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G S F C I N P U T T O A S T P P R E S S K I T

H i s t o r y ' s fi r s t i n t e r n a t i o n a l s p a c e m i s s i o n w i l l p r e s e n t a n

unprecedented chal lenge to the personnel o f the Spaceflight Track ing

and Data Network to provide the vi tal l ink between the earth and the

t w o o r b i t i n g s p a c e c r a f t .

To meet this challenge many changes have been made to the data

acquisit ion, communications and command equipment at the far flung

M u c h o f t h i s w a s a c c o m p l i s h e d d u r i n g t h e

i n t e r i m b e t w e e n S k y l a b a n d t h e A p o l l o - S o y u z p r o g r a m s .

F l i gh t con t ro l pe r sonne l w i l l ma in ta i n con tac t w i t h t he Apo l l o -

Soyuz spacecraft through the Spaceflight Tracking and Data Network

Th is ne twork i s acomp lex o f fixed g round s ta t i ons , po r tab le

ground s ta t ions , spec ia l l y equ ipped a i rc ra f t and an ins t rumented sh ip

used for t ransmi t t ing s igna ls to and rece iv ing and process ing data

from the spacecraf t dur ing the miss ion f rom launch to Earth return.

Each s ta t ion inc ludes t rack ing te lemetry, te lev is ion and command

g l o b a l n e t w o r k o f s t a t i o n s .

(STDN) .

systems; the communications systems and switching systems.

Under the overal l supervis ion of NASA Headquarters Office of

Tracking and Data Acquisit ion (OTDA), the Goddard Space Flight Center,

Greenbelt, MD, is responsible for the operation and maintenance of

Approximately 2300 men and women at the

G S F C w i l l b e a c t i v e l y

t h e w o r l d - w i d e n e t w o r k .
■N

g lobal t rack ing s i tes and 500 personnel a t

engaged in the mission operat ions.
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F o u r t e e n S T D N s t a t i o n s w i l l b e s u p p o r t i n g t h e A S T P m i s s i o n .

T h e y a r e :

M e r r i t t I s l a n d , F l a .

R o s m a n , N o r t h C a r o l i n a

Ta n a n a r i v e , M a l a g a s y

S a n t i a g o , C h i l e

M a d r i d , S p a i n

A s c e n s i o n I s l a n d

H a w a i i

O r r o r a l , A u s t r a l i a

USNS Vanguard
( T r a c k i n g S h i p )

G u a m

G o l d s t o n e , C a l i f o r n i aB e r m u d a

Q u i t o , E c u a d o r

T h e S o v i e t n e t w o r k o f s t a t i o n s w h i c h w i l l s u p p o r t t h e j o i n t

T h e y a r e ;

N e w f o u n d l a n d

venture cons is ts o f 7ground s ta t ions and two sh ips*

E v p a t o r i a ( E V T ) K o r o l e v
( t r a c k i n g s h i p )

Ko lpashevo (KLP)

T b i l i s i ( T B L )

Gagar in (Tracking Ship)

Ulan-Ude (ULD)

Ussu ry i sk (USK)

Dzhusaly (DJS)

Petropavlovsk-Kamchatski (PPK)

Since the close of the Skylab Program, the network has under-

Stat ion equipment and personnel levelsgone some major changes.

have had equipment and personnel added to provide the magnitude of
In add i t i on , seve ra l s ta t i ons have

T h e

suppor t requ i red fo r the miss ion ,

become tota l ly staffed and operated by id igenous personnel .

major changes which have occurred are:

- m o r e
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C a n a r y I s l a n d s , C o r p u s C h r i s t i , Te x a s a n d C a r n a r v o n ,

A u s t r a l i a h a v e b e e n c l o s e d .

H o n e y s u c k l e C r e e k , A u s t r a l i a s t a t i o n h a s b e e n i n t e g r a t e d

in to the Deep Space Network .

N e w f o u n d l a n d , a m o b i l e s i t e , h a s b e e n r e a c t i v a t e d t o s u p p o r t

the ASTP mission only.

S t a t i o n s l o c a t e d a t R o s m a n , N o r t h C a r o l i n a , Q u i t o , E c u a d o r ,

S a n t i a g o , C h i l e , O r r o r a l , A u s t r a l i a a n d Ta n a n a r i v e , M a l a g a s y w i l l

s u p p o r t a m a n n e d fl i g h t f o r t h e fi r s t t i m e .

