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RCU “should read as follows:

o Accepts video upl ink commands from PHS and MDM PF2

0 Provides master sync for TV caméras and TV monitors

"YSU should read as follows:
o Cambines ICOM A&B voice with video for downlink
0 Incorporates GMT into video |

0 Switches TV and voiceto TV monitor and FM signal
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REVISIONS

Revision A to the Prel iminary TV Data Flow Workbook contains the fo l l ow ing
changes:

I .  Addi t ions

eo Segment 4, TV Data Flow

o Segment 5, TV Major Subsystems have been revised to include the Opera-
t i ona l  TV Closed C i r cu i t  TV System

I I .  Deletions

e Segment 2, Orb i ter  TV Camera Descr ipt ion

eo Segment 3, TV Control Functions

I f  you have already taken the Pre l iminary TV Data Flow Workbook, you w i l l  only
need to take Segments 4 and 5 of th is  Revision in order to receive c red i t
for th i s  course.
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FOREWORD

DEVELOPER  Bernestine Dickey

BRANCH Training Integration Branch

MAIL CODE  CG3

TELEPHONE  X 3188

LOCATION BLDG _4 /ROOM__ 2047

This t ra in ing  hater ial is part of a series of lectures, handouts, and workbooks
for instruction on Ground Systems, |

This t r a i n i ng  package should be studied before at tending any classroom
session on th is  mate r ia l  or tak ing any lesson for which th is  is a p re requ is i te .

The Ground Systems 1esson sequence chart shows where th is  lesson f i t s
in the ser ies .  The prerequ is i tes  for each lesson, and the optimum presentat ion
order.  The lesson sequence charts are located in the Shut t le  T ra in ing
Program catalog.

This mater ia l  is for t r a i n i ng  pUFpOSeS only;  i t  should not be used as a
source of operat ional  data.

This workbook is part of the advanced t r a i n i ng  series with data for spec i f i c
examples taken from the STS- | F l i gh t .  This should not det ract
from i ts t ra in ing value for later STS F l ights .

The last two pages of this workbook are two forms:

(1.) "Lesson Crit ique Sheet"

(2.) “Training Report"

(1) The "LessonCr i t ique  Sheet" is used to obtain your comments on th is
workbook. Please f i l l  i t  out and mail to the ins t ruc tor  when you
have completed th is  workbook. ( I t  need not be placed in an envelope
nor be signed.)

(2) The "Training Report" applies to FOD personnel ONLY. I t  provides
the information to enter this t ra in ing in your t ra in ing record. To
rece ive c red i t  when you have completed th is  workbook, Please complete
the "Tra in ing  Report" and mail to CG3.
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HOW TO USE THIS WORKBOOK

This book is organized into segments. You should proceed through the seg-
ments in the order they are presented. Within the segment, however, you
control  your own progress. You should begin each segment by reading the
ob jec t i ve  and the lea rn ing  ma te r i a l .  The lea rn ing  mater ia l  is set apart
in a box. This is the central  in format ion to be learned. Supporting data
fo l l ow ing  the learn ing  mater ia l  is provided as add i t iona l  in format ion to
aid you in learning. I f  you are already quite fami l iar  with the material
presented in the lea rn ing  ma te r i a l ,  skip r i gh t  to the exercise items. For
other segments with which you are somewhat f am i l i a r ,  you may want to read
the ob jec t i ve ,  learning ma te r i a l ,  and some of the support ing data, then go
on to the exercise.  If the mater ia l  is t o t a l l y  new to you, most of the
support ing data should be very he lp fu l .

Before going on, you should always make certain that you understand thecorrect answers to each of the exercise i tems. The feedback expla ins the
. -correct response and is pa r t i cu l a r l y  he lp fu l  for items you missed. Exer-

cise items are usua l l y  on the r ight -hand page and exercise feedback on the
le f t -hand page so that you can fo ld the page over to compare your answer
with the correct answer. |

Al l  the acronyms and abbreviat ions used in th is  lesson are discussedwherever f i r s t  used in the Supporting Data section of a segment.

A content b ib l iography ou t l i ne  is often provided at the end of the lesson
for  those persons who may desire more de ta i l ed  data on a spec i f i c  topic.

This workbook is provided for your use. You may make notes or wr i te  com-
ments anywhere you l ike .  You may retain the text for later reference.
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LESSON INTRODUCTION

This lesson discusses the end-to-end data flow of TV (video) signals from
the Orbiter to MCC. Also included are the types of i n f l i gh t  ac t i v i t i es  that
wi l l  be televised during early Space Transportation System (STS) flights,
and the Ground Spaceflight Tracking and Data Network (GSTDN) sites that can
rece ive,  record and process TV data for transmission to MCC. This lesson
traces the flow of TV s ignals  from the Orb i te r  to MCC, and discusses the
funct ions of the TV subsystems u t i l i zed  for processing and t ransmi t t i ng  TV
data flow onboard the Orb i te r ,  at the GSTDN s i t e ,  and at MCC.

