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May 1, 1966 Through May 31, 1966 

SATURN I B  

I. S-IB S t a g e  

A.  205K Engine Q u a l i f i c a t i o n s  T e s t s  

C a l i b r a t i o n  t e s t s  t o  accumulate  t e s t  t ime on t h e  eng ine  a r e  
i n  p r o g r e s s .  A s a f e t y  l i m i t s  t e s t  s e r i e s  w i l l  fo l low.  Completion 
o f  t h e  t e s t  program i s  p lanned  f o r  June 15. 

B.  Red l ine  Value D i s c r e p a n c i e s  Resolved 

Redl ine  pa ramete r  d i f f e r e n c e s  between CCSD, Michoud, and MSFC 
were  r e s o l v e d  a s  f o l l o w s :  The o r o n i t e  262 t empera tu re  r e d l i n e  was 
d e l e t e d ;  t h e  LOX and  RP-1 u l l a g e  p r e s s u r e  r e d l i n e s  were added; a  
minimum v a l u e  of 710 p s i a  was added t o  t h e  C o n t r o l  P r e s s u r e  Regula to r  
R e d l i n e ;  and t h e  minimum v a l u e  of 60 p e r  c e n t  (pump o f f )  was d e l e t e d  
from t h e  Hydrau l ic  F l u i d  Level  Red l ine .  

11. S-IVB Stage  

A .  Engine Gimbal System Tes ted  

The system t e s t  i n s t a l l a t i o n  was completed excep t  f o r  two 
tempera tu re  t r a n s d u c e r s  which have no t  been r e c e i v e d  from DAC. The 
s e r v i c i n g  t e s t  and  proof  p r e s s u r e  t e s t s  were completed and t h e  sys tem 
i s  now be ing  modi f i ed  t o  beg in  t h e  f u n c t i o n a l  t e s t .  

B.  Engine Gimbal Components T e s t e d  

The main pump completed t h e  f i l t e r  p a t c h ,  c a l i b r a t i o n ,  t r a n s i e n t  
p r e s s u r e ,  dynamic response  and  p r e s s u r e  p u l s a t i o n  t e s t s  and i s  c u r r e n t l y  
i n  low tempera tu re  t e s t i n g .  The a u x i l i a r y  pump passed  t h e  random 
v i b r a t i o n ,  low tempera tu re  and h igh  t empera tu re  t e s t s  b e f o r e  l o s i n g  
t h e  g a s  s h a f t  s e a l .  P l a n s  a r e  being made t o  s h i p  t h i s  u n i t  t o  V i c k e r s ,  



Inc .  f o r  r e p a i r ;  i t  w i l l  then be placed back i n t o  t e s t i n g .  The 
accumulator r e s e r v o i r  su s t a ined  a  f a i l u r e  of a  dynamic O-ring on the  
r e s e r v o i r  p i s t o n  a f t e r  8200 of a  scheduled 9000 cyc l e s .  This  O-ring 
was rep laced  and t h e  cyc l e  t e s t  was completed s a t i s f a c t o r i l y .  

C .  Engine S t a r t  Temperature Limit Inves t i ga t ed  

Es t imates  of  5-2 engine b e l l  hea t ing  by the  72 l b  u l l a g e  motor 
were p re sen t ed  t o  t h e  engine con t r ac to r .  The c o n t r a c t o r  could make 
no s ta tement  regard ing  t h e  a b i l i t y  of t h e  5-2 engine t o  s t a r t  above 
80°F. Both c o n t r a c t o r  and MSFC da ta  i n d i c a t e  tube temperatures  

between 150 and 200°F. The engine con t r ac to r  was reques ted  t o  
conuuct t e s t s  t o  determine t h e  upper l i m i t  of t h e  5-2 engine s t a r t  
c a p a b i l i t y .  Pre l iminary  e s t ima te s  of band hea t ing  i n d i c a t e  1000°F 

, t empera tures ;  t h e r e f o r e ,  band i n s u l a t i o n  w i l l  be r equ i r ed .  