The Apo l lo w i l l be in an ear th o rb i t w i th a t l eas t one s ta t ion

p a s s e v e r y 9 0 m i n u t e s ; t h e r e f o r e r e q u i r i n g a 2 4 - h o u r t r a c k i n g

e f f o r t .

A s a r e s u l t o f t h e l o w a l t i t u d e t h e s p a c e c r a f t m a i n t a i n s i n a

near ea r th o rb i t , t he use o f t he 85 ' an tennas i s seve re l y res t r i c ted ,

t h e r e f o r e t h e n e t w o r k s t a t i o n s s u p p o r t i n g t h e fl i g h t w i l l u t i l i z e

t h e 3 0 ' U n i fi e d ' S " B a n d a n t e n n a f o r t r a c k i n g o p e r a t i o n s .

To assure the support required by ASTP al l stat ions have dual

channel receivers, addi t ional decommutat ion equipment and specia l

g e a r t o h a n d l e t h e c o m p l e x v o i c e c o m m u n i c a t i o n s .

In add i t ion , anew techn ica l d imens ion w i l l be added to the

ASTP miss ion when, for the firs t t ime, an Appl icat ions Technology

S a t e l l i t e - 6 w i l l b e u s e d t o p r o v i d e a s p a c e c r a f t t o s p a c e c r a f t

communications capability never before attainable. Through use of

this satellite the ground coverage of the mission will be increased

from approximately 17% to 52%. Telemetry voice, command and

- m o r e -
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t e l e v i s i o n w i l l b e r e l a y e d t h r o u g h t h e AT S - 6 t e r m i n a l a n d t h e

p o r t a b l e s t a t i o n i n S p a i n . A i r - t o - g r o u n d v o i c e c o m m u n i c a t i o n s

from the Soyuz spacecraft wil l be relayed from 10 VHF sites

l o c a t e d t h r o u g h o u t t h e n e t w o r k .

N E T W O R K O P E R A T I O N S

T h e 1 4 N e t w o r k s t a t i o n s s u p p o r t i n g t h e m i s s i o n w i l l u s e

the "S* * Band sys tems deve loped and emp loyed dur ing the Apo l lo

fl igh ts . The Un ified "S" Band sys tem is no t on ly more power fu l

f o r l o n g e r r e a c h a n d b e t t e r c o v e r a g e d u r i n g n e a r E a r t h a c t i v i t i e s ,

bu t a lso s imp l i fies the g round task by combin ing a l l t rack ing

a n d c o m m u n i c a t i o n s f u n c t i o n s i n t o a s i n g l e u n i t .

T h e o r d e r l y f b w o f m i s s i o n i n f o r m a t i o n , c o m m a n d a n d d a t a

between the s ta t ion ac t ive ly t rack ing the spacecra f t and Miss ion

C o n t r o l C e n t e r i n H o u s t o n i s t h e p r i m e c o n s i d e r a t i o n s d u r i n g m a n n e d

m i s s i o n s . P r i o r t o e a c h p a s s o v e r a p a r t i c u l a r s t a t i o n , g r o u n d

c o n t r o l l e r s a t M C C t r a n s m i t i n f o r m a t i o n t o t h e s t a t i o n t o u p d a t e

the fl igh t p lan . A t the s ta t ion , h igh -speed compute rs compare the

in format ion to preprogrammed parameters for va l id i ty before t rans¬

m i t t i n g i t t o t h e s p a c e c r a f t .

The "un ified" concept o f the un ified "S"-Band system permi ts

the mul t ip le funct ions - - command, te lemetry, t rack ing and two-

way voice communications -- to be accomplished simultaneously using
an uplink frequency between 2090 and

T h e

o n l y t w o c a r r i e r f r e q u e n c i e s :

2120 MHz and adownlink frequency between 2200 and 2300 MHz.

sys tem w i l l a l so rece i ve te lev i s i on f rom Apo l l o .

- m o r e -
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As used in the Apollo program, the USB uplink, voice and updata

(command information) frequency modulates subcarriers; these
subcarr iers are combined with ranging data and the composite signal

A s u b c a r r i e r i s a l s o u s e d

S u b c a r r i e r u s e i s r e q u i r e d o n l y

compr ises the ip l ink car r ie r f requency,

f o r u p l i n k i n g v o i c e i n f o r m a t i o n ,

when multiple uplink functions are required; for example, uplink
command data is phase modulated onto the main carrier frequency

All USB systems can transmitf o r t r a n s m i s s i o n s t o t h e w o r k s h o p ,

two up l ink f requenc ies s imu l taneous ly.

