ’ m i t  , at 2. 25- 1 1dB Japanese dflm at N - h and ,
m i t b and— t e r n ’ i t o m ’ v  w i t h ,  f~~r 5 -

2. 1LJ ~ a~~- I  at width is 2 SdBi gain  at bu a nd.
cm , 1715 (‘~}Ia. 4 SI I I z ,  beam edge .

Reflector has
CP. S-hand
antenna is
r ing a r r a y
with near-
isotrop ic
covec’age. S-
band antenna
has R HCP for
transmit  and
receive. 

_______ _______ _________ —

k-State S C to shi p’, 1 7 - I ’ i  to 2 .5  M Hz L-ban d l inear -  14 to — I l  In manu-  To he used ii Adap ta-

13 12 ,5  SIlls . Sh ip  in shore shaped re- Ized t r an  ‘17 dTh dTI /°K facture collaboration time of

~ ster to S ‘ C: 1641.5 to to—ship fl ector (2 sistor PA with two OTS.

164 - 1.5 M Hz , Shore dire c— meters in for L- Mar i sa t  sate 7ommun-

to S ‘C: l I -I l l ”  to ion .13. 0 d iameter )  band . lites, Aud io , icat ions

15500 5 1H z . S ‘C to MHz in with edge ‘l”,VT,\ high speed capaci ty

shore : 11690 to ship-to— gain of 17. 6 for N- - da ta, te l e— i nfluenced

1170)) 15111, , shore dB. ‘two band , pr in ter  and by ship

dirt-c-  X-band telex terminals.

ion horns , This  capabi l i t ies ,  See He !.

will  provide ( 13 1

ear th cover—
age extending
from mid—
Atlantic to
Singapore to
Northern
Antarctica to
Scandinavia.

2—26
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l a t m i c’ _ ?— 2 . 1- , , i ’ c i g i I  Governiiic’n t Sponsored (‘m j i c m n i u n 1 m ’ ~c t i  u; u: l

A ’ r r l t , l TI ’ 
— 

‘SI ’ S ,  I i  I n \ I ” t ’ ‘ S I  S 
— — 

l’A Y I ’ m \ I e ( ’ ’ ) , S I I \ ( ’ T

l ’ -’ mu ~~’ l , : c t c , m m - l u  I t e n , - ’  ‘ -  - m l 1 - i ) -  I -  s, - , - ‘ - i : , ’ , ’  I - i - m D , , , ,  ( ‘ o m - ’ , ’ ’ ’ j , ’ m , t : ’ ’ ’ I ’’ I~e - ’ ’ n - :m: ~’ ’ I ’ ’

n m , )  1 , - - m ’ . ’ - o - ,  ‘
~~I’ - - , , , , I  ‘a n ) ,  t a l e ’ :  ‘ 1 1 , 1 ( ‘ I , : , ,  ‘i- I

“ 1 1::, , e , ’ I , , , l i t  I ’ ’  ‘ m n -  - , ‘ t  I m: ,- ti , : ,, n I-- ’’ I n i’ ’~ nc’ , ’ -— I: ,,, ’)

Im , ’ ’ c mc ’ i ’ m  I , , t u n m ’ h  2 - e  ‘ ‘ I ’ m  I i n ,
\ ‘eh ic- l,’ II ’  -

1 11,1 )1 ,, 1 I n m h ’ , — ‘. S t  lie,’— ‘Si n . ‘-‘ - - I c r ‘
~~) I i ’  ‘uS 7i~ K S c c u g l n  — ‘  ‘ , n n e ’ c ’ — I ) , : .  - I c - , , , , ,  7 . 1 127 11 ’ , 1- l I l t

ent - — i ., ; l ’ ,T i , , -mn— av ,m— I :v -I n ’ - ,— :u r: :5 , 1101,: - ‘ .1 ’’ “ —55 ’ ~~i m n n m  C — I - i n ’ )  I ’ n  t , 123 I I I , ;  \ J ’ - : t  f m , r , - m , o l
11 , 55 )u ,m , — tn -l it ,‘hc ’ - - — lin t’  1 5 — i ’ , )  22 1)  i,’, I , ’ m i , u , — l i - ~, u ~l~’ m  ; n m - - rn - _ 7 1’’ 1, 2  1_ n o n :

s-I t ;, e on s ;  i t t ono— h , m , t t , ’ — h - i  I [ , ~ 1 S k I m n m - n c ’ C I I , ;  I ,  t ,~n , , ,  I u  p m , t
2 n d - I l , ~’0Pel n - ic ’s p. n ’ t i m m l  m t c ’ i v t t n p  12 N I l  I ,  I 1 c ~~17 , 4 , l l c — 7 7 , ,

5’i ’ : , c ’ a l m ,nt  i - u - I l l , - - , ’ “ n - - t n ’ s ;  c - i- dun— 1. 111 ) 1 .15 D I I , ’ ; I n - m i ’  - -

c ’m tp ; ch mi — , l c nt ‘ a n n - . no ct  7, .  7 ’ ;7  C I I z .
l i l y

- )
Pa lap a H iu all ~1I’ I- . —

1)1 77 ; (1 .1° E— \ V
‘l I t e r—
Delhi
2914
( AN M 1

Sir lo I talian ; ,/ 77 ;  8 7 1 5 ;  Gei”,~ Sp in; Smc la r  118 5’,’ Ui \ V -  I Propagation S i l l - 11, 15 to NB:

~‘e’at ion — Thor— 101 n c ) , r n —  hy dr a— - nc r ray;  ~y)[; E \ % ’ and m - a p , ’ m i n n n -n t s -  117 . 015 1 - l i z  n lm a w n , 1, 75 1HZ

al Re— Delta n oun - , ,i nt ’ 2 93 W -‘-O S ,, (1) , S , a , n l u l c -  I i , , 55 1’, I T ,  s5 1 , 1 1  -

search 231 11 2 m ’ t s  Nj — C ’ ,) EOL;  no N--S
i 

0 + :ittt ’e ,tt ;iti ’’n at ‘p . Comc,,and at 1:, SI l l s
Coun— (ANS I )  y ea r s  otter-- eclIps e 11 , 3’ 12 and 1”D l t , ’ , 111 ’ ‘2 . 1” - , 11 m mcc , )

ci i ;  CIA it’s ,‘ : m c n m i ) i t l— (2) d i f f e r e n t i a l  I I s . 2), SI l ls .  ‘ I n - i ’ - —

