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SA- 5 STATUS NARRATIVE 

Slide 

1. SA-5 STATUS 
\ \ 

During August, Douglas successfully completed S-IV-5 

acceptance t e s t s  with two stat ic  firings in SACTO Test Stand 

2B. The first t e s t ,  performed on August 5 ,  followed a success-  

ful cold flow turbine spin t e s t  on July 2 9 .  The countdown, 

including the final automatic sequence phase,  proceeded 

without incident, and engine ignition was  satisfactory. Al l  

systems operated within design parameters until 63.3 seconds 

of firing time, when telemetry signals indicating fire in the 

engine area and the presence of gaseous hydrogen caused 

manual termination of the firing. Subsequent investigation 

revealed that telemetry malfunctions caused the indications 

and that the stage suffered no damage. Following t e s t  stand 

modification to  iprevent additional false s ignals ,  the t e s t  was  

rescheduled. On August 12,  the second acceptan& firing 

was  successfully performed for 477  seconds. A s  planned, 

cutoff was  initiated when the LOX supply reached within 1/2 

percent of depletion. Preliminary reduction of telemetry data 

I 
indicated that a l l  systems performed a s  planned and a l l  t e s t  

I 

objectives were obtained. The helium heater system I iunctioned I 

throughout the t e s t ,  and the backup pressurization sy&tem I was  
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not required. The propellant ut i l ization system operated wel l  

within design specif icat ions .  

'k Or, August 11, the  S-1-5 s tage ,  S-IU-5, SA- payload,  

and SA-5 payload adaptor were shipped from MSFC by t he  

barge Promise. Arrived a t  Cape Canaveral  on August 2 1 .' 
The S-IV-5 s t age  is presently undergoing post  s t a t i c  checkout  

and modifications a t  SACTO. I t  is scheduled for Cape ship- 

ment by Pregnant Guppy i n  the  l a s t  week of September. 

Film ACCEPTANCE FIRING S-IV-5 

This 14 minute film, prepared by Douglas Aircraft C o , ,  

shows the  acceptance firing of t he  S-IV-5 s t age  at SACTO. 

I 
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SA-5 VOICE O?.BITAZ, TRANSMITTER 

Slide 

The payload fo: SA-5 wil l  c o ~ t a i n  two transmitting 

systems.  One system will provide temperature and\ orbital 
\ 

tracking information. The second sys  tern, specified a s  the 

Voice Orbital Transmitter (L'OT) , will trsnsmit a prerecorded 

voice message.  I t  is desirable that  the voice to  be trans- 

mitted be that  of the  President of the United States .  The 

message should inform the world where the transmission is 

coming from and that  th i s  is the heaviest  sa te l l i te  that  h a s  

eves been launched into low earth orbit. Headquarters Public 

Affairs wil l  be responsible for the preparation of copy and for 

coordinating the recording with the White House.  Two copies  

of th i s  tape will  be  made available t o  MSFC a t  l e a s t  three (3) 

weeks prior to  launch date  of SA-5 for installat ion.  These 
I 

wil l  be 1/4" magnetic tapes  on 7" ree l s ,  recorded a t  7-1/2" 

per second. 

1. SA-5 VOICE ORBITAL TRANSMITTER 

Hardware for the Voice Orbital Transmitter h a s  been 

manufactured and i s  ready for installat ion.  The system con- 

ta ins  a continuous loop tape recorder on which a voice mes- 
i 

4 I sage  of two minutes duration will  be prerecorded. I t  jwill 
1 
I 

continuously repeat it-self until the batteries a re  exhausted.  
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The voice message will p h s e  modi213te rhe VOT transmitter. 

The expected l ife is approximaf,ely eight days for the  VOT. 

\ 
The output of the  transmitter i s  filtered ar,d m;:ltipiexed t h r o ~ g h  

a hybrid sing to  two 'Yolded-stl;b" antennas.  