Later ed i t i ons  of th is  workbook w i l l  discuss TV data flow as i t  re la tes to
a t  £ay load inter faces and the Tracking and Data Relay Sa te l l i t e  Systems

TDRSS) .

vi



SEGMENT 1
TELEVISED INFLIGHT ACTIVITIES

OBJECTIVE:

Be able to specify the types of i n f l i gh t  ac t i v i t i e s  that w i l l  be te lev ised
during ear ly STS flights. 

|

INTRODUCTION:

The ob jec t ive  in pub l ic  release of i n f l i gh t  ac t i v i t i e s  is to provide the
publ ic  with an opportuni ty  to view the i n te r i o r  of the spacecraft in operat ion,
and to p rov ide  some i nd i ca t i on  of the veh i c l e ' s  fea tu res  and capab i l i t i es ,
espec ia l ly  the payload f ac i l i t i e s .  Telev is ion p i c tu res ,  together with photog-
raphy released pos t f l i gh t ,  w i l l  give the publ ic  a visual foundation on which
to build an understanding of Shuttle operations and capabi l i t ies.  The telecast
wi l l  also provide t e l ev i s i on  documentation of the Space Shu t t le  program for |

h i s to r i ca l  recording of the mission.

SPACE SHUTTLE 1 SCHEDULED TELEVISED INFLIGHT ACTIVITIES

® PAYLOAD BAY DOORS OPENING AND CLOSING

® CREW ACTIVITIES IN THE FOLLOWING AREAS:

oo AFT FLIGHT DECK ON-ORBIT STATION

so PAYLOAD HANDLING STATION (PHS)

oo FORWARD FLIGHT DECK (COCKPIT)

ee MID-DECKCREW QUARTERS
os TRANSLATION BETWEEN FLIGHT DECK AND MID-DECK
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SUPPORTING DATA:

P re f l i gh t  ac t i v i t i e s  w i l l  be te lev ised during GSTDN s ta t i on *  passes. Each
pass w i l l  provide a maximum of 7 minutes of viewing time. Each te lecas t
w i l l  be accompanied by the re la ted  operat ional a i r - to-ground voice and/or
operat ional  intercom voice. The te lecast  w i l l  also be integrated with opera-
t i ona l  or test ac t i v i t i e s ,  as p rac t i ca l .  Examples of ac t i v i t i e s  to be te le -
vised includes the fo l l ow ing .

e Telecast of a payload bay door opening and c los ing  w i l l  be accomplished
in one or two telecasts.

® Telecast of crew ac t i v i t i e s  at the payload handling s ta t i on  in the aft
f l i gh t  deck w i l l  show at least one crewmember operat ing Shut t le  equipment.

® Telecast of crew ac t i v i t i es  in the forward f l i gh t  deck area wi l l  show
at least one seated crewmember operating equipment.

® Telecast of crew activities in the crew quarters area (mid-deck) will
show crewmembers t r ans la t i ng  to or from the f l i gh t  deck.

The te lecasts  speci f ied above w i l l  be made ava i lab le  for rea l - t ime  release
to the pub l i c ,  and for recording on the ground. The te lecast  w i l l  be te lev ised
from mounted TV cameras. However, i f  necessary for proper camera angles,
or ac t i v i t y  coverage not obtainable with a f ixed mounted camera, the cameras
w i l l  pe handheld.

Command and control for selection of the i n f l i gh t  ac t i v i t i es  for v iewing
at MCC is cont ro l led  by the instrumentation and communications o f f icer  (INCO)
ana the o rb i t e r  crew.

*GSTDN s ta t ions  with TV capab i l i t y  w i l l  be discussed in Segment 4.



Lis t  the t ypesof inflight ac t i v i t i es  that w i l l  be te lev ised dur ing early:
STS f l i gh t s .  EE
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PRACTICE FEEDBACK:

Lis t  the types of i n f l i gh t  ac t i v i t i e s  that w i l l  be te lev ised  during ear ly
STS flights.

Televised i n f l i gh t  ac t i v i t i e s

e Payload bay doors opening and c los ing

®@ Crew ac t i v i t i e s  in the fo l low ing  areas:

AFT f l i gh t  deck on-orbit station

Payload handling s ta t ion

Forward f l i gh t  deck (cockp i t )

Mid-deck crew quarters

Translat ion between f l i gh t  deck and mid-deck



SEGMENT2

ORBITER DATA DOWNLINKS

OBJECTIVE:

Be able to state the names of the three O rb i t e rdata downlinks, t e l l  which
downlink contains TV, and ident i fy  the data that is given up when TV is being
down l inked. |

SUMMARY DATA:

ORBITER DATA DOWNLINKS

o FM WIDEBAND (WBD) DOWNLINK (TRANSMISSION ONE ATA TIME OF THE FOLLOWING):

oo TV (VIDEO) |

ee ONBOARD ORBITER RECORDER DUMPS

ee REAL TIME (R/T) SPACE SHUTTLE MAIN ENGINE (SSME) DATA

0 R/T PAYLOAD DATA

® DEVELOPMENT FLIGHT INSTRUMENTATION (DFI)

ee PCM TELEMETRY

0 15 SUBCARRIER CHANNELS ANALOG FLUTTER MEASUREMENTS

OPERATIONAL DOWNLINK (OD)

ee OPERATIONAL INSTRUMENTATION

eo GENERAL-PURPOSE COMPUTER (GPC) DOWNLIST DATA

‘eo DIGITAL AIR-TO-GROUND (A/G) VOICE CHANNELS

eo PAYLOAD 'HOUSEKEEPING' DATA



SUPPORTING DATA:

15 GSTDN SITES

FM-Wideband-Downlink (WBD)

The FM WBD downlink funct ions when l i ne -o f - s i gh t  ex is ts  between the Orb i te r
and remote s i t es .  This l ink provides a s ing le  wideband channel for t ransmi t -
t ing d i rec t l y  from the Orbiter to the GSTDN site (one at a time) R/T TV,
onboard recorder dumps, R/T main engine data, and R/T payload data.

Development Fl ight Instrumentation (DFI)

The DFI downlink is a r esu l t  of a unique OFT package supplying add i t i ona l
engineering te lemetry.  The l ink w i l l  be received and recorded at the GSTDN
si tes  for t ransfer  to MCC after the mission.

Orb i te r  Downlink (0D)

Of the three data l i n ks ,  the 0D is termed operat ional  because i t  is the
only l ink prov id ing Orbiter-to-MCC telemetry for use in rea l - t ime  contro l
and moni tor ing.  The OD is discussed in de ta i l  in the Telemetry-Data-Flow-
Workbook.
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PRACTICE:

1. State the three Orb i te r  data downlinks.

2. State the Orb i te r  downlink over which TV is t ransmit ted.

3. From the fo l low ing  l i s t  of downlink data, iden t i f y  the data that is given
up when TV is downlinked.

Onboard Orb i te r  recorder dumps

R/T SSME data

R/T payload data

PCM telemetry

15 subcarrier channels f lu t ter  measurement

Operational instrumentat ion

GPC 'down l i s t '  data

Dig i t a l  A/G voice channels

Payload 'housekeeping' data



PRACTICE FEEDBACK:

1. State the three o rb i te r  data downl inks.

FM wideband downlink

Operational downlink

Development f l i gh t  Instrumentat ion

2. State the o rb i t e r  downlink over which TV is t ransmi t ted.

FM wideband downlink

3. From the fo l low ing  l i s t  of downlink data, i den t i f y  the data that is given
when TV is downlinked. | | |

na  Onboard orbi ter  recorder dumps

V R/T SSME data

Vv  R/T payload data



SEGMENT 3

GSTON TV CAPABILITY

OBJECTIVE:

Be able to i den t i f y  the s i tes that w i l l  have the capab i l i t y  to rece ive ,  record,
and process TV s igna ls  for transmission to MCC.

INTRODUCTION:

Four Ground Spacecraft Tracking and Data Network (GSTON) ground s ta t ions  are desig-
nated for OFT-1. Each w i l l  have the capab i l i t y  to rece ive,  record,  and process TV
s igna ls .  This segment i den t i f i e s  these GSTDN s i t es .  oo

LEARNING MATERIAL:

GSTDN SITES THAT CAN RECEIVE, RECORD, AND PROCESS TV SIGNALS FOR TRANSMISSION
TO MCC:

eo MIL (MERRITT ISLAND)

e MAD (MADRID)

¢ GDS (GOLDSTONE)

o HAW (HAWAII)

SUPPORTING DATA:

The world map on the fo l l ow ing  page shows the l oca t i on  of the four S-band s i tes that
can receive, record, and transmit TV signals.
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PRACTICE:

Given the fo l l ow ing  l i s t  of S-band GSTDN s i t es ,  i den t i f y the s i tes that can
rece ive ,  record, and process TV s igna ls  for transmission to MCC.

BDA

MIL

MAD

10S

AGO

GDS

HAW

BUC
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PRACTICE FEEDBACK:

Given the following l is t  of S-Band GSTDN sites, identify the sites that can
rece ive ,  record ,  and process TV s ignals  for t r ansm iss ion  to MCC.

BDA

MIL X

MAD X

10S

AGO

GDS X

HAW X

BUC



PRELUDE

Segments 4 and 5

Segments 4 and 5 discuss TV data flow from the Orb i te r  to MCC. In order
to acquire a general ove ra l l  p i c t u re ,  consider the fo l lowing drawing. The
drawing depicts a s imp l i f i ed  p i c tu re  of TV data flow from the Orb i te r  to
MCC. A more de ta i l ed  data flow drawing wil be presented later.

Note that only TV data is t ransmit ted d i r ec t l y  from the GSTDN s i te  to a re lay
sa te l l i t e ,  then to MCC. Other data are transmitted from the GSTDN site through
Goddard to MCC.