S.p. A . it ’ a t tenuat ion at no , - I  in ’. ml 11. 17’
12 and 18 011. - . 2 . 2 11.7 , 2.  :1 , 1 7 ,  mind
(3) phase ,li st— 2 . 2 7 ) 1 1 5  ( 1117 ,

nun’ t im ’n  it  12CI1s .
N I h  c ’omn ’nti ni ea —
t D ’m n- - exp eri -—
n,, ’nt: 12 m ult-
iple mmc -cm ’ss tel-
ephone carr i -
ers. WI) comm
n ,nn k ’ :n I  c , n n m ’ . exp —
(- - eit ’d ‘ ‘N nnt ’ ’ u ’’ )

~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ —~ -c
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t Sponsored Communicati ons Satellite ( ‘ha i-ac.’te I~ ) st i es  (C’t ’nt ’ c I )

P A Y ] ’ : ’ - m ) , \ 1 1 \ , l’ l ‘ i I ’ S l ’t l  ~ m l )  U’S F I e ’ N \ I  1 1 ,57 , 5

len l i m ’ ”  It - o ’- ’ ’ ’ --  cn ~, )  
— 

I I :  
— 

I : , -- - - 

~ JT :T ’ I ’ ,,s,’ , ’ m  I I , l ~ ‘ ‘ , ‘ , , , ‘  
~

I I m 1 c i l m c -
~~

n l s , . I  I n ’ .,
St e en ,  ‘ I t ’ , ’.,’ (‘ t , , , m ; , n t - l  S -  ‘ I ’  1 m m ,  - , 

‘ , , ‘ nc
I m’~ - qc ,e ’n  i, - u e - ’ -  I c m e n , I  ‘ I ,  ‘ c m )

in- inh lhi (C ‘‘I’)

onve ’c’ — ls ’s,’s I c - m ’ e t ,  “ i:’ 1 -  S I l l . ’ 5. 7 t i 7  - ‘  i n . - l j , , n m n —  1 2— 1” ml  I I I  ‘‘7 Iii 7 - ’ t c ’ m ‘ t n m 1 , I , -,, 51 c c , , ,
)and I , -  ‘5 12 7, C I I : ;  ‘a -  ‘I I ’ m ’ ,‘;,-,‘Ic Gllz. 0 r I c ; , ; ’ , l a  - -  I \5”l ’, \”  m h l ) W  ,H t / K ‘‘1” ~, ) c -  ‘ mm i . ’ ; ,  m ’ mc ’ 11 , ‘h , i,t i~ i i

- ; fron t  , 7  to 1.2 ‘, nn ’ tm - - m mm ’rb I,, II, ~~~~ ‘ ‘ - I - m m  s , m b . -- I ’m 11 i ’’- l m , n
yr G i l ’ ;  t , ’cnt ,’t,-v m m t  m n’ S5~~ t h  ‘‘ II  - I  i h u , t I , , i t  l~ 1 °
12 N ) :  I , I - I — _ I , 1, 111— 777 , I ’ , - ’ )  b u , m m ’ : u  , ‘ mt c , c 1 1 , 1 -  - I ‘ ‘ I
redi,i nn — _ l ’ m l t _ lS ti l l i : t e ’; u , - , I u : ’ : o ’ - : l , - ’ : i , , , m t  ~~~~~ m i c e -
‘r . inmmo u I  m . 7 m 7  ( I I I , ,  ‘‘ . , , ‘ m m ,~’ - m ‘I ’  I ’ ’ - c

l m m u t t m ’ n ’ e, ‘t ~
_ I m n , ’  - m -  ; ‘  -

c’ l t cm ,les 2 m m ,:
tr: , , - ) m i v m m ,
\ S ,  ‘ —I I ‘ m u m : ,

i n : : ’ , m ’ ,i m n -
I - I cnn ,)” - I, o—
link j,ul;cri—
,;, t i , m n n  par;,!
Id to sp in
m u x i s  ; I n n - i n n ,
l ink  polar-
ization per—
pendicul ;cr
to — p i n  :,xm ~~,

