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Memorandum LL

TO ~ See l i s t  below n r  | DATE August 23, 1967
LL  2 RE Memo #1 -MO-184 -67

| FROM | Manager ,  Miss ion  Operations Office,
1-MO-MGR 

|

SUBJECT AS-501  LIEF Operations Plan
*

. Subject document is forwarded for your information and retention,

. 
| ~~ F.. A .  Speer

1 Enc:  
| oe oo

DEP-T ,  D r .  Rees SE Cc.
DEP-T ,  D r .  Neuber t  Co BASE “Ze, 

|

R-~-DIR, H .  K .  We idne r  om «= ) AA
R-RP-D IR ,  E.  Stuhl inger - ya  <
R-OM-D IR ,  W. S. Fe l lows
MS-CH, V .  C .  So renson
MS-C,  E. Hi ldreth (3 )  

| CL
~ R-AERO-D IR ,  D r .  Ge i ss l e r  - N

R-AERO-F ,  J. L indberg oo
R-AERO-FT ,  R ,  Benson
R-AERO-FF ,  C. Hagood
R-AERO-FF ,  J .  Hauss le r
R-AERO-YE,  J. Kaufman
R-AERO-FF ,  D.  McN ie l .
R -AERO-P ,  R.  Teague
R-AERO-FM,  G .  Wi t tenste in
R-ASTR-D IR ,  Dr .  Haussermann
R-ASTR-D IR ,  H .  K roege r
R-ASTR-S ,  J. Mack

R-ASTR-S ,  F .  Hammers
R-ASTR- I ,  A .  Be l t ran
R-ASTR- IT ,  B .  Ada i r
R -ASTR- IM ,  J .  Ave ry

 R -ASTR- IR ,  T .  Ba r r
R-ASTR- IE ,  D. Lowery
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R-ASTR-BV ,  R ,  Tanner
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R-ASTR-F ,  J. B lackstone
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LIEF OPERATIONS PLAN

1.0 INTRODUCTION

1.1.  PURPOSE

The Surpose of this document is to identify the suppor t

functions to be per fo rmed by MSFC through LIEF for  AS-501  m iss ion

operat ions and the faci l i t ies required to ca r r y  out these funct ions.  The

LIEF Opera t ions  Plan also identi f ies subordinate documents requi red to

ca r r y  out LIEF opera t ions ,  This document is wr i t ten in r esponse ’to the

AS-501  Launch Vehic le  M iss i on  D i rec t i ve  and M iss i on  Opera t ions  Plan and is

cons is ten t  with the AS-501  Fl ight Opera t ions  and Launch P lans ,

1.2 REVISIONS

This  document desc r i bes  and contro ls only principal

suppor t  functions and fac i l i ty  requ i rements ,  and there fore  is not  expected

to requ i re  r ev i s i on ,  Howeve r ,  it wi l l  be rev i sed  to  reflect any ma jo r  changes

in suppor t  p lans,  Comments and /o r  cor rec t ions  should be add ressed  to

the Operat ions Off ice,  I-MO-0,

1.3 LIEF DEFINITION

The LIEF (Launch Information Exchange Facility)

encompasses those communications, data processing, d i sp lay ,  and

re la ted  fac i l i t ies  ut i l ized to make suppo r t  avai lable to Apol lo-Saturn m iss i on

opera t ions  f rom the launch veh ic le  des ign  team at MSFC.  Pr inc ipa l  among

these fac i l i t i es  a re  the Huntsvi l le Operat ions Support  Center  (HOSC)  and its



support ing communications. LIEF operations include use of the facilities

for suppor t  of launch vehicle pre- launch checkout, launch operat ions,  flight

operat ions,  and postflight data del ivery and evaluation,



2 .0  L IEF  ORGANIZATION

2 .1  MISSION PERIOD ORGANIZATION (AS-501)

Figure  2.1  shows the AS-501 Miss ion  Per iod  Organizat ion,  |

with the LIEF interface to that organizat ion identif ied by the dashed l i nes ,

MSF C p rov ides  a suppor t ing function to both the Launch D i rec to r  and

~ Flight D i rec to r  through the channels indicated. The MSFC Launch

Vehic le Representative dur ing the terminal  countdown has at h is  d i sposa l

| the ent i re MSFC technical  complex through LIEF., The Flight D i rec to r

is  suppor ted  d i rec t l y  by the MSFC Boos te r  System Eng ineer  who can a l so

draw on LIEF for adv i so ry  suppor t .