The e m a n a t l o ~ s  from the orbiting vehicle wil l  not be  

receivable by individuals b e c a ~ s e  of tke frequency employed, 

but will  be receivable a t  minitrack s ta t ions .  This wil l  be 

coordinated with Goddard Space Flight Center by NASA Head- 

quarters Public Affairs. It will be necessary for s ta t ions  on 

the minitrack net t o  acquire 1/4" tape recordings s o  that  the  

resultant tape i s  useable  on radio and TV s ta t ions .  The 

number and location of stations on the net that  wi l l  be  asked  

to  receive and record will be decided by Headquarters and 

Goddard. Release of the tapes  t o  electronic communications 

media in  the United States will be made by the Office of 

Public Informatior,, Headqcar tex  Release of the tape  i n  

foreign countries will be coordinated by ?he U. S. Information 
I 

Agency. 

Slide 

2 .  PUBLIC INFORMATIOX ASPECTS 
I 
I 

Other public information aspec ts  which must be  

I 

resolved are: j 
a .  responsibility for diiplicaling t aaes  a t  the world- 

I 
! 

wide reception points for distribution to  radio and TV : 
i' I 

I 
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b. whether or not a prerecorded introduction should 

be added t o  the tape 

c. distribution of the text of the' tape in a h ,  \ appropriate 

languages in  advance of transmission 

d .  a news story describing the experiment for distri- 

bution by Headquarters, either a t  Washington or a t  LOCI a t  

the  time of launch 

e .  determination of whether radio, TV, networks or 

independent stations will be  permitted t o  pickup "live" from 

the reception point. (minitrack net  stations abroad, GSFC in  

the United States) 

The questions above and others which occur wil l  be  

d i scussed  a t  a meeting t o  be  called in  Washington within I the  
i 

next several  weeks.  The meeting will include,  but will  not 

necessar i ly  be limited t o ,  representatives of NASA Headquarters, 

MSFC, GSFC, USIA, State Department and the White House.  
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1. MSFC LAUNCH VEHICLE SYSTEMS INTEGRATION EFFORT \ 

Title sl ide.  

Slide 

2. THE PROBLEM 

The problem is to  create g launch vehicle system and 

not a group of semi-related s tages .  The specif ic  problems are: 

(1) many interfaces ex is t  such a s  stage to  s tage ,  s tage t o  pay- 

load, s tage to  GSE, GSE t o  GSE in Mechanical, Electrical, and - 

Ins t rume~ta t ion  Systems; (2) the development of the s tages ,  

is subjected t o  different time schedules; (3) a common design 

philosophy is required for a l l  stages: (4) communication problems 
/ 

exis t  due to  dispersed geographical locations. 
5 

Slide 

3 .  MSFC APPROACH AND SOLUTIONS 

When Marshall started planning the Saturn System it 
, 

was  immediately realized that with the number of s tages  in- 

volved there would be a large number of interfaces,  thus 

requiring a design philosophy with minimum inter-relationships 

I 
between s tages  and associated systems. Unless  this  could 

I 

be accomplished, tremendous coordination and I iotegrdtion I 

. i 
activit ies would completely bog down the program. Realizing 



th i s ,  Marshall decided that  each  stage would be designed to  

be a s  self-sustaining a s  practicai, thus allowing for a mini- 

\ \ 
mum interrace with adjacent s tages .  

Four major systems of each  s tage are designed with 

practically no interface. These independent systems are: 

e lectr ical ,  instrumentatior,, separation and propulsion. 

Each s tage operates completely on its own electr ical  

system. In the few c a s e s  where s signal is required from 

another s tage an  isolated switching circuit is provided allow- 

ing complete electrical  isolation.  MSC shares  th i s  philosophy 

and a l l  s ignals  from the launch vehicle to  the spacecraft  

uti l ize it. 
I 

The instrumentation system of each s tage  is designed 

to make a l l  the measurements required for evaluation of tha t  

s tage.  There are  a few exceptions to  this  rule,  but these  a re  

measurements associated with the interstages and separation 
' I  ' ', 

sequences .  When th i s  situation a r i ses ,  the lower' s tage  will  

furnish the instrumentation system but uti l ize transducers 

located in  the upper stage.  These transducers are  isolated i n  

order t o  maintain the isolated electrical  system philosophy. 
I 

, A separation system can be a severe problem i'f two 
; I 

s tage contrsctors share the separation plane design and hard- 

ware responsibility. Marshall ,  recognizing th i s  problem, chose 
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t o  allow the s tage that  is separating frcrri the lower t o  be 

responsible for the complete separation system. This allows 

for a minimum icterface berween sdjacent  ' s tages .  , \ 
The propulsion system of each  stage and the associated 