In rn m , f l U- ’
I n - t n ,  u ’ -

tion S I I I ’  11 .15  to NB: 
-

~~~~~~~~ 0. 35co SI t 1 2—9W 11 , 5 l - 1 \ j u m - n ’ c m  ni h - ’  (“ccl i ; ,

rot-  - 12 . 05 CII,  “u , 1. 75 1 l I z ;  p a r a b o k c t n b , 1WTA ‘ a dHW - n ’ ,  ‘ m m m l

lute i t ; , “iS t n  17. 45 CII ’, ‘yB ,  22.5 d l t  ui ; ,n nc m t  l i ~~i t ; m I Or

on at ip . Cm mrttand at ~ ~~~, 
;,t 12 Cl i i , ) x ’ mn nc I S - v : , h e ’ , , .

BG1Iz - 13’ . 11 2 . ) 7 S~ I I  and 2 3 .5d B  g , m t n n  cc” n t t ’ r

rent :  I 1- t ’ e . 2 ’ - \ I t ) , .  Tel ” — at N (,J1,,. -

on at no’ D v  it 11.  1715 5 III ’  n i h ip  
-

B G l l z , 2 . 1 ;  D , 2 , 241 7, : ,nt h antenn :c , n I l l

a dj ’.t — 2 . 27, 117 ,  ( - I I , ,  ( -over :u ge: ( I i
I t m m l v ,  (1~’) Cen—

~ l2Glls. -

tr al In.uc ’olw .nunica - (13) Euro pe
~er 1— plus Noe’t h
1 m u l l— A m e r i c a n
‘as t el— East C oast .,arr , —

I con,m SHF

~s exp - LHCP , SI I F
rcve R I! CP.

2 — 2 7
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‘rab lt’ 2 — 2 .  Foreign Government Sponsored Comn iun ic at imtecs Sat4

SA’r F ’ t , I I T I  “1 km I m ’I c \  UI 1 1 , 5 1 5  l - ,5i ’ I - u \ l - ( ’ h I , S I I A (  t eRl

I , n n c n u ’ ) ,  I ‘ n u n , ,  - i ”  II ;n : , ) , i l ,  I ’ m:’ ’ -  ‘ -mu , ’ , - ,  I ~,- m l m ’ ’ m  u ’’’ , , s , m n i , -:, t , ’ , r ,  I ) c ’ p c - . m : ~ - m m c m - )  ‘ ‘  

n u n , ’  m :~;sm i’m-I ‘—‘ni l, ‘— s a l t - n m ,  ‘I- It ’ ‘ ‘ - n’ ’ I

SI m s ’ ,  : m n , t  I ‘ m I m i c  Iec ’ .~i’~’,c n h ’  I n , ’ l i n , , I i t i r e  I , ‘- ‘ru, ’ ,’ mc-  F : , n n l

f a c t ,  u n . -  I . : t ccn t ’bc  Sic m n - I , ,  I _ i l , ’ —
\‘eh ic’ I c’ ( I I ’ ” i  H,,,, 

-

_________________ _____________________

Im lethiuci, I’,p mmmc ‘ l ate 1473 t c’o - S ‘ nt -t in ’; S,,iar 1000W 1100 I ’ 2 “in gtm ’ - con - ‘l ’’ l ’ ’.( - I-I  to 5° ‘III’ ,,
2c ’ m,l, -  l Im- m iad \ASI  1:5; 11177; mi t sy n c -  hy d n  :, a r r ay ;  1301. ; ± (1 1” s ‘an ion 14 .  02 7 (; l lz  up, end 90

,‘ ,m ~~I i n n , ,’ I’o-uhil’a ‘I’hor- launc h chron— z,ine 3 79955’ I \V antI c)nannels with, 11 .7 I : -  IL  7 2 1  S l I l i
Sac e hlh te for El ect r , -  Della ‘In c a ; ,c lOneO ’ N i Cd -:111,; N ‘S 00 redundant r d ( lI ,  dowet.
E xp e r ir n e n ’ Genera l 2914 3 pr opel s m I l e r  p : m m ’ t i : u l  c e i v c ’ n -  and C’ hm,nn el -‘i -  1]  27 , c’ t u:tnn el
tal Pu -no ’., ’ E lect ric j A K S t )  years  Ia cn l n c —  ecl ipse t r a n ’ . n m i I I , ’ n ’, to 14- .) C I I - ’ UI) , mor oupS ’
1 1141’) wit ) ,  n ’ : i 1 n mc ) m i l l  - Both chann els  11, cS 1,-, 12 D I I ,  130 MIt;

redun - I n  use TD A clown . Cb ,annc-h It: efD’nIIv,

dan : p e ’Cac fl pS. 14 , 35 to 14 , 1’) (“ lI z total III)

thr ,cn ’I - up, 12 . 05 I - ’  12 , 13
em , 1I, n ina -n,

Tc’lennetrv and
r:c ng in g downlln is
I ’. 2 , 2 Cli?
command and
r an e i n g  is  2, 1
C,llz .

Acme India No 858; Ceo— Spin Solar 361) 51,’ s2° K H F — t o — R E  C . illS Ii ’ 1 -1 GI l s  45 MH z 14

immo— 458 syn— with - ar r a y ;  BOL; tran sponder uplink; 1 . n ’5S c - M

chiate chron— hydra— Ag—Cd limited 0th di ,’ , ’u’ I  1. 2 G IIz downltnk

p lans ous sine hal ter— eclipse frequenc y
for je ts i t i  c a p a b i l —  t r a n s l a t i o n .  Wit
‘mp le’— ity frequency m od— I
men t— u lat ion.
at iofl

_ _ _ _ _ _  
_ _  

-
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nen t Sponsored Communicat i ons Satellite Characteristics (Cunt ‘d)

‘ , \ y I - ’ , \ I )  C l I . \ I l \ t ’T I ’ I l I H ’ I ’ l ’ ’~ ‘ ‘ I ’ )  II  S I  I’ “ 151 ,  1 , 5 1 , 5

i’innuni - - i n ,  - :  llc ’pc’ i l ,  ‘ ic, ) II!’ llc-;e t ’ cm, SnIe nn:, S n , , , ’  1 1 1 1 1 ’  “~~‘ - ‘,-,,, ‘Sm ,’ , I : ’ e ‘ ‘1 ie ’ , I I ’ ,  n nm , I ‘o , I ,  —

c It , e , m n , ’ I  5 -  - I ’  I i , - ’ . ’ , ‘— t m e n ’ - ( ‘ ;m p ; m ) ’ i l i t s -
1 c’c’q uen t ’ie ’. Ita nml - u n ’  - i I f  S I t  m ’i

n s ’ i m h l l m  tG ‘I i

:lngl e cn n - TT&C,  1 -I to 50 5 I f l -~ S ) - ; , n ,I b r, ’ 2 1,1,1 55 ’ ‘ 11 111 I l IP  In m a n u —  S I i ’ - ” ’ m ’ n m ,  i n ’, 2 S C