2.2 LIEF MISSION SUPPORT ORGANIZATION (AS-501)

The L IEF M iss i on  Suppor t  Organ izat ion (F igu re  2.2) is |

under  the d i rect ion of the AS-501  L IEF Opera t ions  Manager ,  D r .  F .  A .

Speer, Manager, M i ss i on  Opera t ions  Of f ice ,  I -MO.  The organizat ion

requi red to suppor t  the AS-501 m iss i on  is planned by the M iss ion  Operat ions

Off ice,  I -MO,  which coord inates  with other MSFC elements to establish

adequate representat ion of all elements within the AS-501 suppor t  organizat ion.

I -MO insures  that al l  ass igned  personnel  are p roper l y  informed

and t ra ined to per form their function dur ing the ass igned  m iss i on  phases.

Instruct ions are provided to the suppor t  personne l  to identi fy the i r

r espons ib i l i t i e s ,  operat ing p rocedu res ,  e t c , ,  and a se r i es  of training sess ions

are conducted pr ior  to the launch opera t ions ,

The key functions within the L IEF Miss ion  Support

Organizat ion as dep i c ted  in  F igure  2 ,2  a re  briefly desc r i bed  below:

3
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2 .2 .1  Launch Vehic le Represen ta t i ve  
| 

| ®

The Launch Vehic le Representative is the off icial MSFC

spokesman to the Launch D i rec tor  in any matters affecting the launch

vehic le.  During his presence in the launch complex he is also the | o t

spokesman for the MSFC operat ions suppor t  organizat ion established at

Huntsvi l le.  D r .  Arthur Rudo lph ,  Manage r ,  Saturn V P rog ram,  I-V-MGR,

has been designated as the AS-501 Launch Vehicle Representative.

2 .2 ,2  Support Coordinat ion Staff |

The LIEF Support Coordinator  i s  responsible to t rack all

suppor t  r eques t s ,  assu re  sa t i s fac to ry  d i spos i t i on  of r eques t s ,  and assu re

p rope r  d isseminat ion of information concern ing such reques t s .  He is

ass i s ted  by the following pe rsonne l :  Co Lo  ® -

The Launch Vehicle Operat ions (LVO)  communicator

maintains vo ice  communications with the HOSC communicator and the

MSFC LIEF Representa t ive  located in the CIF Launch Suppor t  Room,

He i nsu res  LIEF suppor t  engineers a re  kept  informed of countdown status

and coord inates TV coverage with the HOSC Communicator.

The Pe rsonnel  l.ocator maintains cognizance a t  a l l  t imes of

| the locat ion of al l  Suppor t  Eng inee rs ,  key MSF C management personnel,

and other des ignated  technical pe rsonne l ;  and ass i s t s  in estab l ish ing

con fe rences  and d i r ec t  cal ls between the LCC, CIF ,  and personnel

requested  by KSC,



The Main Conference Room Coordinators a re  stationed in

the Main Conference Room to expedite the establishment of suppor t

con fe rences  with MCR personnel and faci l i tate internal communications

with and suppor t  of MCR personnel.

The Main Conference Room Information Manager insures that

al l  per t inent  information is re layed  to Main Conference Room personnel and

responds  to reques ts  fo r  s pe c i f ic  d i sp lays  from MCR personnel.

2. 2 .3  F l ight  Evaluation Team (FET)

The FET rep resen ts  the interface of the Fl ight Evaluation

Working Group and its postflight evaluation efforts with the L IEF

Operat ions organizat ion,  Members of the FEWG are absorbed  throughout

the organizat ion to ass i s t  in  rea l - t ime  eng ineer ing  ana lys i s  and to support

the FEWG ac t i v i t i es .  The FEWG is formally r ep resen ted  to facilitate the

LIEF suppor t  of FEWG postflight ac t i v i t ies .

2 .2 .4  Conso le  Support Engineers

Support  is provided as requi red to launch and flight

operat ions from HOSC engineer ing data conso les ,  The console suppor t

act iv i t ies are  coordinated by Conso le  Managers who are I1-MO personnel.

The conso les  a re  manned by sys tems  eng inee rs  identified by  MSFC

Labora to r i es ,  who ber fo rm detai led sys tem data monitoring and ana l ys i s ,

and coordinate suppor t  to the Saturn Launch Vehic le Staff Suppor t  Room in

M iss i on  Control  Center  - Houston (MCC-H)  and eng ineer  to eng inee r  suppor t

to KSC.  An obse rve r  from each launch vehic le stage cont ractor  is a l so

l oca ted  a t  the conso les .