In addition to learning the TV data flow, you wi l l  also become fami l iar  with
the major funct ions of the TV subsystems onboard the Orb i te r ,  at the GSTDN
s i t e ,  and at MCC.

SPACECRAFT RELAY DOMSAT
SATELLITE

SPACECRAFT DATA A

e A/G VOICE AY “ :

® TELEMETRY A We
® 7: TV |

TRAJECTORY

GSTON [ALL DATA] GSFC |ALL DATA MCC |

EXCEPT TV EXCEPT TV
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SEGMENT 4

TV DATA FLOW

OBJECTIVE:

Be able to trace the flow of TV data from the orbi ter  to MCC on the STS Orb i te r -  Ne
to-MCC TV Data Flow drawing. hb

sy t

INTRODUCTION:

This segment is based on three data flow functional drawings. These drawings
contain the major TV subsystems (along with A/G voice, te lemetry,  ranging,  ;
and command) onboard the Orb i t e r ,  at the GSTDN s i t es ,  and at MCC. This segment
is designed to give you an ove ra l l  p i c t u re  of the TV data flow from the o rb i t e r
to MCC. A de ta i led  discussion of the major subsystem funct ions w i l l  be given
la te r .

LEARNING MATERIAL:

The drawings on pages 5-8, 5-9, and 5-10 are your Learning Mater ia l .

INSTRUCTIONS:

Turn to pages 5-8, 5-9, and 5-10. You w i l l  f ind three f o l d -ou t  drawings
en t i t l ed  'STS Orbiter-to-MCC TV Data Flow. '  Detach the three drawings from
the workbook and place them in f ront  of you. You can connect these drawings
so that a complete diagram from the Orb i ter  to MCC. is depicted. Trace the
flow of TV data through the TV subsystems as the flow is discussed in the
Supporting Data sect ion.  Disregard the groups of funct ions ins ide the blocks
at th is time. They w i l l  be discussed in Segment 5. The actual t r ac i ng  of
the TV flow by you, as we go through the Supporting Data discussion, w i l l
be your exercise.



SUPPORTING DATA:

(ORBITER)

When a preselected i n f l i gh t  ac t i v i t y  is ready for viewing at MCC, the INCO
sends a command to select the camera that w i l l  t e l ev i se  that pa r t i cu l a r  activity.
This command s i gna l *  is received in the General Process Computer (GPC).
(Command s ignals  can also be i n i t i a t ed  at the crew s ta t i on  and at the Payload
Handling Station.) The GPC sends the command to the Video-Control Unit (VCu)
via Mul t ip lexer/Demult ip lexer (MDM) PF2. The VCU selects the TV camera,
switches TV s ignals  from the TV camera, combines A/G voice with the TV signal,
and switches the composite signal of TV and A/G voice to the FM Signal Processor.
The FM signal processor t ransfers  the TV signal to the FM Transmitter.
The FM t ransmi t te r  frequency modulates the signal and t ransmits the signal
to a GSTDN s i te  (with TV capab i l i t y )  that is w i th in  the Orb i t e r ' s  l i ne -o f -
s i gh t .  The signal is t ransmit ted over the FM wideband RF link.

(GSTDN SITE)

The FM rece iver  at the GSTDN s i te  receives the TV signal and t ransfers  i t
to the Video Processing System (VPS) for processing and recording. After
the VPS processes and records the s igna l ,  both TV and voice are t ransferred
to leased commercial l ines for transmission to MCC.

(MCC)

The TV signal is received in the switching equipment at MCC. This equipment
cons i s t s  of the Land Line In te r face  (LLI )  Patch and D i s t r i bu t i on  Switch and
525-Line TV Switch. The switching equipment t rans fers  TV to the 525/945-
Scan Converter, where the incoming 525-1ine black and white signal is converted
to 945-1ine TV, and t ransfer red to Video Tape Recorders (VIR) for recording.

After the s ignal  has been converted to 945-1ine TV, i t  is made ava i lab le
to the f l i gh t  con t ro l l e r  consoles via the Video Switching Matr ix (VSM).
The switching equipment also switches incoming TV to Bldg. 8 for FS-to-NTSC
(National Television Standards Committee) color conversion. Color TV can
be viewed in MCC at the 525-1ine color TV d isp lay after color conversion
in Bldg. 8.

*Upl ink command data flow is discussed in de ta i l  in the Command Data Flow
Workbook, GND Command 2102.
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SEGMENT 5

TV MAJOR SUBSYSTEMS

OBJECTIVE:

Be able to iden t i f y  the major funct ions for each of the TV subsystems, given
the TV Data Flow drawing and a l i s t  of subsystem funct ions.

INTRODUCTION:

In Segment 4, you traced the data flow through the TV subsystems. In th is
segment, the major funct ions of these subsystems w i l l  be discussed. The
drawings that you used for Segment 6 wi l l  be required for this segment.

LEARNING MATERIAL:

The drawings on pages 5-8, 5-9, and 5-10 are your Learning Material.