rston 11, ‘12’S m l ) ) ,  up. m i n d ‘S5 sh i l e  .‘m n l e n m n ; m  I” , ’ ‘ -‘i ’S ‘,, u - - n u ’ m ~ (-Icid e- -- c’s-pc’~- being
innels w i t h  iS , 7 to 11 . 77’:, 51 lIt for  - I - - i  1,C ; icc i en t’, ho lcu i l t .
b.ndant ri ( I l l , ’ laO-n , video K -hand in - eva lun e le  p en ’  2d m’ l lc ’f,
ver and Channel -S~ 14, 27, channel tenna is  f o r o t - m n , - , ’  of jS :~~ , -‘14 1
nsm it i , -  i n ,  to 1 4 , 3 1 ’, h I  -, up. group s - i’ll ipt iem i I grou n d s m ’ -  -

th channels 11, 91 to 12 GB-, 430 SI l l  d i sh  rc ’flee ems , exper-
i TDA down, Channel  13: effect iv  tor wi th  c im ut i  im e nt ’ .  of
iam ps, 14 . 35 to 14 , - II Gllz total I lk t i l eeam pat-  ‘perational

up, 12. 05 to 12 . 13 tern to pro- echniques fo
(‘5Hz down , n- ide m a i n -  -r o a d c a s t i n g
Telemetry and island cover satellite sy’.-

n ’ ; un g i n g  downlink age (SIJCI em,s,exper i-
is 2, 2 GHz and out - ments of S ‘C
command and is land cover ‘ontrol tech-
m a n n i n g  is 2 . 1 age (Old . Li aue s , exper
G11z , M IC has mental video

37d B xm it  ‘mn d voi ce s ig
ga in  at heacin al t r a n s-

edge , 4 1 .5  mis ’d on
dB rcve gain
OIC has
28dB xmit
gain at beam
ed ge, K-
band antenna
uses 3-horn
fee d.

P—to—Il F e . i)7,7 ,  I-, ‘ , , I ( I l l ,  I l -S  S l I t ,  140 3 .12 ft. p a r —  TW1’A -IS Proposed Video , audio .

~spontler upl ink; 3.455 tm Sills m il m , mlic  an t— dBW data and fac-

~~ direct I . 2 (‘5l ls  - in , s  ,-n l in , k  i ge-cal cnn ;, , mccli— sim ,le,
‘ quency on anica l ly  tI e— - Multip le ad-

~sIation. Wit comm— spun wi t h  cess to ea r th

quency mod— and 5. 1 11W - t e r m c n a  s~

~Ion. laE ’,O duplex
telep ho ne an n
I video capa-
c l iv ,  or 1800
full duplex
telep hone
capaci t y .

2—2 8
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‘l’ ;i l i l  - 2—3 .  (‘ m c i i ,  I c ie  rcially Spon.so red (‘om n ’  - i t ,  icat ion

5 - 5 1 ) 1  l I t ’ ) ’  ~ I ’ - - \ -  ‘ m ’ I - ; \ I ’I 11 , 5 1 5  I ’ -5 ’ i ’ 1 - e \ ) ’ ( ’ I I S I I A

I m n , , : : ) , l , ; u n , n , , ’ ’ ’ .’ I - i m ‘Sf - , ’ , i l ,  I’ -” - ’ I ’ m - n m  n I n, - , m i  - , ,  (‘ ‘ m m ,  m , , ; 5 ,  u - n I l ’ ) , -  I l i ’ ; , m - : , i e - m  in

i , , ) I i , ) , -  ,,n ’ I i ’ c ,  n , I  ‘ / , 1 , - a m  ‘- : - mn , ’ ’ - ( ‘ , , : m -  ; i m ~’ i ‘-‘ m i ) ,  u~~’e- ‘ I ‘I’ ’. ’ ( i, Ti

\ l , t n , , m  n m , )  h l e ’) , ) )  I ’ ,  ‘ - i _ -n , m t i n  I t n , ’ l i n m m t i m , n  I n ‘ r p  ~- ‘ m - a i _ _ t n

f o r t e , ’  c -  - l , , , , m n , ’ h i  55’c - i ~ l m m ; i i ,  ns cdi
S e) ’ i , - le  ( l I m o  I i m , m e -

,5” - - t ; m : ’ 1 S1,’, ’s t , - n ’ n  I / I ’ , 12 771 ; t im — Sp in ;  ‘S I u r  1111mh ‘ I l l ’’ St Singi c ’ ct ,nvc ’, ’ — I I m - c , ’ i s m  m t - n u n ’  n I , —  1 2 — 3

I ’ ct ,~- n : ;  1 17-I , ‘i- l  m - ’ , ’ n’m — h y n h r m u —  , u r , - m m v ;  l I t  I I  ; , u . I ‘ I — ‘V - i ’ m : ,  : , ‘ , ~~c , , l ; , : n l  1 t , t - n t - i i ’ -  I n - - t in  71 h z
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3 ‘1 , 701, t~ 1. 115 1,1 11
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1. 5’’ foe ’ [(‘9
Sit  mom l e ,
X ,, n i t  gm i in
2) ) ,  5 dli,!
31. 7th ’) for
P C  ‘511 mode.
Xmit  I I I I C P ,
n o - n t -  1.IICP .
1 01m b—
dic- u’c’tional
con,m and
rcvv :cntenna ,
1 u m n i —
di rectionm i l
te leme t ry
xmit mmntenna .

In
rose rye
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Table 2-3. Commercially Sponsored Communications Sati

~ / n I ’ l ’ t  t I ’l l ~ I’ - M ’ I  ) ‘ I n \ I  - F I l / n I ’ S  I ’ ’, S ’ I ’ ’ ’, I I  I I I , \ I n , -5 ( ” F l !

st ,m ’~n s , I m ’  I , m , , e , ’ - I - l , n I u n c ’ t m  m n - b  ( I ‘-i I m , t , i h i  I ’ - m a , - r I ’ , ’_u - , - ,  I it, I n ’ ’ , :  (‘ m , , , , t , ,u t ck’ ; , t i o f l  i l o p t - m i h , - ,  m m , - , I I I -