2 .2 .5  Systems Support Engineers

Systems Support  Enginee  rs a re  organ ized into p rese lec ted

subsys tem  problem groups including technical and management personnel

and will provide suppor t  in Launch Vehicle areas which may be the subject

of a KSC or  MSC request  for  ana lys is  during terminal launch countdown

and flight. F igu res  2 .3  through 2. 6 show the AS-501 suppor t  engineer

representa t ion  by ma jo r  organizat ional  elements and the prob lem g roups

defined for HOSC suppor t .  The re  a re  approximatley 160 suppor t  eng ineers

for the 55 problem groups l i s ted .  The Systems Support  Eng ineers  are |

composed of both MSFC and stage contractor  bersonnel .

2 .2 .6  HOSC Communicator

The  HOSC Communicator is  a KSC Launch Veh ic le  Operat ions

member  who mans the LIEF conso le  in  the CIF  during the terminal count- |

down and coord inates with the HOSC all requests for support  on the Launch

Vehic le f rom KSC launch vehic le operat ions personnel. He a l so  prov ides

launch vehic le status information during the countdown to the Launch

Vehic le  Opera t ions  Communicator and controls switching of operat ional

TV to HOSC.

2 ,2 ,7  MSFC LIEF Representat ive

The MSFC LIEF representative is a member of the MSFC

LIEF organizat ion ass igned  to the Cape to coordinate MSFC suppor t  of

Launch Opera t ions .  He is loca ted in the CIF Launch Suppor t  Room during

the terminal countdown and launch.
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} 2 .2 .8  Wind Monitoring Team

The actual flight wind environment during the terminal

countdown is analysed as to acceptabi l i ty for launch by a joint MSFC/MSC

Ce . ~~ Wind Monitoring Team and resul ts reported to the Launch Di rector ,

Ground wind monitoring and the computation and analys is of

real- t ime launch vehicle bending moments wil l  also be pe r formed in the

HOSC for developmental purposes.

2.3 SUPPORTING DOCUMENTATION

The following documentation is pre pared as a requirement

| o f  this LIEF Operat ions Plan to provide necessa ry  definit ion and control

of AS-501 LIEF operat ions,  These documents and other technical documentation

and h is tor ica l  information of the launch vehicle are available in the Systems |

Information L ib ra ry  during HOSC opera t ions ,

2 .3 .1  HOSC Sys tem Control  Document

The System Control Document controls the HOSC d isp lay

sys tem hardware sys tems  configuration and software programming and is

jo int ly approved  by I -MO-O and R -COMP.  This document is modified as

requi red to suppor t  a specific m i ss i on ,

2 .3 .2  AS-501 HOSC Miss ion  D isp lay  Plan

The Miss ion  D isp lay  Plan speci f ies the nominal sequence

) of HOSC d isp lays  and their d is t r ibut ion during the m iss ion .  I t  is joint ly

@® approved by I-MO-0O and R-COMP.,
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2 .3 .3  L IEF Communications Control Document

The LIEF Communications Control  Document defines all

communications se rv i ces  requi red  by MSFC for suppor t  of LIEF

operat ions and controls the configuration and operat ion of HOSC

communicat ions. Inse r t s  are i s sued  when requi red to update this document

fo r  m i ss i on  pecu l ia r  i t ems ,  It is jo int ly  approved by I-MO-0O and MS-C.

2 .3 .4  Laboratory Terminals

This document def ines any spec ia l  relat ionships and

in ter faces between the HOSC and labora to ry  te rmina ls .  Fo r  AS-501

the pr imary inter face between the laborator ies and HOSC is the Saturn V

Sys tem Development Facility loca ted  in the Quality and Reliability

Assu rance  Labora to ry .  This document is jo int ly approved  by I -MO-O,

I -V -G ,  and the laboratory organizations af fected.

2 .3 .5  PSRD Inputs

LIEF /HOSC requirements for suppor t  provided by other

NASA facil i t ies are  p laced through the Program Suppor t  Requi rements

Document.  This document is the des igna ted  NASA document for  the

identi f ication of Manned Space Flight suppor t  require ments and is a

consol idat ion of the Off ice of Manned Space Flight prelaunch, m iss ion  and

post m i ss i on  requi rements.  MSFC inputs are given through I -MO-R

t o  OSRO fo r  i nc lus ion  in  the document .