subsystems,  pneumatic, pressurizaticn, propellant feed ,  

propellant utilization, e t c  . , are completely stage-oriented 

with no interaction between adjacent s tages ,  

I t  is unfortunate, however, that all systems cannot 

be  a s  independent a s  the four I h2ve jus t  d i scussed .  There 

are  quite a few systems in t e rdepe~den t  upon the other s tages '  

systems.  A few of them are: RF compzitibility, mechanical 

mating, vehicle dynamics, sequence and timing, at t i tude 

control, crew safety,  orbital checko-~ t ,  and range safety.  
1 

, Let u s  briefly an2lize Marshall 's  approach t o  these  

interdependent systems. The S-IC, S-11, and S-IVB s tages  

a re  designed to  be only propulsion mcdules while the Instru- 

I 
ment Unit is designed to  be the systems integrator or the  

I 

brain for the launch vehicle. 

The Saturn Apollo system has a total  of 39 RF systems 

on board, This presents a potentially serious problem; MSFC 
I 
I 

working with its c o ~ t r a c t o r s  and MSC makes a thorough 

analysis  of a l l  frequencies involved and controls their, ass ign-  
, 

I 
ments in  order t o  avoid any interf5rsnce and system problems. 

I 
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The s t ages ,  instrument uni ts ,  and payloads are never 

mated until they are assembled in  the Vertical Assembly 
\ 

~ u i l d i n ~  a t  MILA. The fact  that  a field spl ice  rather than a 

flight separation plane is chosen for the mating of two parts 

h a s  simplified the problem. Interface drawings and mating 

j igs used  by adjacent s tages  solve the remaining problem 

and no difficulties are  anticipated. 

The dynamics of the vehicle present a very serious 

interface for design considerations and final  flight mechanics 

determination. MSFC is the governing body i n  th i s  a rea ,  ye t  

much work is done by the s tage contractors. MSFC maintains 

central control and assures  that  the contractors are  using the 

latest data.  This approach to  the problem keeps much of the 
.I I 

work a t  t h e  contractors' ,  ye t  the  entire effort is coordinated. 

Slide 

4 .  INTERDEPENDENT SYSTEMS 

Now let u s  examine a chart depicting how the next 

four systems are handled using a minimum interface and inter- 

relationship between s tages .  
I 

- 
The sequencing and timing system ut i l izes  the digital 

/ 

computer and data adapter i n  the Instrument Unit a s  the central  
i j 

source of i n t e l l i g e ~ c e .  When an  evezt  is required, the com- 

puter system addresses  one or more of the switch selkctors 

/ I  
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The s t ages ,  instrument uni ts ,  and payloads are never 

mzted until they tire assembled in  the Veqtical Assembly 
\ 

~ u i l d i n ~  a t  MILA. The fact  that  a field splice rather than a 

flight separation plane is chosen for the mating of two parts 

has simplified the problem. Interface drawings and mating 

j igs used by adjacent s tages  solve the remaining problem 

and no difficulties are anticipated. 

The dynamics of the vehicle present a very serious 

interface for design considerations and final  flight mechanics 

determination. MSFC is the governing body i n  th i s  area,  yet  

much work is done by the s tage contractors. MSFC maintains 

central  control and assures  that  the  contractors are  using the 
/ 

l a t e s t  data .  This approach to  the problem keeps much of the 

work a t  t h e  contractors', ye t  the entire effort is coordinated. 

Slide 

4. INTERDEPENDENT SYSTEMS 

Now let us  examine a chart depicting how the next 

four systems are handled using a minimum interface and inter- 

relationship between s tages .  

The sequencing and timing system ut i l izes  t he  digital 
I 

computer and data adapter in  the Instrument Unit a s  tde central  
I 

i I 
source of intell igecce.  When an  evext: is required, the com- 

puter system addresses  one or more of the switch selectors  i 
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located in  each  sxage. The selec-tor takes  the digital address 

and transforms ir. into a discrete signal for s tage use.  This 

system employs self-checking and fault'correction\\techniques 
\ 

and allows for a possible operation of 113 events  in  each  
- 

s tage  without any interface change. The command receiver 

i n  the Instrument Unit is primarily utilized for updating guidance 

data but has  the  capability of addressing the switch selectors ,  

thus  allowing for ground commar,d i f  required. 