i nt l  I 1 , 1 , -  mm ml ( I n  : m e t , t  / ; m t i , , n ,  “- c i m , m ’ , - e (‘ ; m j ~ - ; , c t d 5 , ,) ,  - - i ’ s l t ’ m m ,  ‘I - I  1_ ( (‘ti n , , , : : ’  I

‘i l m i n u  m mml n I , b i  I ‘t - ’ - ( ; ’ct  m - i l , -  l n e l i n n m t  ion I n ’ i ’ q , c r - n m  ne’ - I lm ir i d
fn , etu re r 1 ,m m un , ’ iu Sic’ ) pI m I I ~1, - wIll h

5 , -I, i ‘he ( hI ,n )  ‘ I i  cnn c ____________

Inte l sa t  I”, ’ nt m _ nls a t ;  12 -  t i  mu ‘ mm s m ,  S ‘m m 5 ’:, mu ‘ : m :14. 5 ’’ 55 mu m m s ;m mu mi
I IA C 1971 ; F-I  I- -I F-I  b - I I- - I  ± 0 120 I- ’-! F - I  I - I

At las  F —V s anm t
( ‘ en— II . 25°
t a u r  N -N ;
(A KS I )  I ) . I ’’

In te l sa t  IV 1 22 179° F
( 1 - 4 )  1972; 0. 12 ”

Atlas t - —55 ’ m n i l
(‘en- ± 0 2 0 °
tau r  N—S m 0. 1”
(AK Ml

In te lsat IV P ~i ‘1 600 F
(F—5 )  1972; ± 0 , 12°

Atlas t- : -Si’ and
( ‘en— 0. 25”
t hu r  N— N ; 0. 0”
(AKM )

Inte lsat IV 8 ~23 19.5 0 \V
(F— 7 )  1973; ± 0. iS ’’

Atlas 1:- k ’ ! and
(‘en— 2 ))~ 950

taur N — N ;  0. 1”
(AK M )

- 
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,y Sponsored Communications Satellite Characteristics (Con t ’d)

1 5 5 1  ‘ ‘ S b )  t ’ I I , S l n , \ ) ’ l ’ I  I l L - I ’ l l  -- ‘ ‘ I I I n - S l I m  ‘ N \ l  l u - S I -S

~l J f l I , ’ n I t i ’ ’ T :  I i n ’ p i - m n t ’ : , ,n , , 1 I l l  11- , - ’ ’ , : \~ I I i ’ ~ :~ - ‘ ‘‘ n i t - n -  1 - 1 1 : 1 ’  ‘--n ~~n , - m - , ’ ;, n t - h i l l , ’  - ‘ ~ m m - - , ‘e na I

i—sn- stein ’ ‘l’’ I )~1 ’ I ’t , :,nnel  ,‘\ ,,i 1sl ( I ’ i ~ s,, - , -  — ,  t m , - l ’ ; m t n , m I ( l , l S

1-’requen c i emu  I l m m n d  f m m - m  i l l  51c c- i
,u ’i ,h t In (IS ‘3’)

s ’a s o  ,, : m ,c ’ m m 5 ’ :m m u ; ,  S n , u n ,  lmu m ’ m ’ — m ’ m n ’ -  m u : ,

P—I  I- — I  I- — I  i — I - ‘ — I  I — I I- —I  - ‘ — I I — I
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Table 2-3. Commercially Sponsored Corn niun ications Sa

S A i l  1 1 ,1 ( 1  “ l ’ ’ , ’ ’ t ( ’ t i \ I  I ‘ S l i d  I ’ , -5Y J ’ ’ ’ m I , F l ) \ l ’ , ’, l ’TE~

mu p m e n m u i ’ r  I , ; m n m e n , ’ ) ,  I ‘, m u m , ,  5 I l 1 , i t  9 t , m ) , i h m  I’ m~~u , - m  c a m ,  I , , m - l i - m n ,  ( ‘ m : n , m , n m t n n i ,  : , t u ’ ’ , ,  I ) ,  mm l m - -  : , m , ’b i i ’
i n t l  h u : , t m -  u , , )  I i,, m e n d  - m u , , , , -- ‘ ‘ , n , , - , -  I - ‘ F’ - , , : , - I  Sc ,) ’  ‘ - n - t i - : : ,  1’I n , , ‘ - -

\ I ; m , n , i  i n t l  I m I n i  l~ n ’ ’ _ i , ’5~ , - n m n  I n , , - I i , m , m I n - m n ,  I n , - n ; - : m - ’ , ’ c c ,, ) n : , n n h
)‘ ; ic ’ I n c ’ ’ , ’ n ’  l , : i un e l ,  S5 , ’ n , n I : m l i f e - t~ ’ : - l t ) ,

k m — b i d e ( l I m s )  I nUt ’

Inu t , - t m n - m t  I k . S  nt u ’ I s : m t m  I i 2% ’ ‘12’IO m Gi n— t ) u : m t  N o l a n  7( 1 ’~ 55’ 2- 1 . 5,’’ 51’ n’ - ‘ ‘ ‘ I ’ ’  ‘ ‘ ‘ - r - ;  I ’p I c c i k  t m -- mn 7 , o : 2 ’ :’ S I ) ,
( I — i l  I I A ’ _ ’ t~( 7 , ;  182) 1 mu ’,’ m n —  sp u n ;  : 1 , - c — m n - ; 11411 - 

± o , i ’ ’  I i n  I I ’ n , , , ’) , I ’’ m; , I I —  ( :11 , — mm— r
:\t I :m s c - I , r , , — ), s ’ m l, ’ , ’ —  S e f l m m  55’ t —55 ’ I l m ; ’,n ,  Al ’ ; , n , , l  hS cw e l , n i ,  i n ’ ’ : ’ ’  :1 ,70  me ’at cr  I
( ‘ u - n i —  n : ’ m , h s m t i n t ’  N j — ) ’ m l ( - i l l  m N - 9 ; ‘ 1 , 2” N I l  m r - - l u -  I ’’ i , 1 ± ’ :  o ; i i , , sI n g le
1 :,,,,- 7 j et s  hat (, ’c ’ — p u : - t i ; , I (‘ ‘ , n , n n c ; u m n , I t ,  ,
(:\ IsSI)  years  ies ‘ - n - l i immo - 6 , l - ~ I - ’  i ; , L -2 Gi lt .  rn -cdt ;

‘I m - l m - : : m - t c ’ _ n ’ ’ ; 12, 4
Iv : , “ 1 7 %  m n - b  , ‘ m MH z per

r i -pc-  mit er
in  ,,,ultl

b e ar—
r im ’  r
ts ”n ’t ’

Intelsat WA 1/29/  23. 5” N
(F—2 ) 197 ) i ;  ~ 0. 1°

A t l a s  I - :—sv mm cl
Co n— N — N m  . 1’’
t a u r
(AK M ~

In te lsat IVA 12/ TIl l)
(F—3 ) 1970;

- I Atlas
(‘en—
taur
( A K M )

I nt elmn at 5’ I nt elsa b 11)78 ‘ l ’FD Geo— 3 ‘ n h )  ‘Fi ll ) ‘I t t !)  27 n ’ u ’ p t ’ : m l m ’ i ’ m u .  Down tI 4 mn , , )  1 7 ,