14
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2.3.6 AS-501 LIEF Procedures Handbook

This  document established standard operating procedures

(SOP) for use of L IEF communications and d isp lay  sys tems and def ines

the m i ss i on  spec i f i c  du t i es ,  res ponsibilities, and operat ing p rocedu res  for

L IEF Operat ions personnel and suppor t ing e lements .  Th is  document is

issued by I -MO-O,

2 .3 .7  L IEF/HOSC Manning Plans

An  AS-501  HOSC Manning Plan is  i s sued  in  memorandum

form by I-MO-0O for each prelaunch test and for the launch to name those

individuals required to suppor t  the test.

2 .3 .8  AS-501  HOSC Training and Brief ing Memorandum

These  memoranda ident i fy the training and simulat ion

exe rc i ses  necessa ry  fo r  the operat ions staff and console suppo r t  eng ineers

to effect ively operate the HOSC.  They are issued by I-MO-0O,

2 .3 .9  HOSC Countdown Manual

The HOSC Countdown Manual descr ibes in detail the

procedures  and act iv i t ies  to be per formed by HOSC Operat ional  personne l

during the Countdown Demonstration Tes t  (CDDT) and terminal countdown

and launch. Th is  manual is  i s sued  by  I-MO-O.
2 .3 .10  Log i s t i c s  Plan 

|

The Log is t i cs  Support  Plan includes a comprehensive

checkl is t  of i tems relat ive to the operation of the HOSC faci l i ty  that a re

not cove red  in o ther  plans. Examples a re :  Supplies, furni ture,  food

se rv i ce ,  and janitorial se rv ice .  This document is issued by I-MO-O.

15



2 .3 .11  Wind Simulation Plan

This document desc r i bes  the AS-501  wind monitoring

act iv i t ies to be performed in the HOSC during the terminal countdown .

and shows the personnel  manning requi red.  This document is p repared

by R-AERO-F  and approved  by I -MO,

16



3 .0  OPERATIONS ACTIVITIES

3 .1  PRELAUNCH ACTIVITIES

Pr io r  to the terminal countdown and flight, L IEF voice

and data c i rcui ts are used d i rec t l y  between indiv idual MSF C Laborator ies

and Off ices to suppor t  KSC and MSC on a routine bas i s ,  Approximately

two weeks  p r i o r  to launch, a MSFC M iss ion  Status Room will be act ivated

in the HOSC to provide MSFC elements the status of the m iss ion  and launch

~ vehic le countdown and to provide an inter face to the M iss ion  D i rec to r ' s

organization. The M iss ion  Status Room is manned on a continuing basis

until the terminal countdown.

In  addi t ion,  the LIEF/HOSC prov ides  suppor t  se r v i ces

to KSC and MSC during certain prelaunch tes t s  as desc r i bed  in  the following:

3 .1 .1  Prelaunch Tes t  Loca to r  Support to  KSC

The HOSC prov ides a Pe rsonne l  Locator  Serv ice to KSC

for  contact ing MSFC Sys tems  Suppor t  Eng ineers  who wil l  be on call during

the Fl ight Read iness  Tes t .  These  MSFC and Cont rac tor  Personne l  a re

se lec ted  by  their r espec t i ve  organ izat ions to r ep resen t  al l  major veh ic le

a reas  as Suppor t  Eng ineers  for  these prelaunch t es t s .  Each Suppor t  Engineer

is in turn able to locate any individual in his respect ive technical  area

whose advice may be needed.

The Personnel  Locator  contacts each Support  Engineer

to confirm the start t ime and durat ion of each tes t  at  such t ime as that

information becomes  available. The locator  isin the HOSC,  Building 4663,

30 minutes pr ior  to the start of the test and maintains a log of the locat ion

17



and telephone numbers where each Countdown Support Engineer can be

reached at a l l  t imes throughout each test.

The primary communications uti l ized by the Personnel

Locator for KSC Prelaunch Test Support  will be two voice l ines between

the HOSC and the LIEF console in the C IF  via the LIEF switchboard. When

suppor t  is reques ted  by KSC, the cognizant Support  Engineer is contacted .

by the Personnel  Locator by telephone through the LIEF switchboard. “Once
contact is established, the Suppor t  Engineer  is conferenced into the LCC

LIEF l ine and at KSC d i sc re t i on  into LCC working c i rcui ts as required.