The USB downlink system includes four main receivers and is

capable of receiving four downlink frequencies simultaneously in
Norma l l y the down l ink ca r r i e r

will be modulated with acomposite signal consisting of ranging

the 2200-2300 MHz f requency range .

data and modulated subcarr iers , but as wi th the up l ink , o ther

data can be modulated d i rect ly onto the main carr ier.

Two Signal Data Demodulate or Systems (SDDS) are in each USB
T e l e v i s i o nsystem to demodulate the various downlink signals,

signals are taken directly from the carrier and filtered to
remove subcar r ie r in fo rmat ion , and then remoted d i rec t ly to

A s t r o n a u t v o i c e i s n o r m a l l y s e n t o v e rJSC, over wideband l ines,

regu lar communica t ions l ines .

m o r e -
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T h e e n t i r e n e t w o r k i s l i n k e d b y t h e f a c i l i t i e s o f t h e

NASA Communications Network (NASCOM), aglobal communications

network established by NASA to provide operational ground

communications for support of all spaceflight operations.

COMMUNICATIONS

The NASA Communications Network, one of the most extensive

and sophis t icated communicat ions networks in ex is tence, l inks

al l the STDN stat ions and NASA insta l la t ions together,

mi l l ion c i rcu i t m i les covered by the ne twork inc ludes da ta and

voice channels, medium and high speed message circuits,

ma jo r i t y o f these c i r cu i t s connec t ing and se rv ic ing these cen te rs

are leased from common carriers such as AT§T, Western Union, ITT,

and var ious local te lephone companies throughout thewjr ld .

c i rcu i ts are specia l ly engineered and mainta ined for NASA,

C o n t r o l C e n t e r f o r t h e N A S C O M N e t w o r k i s t h e N A S A G o d d a r d

S p a c e F l i g h t C e n t e r , G r e e n b e l t , M d .

i n t h e s y s t e m t o a c t a s t r a f fi c p o l i c e m e n ,

p r o g r a m m e d t o r e c o g n i z e s p e c i fi c t y p e s o f i n f o r m a t i o n a n d a u t o m a ¬

t i c a l l y d i r e c t o r s w i t c h i t t o t h e p r o p e r d e s t i n a t i o n .

O v e r t w o

T h e

T h e

S p e c i a l c o m p u t e r s a r e u s e d

The computers a re

S w i t c h i n g

c e n t e r s l o c a t e d i n L o n d o n , M a d r i d , a n d A u s t r a l i a a r e u s e d t o a u g m e n t

t h e n e t w o r k , r e c e i v e d a t a f r o m t h e t r a c k i n g s t a t i o n s a n d r o u t e i t

t o G o d d a r d .

C o m m u n i c a t i o n s f r o m t h e S o y u z s p a c e c r a f t w i l l b e o n V H F o n l y.

- m o r e -
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S a t e l l i t e S u p p o r t

Communications from the Apoilo-Soyuz spacecraft, including

te levis ion, wi l l be re layed through NASA's Appl icat ions
A n a d v a n c e d c o m m u n i c a t i o n sTechnology Sate l l i te-6 (ATS-6) .

research satell ite, the ATS-6 was launched into geosynchronous

orbit from Cape Canaveral, Florida, on May 30, 1974.
Use o f t he ATS-6 f o r t he ASTP t r ack ing and da ta re l ay w i l l

provide about three times the communications coverage of the
Thus i t wi l l permit larger amounts of biomedicalg r o u n d s t a t i o n s ,

and spacecraft data to be relayed to the earth in one transmission
and increase the te levis ion coverage f rom the fl ight .