D .  S-IVB-203 LH3 P r e s s u r i z a t i o n  Decay Test  Program Completed 

The s e r i e s  of t e s t s  us ing  t h e  MSFC b a t t l e s h i p  v e h i c l e  t o  i n -  
v e s t i g a t e  t h e  p r e s s u r e  decay observed i n  t h e  LH2 u l l a g e  during S-IVR- 
203 acceptance  t e s t s  was completed on May 6.  The t e s t s  proved t h a t  
t h e  p r e s s u r a n t  flow r a t e  should be increased  t o  a s s u r e  minimum NPSH 
dur ing  f l i g h t  and t h a t  t h e  redesigned p re s su ran t  d i s t r i b u t o r  i s  more 
e f f e c t i v e  than  t h e  o r i g i n a l  d i s t r i b u t o r .  The new d i s t r i b u t o r  was i n -  
s t a l l e d  i n  S-IVB-203 f o r  f l i g h t ,  and p rov i s ions  were made t o  have t h e  
LH2 p r e s s u r i z a t i o n  module flown t o  t h e  c o n t r a c t o r  and r e o r i f i c e d  f o r  
h i g h e r  flow r a t e s  and flow c a l i b r a t e d .  The r e o r i f i c e d  module was 
scheduled t o  be r e i n s t a l l e d  on S-IVB-203 p r i o r  t o  t h e  p rope l l an t  
load ing  t e s t  scheduled f o r  May 20. 

E.  F i n a l  Opera t iona l  Sequence f o r  O r b i t a l  Liquid Hydrogen 
Experiment (AS-203) Completed 

The sequence was modif ied t o  provide c a p a b i l i t y  f o r  a  LOX 
r e c i r c u l a t i o n  t e s t .  The LOX r e c i r c u l a t i o n  t e s t  i s  a  secondary 
o b j e c t i v e  and w i l l  be implemented only  i f  s u f f i c i e n t  LOX i s  onboard. 
The d e c i s i o n  t o  bypass t h e  LOX r e c i r c u l a t i o n  t e s t  w i l l  be made on a  
r e a l  t ime b a s i s  during t h e  experiment.  

F. LH, R e c i r c u l a t i o n  System Test  Data Analyzed 
L 

Analys i s  oL S-IVB B a t t l e s h i p  LH2 r e c i r c u l a t i o n  system t e s t  da ta  
i n d i c a t e s  p o s s i b l e  g r a v i t y  i n f luence  on chilldown time requirements .  
The need and a v a i l a b i l i t y  of hardware f o r  performance of an i nve r t ed  
LH:, - r e c i r c u l a t i o n  flow system t e s t  i s  being invest i .gated.  

G .  Component Q u a l i f i c a t i o n s  Test  Program 

Q u a l i f i c a t i o n s  t e s t s  f o r  one hundred and t h i r t y - t h r e e  components 
a r e  complete i n  t h e  Design Evaluat ion Q u a l i f i c a t i o n  (DE/Q) p'rograrn. 
Tes t i ng  i s  53 pe r  cen t  complete. 



111. Instrument  Unit (I.u.) 

A.  I . U .  Component Q u a l i f i c a t i o n  Tes ts  

1. Regula tor ,  Gas Bearing Gas Supply System - Vibra t ion  
t e s t s  were completed. High and Low Temperature, a c c e l e r a t i o n ,  s e r v i c e  
l i f e ,  humidi ty ,  s a l t  spray,sand and dus t ,  and fungus t e s t s  should be 
completed by J u l y  1. 

2. Regulator ,  WaterIMethanol - Shock and v i b r a t i o n  t e s t s  
were completed. High and Low Temperatures, a c c e l e r a t i o n ,  s e r v i c e  
l i f e ,  humidity,  s a l t  spray ,  sand and dus t ,  and fungus t e s t s  should 
be completed by J u l y  1. 

B.  Environmental Cont ro l  System (ECS) Tes ts  

1. Quick Disconnect Coupling Pressure  Drop Test - Tes t s  were 
performed t o  determine t h e  p re s su re  drop of t h e  1- inch and S-inch 
quick disconnect  coupl ings used i n  t h e  I . U .  ECS. The da ta  w i l l  be 
used t o  p rope r ly  s i z e  t h e  I . U .  - 203 system o r i f i c e s .  

2. M/W Accumulator Regulator - Two M/W accumulator r e g u l a t o r s  
(SIN 014 and 015) s u c c e s s f u l l y  passed the  v i b r a t i o n  and shock 
q u a l i f i c a t i o n  t e s t s .  

3. Gas Bearing Regulator - A Gas Bearing Regulator f a i l e d  
t o  pass  t h e  q u a l i f i c a t i o n  t e s t  f o r  v i b r a t i o n .  Ca3ntamination was 
found on t h e  va lve  s e a t .  Another r e g u l a t o r  was furn ished  and t e s t i n g  
i s  now i n  progress .  Regulator  S/N 016 was i n s t a l l e d  on SA-203 and 
i s  func t ion ing  normally.  