~cronu— and he syn — axis ,S!I,’ will mis ,’ 11 GH ’.  I ; t l t  m ’f—
ro nic— yond ; chro— Ic c-mi n i sep mc r ;dt ioc  Up lin k it Ii and  f t ’, - l i v e

Ford \t la s  nous ; m m n n l  dual polar)— at II Gilt.
or HA (’ Con— 7 zation

t au r  years
) A K M I

— 
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Ly Sponsored Corn n’munications Satellite (‘huracte ristics (Cont’d)

I ’ S i d  1 1 , 5 1 ,  C I I  \ I ; , S l ’ I  t i l l — I I ’ ’ : I l l ’ I - l t - S ’ l ’ l m i N ’ , I  I - S t  -5

ll~i c m c t i ’ ’ m,  I I ,  :, , , , -  , , m : - i  i l l  I b m  mi - mn:  , ‘, m n l t - n ’  , - ‘- m u m , - ,  I h I l l’  a , , ‘— ‘ ‘ n c - b , ’ ’ ‘p~ n : i I , - m m , ; , l  5 , m e t e ’ —

lys tet , :  ‘ l b  n. m ( ‘h m ; c n t c e l  \ : : - l e l ,  I ’ i 1 ’ i , m t  —n it ,, ’ 
~

‘ ‘I’ , b, ih,t ~
I ’ m ‘‘‘7 u m c ’ , n ,  i , - -  I l m i n m l  I m e  u ‘ 1 Sk’,’i

,,-i,III, (IS - ‘1

ia ters ;  I’ t’l i c ,k u’ , m n :  ‘ ; , ‘ ‘i l l  i S I l l  2—5 :1 in c - i :  ; — ;  55’ S/ S It I~ ‘II , !  
~
,, - ‘ p ~- r —  ,-\s ’ m ’ , ’ : m g u ’  - I ‘ — I S A

mo dt- , t , -  ‘ , b ! m u  C l i , - . ~u ’r r i —  un it  , , n u l  ‘1 55’ l , - \ ’ ,,- - I I ’ /n i ’  ‘ Is /0 m l , ’ ’,: P27,1) , - m r , - , , , I —  f l i gh t
C a n - I  I ) eta r , 1 , n n k  I , - ’ - ’ -  ; 7 m u ’ ec ’ ;ct u ’ n i n  1—13 -5 i n c h ,  in  FS (’ 2 it .0  ‘~ plus 2 v I m ) , ” ’  n snsk- I - .

de 1’’ 1 . I m ; ISP - s i : , p l , ’  e’e vm - n - u- — ,,, ,,~, 
- 

uI J I ’mS ’ mu n n ’ n -’h m - channels N m - i ’  I l e f .
t ” , n m : n , , : m , : , l  f r - m n : ,  ‘ ,, rrk’r llu’itt ,m r . 1- t ’ -  ~~~~~~~~~~~~ , ,~ ~ l t  ‘ U n /  ( I i ) ( ,  (2 91 ,
In , l m ; ~ I - ,  I ; . I S /  t b ) ; ,  t m ; m m , t m ’; I-SC x n m i l  lm~~r , m ‘55 I A ’ s ,h Il5 V K i f l  ( “ (b ~
‘r m - h m - nt su ’ t r , ’  m t 12, 4 I — I  IS e m - n m -  in -St coIl p m r A l and

“ ( 7 5  md 0 Sill ’ p m - r  ) : m m r t u , u rn— N I  I n n s ” ) , ’ . n ’c- l m i ’ : c t
IS,~~5 Gi l t ,  rop e- u t , - ’  ( , i : n , ” I c ’ ;m pm i— ~‘r ‘ml ,,co, lm ’

inn m m u u t l  i - ) , i l  it ~ is  I_ — I t ’ I , , - ,  mc,
i l ,  , s m r —  m t - s e - , 1 — I -  ( ‘  , - ‘ l pu- i t

r i m - c  ‘ mm i l , 2- -SC ’ 1- 1/
n -u-vu- , 2— ,- S ( ’  , \ u  - - s i n
xn m i ih  , l b — N I )  i c-
xn ’n i t  m int enn ; i ;  n ” - ) m  —

2 beacon c’ m ’t is ’ —
horns . 2 c ’ly
omni—d iree—
t i onm i l  tele-
metry xmit
;,nt onna iu .
X n , c i t i t t h C P ,
rev, ’ t , I ICP.

In mm : n ,, — ,
I. c t - t i n ’ ’,-

peat er— , Down ml ; ,nd ‘it :1. 2 mu Till )  Mult ip i , -  spot ‘r l l l )  ‘L III )  T I n I  , I ’ n’i t h m m sm ’ m l 12000 c - i c - — See Ilef .
WI us” I I  G i l , .  Gil t  of— beams , fre— c’uits p lus 1 (36(

I separ ; ctio h Upl in k ml ii a n m l  b n - u ’ t i v m ’  quoncy rouse . (‘oI,)r s i d e-u

~~al polar ) — at I I  (i l l , .  

— 

u -h c mnnu ’l

2-37
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‘l’able 2-3. Commercially Spon sored Communications

SATI- ’T ,LI TI ” ‘-1’’, u I ,  I ’  \ I ’ I t e S t  S ‘ S Y I A  5 1 1  ( ‘ 11 , 11 - SC

Sp ’p~’, , m ,  I ‘ , n m n , - i ,  I , , , , m m , - l ,  ‘ ‘ -  ‘ P ‘:1 , 1 - I s  I ” m n v i - n ’ I~ , , ,  r I - mm I L -n  ( e c n , n m , u n l t - ’ -1~~~’ I i ’  ;m e ’ ’ ’- ’ ed c i ’ I I I
I T , ’ )  t ) n mt , - in’ ! i , ,  : me , , l  l i - m I ,  “—‘-‘ui — m i ’  ( ‘I’ ’ ~nm ~ 5,ml, ‘-,~,I, : -  ‘I’’I i_ I ( ‘ ‘ ‘ m c ~t~t

SIan , , - mc cli! I 1 , - I ’ , ’ I I , - —  i _ - n ,  , - i l s ’  l n m ’ l i n ; m l , m m n  I , , ‘ ‘ n m ,  , :, - ~~, I : , , n : d —

f ; mm— tu c-er 1,m,uncl , 5’!c- m m ) , :  I i i , -  — m - I n 1,
\‘eh ieIe  I I I ,  I ) j , , , e

lj m m n : m m o t - ’ (  N ; , t ,  lu te ~~~~ 201 1)) ; l S n ’ u m —  Spin m m ’ 5-  t ;m r ‘I l l ) ;  i’ r i c n , m t , - v  :‘ i m i ’ s I , -  m ’ m u n s m - n - — I ; - t m n d , i ’ m - n t , - :  I ,  i - q —  ‘— . 1

c- ’’- — l l u ” i —  cni : i r y  1 1 1 %  a n n —  1 l x i - , m m  n ’ ; , u ’ -, ~m :uc ’ t i : ~I m , t 12 : ’ ’  ui - a m , m n m .  S l i ’n l iucc ’  mm -m n - i - —  i ’ ; l t .  , -  ‘n l l l i