Operations of the ATS-6 are coordinated and controlled from
the ATS Cont ro l Cen te r a t the Goddard Space F l igh t Cen te r,

G r e e n b e l t , M a r y l a n d . ATS ground stations are located at Rosman,

Mojave, California, and amobile station at Buitrago, Spain.
To support the ASTP mission, the ATS-6 will be positioned on

the equator some 35,900 kilometers (22,260 statute miles) above
F r o m

N . C ● f

the eastern edge of Lake Victoria in Kenya, East Africa,

this position, the spacecraft will be controlled through the
Madrid mobile station and will command aview of about 50% of

the Apollo-Soyuz's 225-kilometer (140 statute miles) orbit.
During operations, the ATS-6 will point its antenna towards

the edge of the earth as seen from its orbit, and generate a
signal for the Apollo spacecraft to lock onto when it roves into

Apollo, using awide-band antenna, will home-in on the signal
and, after establishing contact, will transmit telemetry, voice
v i e w .

m o r e -
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a n d l i v e t e l e v i s i o n t o t h e s a t e l l i t e . AT S - 6 w i l l r e l a y t h e c o m ¬

munications to the Buitrago, Spain ground station, who will then
r e l a y t h e d a t a v i a t h e c o m m e r c i a l s a t e l l i t e I n t e l s a t t o t h e

Johnson Space Center, Houston, Texas.

S h i p S u p p o r t

Three seagoing tracking stations will be employed to support

The U.S. ship USNS Vanguard wi l l be stat ioned

in aTes t Suppor t Pos i t i on loca ted a t 25 degrees Sou th and

155.0 degrees West and will be in position 48 hours prior to

t h e A S T P M i s s i o n .

l i f t o f f u n t i l r e l e a s e d f r o m t h e m i s s i o n s u p p o r t r o l e ,

sh ips w i l l be employed.

T w o S o v i e t

Sh ip No . 1 , the Koro lev w i l l take up a

pos i t ion near Canada and Ship No. 2 , the Gagar in , w i l l be deployed

i n a p o s i t i o n n e a r C h i l e .

R a n g e I n s t r u m e n t e d A i r c r a f t

T h r e e i n s t r u m e n t e d a i r c r a f t w i l l b e u s e d t o s u p p o r t t h e m i s s i o n ,
a n d

o p e r a t i n g f r o m A u s t r a l i a / S o u t h A f r i c a n a i r fi e l d s .

R a n g e I n s t r u m e n t e d A i r c r a f t ( A R I A ) a r e u s e d p r i m a r i l y t o fi l l t h e

vo ids be tween land and sh ip s ta t ions dur ing the launch and ear l y

o r b i t a l p h a s e s o f t h e fl i g h t .

T h e a i r c r a f t w i l l d e p a r t P a t r i c k A F B , F l o r i d a a t T- 5 d a y s a n d

d e p l o y a s f o l l o w s :

A r i a # 1 § # 3 w i l l s t a g e o u t o f P e r t h , A u s t r a l i a

A r i a #2 w i l l s t age ou t o f Johannesbu rg , Sou th A f r i ca

D u r i n g t h e fl i g h t A r i a # 1 w i l l p r o v i d e r e v 1 c o v e r a g e s o u t h

o f Aus t ra l i a o f t he S IVB maneuve r f o r undock ing , revo lu t i on 2

T h e A d v a n c e d

docking module extraction and will record SCM and SIVB data
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and remo te vo i ce commun ica t i ons th rough the Pac i fic commerc ia l

c o m m u n i c a t i o n s s a t e l l i t e i n r e a l t i m e . T h e a i r c r a f t w i l l t h e n

r e t u r n t o P e r t h f o r r e d e p l o y m e n t t o H a w a i i t o c o v e r r e e n t r y.

A r i a #2 w i l l p rov i de cove rage i n t he I nd i an Ocean a rea on

r e v 4 o f t h e S I V B d e o r b i t m a n e u v e r . T h e a i r c r a f t w i l l a l s o r e ¬

c e i v e a n d r e c o r d d a t a f o r r e l a y t h r o u g h t h e A t l a n t i c c o m m u n i c a ¬

t i o n s s a t e l l i t e i n r e a l t i m e .

A r i a # 3 p r o v i d e s r e v 4 c o v e r a g e S W o f A u s t r a l i a o v e r t h e

Indian Ocean of the last portion of the SIVB deorbit maneuver.

T h e a i r c r a f t w i l l t h e n r e t u r n t o G u a m ,

O n b o a r d T e l e v i s i o n D i s t r i b u t i o n

Te l e v i s i o n c o v e r a g e d u r i n g t h e m i s s i o n w i l l b e b o t h r e a l t i m e

A l l s t a t i o n s i n t h e S T D N n e t w o r k a r e c a p a b l e o f

r e c e i v i n g a n d r e c o r d i n g v i d e o ; h o w e v e r , o n l y B u i t r a g o , S p a i n , M e r r i t t

I s l a n d , F l o r i d a , R o s m a n , N . C

a n d r e c o r d e d .