4 .  Gas Bearing Shutoff Valve - A high r e j e c t i o n  r a t e  of t he se  
v a l v e s  during acceptance t e s t s  revea led  t h a t  t h e  va lve  poppet c lo s ing  
s p r i n g  was marginal .  Tes t s  t o  determine t h e  c o r r e c t  spr ing  and 
so l eno id  were i n i t i a t e d .  PFCT i s  scheduled t o  s t a r t  on t h e  modified 
des ign  by June 6. 

C .  SA-203 Flow Test  Conducted a t  KSC 

The t e s t  was conducted t o  v e r i f y  system i n t e g r i t y .  

D .  I . U .  Redl ine  Values Reviewed 

I U  Ambient temperature  (KC 36-601) was added a s  a  r e d l i n e  
va lue  on o p e r a t i o n a l  v e h i c l e s .  The ST-124M pla t form i n l e t  p r e s su re  
i s  not  r equ i r ed  a s  a  r e d l i n e  va lue .  



SATURN V 

I. S-IC Stage 

A. F-1 Engine 

I. R&D Engine Tes t s  a t  EFL 

Sixty-one t e s t s  were conducted, and a  t o t a l  dura t ion  of 4040.7 
sekonds was accumulated. Thi r teen  t e s t s  were f u l l - d u r a t i o n  runs 

(150 seconds o r  more); e i g h t  were ign i t i on -on ly  t e s t s ;  one was terminated 
prematurely due t o  a  f i r e  r e s u l t i n g  from a  314 inch crack i n  t h e  t u r b i n e  
manifold; and t h e  o t h e r  39 t e s t s  ran  f o r  t h e  programmed dura t ion .  

2 .  Product ion Engine Tes t s  a t  EFL 

Nine t e s t s  were conducted, and a  t o t a l  du ra t ion  of 659 
seconds was accumulated. Two t e s t s  were conducted f o r  f u l l  dura t ion  
(150 seconds o r  more). The t o t a l  number of product ion engine t e s t s  
conducted t o  da t e  i s  147, w i th  a  t o t a l  dura t ion  of 11,184 seconds 
accumulated. 

3 .  Engine Tes t s  a t  MSFC 

A t e s t  program was i n i t i a t e d  t o  i n v e s t i g a t e  engine per -  
formance a t  s imulated 'lend of f l i g h t "  condi t ions .  Two f u l l  dura t ion  
t e s t s  were conducted t h a t  s imulated t h e  LOX pump i n l e t  p ressure  opera t ion  
during f l i g h t .  No abnormal performance was noted during the  t e s t .  
Five a d d i t i o n a l  t e s t s  were conducted t o  determine a  base - l i ne  f o r  t h e  
h igh  LOX NPSH s t u d i e s  and t o  determine any performance dev ia t ion  due 
t o  s h o r t  turn-around t ime and hardware changes. 

4.  Engine Component Qua l i f i ca t ion  Tes ts  

Thi r ty-e ight  components have succes s fu l ly  completed 
q u a l i f i c a t i o n  t e s t i n g .  Tes t s  were completed on t h e  GG B a l l  Value. 
I n  view of t h e  s h a f t  s e a l  leakage which exceeded t h e  s p e c i f i c a t i o n  
l i m i t s ,  f u r t h e r  t e s t i n g  w i t h  a  new type s e a l  i s  being conaidered on 
t h e  GG B a l l  Valve. The e i g h t  remaining components a r e  p r e s e n t l y  i n  
v a r i o u s  s t a g e s  of q u a l i f i c a t i o n  t e s t i n g  and should be completed by 
t h e  end of June 1966. 

5 .  Engine .Modif i c a t  ion  .Reported 

The t h r u s t  chamber p r e f i l l  l e v e l  d e t e c t o r  and e l e c t r i c a l  
harness  w i l l  be d e l e t e d  e f f e c t i v e  w i t h  F-1 engine No. 2011 and sub- 
sequent .  The ground support equipment i s  being r ev i sed  t o  incorpora te  
t h i s  change. 



B. S-IC-F Propel lan t  Loading Tables Completed 

Two s e t s  of p rope l l an t  loading t a b l e s  were forwarded t o  Kennedy 
Space Center  (KSC). One t a b l e  can be used t o  s imulate  501 type loads, 
whi le  t h e  o t h e r  t a b l e  can be used t o  s imulate  504 type loads.  

C. Funct ional  Test  of S-IC Hydraulic System Return Line Sucessfu l  

Design of v i b r a t i o n  bracke ts  a r e  approximately 75% complete. 
S inusoida l  and random v i b r a t i o n  i n  t h r e e  p lanes  i s  planned. 