3 .1 .2  Countdown Demonstrat ion Tes t  (CDDT)  Support

During the CDDT the HOSC is fully manned with Operat ions

personnel  and Support  Engineers in full scale dry run preparat ion for the

launch operat ions terminal  countdown ac t i v i t i es .  Vo ice  conferencing

with LCC-39A  is estab l ished,  launch vehicle checkout test data monitored,

and the Sys tems Development Fac i l i ty  (SDF)  is on standby.  In  addition

there is operat ions and checkout training with the Saturn Launch Vehicle

(SLV) Fl ight  Con t ro l l e r s  at MCC-H .  
|

3 .1 .3  Prelaunch Tes t  Training and Facil i ty Checkout Activi t ies

The HOSC Operat ions Support  Room (OSR) Engineering

Consoles are manned dur ing the following prelaunch tests for the purpose

of training and fac i l i ty  checkout:

Umbilical-in Overal l  Acceptance Tes t  (OAT)

Umbi l ica l  E jec t  Tes t

Sys tems Interface Tes t  (SIT)

Flight Readiness Tes t  (FRT)
18
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Data is transmitted from the Central Instrumentation

Facility (C IF )  DATA-CORE to the HOSC daring the tes ts  and the tes ts

are  obse rved in conjunction with the Saturn Launch Vehicle (SLV)  Flight

Controllers at MCC-H  for the purpose of vo ice communications training

and fami l iar izat ion, evaluation of the operat ional read iness  of the HOSC |

data d isp lay  systems, and checkout data observation.

3.2 TERMINAL COUNTDOWN, LAUNCH AND FLIGHT

3 .2 .1  MSFC Prelaunch Wind Monitoring

Prelaunch flight wind monitor ing analyses and t ra je  c tory

simulations a re  jo int ly per formed by MSFC Labora tory  personne l  in

conjunction with MSC personnel located at  MSFC during the terminal

countdown. Beginning at T-24 hou rs ,  actual wind data is e lectronical ly

transmitted per iod ica l ly  from KSC to the HOSC. These data are used by the

MSFC/MSC wind monitor ing team in  vehic le  fl ight digi tal  simulat ions to

ver i f y  the capabi l i ty of the vehicle with these winds, Angle of attack,

engine deflections, and structural loads a re  calculated and compared  aga ins t

vehic le l im i ts ,  Simulations are  made on e i the r  the IBM 7094 or B5500

computer and resu l t s  a re  repor ted  to the Launch Control  Center  ( LCC)

within 60 minutes a f te r  wind data transmission. At  T -2  1 /4  hours  a

go no -go  recommendation is  t ransmit ted to KSC by  the MSC/MSFC

Wind Monitoring Team, A go no-go condit ion is a lso relayed to the LCC

for LOX and LH2 loading.

In  the event of marginal  wind condit ions cont ingency wind

data balloon re leases  are made by KSC on an hourly basis af ter  T-2 1/2 hours

19



‘ and  a go no -go  recommendation transmit ted to KSC for  each contingency 
C

r e l ease .  This cont ingency data is provided MSFC in real - t ime via C IF /

DATA-CORE  and t ra jec to ry  simulations are per formed on-l ine to expedite

repor t ing to KSC.  
| 

| | Te

Ground wind monitoring act iv i t ies are  a l so  per formed by

AERO and P&VE Laboratory  personnel for  developmental tes ts  of displays.

Wind anemometer and s t ra in  gauge data are rece ived  in rea l - t ime and

bending moments computedand compared  with s imi lar  bending fnoment

d isp lays  in C IF .

These  act iv i t ies are  cent ra l ized in the wind simulation,

t ra jec to ry  and orb i t  ana lys is  room located in the HOSC (See F igure 4 .1 )  4

3 .2 .2  Launch and Flight Operat ions Support

During the prelaunch pe r iod ,  primary support is  d i rec ted  to

KSC.  Vo i ce  communicat ions a re  a l so  maintained between the HOSC consoles,

the Saturn Launch Vehicle Staff Support Room (SLV/SSR) at MCC-H ,  and

the KSC MCC-H  suppor t  engineers in CIF to coordinate preparat ions

fo r  the flight phase and answer  any suppor t  request.

At l i f t -of f  p r imary  suppor t  t ransfers  from KSC to the MCC -H.

The HOSC engineer ing conso les  provide support as requi red to the SLLV/SSR

for S - IVB / IU  orbital operat ions by monitoring detailed instrumentation for

the evaluation of sys tem in-flight and dynamic t r ends ,  ass i s t i ng  in the

detec t ion  and isolat ion of vehic le malfunct ions, and providing adv iso ry

contact with vehic le  des ign  specialist, This suppor t  is normally provided h

f rom l i f t-off through the active launch vehicle post spacecra f t  separation ®

phase approximately T + 6 hours ,  or until LIEF Miss ion  Support  Termination,
| 20 
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Following completion of the active launch vehicle support

act iv i t ies ,  data is reca l led  as requi red for more detailed analysis and

‘ in i t ia l  preparat ion  made to provide support to postflight evaluation,

The LIEF Operat ions Manager submits a repo r t  of LIEF

act iv i t ies and suppor t  to the M iss ion  D i rector  within two hours after LIEF

miss ion suppor t  termination.