G o l d s t o n e , C a l i f o r n i a , a n d O r r o r a l

A u s t r a l i a h a v e b e e n d e s i g n a t e d a s " p r i m e " f o r l i v e t e l e v i s i o n

a n d w i l l t r a n s m i t v i d e o t o t h e J o h n s o n S p a c e C e n t e r , H o u s t o n ,

T e x a s i n r e a l t i m e .

● 9

" L i v e " t e l e v i s i o n w i l l b e t r a n s m i t t e d v i a t h e C S M t h r o u g h t h e

AT S - 6 s a t e l l i t e t o B u i t r a g o , S p a i n w h o w i l l r e l a y t h e v i d e o

t h r o u g h t h e A t l a n t i c c o m m u n i c a t i o n s s a t e l l i t e t o t h e J o h n s o n

Space Center via hardline where it will be color converted and
r e l e a s e d t o t h e n e w s m e d i a u n d e r t h e d i r e c t i o n o f t h e P u b l i c

A f f a i r s O f fi c e , J o h n s o n S p a c e C e n t e r . T V s u p p o r t p e r i o d f r o m

Buitrago is approximately 55 minutes during each orbit scheduled

f o r d o w n l i n k o f T V.
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V i d e o e m a n a t i n g f r o m t h e S o y u z w i l l b e r e c e i v e d b y S o v i e t

s t a t i o n s a n d r e m o t e d t o H o u s t o n t h r o u g h a v a r i e t y o f r o u t i n g s

w h i c h a r e s h o w n o n e n c l o s u r e s .

C o l o r t e l e v i s i o n f r o m t h e A S T P s p a c e c r a f t w i l l b e f e d t o t h e

ground stat ions by 5cameras. An on board v ideotape recorder

permits delayed relay of up to 30 minutes of TV during any

s t a t i o n p a s s .

C o n t i n g e n c y C o n t r o l C e n t e r

In the event of acatastrophic event at the Johnson Space

Cen te r Con t ro l Cen te r, r espons ib i l i t y f o r m iss ion ope ra t i ons

and control will be immediately assumed by the Goddard Space

There , personne l in the Spacefl igh t Opera t ions

Contro l Center wi l l implement the contro l o f the miss ion opera¬

t ions unt i l the fl igh t cont ro l teams o f the JSC can be t rans¬

ported to GSFC to resume their duties.

Redundant systems for operat ions are present ly avai lable

at GSFC and personnel staffing on an around-the-clock basis is

on hand dur ing a l l manned fl ight miss ions for th is purpose.

S im i l a r l y, t he Pub l i c A f f a i r s ope ra t i ons wou ld a l so be

s h i f t e d t o G S F C i n t h e e v e n t t h i s o c c u r s .

F l i g h t C e n t e r .

- g s f c -
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S I M U l A T O t 1V I*.

I S O r w ZA P O L L O

C O M M U N I C A I I O N S

n s t S Y S 1 E M A N D

U S A J l O X I N

s o t u z

●> C O IU S A S I O N

S I T E E O U I P M I N !
T I S t S Y S T E M A M O

U S I l l - A O l M

O O C K I N O M O O U U

i K i i v i o

S l O M A L S

_ A N D

i i r i t i M C i

Vda ta
C O N 1 I O L A N D

D A T A C O M P A I l S O N

S Y S T E M
t

T E S T C O N C E P T



G R O U N D S U P P O R T I N S T R U M E N T A T I O N S U M M A R Y

T E L E M E T R Y C O M M A N D A / G V O I C ET R A C K I N G T E L E V I S I O N
S TAT I O N

S - B A N O
R E C O R D

V H PC - B A N D V H P U S B U H F U S B U S B R / TU S B

M I L X XX X X X X X X

M L A X

N P L X X X

B D A X XX X X X -X X X

A C N X X X XX X

A S C X

H S K X

3 33M A D X XX X X X X X X

x« X X XT A N X X

x ' X XO R R X X X

X XG W M X X XX

C T N X

H A W X XX X X XX X

XV A N X X XX X X

X X X XX XC D S X

x 'R O S X XX XX

A G O XX XX X

X ' XXX XO U l

22W L P XX

A R I A XXX X

K P T X

K M R X
A

L E G E N D . '