INSTRUCTIONS:

For this segment, you should use the f o l d -ou t  drawings that you used in Segment
4. You are only expected to learn the h igh l igh ted  blocks (the blocks with
the groups of func t ions  i ns i de ) .  You are not requ i red to learn those blocks
that are shaded, or words inside the blocks that are bracketed. They are
included only to provide a comprehensive data flow with in te r faces .  Their
funct ions and contents w i l l  be covered in other lessons. Also, you are not
expected to memorize al l  the funct ions of each subsystem. You should, however,
f am i l i a r i ze  yourse l f  with the func t ions ,  so tha t ,  given a group of func t ions ,
you can match them to the appropriate subsystem. Start  as before with the
General Purpose Process Computer (GPC) onboard the Orbiter.
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SUPPORTING DATA:

ORBITER

PHS GPC

FM
VEM ES XMITTER

TV FM SIGNALTVC 
| VCU PROCESSOR |

® General Process Computer (GPC)

The GPC accepts upl ink commands i n i t i a t ed  by the INCO, the crew and/or
the PHS, and outputs these commands to various MDM's. A more de ta i l ed
discussion of the GPC can be found in the Command Data Flow Workbook.

e Mul t ip lexer/Demult ip lexer (MDM) PF2

This MDM routes the uplink TV command to the Video Control Unit (VCU)

® Video Control Unit (VCU)

The VCU cons is ts  of a Remote Control Unit (RCU) and a Video Switching
Unit (VSU). The RCU prov idesa stable sync source for the TV cameras,
combines TV signal and A/G voice s igna l ,  and routes the composite signal
to the VSU.

The VSU switches the composite signal to the S-band signal processor,

e TV Cameras (TVC)

The TVC's are used for televising selected Orbiter ac t i v i t i es .  Eight
TVC's comprise the Space Shut t le  operat ional  closed c i r cu i t  TV system.
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They are:

(1) F l i gh t  deck camera

(2) Mid-deck camera |

(3) Aft payload bay camera

(4) Port manipulator camera

(5) Keel camera

(6) STBD manipulator camera

(7) Forward payload bay camera

(8) Payload camera

TV Monitors

TV monitors are used by the crew for viewing te lev ised f l i gh t  ac t i v i t i e s .

View Finder Monitors (VFM)

These are small Tv monitors used by the crew in sett ing up the TV cameras
when t e l ev i s i ng  act iv i t ies.

S-Band Signal Processor

The S-band signal processor accepts, processes, and selects for FM t ransmission,
(one at a time) TV (video data), playbacks (operational recorder dumps)
and d i g i t a l  data.

FM Transmitter

The FM Transmitter frequency modulates the signal rece ived from the S-
band s igna l  processor for t ransmission (v ia the FM antennas) to the GSTDN
s i t es .

S-Band ‘Combiner

The S-band combineris  a device which provides for two FM downlink transmissions
simultaneously.



GSTON

S-BAND
EQUIPMENT

Jp  TO CARRIER
EM RCVR VPS —

e S-Band Equipment

The S-band equipment consists  of the antennas, the i r  associated servo-
dr ive systems, acqu is i t i on  t rack ing  systems, and amp l i f i e r s .  This equipment
acqui res,  amp l i f i e s ,  and converts the Orb i t e r  S-band s ignal  for d i s t r i bu t i on
to the FM and PM receivers.

eo FM Rece iver

The FM rece iver  recovers the car r ie r  modulating signa) and demodulates
the WBD l i nk .  This l ink ca r r i es  (one at a time) main engine data, TV,
payload, and onboard OD recorder dumps.

'® Video Processing System (VPS)

The VPS regenerates the synchronization s ignals  (such as frame, color,
ve r t i ca l ,  and ho r i zon ta l )  for the incoming TV s i gna l .  I t  monitors TV
qual i ty  and adds ground Vertical Interval  Test Signals (VITS)* to the
signal for downlink. Video recorders within the VPS record the TV signal,
along with a mixture of the uplink and downlink voice that is associated
with the te lev ised ac t i v i t y .

After processing the TV (video) signal, the VPS feeds i t  to common carr iers
(leased commercial television c i rcu i ts )  for transmission to MCC.

* VITS are test and informat ion s ignals  inser ted in the ve r t i ca l  interval
of the TV s i gna l .  This describes cer ta in  features and charac te r is t i cs
about the transmission l i ne .  Included in th is  informat jon are

ee Frequency response pulse signal

on Sine square pulse parameters

ee Temperature pulse



ee Greenwich Mean Time (GMT)

e® Gain and rise time

ee (Camera ser ia l  number

e® Camera loca t ion

Vertical interval is the retrace time i t  takes acamera to go from: the
bottom to the top when scanning a picture. During this time, there are .