Attitude control is accomplished by the control com- 

puter sending engine position commands to  the s tage under 

propulsion. The control computer receives its inputs from 

the stabil ized platform, digital computer, rate gyros, etc., 

i n  the Instrument Unit and s tage  locsted control sensors  such 
i 

. a s  control accelerometers and rate gyros. The system is 

designed in  a manner that  a l l  required signals can  be routed 

t o  and from the Instrument Unit without change to . the  inter- 

f a c e s  or s tage design even though the exact  control system 
I 

is not defined a t  this date.  

The crew safety system involves a l l  three centers ,  

LOCI MSC, and MSFC. The emergency detection system is - 
I 
I 

that  portion located in  the laanch vehicle. A thorough failure 

effect  analysis  i s m a d e  of the entire launch vehicle s l s t e m  
I 

and those parameters that indicate impending catastrophies 
1 
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are  implemented into the emergency detection system. Para- 

meters are  sensed in each s tage and instrument unit.  Those 
\ 
\ 

parameters that  require automatic abort are triple sensed  and 

voted 2 for 3 .  This allows for both reliability in  mission 

succes s  and crew safety.  Other parameters that  allow suffi- 

c ient  time are  transmitted to  the  crew for decision.  In the 

event of an  abort, either automatic or crew init iated,  the 

s tage  under propulsion is shut down. The three centers  have 

reached agreement on the Saturn I emergency detection system 

and work is under way for the Satlxn I B  and V systems.  

Orbital checkout of the S-IVB and Instrument Unit is 

required in  order t o  assure  the utmost in  mission s u c c e s s  and 

I 

crew safety.  This requirement imposes almost no additional 

complexity or interface requirements on the system. The 

digital  computer system will be furnished measuring and 

telemetry data from the Instrument Unit and S-IVB stage.  

This requires only the addition of a coaxial circuit: The 

sequencing and timing system previously described provide 

adequate commands for checkout while the measuring and 

telemetry system provides for indication. Utilizing this  by 
i I 

e i ther on-board computer program or GSE computer pr&ram, 

the system can be checked out i n  orbit with no system penality. 
I 
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5. wNGE SAFETY SSYSZ'ZM 

\ 
TI e range safety system for thrust termination and 

fuel  dispersior, requires very c lose control in order t o  fulfill 

the  AMR safety  r equ i r eme~ t s  . This system makes utmost 

u s e  of common hardware. The present system cons is t s  of 

redundant circuits  for thrust termination and fuel dispersion 

i n  each  s tage.  Each s tage system consis ts  of two antenna 

systems,  two command receivers,  two destruct  controllers, 

two exploding bridgewire firing ~ r n i t s ,  one common safe  and 

arming device,  and a fuel dispersion ordnance system. A l l  

hardware with the exception of antennas and fuel  dispersion 

ordnance are  identical. i n  each  s tage.  In addition to the re- . 

dundancy, an ordnance interfsce is provided to  a s su re  

complete fuel dispersion of a l l  s tages .  At present LOC and 

MSFC are  working in hopes of simplifying the system. 
I 
i 

Slide , I 

6. LAUNCH VEHI@L$E GSE REQUIREMENTS 

This s l ide  shows the Launch Vehicle GSE requirements. 

On the left  you see the individual Saturn V s tages  and 
I 
I 

the  s tage GSE being system tes ted .  i 
The blue l ines  interconnect the s tage inierfack circuits  

t o  the GSE for testing.  I 

I 
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The red l ices  interconnecr, the GSE to  s tage through 

the s tage umbilicals. 

\ At the bottom of the sl ide you s e e  the v a r i ~ u s  locations 

where these  checkout systems are required. 

On the right yo2 see the  assembled launch vehicle 

-and an  integrated s e t  of launch vehicle GSE. 

Slide 

7. GSE DESIGN ANALYSIS 

An analysis  of the GSE design problem brings out 

the following facts .  The irstrument unit is the most compli- 

cated checkout problem. I t  is very similar t o  the Saturn I 

and I B  i n s t r u m e ~ t  units.  The black box assemblies i n  the 

instrument unit are very similar to those in previous MSFC 

programs. Checkout ar,d launch e q ~ i p m e n t  designs ex is t  

for a vas t  majority of these items. 