I D O P P L E R O N L Y
2 R A N G E S A F E T Y
3 A T S - 6 I N T E R F A C E



M O S C O W

U S S R C O N T R O L

C E N T E R

S T D N
S U P P O R T I N G -

S TAT I O N S

V O I C E

FA C S I M I L E
T E L E T Y P E

A C N

A G O

J O H N S O N
S PA C E

F L I G H T

C E N T E R
A S T P

MISSION

C O N T R O L

C E N T E R

S D A
G D SG O D D A R D

S P A C E F L I G H T

C E N T E R

N A S A

C O M M U N I C A T I O N S

V O I C E
D A T A

T E L E T Y P E

V O I C E
D ATA

T E L E T Y P E

GWM
H A W

< M A D4
M I L

N F L
O R R

Q U I
ROS
T A NV O I C E

D A T A

T E L E T Y P E
V A N
W L P

K E N N E D Y

S PA C E

C E N T E R

A S T P
L A U N C H
C E N T E R

ASTP COMMUNICATIONS NETWORK



HOUSTON R A I S T I N G P R A G U E M O S C O W

V O I C E
G Y - 8 6 Y- 8 ( P 8 )

V O I C E
G Y - 9 G Y- 9 ( P 9 )G S F C

V O I C E A N D
G Y - 6 GY- 6(P6)

A L T E R N A T E
FA C S I M I L E

L O N D O N H E L S I N K I

V O I C E
G Y - 2 GY-2(P2)

V O I C E
G Y - 3 NASCOM N A S C O M G Y- 3 ( r e )

V O I C E S W I T C H S W I T C H
G Y - 4 GY-4<P4)

T E L E T Y P E /
G Y- I G T - I

B A C K U P A G
K E Y I N G

M A D R I D R O M E V I E N N A

V O I C E
G Y - 5 GY-5(P5)V O I C E A N D

A L T F A X
NASCOM

G Y - 7 6Y-7(P7)S W I T C H
V O I C E

G Y - I GY-1 (PI)

NEW YORK

T E L E T Y P E
G T - 2 G T - 2

A I R / G R O U N D
G T - 3 G T - 3

K E Y I N G

HOUSTON TO MOSCOW
C I R C U I T R O U T I N G F O R A S T P



G S F C E C C C O M M U N I C A T I O N S C O N F I G U R A T I O N

I T E L E T Y P E

2 V O I C E D A T A
I T E L E T Y P E

I V O I C E **
H A W A I I R O B L E D O M A D R I D

2 V O I C E
D A T A

I T E L E T Y P E

2 V O I C E D A T A
G U A M

I T E L E T Y P E
2 V O I C E

D A T A

I T E L E T Y P E
2 V O I C E D A T AA U S T R A L I A

C O M M U N I C A T I O N
S W I T C H I N G

G S F C
O R R O R A L T A N A N A R I V E

E C C

I T E L E T Y P E
2 V O I C E D A T A

Q U I T O

I T E L E T Y P E

2 V O I C E D A T A
I T E L E T Y P E
3 V O I C E D A T A

S A N T I A G O V A N G U A R D

3 T E L E T Y P E

2 V O I C E

5 V O I C E D A T A
I T E L E T Y P E

I V O I C E

2 V O I C E D A T A

4

V O I C E
D ATA

J O H N S O N
S P A C E C E N T E R
M I S S I O N C O N T R O L

C E N T E R

J E T M E R R I T TG O L D S T O N E P R O P U L S I O N
I S .L A B

*NASCOM SWITCHING CENTER



J S C T O G S F C

9 V O I C E / D A T A
1 2 V O I C E

2 W I D E B A N D

2VFTG SYSTEMS (INCLUDED IN THE 9V0ICE/DATA SHOWN
A B O V E

J S C T O H O S C

1 0 V O I C E
I W I D E B A N D

J S C T O K S C

3 7 V O I C E

3 V O I C E / D A T A
I S P E C I A L A / G C K T ( M I L A / G )
3SPECIAL DATA CKTS(CAST/CASRS,WIND PROFILE

I P D ATA )

A S T P S U P P O R T C I R C U I T S



M S C
M O S C O W

M A R S H A L L S PA C E

C E N T E R

H U N T S V I L L E
A L A .

U S S R

U S S R T O O R D E R

J S CK S C / M i L
●4

J O H N S O N S PA C E
C E N T E R

H O U S T O N

( C L E A R L A K E )

K E N N E D Y S P A C E

C E N T E R

M E R R I T T I S L A N D

F L A .

