
SAWTA MONICA, Catlif,, Sept, 25 -- The perfect  three-for-three 

flfght record of the  WA-Douglha S-l?J &age of the  Saturn, . 

rocket 18 t he  r e s u l t  of one of the  most intensive ground 

gualff icatfon t ea t ing  programs ever attempted. 

An all new upper stage rocket with rsjix engfnes aluatered 

' together  might be expected t o  show a'hlgh l eve l  of  fa i lure--  

especial ly  one t h a t  the use of hard-to-handle ~ ryogen ic  

(sllper cold)'  propellants--1fqufa hydrogen and l iquid  oxygen. 

But -the 8-IV developed-at the  Douglas Missile & Space 

Systems Division here, functioned perfect ly  i n  i t s  f i r s t  three 

l t l t  costs too muah these days t o  l e t  army mistakes get i n t o  

i. the  air before they show up,'' Douglas engineers say. 
t 

Their aasigmentfrmi  NASA's M~rrskiall Space Flight Center was - Z 
\ 
; 
i to show, Qn the &raund; that safe and rel3abla operation of 
t 
i 
:! a11 8-PV system aauld be expected w i t h  f u l l  confidence, 
i ! 
1 E v e q  awpmven component of the S-IV was Sbeted repeatedly. 
. .  

< .  "Breadboardw models of each design w e m  t r i ed  f l r a t .  Then each 
r l  '; 

.I 
I 

part was tafdted i n  i t s  f i n a l  design. The components were then 

2 1 t e s t e d  fwthar, i n  a subsystem, and again as part  of a complete . :-; . * a .  - .> 4- .ab$.: ; , ., . -" 

9 '  . 
, . ' ay~tern, t o  eliminate any winterface" problems. 



The S-IV o r i g i n a l  t e s t  plan,  w r i t t e n  by Douglas engineers  

before  development was f u l l y  u n d e r w a y , l i s t e d  270 components f o r  

such i n t e n s i v e  t e s t i n g .  The l i s t  grew a s  design progressed. 

For most p a r t s ,  t e s t s  had t o  be repeated i n  seve ra l  d i f f e r e n t  

11 environments" of h e a t ,  cold,  v i b r a t i o n ,  a c c e l e r a t i o n  o r  

e l e c t r i c a l  i n t e r f e r e n c e - - a l l  of which might be encountered 

i n  f l i g h t .  

On t h e  f i r s t  S-IV f l i g h t  veh ic le ,  f o r  ins t ance ,  more than  

150 subsystems were q u a l i f i e d .  More than 2200 t e s t s  were 

conducted f o r  t h e  s i n g l e  veh ic le .  

Even a f t e r  t h e  S-IVfs  success fu l  maiden f l i g h t  on 

January 29, 1964, more than 100 a d d i t i o n a l  malti-environment 

ground q u a l i f i c a t i o n  t e s t s  were made on t h e  second f l i g h t  

veh ic le ,  which went i n t o  o r b i t  on May 28. 

More than h a l f  t h e  S-IV t e s t  a c t i v i t y  concentrated on t h e  

new hydrogen-oxygen propulsion system. I n  a d d i t i o n ,  t h e r e  were 

54 t e s t  runs,  i n  l e s s  than two months, on a  unique helium 

h e a t e r  ( a c t u a l l y  a small  rocket  engine i n  i t s e l f )  used t o  provide 

p r e s s u r i z a t i o n  gas f o r  t h e  S-IV l i q u i d  oxygen tank. 

Another 23 per  cent of t h e  S-IV t e s t s  were devoted t o  t h e  

v e h i c l e  e l e c t r i c a l  system. A l l  c i r c u i t s  t h a t  genera te  o p e r a t i o n a l  

sequence s i g n a l s  f o r  t h e  var ious  systems had t o  be q u a l i f i e d  

on t h e  ground. 

Balance of t h e  S-IV ground t e s t  program involved s t r u c t u r a l  

and mechanical t e s t s  of t h e  veh ic le  i t s e l f ,  i t s  ins t rumenta t ion ,  

hydrau l i c  and range s a f e t y  systems and t h e  tanks  and i n s u l a t i o n  



f o r  t h e  c ryogenic  p r o p e l l a n t s .  T e s t s - t o - d e s t r u c t i o n  were 

conducted on a l l  major s t r u c t u r a l  components t o  de te rmine  

a c t u a l  u l t i m a t e  s t r e n g t h s .  

I n  a l l  t e s t s  t h e  emphasis was on t h e  e f f e c t s  of v i b r a t i o n  

and a c o u s t i c a l  environment because of t h e  extreme v i b r a t i o n  

and n o i s e  c r e a t e d  by S a t u r n ' s  e i g h t  powerful  f i r s t - s t a g e  engines .  

With t h e i r  t e s t  r e s u l t s  recorded on m i l e s  of e l e c t r o n i c  

graph paper  and i n  a fas t -growing  s t a c k  of r e p o r t s  t o  N A S A ,  

Douglas o f f i c i a l s  have d e l i v e r e d  each o p e r a t i o n a l  S-IV t o  t h e  
, 

launch pad a t  Cape Kennedy i n  f u l l  conf idence t h a t  i t  was 

as f a i l - s a f e  as eng inee r ing  s k i l l  and human c a r e  could make it. 

Events  i n  t h r e e  f l i g h t s  have shown t h a t  conf idence was j u s t i f i e d .  
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