The prop~tlsion s tages  are relatively simple electri- 
I 

cally . They are very similar electrically and a l so  are 

similar t o  the propulsion s tages  in  previous MSFC programs. 

Checkout and launch equipment designs ex is t  for the previous 

propulsion s tages .  

In summary, checkout ar.d launch equipment detailed 
I 

desiqn is not a significsnt problem. 
I 

i I 
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Slide 

8. GSE MATOR PROBLEMS 

The major problems are: (1) an  immense t o t ~ l  
\ 

effort is required; (2) a common approach t o  the s tage check- 

out and the checkout and launch equipment designs must be 

provided; (3) the importance and t ightness of the  schedules 

and the R&D nature of the program dictates maximum flex- 

ibility and minimum time to implement changes; (4) the 

launch vehicle GSE design must be optimized; (5) the extreme . 

interfaces involved in  this  design must be minimized. 

Slide 

9.  SOLUTIONS OF MAJOR PROBLEMS 

The immerse total effort required can be solved by 

dividing up the job into i t s  logiczl parts. Let the s tage 
* 

design organization be responsible for GSE requirements 

a t  any site where the stage is checked out a s  an  entity. 

This es tabl ishes  a very clear l ine of responsibility and 
, - 

allows maximum flexibility. 

Slide 

10. SOLUTIONS OF MATOR PROBLEMS (CONT'D) 

The sec0r.d problem is t o  provide and assure  a common 
I 

approach to  the s tage checkout and the checkout I and aunch 
I I 

I 
equipment designs.  This can be solved by providing b a s i c  

I 



concepts,  specifications,  ar,d standards.  Systems must 

be reviewed early i n  the desigr, phase and realigned t o  a 

common approach. Design checkout and' launch site \ 

equipment should be based on s tage GSE designs but 

optimized for the launch vehicle problem. 

Slide 

1 1. SOLUTIONS OF MAJOR PROBLEMS (CONT'D) 

The importance and t ightness of the schedules  and 

the R&D nature of the program dictates maximum flexibility 

and minimum time to  implement changes.  

The solution to  this problem is to  es tab l i sh  clear- 

cut responsibil i t ies for GSE, designs,  minimize interfaces,  
I 

and design equipment t o  provide for ea sy  change capability. 
1 

Proper management channels must be es tabl ished t o  bring 
x 

together the responsible technical  personnel for rapid 

decision making and implementation of interfaces.and 

changes.  

Slide 

1 2 .  SOLUTIONS OF MAJOR PROBLEMS (CONT'D) 

The launch vehicle GSE design must be optimized. I 

I 

To do th i s ,  the launch vehicle must be  treated a s  

1 I 
one problem and not a s  four individual problems. , Common I 

i 
hardware should be utilized where feasible ,  i. e. , a single 
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the proven hardware in  MSFC d e s i ~ n s  for Saturn I and IB 

s tages  and the instrument cnit  equipment. Some examples 

\ 
are: RCA -1 10 c o m p ~ t e r ,  MSFC Digital Data Acquisition 

System, MSFC relay logic and wire distribution racks ,  MSFC 

established map-machine relationship. To elaborate,  the  

checkout equipment needed for the Saturn V stabil ized plat- 

form is essent ia l ly  the same a s  i.t was  on Redstone Vehicle 

#5 i n  1956.  

New designs must be proVdren prior t o  implementation. 

Prove new computer operated displays on Saturn I and IB. 

Prove data link (LUT-LCC, 3-5 miles) on Saturn I B  operation. 

Prove satisfactory man-machipe relationship on Saturn I and 

IB. i 

We must take advantage of the brains and ta lent  

expended in stage contractor GSE designs by utilizing their 

designs where feasible.  Actual hardware should be used 

where it will fit into the optimized launch vehicle GSE require- 

ments. 