S , , t t ’ l l i t u ’  nt ’ss l , cum nt ’ h  u -hc ” ’ — ‘1 111) . N i — C d t ’u - l i p muc ’ ‘ - t - , , m n n i l ; m m ’ y  1’ s - h , l i n u ’ m , c ’ 1 1. 1 1)1 , 1 ; . ’ , ‘7 , ‘ - - rcflQ

Si - ‘It n n m N% ’ - : I m - n n : a  f i r s l  n n , m u t m u :  h , m , t t , ’n - — i - ; ip ab i l— mt I I I ’ ’’ Si’. ‘- ‘‘ 1 m b  ~ l ; , I ,  I - .  I S : , , I L S I  - , b - - n ’ tot
( S I )N ’I ;  i b t j : l c ’t ( ’ ! 7 ic’ s lv /1 , 1 1 m m ,  , I n ’ i s ’ t ’n ’ ’- . 1~~_ 57 5, , 1 ; ’ ; ’ - , ‘‘I
Sl :m n , im — 11)79, ‘,‘u - : t c ’ s , - - ‘- ‘‘ t n ’ s  i’ l b  5 , 7 , 11,  I S —  ‘ S l I t .
fm mc - tun - ,’,’ N u ’,- , , n m l  I , , -  —. I I , I ) ’, ’ ’  I , m nm link t’ t m , I ’
m, m m t :m n’v I/—Si’ :mc ’tm l fc’ m,-qu m’ n c ’ iu’s  - ,  I l / u :
spec-if — l mm um c cc ’h N—n ’ , I I ,  7 , ; I , I I .  7 ’ S ,
jed to secmund II. 5 % , ; , 11 . 1 , 1 4 ,
date quartoc II. 577, , 12. 1 ) 1 1 , ,

1979 12. ‘ 111 7 , 1 2 . I %
Third ‘I’ , ‘I & ( ‘  up lin Is ‘I
flight - ; , t n  and 14.0 I S P , ,
model ‘I ’ , ‘F&-C m lownilok mit
is 4. 11, 777 , , 4. 1 1 5 7 % ,
ground 1 1 . 7 0 1  :mn cl 17. I I I )

spare . Gi lt .  Back—up

Thor— t c ’I t ’m m- t rv
Delta 1.11172 .7 Gi l t .
39 14
(AK M) 
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j ally Sponsored Communications Satellite Characteristics (Cont ’d)

I’  kid ’ !,, ‘S I ’ l ’lI ,\IlA t ’’l’I- ’l lin- b I ’ll ’ — d ‘ I I  In-S II’ ’ ’.’ SI, ‘ ‘S I - S

minu n im -  l i on  II p, , : e ’ , ’ -, , , t , t  I l l - ’ l I e -u , ’ ’’:, 5 : ’ , - , :, I - m m , , ’ ,  1 1 1 : 1 ’  j~u ’ ‘ e m : , — , , m  1 ’, , : ,

Ub—sv i tm - n - ‘ 1’) xl ’ ( ‘ I , ;c n nie l  ~~~~~~ F1 1 , ’ : ’ ’  ‘ ; m I , i ’ , I :p  , I , i t m t n
m ’ e ’qn c,- , :, u , l)m ,cn, l — (i’ - “~ - I ’ ’ ’ ’ ’

-,u ’i ,lc l, (I “I’)

gle cons ,’,’— -Imn u l , c’m ’c i t c ’m ’ fc’eq— mu— Il l I),,,- I ,)  , n ) .  I:,’ —~ im\ ’. I ’  — ‘— m Il l It , i n ’ ’ ’ l m m — .’ mI : ‘ , t  - m m l ’ -  u - i l l  I -  - ‘ s m ’ un 1

D. ,‘u I , - , I i , , i :  ,,m - m , , - i , ’s (l l i  Sill , p~~rmmliolIc ‘Si ! 5” - ‘ll t iV K -‘I - I m m ; m  - I - c u  m m mc I i  is ~fl

el , li e ’’; ,: I . 11 i t , l l . ’ ’- ’ i _ , c’ l, :,nnel , ‘ m m - i n , -  i c , ,  I , i m I u ’ — i i i  a l t t i , , ’u j t ’ c r ’ m m s t e r n

Id st:mmm - 1.. 1 ,: , 11 .51 - b , I’’ , ’ ti ’mt; ,l m ncm ,-n m c n,u , I - I’ ’ ’” ’ 
- 

‘ - , ,,~, 
-

- 
‘ : ‘ - I i~ n’ I ’ -, , F : ’ - n t m m m - k ~-

Vers. H ,  ‘ _‘7, , i -b . S ‘ ‘ - , ‘‘ I S iP )  l I t , , -  u c l a ’ ,  ‘ I , m t , d  I I I ’  1 : 3 8  n o P u n: , ’’ c ’  .1
l - l . : l n n T , l b .  I T ’ — Stilt . IT, u - n , : , pa r;e— ) t i t ; mn m t 11155 - - - is e m - n i —

l ) m , a e b ink  c - m - m n t , - : -  ‘ ‘ I i , ’ I n  e l : - - — ‘ ‘ ‘ m m ’  : , n n c m n i  i i i  ‘‘ ‘u-red :n
f c ’ c- m l n , , ’ n n c ’ i u ’mu ‘I, Shl, ’ n  : 1 , 1  m , : I - ’ t n m v n -  , . s , t t i ’ ’ r , —  I I ,  5 - - ’ - - ‘  : c t l ,m ‘c,
l l . 7 ; ; l , 11.7 15 , l n ’ , , : u - - u - ’ t t t m : l  , m m ’ , v , ’m ’ a l l  2 . I’ m m i n i - t I -

I I .  ~~% ; 5 , 11_ I ’ l l , — I) _ ’ni m l ”  i n ’ ,’ ‘.111 l , ’ ‘.:i nt,, :,n,,I

I 1. l u T , S , 12 . 1 ’ S / I - , I i n , m - ; m , ’hv i s l I— S/St in lb , ~ in t u , , ’ :,
12. 1T, . a n ’ i i , - u I I m _ t e ’ m t l _  -I 1 9 1 ;  Set ’ Ilof.

1 ’ , I ,‘~/
‘ nnp link ‘ i t  i l l  1 mm m - q m m : m —  b , : , , , m l , :,n , l ( 5 1 ,

- n .e and t b .’ m l ,Sl I,, tu,ri.ml l I nt- , I) . I ki  in
‘ I ,~l’ rbownh jnjs 5,1 IO-i-t ’b s ’ m-mI Ii,’ III /

-I, 1977 % , 4. 11 17 5 1% , a ign : mIs  m I r e  (Ill , lu ;i t c , l

11. 7 1) 1 mmnd 12 . 11 11 ) l i t i m ’ ; u r l v  p01—
n i t , .  Back—up mm ri ti- cl mind

lu-l u ’ , , , , -  t r y  is orthogonal t I m
- I .  1117515 GIl t ,  the downlink -

signals. 1/ad
antenna will
has-u ’ dum ml
feed s with
shaped beam—
widths of
2. 8°. kVi l l

use one
broad beam
4 GHz trans-