~---- #nactive or unused scan lines on which information can be inserted.
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| 
SCAN CONVERTER

TO AND FROM 525 
| 525/945 __VSM

| 95 ISITE > B&W 525 945
HER BI DES SWITCH 525

SWITCH 945/525 r a i l
coor. [eon CONSOLE

aad  DISPLAY h t

® Switching Equipment

e¢ Land Line Interface (LLI) Switch

TV is received at MCC through the LLI. The LLI switches TV signals to
and from external user s i tes  inc lud ing other JSC bu i l d i ngs ,  JSC management,
the press room, and others.

ee 525 Line TV Switch

The 525-Line TV switch distr ibutes incoming black and white 525 LSR TV
s igna ls  to the scan converters,  and d i s t r i bu tes  outgoing color 525 LSR
to the LLI for d i s t r i bu t i on  to external users and to the 525 TV display.

® Video Tape Recorders (VTR)

The VTR records and plays back incoming TV s igna ls ,  plus the upl ink and
downlink A/G-1 voice channel that is associated with the televised f l i gh t
ac t i v i t y  being recorded.

® 525 Color TV Display

Both the Public Affairs Officer (PAO) and the INCO will have 945, and
525 TV d isp lay  on the i r  consoles for viewing Orb i ter  TV data.

® Scan Converters

e® 525/945 Scan Converter

This scan converter converts incoming 525 LSR TV s ignals  to 945 LSR
"TV s igna ls  for d isp lay  on f l i gh t  cont ro l le r  consoles.



e0 945/525 Scan Converter

This scan converter converts 945- l ine TV to 525- l ine TV.

@ Video Switching Matr ix (VSM) 
|

The VSM makes black ana white 945-1ine TV available to the f l i gh t
cont ro l le r  consoles for viewing.

p
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[ Learning Material |

ORBITER

a PHS
o¢ Payload hand l i ng  s ta t i on

that sends select and
switching commands to RCU

~

VFM (2)

eo Minimonitors used by crew
as an aid when se t t ing  up
TV cameras

A

o Used to televise selected
Orbiter i n f l i gh t  ac t i v i t i es

A SYNC

TV MONITORS

e TV mon i to rs  used by crew
for viewing te lev ised

f l i gh t  ac t i v i t i es

MASS MEMORY

FLIGHT CRITICAL MDM'S

MDM (PF2)
® Routes GPC uplink select

and switching commands to —
VCU )

veu | A/G VOICE
—J FROM ACCU

RCU | EIU'S l

e Accepts video up l ink  commands
from PHS and MDM_PF2 _
Prov ides  master sync for  T
cameras and TV moni tors  ys
Combines A/G voice with
video for downlink |

Incorporates GMT into video

®
 

@
®

®
|

® Routes voice and video t o
VSU 0l MDM'S

VSuU

] Switches TV and voice to
TV. monitor and FM signal

|
|
|
|
|

précessor Lo  1
!

J

NSP (2)

PCMMU

FM SIGNAL PROCESSOR
® Accep ts ,  processes, and

selects for transmission
(one at a time) of P/L, TV,
playback, WB analog, and WB
d ig i t a l  data for FM trans-
m iss i on ~

DFI PCM RECORDER

| SRE

VOICE STATIONS
EA SNHOC Sen  00  a r

Cone os i > is
x
a

o r

ACCU

OPS RECORDERS

e Prov ides ca r r i e r  f requency
gene ra t i onand FM modula t ion
output of FM data downl ink

FDM'S

FM TRANSMITTER

1

STS Orbiter to MCC TV Data Flow (Orbiter)

\
UHF TRANSCEIVER

S-BAND COMBINER
pp ]  8 Provides for two FM downlink |

transmissions simultaneously
via one antenna system

A

DFI TRANSMITTER

DFI WB RECORDER (2)

Sce GPA TH SNEEr 5-8
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8 (e
p

w
n —

—

I UHF TRANSCEIVER

S-BAND EQUIPMENT | e

® Acquires, amp l i f i es ,  and converts
Orb i te r  S-band s ignals

e Transmits command, voice,
and ranging

DUMMY LOAD :

MULTICOUPLER

MODE SELECT SWITCH

e Distributes incoming S-band signal
to DFI PM and FM rece i ve r

ERROR CHANNEL SWITCH :

IRSS

ACC

TDPS

—» TTY TO
——a MCC

PM RECEIVER

DFI RECEIVER

FM RECEIVER
® Receives O rb i t e r  FM WBD channels  for

main engine; TV, P/L, and OPS; and P/L
recorder  dumps

eo Transfers TV to video processing system1

VIDEO PROCESSING SYSTEM
® Processes Orb i te r  TV signal for

transmission to MCC
® Records TV and associated voice data.
® Trans fe rs  TV and vo ice to common ca r r i e r  fon

transmission to

FROM C-BAND  LU»-VIDEO AND
REE | N VOICE TO MCC

"SCV MUX/DEMUX

PROGRAM PATCHBOARD

p» RTC TO
GSFC 1

.

IR  HERE -
| . . . .