Slide 

13. SOLUTIONS OF MAJOR PROBLEMS (CONT'D) 
I 

I 
The extreme interfaces involved in  the design of the  

I 
launch vehicle GSE m u s t  be minimized. MSFC GSE dersonnel 

I 
a re  designing the instrument unit GSE. This i s  the most 

I 
I 
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complicated part; it is the integrating part of the Saturn V 

launch vehicle.  They have established a very significant 

and c lose  relationship with each  stage contractor \ ik order 

t o  fulfill requirements of stage GSE design supervision. A 

very c lo se  and successful  relationship has  a l s o  been estab-  

l ished with the facil i ty (LOC) and the operator (LVO) on launch 

vehicle GSE interfaces.  ( ~ e d s t o n e  , Jupiter, Juno , Pershing , 

Saturn I) 

Over the past  years MSFC GSE personnel have es tab-  

l ished the necessary intimate interfaces with: (1) the instru- 

ment unit and propulsion stage blackbox and system designers;  

(2) the  Saturn I and IB stage contractor designers; (3) the  

Saturn V s tage contractor designers; (4) the LVO operators I on 
I 

Redstone, Jupiter, Juno, Pershing and Saturn I programs; 

(5) the LOC GSE and facility designers on these  same programs; 

and (6) the  MSC-POD GSE personnel on the Mercury-Redstone 

program. I 
These same MSFC GSE designers have successful ly  

designed and implemented the Redstone, Jupiter, Juno, Pershing , 

Saturn I GSE systems. 
I 

In conclusion, it is important t o  note that  the 'MSFC 

I GSE designers are in the  bes t  position t o  perform th i s  launch 
I 
I 

vehicle GSE design with the minimum of interface problems. 
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They are presently accomplishing this  task with the help of 

GE direct support personnel in Huntsville. 

Slide 

14 .  TECHNICAL MANAGEMENT FLOW CHART 

This slide i l lustrates the technical management relation- 

ship between M S F C  and i t s  contractors. The contents of each 

s tep will  be covered individually. 

Slide 

15. DESIGN CONCEPTS 

(read from slide) 

Slide 

16. CONCEPT PROPOSALS 

(read from slide) 

Slide 

17 .  EVALUATION, SELECTION AND REDIRECTION 

(read from slide) 

Slide 

18. CONCEPT DESIGN "PHASE I" 

(read from slide) 

Slide 

1 9 .  DESIGN REVIEW "PHASE I"  

(read from slide) 
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Slide 

20 .  DETAILED DESIGN "PHASE 11'' 

(rc ad from slide) 

Slide 

2 1  . DESIGN REVIEW "PHASE 11" 

(read from slide) 

Slide 

22 .  EQUIPMENT FABRICATION "PHASE 111" 

(read from slide) 

Slide 

2 3 .  ENGINEERING REVIEW "PHASE 111" 

(read from slide) 

Slide 

24.  EQUIPMENT TESTING "PHASE IV" 

(read from slide) 

Slide 
I 

25. ACCEPTANCE AND EVALUATION "PHASE IV" 

(read from slide) 

Slide 

26. MSFC WORKING GR-OUPS I 
I I 

The problems a s  outlined are recognized , and faced by 

I 
MSFC since the Saturn program came into being. 

I 
I 

For proper attention and solution, MSFC established "Working 

I 
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Groups" a s  s een  on t h i s  s l ide .  

They cover the  major a r ea s  of concern.  Established 

\ 
i n  1 9 6 1 ,  'he Working Groups represent MSFC and, i t s  contrac- 

to r s  i n  joint meetings.  This provides t he  be s t  approaches 

and solutions t o  t h e  entire launch vehicle and not just  t o  one 

s t age .  The Working Groups today a re  very effect ive  as manage- 

ment coordination groups.  Thru them deta i l  des ign  is carried 

out by t he  l ine  organizations.  

Slide 

27 .  WORKING GROUPS RESPONSIBILITIES 

(read from slide) 

" o  SUPERVISION OF DESIGN REVIEWS 

o FOLLOW-UP OF ACTION ITEMS TECHNICAL AND 

\ MANAGERIAL 

o CLEARING HOUSE FOR DESIGN ORGANIZATIONS IN 

DIRECTIONS TO STAGE CONTRACTORS 
1 

o CONTROL OVER INTERFACE DOCUMENTATION: , STAGE 

TO STAGE, STAGE TO GSE" 

Slide 
I 

28. SATURN V INTERFACE DOCUMENT 
I 

I 
I 
1 

I I 

Interface documents are  e s sen t i a l  a s  control documents 

binding t o  contractors and center after they a re  jointly I es tab-  
I 

l i shed .  Here is such a typical  document representing the  

I 



electrical  interface between the S-IC and S-I1 s tages .  