mit ant enna ,
one broa d
beam 6 GIlt
rev, ’ an tenna ,

one F m c ’ m m : , , l
beam 12 GH’~ -

rcv e antenna.

2— 38
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G LOSS

“A” refers to flig ht model “A” of a pro gra m series

AC area coverage

A/C , a/c airc ra ft

ADI\ l advanced development model

Ag-Cd silver—cadrnium

a/k/a also known as

AKr sI apogee kick mc.tor

Alle Soviet A-2 -e launch vehicle

AM SAT Radio Amateur Satellite Corporation

ATS Applications (Advanced) Technology Satellite

ave. average

bps bits per second

BOL beginning of life

BW bandwidth , beam width

CII channel

CIA S.p.A. Compagnia Industriale Aerospaziale

cm. centimeter

C/L , C-L C-band to L-band

comsat communication satellite

CONUS Contthe~tal United States

CP circular polarization

dB decibel

dBi decibels of antenna gain referred to isotropic radiator

dBm decibels of power referred to one milliwatt

CIBW decibels of power referred to one watt

DCA Defense Communications Agency

DNC defocused narrow coverage

DOD , DOD Department of Defense

G-1



G LOSSARY (Cont ’d .)

(Iomm -iat domestic comn i unication satellite

down ( l ink)  spacec raft transmitt ing

DSCS Defense Sitellite Communicat ions  System

E . ,  E east

EC earth cove rage

ED~\ 1 engineering development model

EI R I~ effective isotropic radiated powe r

EOI , end of life

ESE cast—southeast

ESR O European Space Research Organization

Est . , est. estimated

1- ’ ‘1’ earth terminal

east-west

1” . ,-\ .  ,-\ . Federal Aviaticn Adminis t ra t ion

frequency division multiplexing

1-’D m -JA frequency divis ion mult iple  access

l- i’iI frequency modulation

F-i refers to flig ht model “1” of a program series

France/Federal Republic of Germany

ft. foot , feet

GL’ps gigabits per second

C. E . General Electric Co.

Clix gigahert z

GS F’C Goddard Space Flig ht Center

II AC h ughes Airc ra ft Company

lI z hertz

JI” intermediate frequency

IMPATT (diode) impact  avalanche transit  t ime diode

G-2



—I,

( ; I SS,~~R ” c’ (C ont ’d .)

‘ 1m~ du’g l’c’es k e lv in

kbps hi lOI ) it s per Se( ’ofl(l

h I l z  k i lohei ’tv

km.  kilometers

k 5’,’ I/ i lO\Vatt

1, /C , [ -C  L-band to C-hand

His pounds

I. FT~ Lincoln Expe ri IlleIltitl Satellite
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Mbps megahits per second
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N-S north-south

IL ’s power ampl i f ie r



- ‘  - ~~~~~~~~~~‘~~~~~“~~~~~‘~~~~~~~~~~~~~~~~~~~ ‘ ‘~~~~~~~~~~~~~~~~~~~~ ‘ “~~~~~“

( 1 0 55,’s l i ” i ( f m n t ’ l .

P I ’ l ’a I l i ! ’) P1’(’ 9 l I l I m l i I i ( ’ I’

PS I’-. p hase sh i l i

R ;I c l i c ”t C , ’ I ’ I w ’ t ’ : I t i  Ill ( m l  , \ m c ; e l ’ 1 5  a

I’d’’ i ’, I I ’ ’ , I’ I ’e ceivu ’ , 1,1 1 1 ’  I’m I ’I’

R ef .  r ef e re m ’m -

Il l’ I’ a d i ’  I

Il I l C I ’  t ’ i i 5 1 1 t — l l : ; I 1 ’ l  l ’ , i ’ I ’ U k I I ’  ~ uI I n l r i z a t i o n

S . ,  s m ’u ’t i

S 51 s : In : e  n~s

I Sp : , u ’m m m i n n l  \ l i s s i l v  Sv—le ms Organiza t ion

Sf1 spo t beam

;-~i s~- ~- Lntu ’ ll l ie flu - ci l ~~’sS 5~ \ ’ s — t 1 I f l S

~~ ( ‘  Sp9 Cm” ( ’ t 71 ft

“~CPC single channel per car t ie i ’

SEP SEP SY st em s , l.td .

S i l l ”  super hig h frequency

Si silicon

SPAR SPAR Aer O spnIee  l’ ,’od u u ’ t s , 1, td .

5Th Space Tr ansport Sy s tem (Shuttle)

TAD Th i’ust -augmented Delta

Fl-ID to he dctc l ’nii n ed

TI’ t c ’lemetrv :rni,’I cot ii 111 1011

TD.\ tunnel n i ode aIit p1 i fie r

TDM,-\ time div,~ iofl ITtultiple access

T T \V lH\5 S\’sleIn s Group

T, ‘l’&-C te lemel t v , tracking and c’ t e t s  sod

teletvpe

( ‘m —  I



GLOSSARY (Cont ’l I . )

T\VT, T\VTA traveling wave tub e (amplil’iei’)

T,’llF u l t r :u  hig h f requency
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up (link) spacec raf t receiving
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[‘ . 5 . N.  United States Na vy
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\V. , west , watt
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