8 STS Orbiter to MCC TV Data Flow (GSTDN/GSFC) :

| i | -
§ MILA i- i_

[QUINDAR, TONE KEYING EQUIPMENT] @ 1
| I

| COMM TECH CONSOLE A/G NO.1 SCAMA SWITCH /G NO. 1g

A/G NO, 2 /G NO. 2= 0.2 “1

| a
VOICE RECORDERS — H :

: :
] | | 1

| I
)

| PCM DECOMM NO. 1 - 642-B COMPUTER SYSTEM GSFC MESSAGE SWITCH (494, :
i

]
i

PSK DEMODULATOR PCM DECOMM NO. 2 s
send

lHI
|

PCM DECOMM NO. 3 ] | :

— | — :

i
WBD RECORDERS i 

:
PCM DECOMM NO. 4 :

i
l

|
L
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| Learning Material |

I MCC —

ES EE— NE Fen  ND WHITE SR | 

STS Orbiter to MCC TV Data Flow (MCC)

: Be ad trem [WHITE => Va t  PAO and INCO [*® -» fo 945-Tine TV 945 BLACK AND WHITE TV
TO GSTDN SITE: external  users console | | 

e Converts 945-1ine TV << |

« ® Switches 525-1ine TV COLOR TV I 
VTR to 525-1ine TV << 525 BLACK AND WHITE TV |

| < IOBLDGS to VIR and to PAQ's > CONSOLESAND DISPLAY EQUIPMENT
i and INCO's 525-Tine ® Records i ncomingTV | *

| 
- COLOR TV FROM | TV console MILA TONE KEYING EQUIPMENT signals
- BLDG 8 > | 

UHF CONFERENCE EQUIPMENT, | | 
| ee

| 

| ° consoles

a 

eo Input keyboards
i ANALOG CHANNEL SWITCH y } 

eo Displays for TV, -a event l ights,

| : A/G VIS - | SCR's, and clocks

| GSTDN TONE KEYING EQUIPMENT VOICE DISTRIBUTION EQUIPMENT R/T CONFERENCE SWITCH a NO. 1

: :

| 5 a ERE Re Ha REARS | J

) VSM
® Allows Orb i te r  TV

" to be switched to
_ 

| 

| any MCC console
- | CCRF | 

-

| WBD SWITCH eo Converts SDPC computer
| y 

language into dynamic

| 

I ) FROM VF DATA PATCH ] | 
| SL  BR

i KSC

r NCIC } | NCIU ] ~ TPC

i AED )

|

. 
MBI

|

i 
ee  I So Sa



PRACTICE:

I .  Match the funct iona l  group descr ip t ions l i s t ed  below to the blank STS
Orbiter-to-MCC TV Data Flow drawing provided on the following page.

1

Provides for two simultaneous
FM downl ink  t r ansm iss ions
via one antenna system

Provides carrier frequency
generation and FM modulation
output of FM data downlink

Payload handling stat ion that -
sends select  and switching
commands to RCU

TV monitor used by the crew
for viewing televised f l i gh t
ac t i v i t i e s

Used to t e l ev i se  selected
orb i ter  i n f l i gh t  ac t i v i t i e s

Accepts video upl ink commands
from PHS and MDM PF2

Provides master sync for TV
cameras and TV monitors

Combines A/G voice with video
for downl ink

Incorporates GMT into video

Routes voice and video to
VSu

Mini-monitors used by the
crew when se t t i ng  up TV cameras

Switches TV and vo ice .to S-
band signal processor

Routes GPC upl ink select and
switching command to VCU.

Accepts, processes, and selects
for transmission (one at a
time) TV, playback, WB analog
and WB d i g i t a l  data for FM
transmission



ORBITER
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= |

TV MONITORS

teCMD MDM (FF1 AND 3) (2)
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NSP (2)
MASS MEMORY

GPC'S (5) [

| LIGHT CRITICAL MDM'S

MDM (PF2)

— PCMMU

h J FROM ACCU
VCUmm] er ne mr en | cm c———  c— — A/G VOICEr /

EIU'S

FM SIGNAL PROCESSOR

VSU
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= DFI PCMMU 1
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FDM'S

VOICE STATIONS
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OPS RECORDERS

FM TRANSMITTER

STS Orbiter to MCC TV Data Flow (Orbiter)

UHF TRANSCEIVER

EN
Ln

oe,r a  a

S-BAND COMBINER

DFI TRANSMITTER

a
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PRACTICE FEEDBACK:

Compare your answers with the orbi ter  TV data flow drawing in your Learning
Material. 

|
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PRACTICE:

I I .  Match the funct ional  group descr ip t ions l i s ted  below to the blank STS
Orbiter-to-MCC TV data flow drawing on the following page.

GSTDN Site

® Processes Orbiter TV signal
for transmission to MCC

® Records TV and upl ink and
downlink A/G voice

® Transfers TV and vo i ce  to
common carr ier  for transmission
to MCC

® Dis t r ibu tes  incoming S-band
signals to the PM and FM receivers

5-14

C.

Acquires, amp l i f i es ,  and converts
Orbi ter  S-band s igna ls

Transmits (command), voice,
and (ranging).