3.3 POST FLIGHT EVALUATION SUPPORT

l The LIEF staff and faci l i t ies continue to support the

Flight Evaluation Working Group  in postfl ight evaluation re  cords review

and recall flight data which was transmitted to the HOSC in real-t ime for

further ana lys is ,  The primary LIEF support functions to post flight evaluation

are the e lectronic transmission of postflight data, uti l ization o f  the HOSC/

MCR for Fl ight Evaluation Working Groups Meetings, and util ization

of the HOSC display sys tem for data display and analysis, |

3.4 PRELIMINARY MISSION FAILURE INVESTIGATION

‘As def ined in the MSFC Apollo /Saturn M iss ion  Fai lure

Invest igat ion Plan,  in  the event  a fa i lure occu rs  that apparently resu l ts  f rom

a technical area or act ion within the cognizance of MSFC, MSFC will

conduct an investigation. This invest igat ion wil l  be initiated immediately

af ter  the fa i lure occu rs  by the L IEF  Operat ions Manager.

The fa i lure invest igat ion g roup  makes a pre l iminary

determination of the events leading up to the failure based upon real-t ime

data avai lable in the HOSC.

21



The findings of this ea r l y  invest igat ion are  repor ted  to

MSFC top management not la ter  than 4 hours af ter  termination of the miss ion,

The L IEF Ope ra t i ons  o rgan iza t ion  is d isbanded af ter  the preliminary

miss ion  fai lure investigat ion and the LIEF capabil i ty is made available

for  any further requirements as def ined in the MSFC Apollo/Saturn

Miss ion  Fai lure Invest igat ion Plan,
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4.0  FACILITIES DESCRIPTION

4 .1  HUNTSVILLE OPERATIONS SUPPORT CENTER (OSC)
The HOSC is physical ly located in  the west end of A-wing,

Building 4663, on Martin Road. The main entrance ia at the west end of

A-w ing .  The Opera t ions  A rea  is  l oca ted  on the f i r s t ' and  second floors

with additional area in the basement  for communications equipment and

s to rage .  A b r ie f  descr ip t ion  of the areas shown in Figure 4 .1  is given in

the fol lowing paragraphs :

4. 1 1 Main Conference Room (MCR)

The MCR has space for  approximately 150 people dur ing

operat iona l  pe r i ods  in an auditorium type a r rangement .  The MCR is

equ ipped  wi th :  a publ ic add ress  sys tem;  sound reinforcement; audio p ickup

and reco rd ing ;  var iable l ight ing; rostrum with remote controls for pro ject ion

equipment;  three 6! x 8' Rea r  P ro jec t i on  Sc reens ;  and sl id ing corkboard  for

mounting data r eco rds ,  schema t i cs ,  and other s ta t ic  d i sp lays .  Assoc ia ted

with the MCR is the Projection Room where  TV ,  16 mm movie, s l ide

p ro jec to r s  (2" x 2'" and 3 1 /4 "  x 4")  and v iewgraphs  wi l l  be mounted.  A

sp i ra l  s t a i r case  is p rov ided in the rea r  of the MCR to expedi te the movement

of p rob lem g roups  to the L IEF  Cont ro l  Room and operat ions area .

4 .1 ,2  Information Contro l  Room (ICR)

The ICR is located  at the rear  of the Main Conference Room,

ICR features inc lude:  a 4 '  r a i sed  floor, with window between ICR and MCR,

a 12 sec t ion  console ,  and one equipment rack.

The ICR is u t i l ized for  overa l l  HOSC d isp lay  and audio control
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which is pe r fo rmed by the Main Conference  Room Information Manager ,

D isp lay  Cont ro l le r ,  and Dis p lay Techn ic ian ,

4 .1 .3  LIEF Control Room (LCR)

The L IEF  Contro l  Room is the focal point for the provis ion of

HOSC suppo r t  to the Launch Vehicle Rep resen ta t i ve .  The LIEF Operat ions

Manager  is loca ted in th is  room and it is u t i l i zed as the p r imary  room fo r

suppor t  con fe rences  by the HOSC prob lem g roups .  The room is equipped

with aud io  fac i l i t ies  for  vo i ce  conferenc ing between MSFC,  KSC,  and MSC; |

and TV monitors for  information and data d i sp lay .  In  addi t ion,  rapid

access sl ide d i sp lay  of technical  and historical information available in

the Systems Information L ib ra ry  is avai lable for problem group analysis

and d i scuss ions ,

4,1.,4 Teleconference Room (TCR)

The Teleconference Room, in addit ion to normal facilities

fo r  small con fe rences ,  is equ ipped  with audio faci l i t ies for  vo i ce  conferences

between MSFC,  KSC, and MSC,  and with TV moni to rs  for  information

d i sp lay .  The TCR wi l l  house  key MSF C suppor t  r ep resen ta t i ves ,  dur ing

the te rm ina l  countdown.

