
SANTA MONICA, Calif . ,  Sept.  25 -- The p e r f e c t  th ree - fo r - th ree  

f l i g h t  record of t h e  NASA-Douglas S-IV s t age  of t h e  Sa tu rn ,  

rocket  i s  t h e  r e s u l t  of one of t h e  most i n t e n s i v e  ground 

q u a l i f i c a t i o n  t e s t i n g  programs ever  attempted. 

An a l l  new upper s t a g e  rocket  with s i x  engines c l u s t e r e d  

toge the r  might be expected t o  show a  high l e v e l  of f a i l u r e - -  

e s p e c i a l l y  one t h a t  pioneers  t h e  use of hard-to-handle cryogenic 

(super c o 1 d ) p r o p e l l a n t s - - l i q u i d  hydrogen and l i q u i d  oxygen. 

But -the S - I V  developed a t  t h e  Douglas Miss i le  & Space 

Systems Divis ion here ,  funct ioned p e r f e c t l y  i n  i t s  f i r s t  t h r e e  

f l i g h t s .  

"1t c o s t s  too much t h e s e  days t o  l e t  any mistakes g e t  i n t o  

t h e  a i r  before  they show up," Douglas engineers  say.  

Thei r  assignmentf'rom NASA's Marshall Space F l i g h t  Center wes 

t o  show, on t h e  ground, t h a t  s a f e  and r e l i a b l e  opera t ion  of 

a l l  S-IV systems could be expected with f u l l  confidence. 

Every unproven component of t h e  S-IV was t e s t e d  repeatedly .  

" ~ r e a d b o a r d "  models of each design were t r i e d  f i r s t .  Then each 

p a r t  was t e s t e d  i n  i t s  f i n a l  design.  The components were then  

t e s t e d  f u r t h e r ,  i n  a subsystem, and again  a s  p a r t  of a  complete 

s y s t e m , , t o  e l imina te  any " i n t e r f a c e "  problems. 



The S-IV original test plan, written by Douglas engineers 

before development was fully under way, listed 270 coinponents for 

such intensive testing. The list grew as design progressed. 

For most parts, tests had to be repeated in several different 

11 environments" of heat, cold, vibration, acceleration or 

electrical interference--all of which might be encountered 

in flight. 

On the first S-IV flight vehicle, for instance, more than 

150 subsystems were qualified. More than 2200 tests were 

conducted for the single vehicle. 

Even after the S-IVfs successful maiden flight on 

January 29, 1964, more than 100 additional n&lti-environment 

ground qualification tests were made on the second flight 

vehicle, which went into orbit on May 28. 

More than half the S-IV test activity concentrated on the 

new hydrogen-oxygen propulsion system. In addition, there were 

54 test runs, in less than two months, on a unique helium 

heater (actually a small rocket engine in itself) used to provide 

pressurization gas for the S-IV liquid oxygen tank. 

Another 23 per cent of the S-IV tests were devoted to the 

vehicle electrical system. All circuits that generate operational 

sequence signals for the various systems had to be qualified 

on the ground. 

Balance of the S-IV ground test program involved structural 

and mechanical tests of the vehicle itself, its instrumentation, 

hydraulic and range safety systems and the tanks and insulation 



f o r  t h e  cryogenic p rope l l an t s .  Tes ts - to-des t ruc t ion  were 

conducted on a l l  major s t r u c t u r a l  components t o  determine 

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 no i se  c rea ted  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 mi les  of e l e c t r o n i c  

graph paper and i n  a fast-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 de l ivered  each opera t iona l  S - I V  t o  t h e  

launch pad a t  Cape Kennedy i n  f u l l  confidence t h a t  i t 'was  

as f a i l - s a f e  as engineering s k i l l  and human c a r e  could make i t .  

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