The document defines each connector of t 
\ 

and functional pin within each connector. 

I t  describes:  

Function of signal 

Where signal originates 

Where signal terminates 

If signal is switched 

Voltage level  of signal 

Load 

Description of its purpose. 

For example, Page 8 of th i s  document g ives  complete 
I 

I 
polarity information on engine deflection i n  regard t o  vehicle 

tilt and actuator movements. 

The interface document is i ssued ,  distributed and 

maintained by the Working Group after agreement is reached 
I 

among concerned agencies .  Any change after f irst  re lease  

can  only be  initiated thru the  Working Group with concurrence 

of concerned agencies .  

The document serves  a s  the  official nomencl$ture list. 

Slide 

29. INTER-CENTER PANEL 

On a similar bas i s  to solve inter-center problems 
I 
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concerning spacecraft, launch vehicle and launch s i te  

faci l i t ies ,  panels are functioning where the members repre- 

sent a s  v-ell a s  commit their respective center in, t eir area i, 
of concern. 

Again, interface documentation established by the 

panels serve the same needs t o  enforce and maintain proper 

systems approach and definition. This documentation includes 

launch vehicle t o  spacecraft and center t o  center GSE. 

All interface documents are kept in a central repository 

a t  MSFC and are  always up to  date for any wanted distribution. 

Slide 

30.  CONCLUSIONS 

(read from slide) 1 
"o  I HAVE DESCRIBED MSFC'S APPROACH TO THE TECHNICAL 

COMPATIBILJTY OF A SYSTEM AS BIG AS SATURN. 

o THERE IS NO DOUBT THAT ONE GROUP HAS T O  PERFORM 
I 

THE INTEGRATION TASK, CONSIDERING ALL ASPECTS, 

VEHICLE AS WELL AS m. 
o IT IS OBVIOUSLY NOT POSSIBLE TO DIVORCE THE LAUNCH 

SITE CHECKOUT DESIGN EFFORT FROM STAGE AND STAGE- 

CHECKOUT DESIGN. 

i 

I 
o NEITHER IS IT POSSIBLE TO INTRODUCE A NEW AGENCY 

WHICH MUST INTERFACE WITH ALL THE ALREADY EXISTING 
I 



concerning spacecraft, launch vehicle and launch si te  

facili t ies,  panels are functioning where the members repre- 

b sent a s  v-ell a s  commit their respective center in, t eir area 

of concern. 

Again, interface documentation established by the 

panels serve the same needs to  enforce and maintain proper 

systems approach and definition. This documentation includes 

launch vehicle to  spacecraft and center t o  center GSE. 

A l l  interface documents are kept in a central repository 

a t  MSFC and are always up to date for any wanted distribution. 

Slide 

30. CONCLUSIONS 

(read from slide) / 
I 
i 

"o I HAVE DESCRIBED MSFC'S APPROACH TO THE TECHNICAL 

COMPATIBILITY OF A SYSTEM AS BIG AS SATURN. 

o THERE IS NO DOUBT THAT ONE GROUP HAS TO PERFORM 
I 

THE INTEGRATION TASK, CONSIDERING ALL ASPECTS, 

VEHICLE AS WELL AS m. 
o IT IS OBVIOUSLY NOT POSSIBLE TO DIVORCE THE LAUNCH 

SITE CHECKOUT DESIGN EFFORT FROM STAGE AND STAGE- 

i 

CHECKOUT DESIGN. 

WHICH MUST INTERFACE WITH ALL THE ALREADY EXISTING 

1 
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DESIGN AND OPERA5'10NAL ELEMENTS O F  THE THREE 

NASA CENTERS. 
\ \ 

o M S F C ,  BY MISSION,  I S  RESPONSIBLE FOR THE LAUNCH 

VEHICLE SYSTEM (INCLUDING GSE) AND I S  CONTROLLING 

THE ENTIRE LAUNCH VEHICLE SYSTEM INTEGRATION. 

o ANY HELF FOR THIS TREMENDOUS TASK W I L L  BRING U S  

FASTER T O  OUR GOAL. BUT I T  MUST BE BY DIRECT 

SUPPORT T O  M S F C .  " 
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