4 .1 .5  Suppor t  Coordinat ion Room

The suppo r t  coord inat ion room contains the Suppor t  Coordinator,

Personne l  Loca to r ,  and LVO coord inator  and is equipped with communications

consoles for the suppor t  coordination staff ,  I t  is located such that the

staff has v i sua l  access  to al l  rooms of the opera t ions  area.

25



t o  KSC for  launch suppor t  and to the MCC-H  for  Apollo Fl ight Control

4 ,1 ,6  Operat ions Suppor t  Room (OSR) | | ®

The Operat ions Suppor t  Room prov ides  an operat ions area

fo r  the veh ic le  sys tems  eng inee rs  who supp l y  the remote technica l  suppor t

Support.

Eng ineer ing  conso les in the Opera t ions  Suppo r t  Room d i sp lay

veh ic le  sys tems  per fo rmance  data in rea l - t ime .  TV  moni tors  in the

Opera t i ons  Suppor t  Room prov ide  gene ra l  s tatus information remoted

f rom the Main Con fe rence  Room d i sp lays .

4 .17  HOSC Equipment A rea

The HOSC Equipment  A rea  contains the B5500

Computer ,  te lemet ry  ground station, and other equipment for data

r ece ip t ,  data p rocess ing ,  and d i sp lay  genera t ion ,

4 ,1 ,8  Teletype Room and Vault

A te le type room and vault a re  located in the basement  d i r ec t l y

below the main f loor  of the HOSC.  A message  Lift allows quick passage  of

information between the basement  and f i r s t  floor of the HOSC.  The vault

is used for  s t o rage  of f l ight t es t  data and veh ic le  models,

4 ,1 ,9  Telephone Patch Panel Room

’
A patch panel  for  programming the internal HOSC communications

sys tem is l oca ted  in the HOSC basemen t  ad jacent  to the vault and TTY  room,

26



4 .1 .10  Wind Simulation, T ra jec to ry  and Orbit Analysis Room

This room is ut i l ized for inflight and ground wind

monitor ing act iv i t ies by the jo int  MSFC/ MSC Wind Monitoring Team and

rea l - t ime event and t r a j ec to r y  ana l ys i s .

Co. 4 ,1 ,11  Systems Information L i b ra r y  (S IL )

The Systems Information Library provides technical

documentation and h is tor ica l  information of the launch vehicle. The

l ib rary  is located on the second floor for d i rec t  access to the problem

conferencing area. |

4,2 COMMUNICATIONS

The bas i c  AS-501  L IEF Communications c i rcu i ts  a re

® summar ized  for  information pu rposes  in the following pa ragraphs .  A

more definitive desc r i p t i on  of L IEF Communications is g iven in the AS-501
)

L IEF Communications Contro l  Document,  which takes p recedence  over

this document for control  of communications configuration,

4 .2 .1  Voice

4 ,2 .1 .1  KSC

Pr imary  vo ice  suppo r t  circuits to KSC a re :

OIS-1 Two blockhouse operational intercom

: OIS-2  sys tem (OLS) c i rcu i ts  (monitor only)

LVO-C  Support  coordination c i rcui t  to HOSC
Communicator in CIF

® Saturn Launch Vehic le  Representative (SLVR)

Launch Suppor t  Room (C IF  / LSR)
27
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There are also four KSC Exchange Dial Circui ts  on the LIEFBOARD.

The four c i rcu i ts  a re  a rotary g roup  beginning with telephone number

877-8175.

4 .2 .1 .2  MSC
There are five voice circuits to  MSC. One is  a d i rect  .

l ine f rom the HOSC to the Booster  Systems Engineer #1 (BSE#1). One -

is a d i rec t  line between the M iss ion  D i rec to r ' s  Console in the MCC-H

and the HOSC Manager in the HOSC.  The other three a re  f rom the HOSC

Engineers  to the SSR Eng ineers ,  and are conferenced at MSC with circuits

f rom the KSC Launch Support  Room (LSR).