Receives Orb i te r  FM WBDchannels
for main engine; TV, P /L ,
and OPS and P/L recorder dumps



RX =
AES

3
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UHF TRANSCEIVER

S-BAND EQUIPMENT

TDPS

pp»  MCC

FROM C-BAND
MCC.

ean  Fo  =nr

a,  =
Ourou
"a!

DFI RECEIVER

FM RECEIVER

bL

VIDEO PROCESSING SYSTEM

VIDEO AND
VOICE TO

SCV MUX/DEMUX

PROGRAM PATCHBOARD

PSK DEMODULATOR |

— WBD RECORDERS
RTC TO
GSFC —

2 oa

SEE
evsS lee

| i | )
§ STS Orbiter to MCC TV Data Flow (GSTON/GSFC) 3
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| i )
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} 1
] JGNO.1  SCAMA SWITCH /G NO. 1g
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|
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PRACTICE FEEDBACK:

Compare your answers with theGSTDN/GSFCTV data flow diagram in your Learniny
Mate r ia l .
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PRACTICE:

I I I .  Match the functional group descriptions l is ted below to the blank STS
Orbiter-to-MCC TV data flow drawing provided on the fo l l ow ing  page.

® Conver ts  525 -1 ine  TV to 945-
l i ne  TV :

® Converts  945 - l i ne  TV to 525-
l i ne  TV

® Switches incoming TV signal
to and from external users.

® Switches 525-1 ine TV to VTR,
and to PAO and INCO 525 -1 ine
TV consoles

MCC

5-17

Records incoming TV signal

Displays 525-1ine TV at PAO
and INCO consoles

Converts SDPC computer language
into dynamic TV video d isp lays

Allows Orb i te r  TV to be switched
to any MCC console.
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R/T CONFERENCE SWITCH]

DATA
FROM
KSC

TPCl

STS Orbiter to MCC TV Data Flow (MCC)

945 BLACK AND WHITE TV
525 BLACK AND WHITE TV

CONSOLESAND DISPLAY EQUIPMENT

A/G VIS
R/T CONFERENCE EQUIPMENT JNO.1 ~
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| | 
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PRACTICE FEEDBACK:

Compare your answers with the MCC TV data flow drawing in your Learning Ma te r i a l .

5-19



LESSON SUMMARY

At th is  point  you should know the f o l l ow ing :

® Types of te lev ised f l i gh t  ac t i v i t i e s

®@ GSTDN s i tes  with TV rece ive,  record,  and process capab i l i t y

® The Orbiter downlink for TV transmission

e The flow of TV from the Orbiter to MCC

® Functions of the major TV subsystems

Future ed i t i ons  of th is  workbook w i l l  include the TDRSS and payloads.

I f  you do not feel that you understand the contents of th is lesson, you should
review those areas of concern.
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A/G
CVPU

WBD

APPENDIX A

ABBREVIATIONS AND ACRONYMS

Ai r - t o -Ground
Consolidated Video Processing Unit
Development F l i gh t  Instrumentation
Engineering Tra in ing Center (Edwards, Greenbelt, Maryland)
Goldstone (GSTLN Site)
General Purpose Computer
Goddard Spacef l ight  Center
Ground Spacecraft Tracking Data Network
Hawaii (GSTUN Site)
Instrumentation and Communications Of f i cer
Land Line In te r face
Line Scan Rate
Madrid (GSTDN Site)
Mission Control Center
Mul t ip lexer/Demult ip lexer
Merr i t t  I s land ,  (GSTDN Si te)
National Televis ion Standards Committee
Operational Downlink
Operations.
Public A f fa i r s  O f f i ce r
Payload
Payload Handling Sta t ion
Remote Control Unit
Real Time
Space Shut t le  Main Engine
Synchronizations
Tracking and Data Relay Sa te l l i t e  System
Televis ion Camera
View Finder Monitor
Ver t i ca l  I n t e r va l  Test Signal
Video Processing System
Video Switching Matr ix
Video Tape Recorder
Wideband Data



APPENDIX B

LESSON CRITIQUE SHEET

LESSON CODE GND TV 2102A DATE OF HANDOUT _ 3%21-79

Please expla in  any negative answers to the questions below in spec i f i c  terms.
Use the back of the sheet i f  requi red.

1. Was the lesson material presented in a logical manner?

2. Comments on handout organization:

3. Were the f igu res  and diagrams optimum to understanding the mater ia l?

4. Did the lesson start from your entry level?

5. In your opin ion,  was the level  of de ta i l  about r i gh t?

6. Add i t i ons  or de le t i ons  form the lesson?

7. Prior Knowledge: Considerable Some Very L i t t l e

8. Other comments:

MAIL TO: CG3/TRAINING COORDINATOR
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MAIL TO: CG3/TRAINING COORDINATOR

WORKBOOK "TRAINING REPORT

INSTRUCTIONS:

When you have completed this lesson, please f i l l  this sheet out and
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