4●4

4 4

>
H O U S T O N

A T S T

T V O C

A S T P N A S A V I D E O F O R L A U N C H S U P P O R T

G S F C

C.J . GOODMAN
N O V. 1 9 7 4



U S S R

A T S - FO R R

I M A O

A T S O C C
6 S F C

B U I T R A G O

J S C

M S C
6 0 S

I
M I LK S C

R O S

A S T P V I D E O N E T W O R K
C . J . 6 0 0 0 M A N

NOV. 19,1974



D O M E S T I C I N T E R N AT I O N A L
R O S

ROSNIAN.N.C.

N A S A

H O U S T O N
C O M M U N I C A T I O N S

~ C A R R I E R
T V O C

O R R
O R R O R A L V A L L E Y4 -

A C T

A U S T R A L I A

K S C / M I L
MOSCOWK E N N E D Y S PA C E

C E N T E R
U S S R T O O R D E R

U S S R

M E R R I T T I S L A N D

F L O R I D A

6 0 S

60LDST0NE.CAL.
N A S A

B U I T R A G O /

II 1 M A D R I D
G S F C

G O D D A R D S P A C E
F L I G H T C E N T E R

G R E E N B E LT, M D .J S C
J O H N S O N S PA C E C E N T E R

H O U S T O N
(CLEAR LAKE.TEX.)

ASTP-NASA VIDEO FOR ORBITAL SUPPORT
G S F C
C.J. GOODMAN
NOV. 19,1974



C B A N D
F R O M
A T S 6

S B A N D C B A N D
F R O M F R O M

A P O L L O A T S 6
^ N A S A

^ - > ^TO JSC AND 6SFC ATSOCC
A T L A N T I C I N T E L S A Te — > M A D R I D

T V E
T V O C

M A D

B U I T R A G O
E A R T H S T A .

C T N E

— T E M P O R A R Y

A R R A N G E D F O R
B Y N A S C O M

BUITRAGO ALSO WORKS IND IAN OCEAN INTELSAT

A S T P V I D E O - S PA I N TO J S C

G S F C
C . J . G O O D M A N
N O V. 1 9 , 1 9 7 4



D B P - D E U T S C H E B U N D E S P O S T ( G E R M A N P O S T O F F I C E C O M M U N I C A T I O N S )
H R - H E S S I 8 C H E R R U N D F U N K ( F R A N K F U R T R A D I O B R O A D C A S T )

H E L S I N K I

F I N L A N D

C O P E N H A G E N
D E N M A R K

H A M B U R G

G E R M A N Y
T A L L I N N

U S S R

F R A N K F U R T / M A I N

D B P
S E C A M

A > M O S C O W

U S S R
B / W

B / W

A U T O ¬

M AT I C
P A L

T R A N S
C O D E R

S E C A M

H R

A N D O V E R
E A R T H

S T A T I O N
M A I N E

P A L 6 2 5 / 5 0
B / W T O

5 2 5 / 6 0

C O N V E R T E R

N E W
Y O R K

N . Y .
N T S (

R A I S T I N G
E A R T H

S T A T I O N
G E R M A N Y

MAJOR ^
P A T H

I N T E L S A T
B / WJ O H N S O N

S PA C E
C E N T E R
T E X A S

ASTP V IDEO-MOSCOW TO JOHNSON SPACE CENTER



E U R O P E A N b r o a d c a s t U N I O N C O N T R O LU S S R / I N T E R V I S i O N
C O N T R O L

H A M B U R G AC O P E N H A G E NS T O C K H O L MT A L L I N N H E L S I N K IM O S C O W

A T S T C O N T R O LE B U

F R A N K F U R T / M A I N

MAJOR ^
P A T H

B / W V * n t e l s a t

D B P N T S CP A LS E C A M 6 2 5 / 5 0A> B / WB / W T O

5 2 5 / 6 0
C O N V E R T E R

B / W R A I S T I N G
E A R T H S T A

A N D O V E R
E A R T H

N E W

Y O R K
J S C

A U T O ¬
M A T I C

P A L
S T A

T R A N S

C O D E R
S E C A M

H R

DBP-DEUTSCHE BUNDESPOST (GERMAN POSTOFFICE COMMUNICATIONS)
HR-HESSISCHER RUNDFUNK (FRANKFURT RADIOBROADCAST)

A S T P V I D E O - M O S C O W T O J S C