4 ,2 .1 .3  | GSFC

There  are two vo i ce  circuits to GSFC,  one each to the

Headquarters M iss ion  Status Room, and the Ground Operational Support

Sys tem (GOSS) Network monitor.

4 ,2 .2  Facsimile

Facs imi le  with be provided on the Wes te rn  Union 600 System.

One c i r cu i t  wi l l  be  available between the LCC-39A  and the HOSC.  One

c i rcu i t  con fe renced  at the New Or leans  switch wil l  connect the HOSC,

the SLV/SSR in MCC-H ,  and the KSC/MCC-H  Support  Team in the CIF.

4 .2 .3  Teletype

Class i f i ed  te le type is  prov ided between KSC and MSFC,

Teletype is a lso used from GSFC to MSFC to provide tracking data for

flight evaluat ion,  and f rom MCC-H  to HOSC for  Launch Vehicle Remote

Site Summary Messages  and T ra jec to r y  Vec to r  Messages.
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4 .2 .4  Data

40, 8 Kbs data circuits are used between the DATA-CORE

(KSC) and the real - t ime computer  (HOSC) and between U-1004  tape

t ransce ive rs  at  the CIF  and HOSC.

4 ,2 .5  TV.

Real- t ime launch coverage TV from LC-39A  is provided

from approximately T-8 hours until orbital insertion,

4,3  HOSC INFORMATION SYSTEMS

The HOSC Information Systems are shown in Figure 4, 2 and

are genera l ly  desc r i bed  below for information purposes.  A more

defini t ive desc r i p t i on  is  g i ven  in  the AS-501  M iss i on  D isp lay  Plan and

HOSC Sys tems Contro l  Document, which takes p recedence  over  this

document for  the control  of the d i sp lay  sys tem configuration.

4 ,3 ,1  Data Process ing  Sys tem

The primary data p rocess ing  elements in the HOSC are the

Col lector  /D is t r ibutor  (DDP-224)  and the Burroughs B5500 Computers.

The Co l lec to r  /D is t r ibu tor  computer  exe rc i ses  control  over  the data and

d i sp lay  d is t r ibut ion by co l lect ing the rea l - t ime data rece ived from DATA-

CORE and distr ibut ing it to the B5500 and the end items of the d isp lay  sys tem.

The B5500 rece i ves  and r eco rds  for  permanent r eco rd  all data sent  by the

Col lector  /D is t r ibu tor ,  performs a l l  primary calculations and outputs to

display devices via the Collector  /Distr ibutor computer.
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The inputs to the sys tem are  internal HOSC camera p ickups,  four

‘ the HOSC area and three Eidophor large sc reen  TV d isp lays located in

4 .3 .2  D isp lay  Sys tem

The TV Matrix Switch is a key element at the HOSC

disp lay system controlling the var iety of available televis ion d isp lays .

d ig i t a l - t o -TV  d isp lay  genera to rs  and external te lev is ion s igna ls .  The

outputs w i l l  include a va r i e t y  of regular  monitors mounted throughout

the Main Conference Room,

The Operat ions Suppor t  Room contains three engineering

consoles fo r  the monitoring of propu ls ion,  navigation, and e lec t r i ca l

networks data. Each console will have analog meters, d isc re te  l ights,

and eight  channel s t r i p  r eco rde r ,  and ov d isp lays .

In  addi t ion,  a l l  a reas  of the HOSC are  se rved  by a Vo ice

Communications Sys tem (VCS) and a Timing System.

4,4 LABORATORY FACILITY INTERFACES

4 .4 .1  Gene ra l

L IEF  vo i ce  and data c i rcu i ts  are  regu la r l y  u t i l i zed by the

individual MSFC labora tor ies  and offices in the day - to -day  coordination

between MSFC, KSC, and MSC. The locations of primary LIEF voice and

data c i r cu i t  te rmina ls  a t  MSFC a re  summarized be low:
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Vo ice :

Saturn V System Development Faci l i ty  (Breadboard)

R-AERO-F

R-COMP-D

R-COMP-RR (Data receiving station)

Data (U-1004 Tape- to-Tape)  |

R-COMP-R  (Building 4663) |

Saturn IB System Development Facility (Breadboard)

4 ,4 ,2  L IEE -HOSC /Saturn V Sys tem Development Facility (SDF)

Interface

A special interface between the LIEF-HOSC facil i t ies and

the Saturn V SDF located in Bui ld ing 4708 permi ts  two-way communications

with the Saturn V SDF Intercom system through the LIEF BOARD.

Communications between the Launch Complex at KSC and the Saturn V SDF

can be conducted through this inter face.