D .  S-IC F i l t e r  Elements Evaluated 

Pressure  drop and bubble poin t  t e s t s  were completed on the  nine 
elements .  Tes t ing  i s  cont inuing.  

11. S- I1  Stage 

A .  5-2 ENGINE 

1. R&D Engine Tes t s  a t  SSFL 

Eighty-one t e s t s  were conducted accumulating a  t o t a l  of 
6,972 seconds of f i r i n g  time. Five of these  t e s t s  were terminated 
prematurely.  

2. Engine De l ive r i e s  t o  S&ID 

Engines 5-2066 and 5-2068 were de l ivered;  t hese  engines a r e  
a l l o c a t e d  t o r  t h e  504 veh ic l e .  Engine 5-2067 i s  expected t o  be de- 
l i v e r e d  by the  end of t he  month. 

3 .  Engine Tes t s  a t  MSFC 

Rough combustion was noted on Engine 5-2048 during t e s t  
S-IVR-027 on May 18, s t  MSFC. The t e s t  was terminated by the  v i b r a t i o n  
s a f e t y  cu to f f  device a f t e r  approximately 11 seconds of mainstage 
ope ra t ion .  The cause o r  t r i g g e r i n g  source has not been i d e n t i f i e d .  
Pas t  experience i n d i c a t e s  t h a t  rough combustion can be caused by 
cracked o x i d i z e r  p o s t s ,  chamber tube s p l i t s ,  i c e  i n  t he  i n j e c t o r  
o r i f i c e s ,  and improper purge adjustment.  Inspec t ion  d id  not r evea l  
any damage o r  abnormal i t ies  i n  t h e  i n j e c t o r  o r  t h r u s t  chamber. The 
i n j e c t o r  w i l l  be r e tu rned  t o  t he  engine con t r ac to r  f o r  a  complete 
i n spec t ion  and r e c a l i b r a t i o n .  The i n j e c t o r  w i l l  be re turned  t o  MSFC 
f o r  r e t e s t i n g .  

4. Engine Gimbal System Tested 

The system t e s t s  were completed a s  def ined by the present  
t e s t  procedure wi th  no f u r t h e r  problem. Addi t iona l  t e s t s  t o  f u r t h e r  
i n v e s t i g a t e  o t h e r  poss ib l e  problems were e s t a b l i s h e d  and a r e  being 
conducted. 



5. Engine Gimbal System Main Pump F a i l u r e s  

A main pump f a i l e d  d u r i n g  s t a t i c  f i r i n g  a t  MTF. The f a i l u r e  
was due t o  e x c e s s i v e  l eakage  p a s t  t h e  o i l  s h a f t  s e a l .  A f a i l u r e  a n a l y s i s  
showed t h a t  t h e  s e a l  had been i n a d v e r t e n t l y  o v e r - p r e s s u r i z e d .  The pump 
shoe d e s i g n ,  which h a s  caused  f i v e  pump f a i l u r e s ,  was i n v e s t i g a t e d  
i u r t h e r ,  and a s  a  r e s u l t ,  a  recommendation was s t r o n g l y  made t o  r e t r o f i t  
a l l  pumps w i t h  a  new and improved shoe.  

B. P r o p e l l a n t  U t i l i z a t i o n  System Analyzed 

P r e l i m i n a r y  d a t a  a n a l y s i s  i n d i c a t e d  t h a t  t h e  P r o p e l l a n t  
U t i l i z a t i o n  System o p e r a t e d  w i t h i n  s p e c i L i c a t i o n  throughout  l o a d i n g  and 
f u l l  d u r a t i o n  (354.5 second) t e s t  f i r i n g  a t  t h e  M i s s i s s s i p p i  T e s t  
F a c i l i t y  on May 20. 

C .  S-11-T T e s t s  a t  MTF 

On May 10-11,  two u n s u c c e s s f u l  a t t e m p t s  were made t o  a c h i e v e  
150-second t e s t  d u r a t i o n .  F i r s t  a t t e m p t  was t e r m i n a t e d  a f t e r  7seconds 
by p r e s s u r e  i n  5-2 he l ium c o n t r o l  sphere  exceeding r e d l i n e .  Cause o i  
t h e  p r e s s u r e  i n c r e a s e  was determined t o  be i n s t r u m e n t a t i o n .  A second 
a t t e m p t  was t e r m i n a t e d  a f t e r  45 seconds GG overtemp, a l s o  an  i n -  
s t r u m e n t a t i o n  problem. Approximately 18 seconds o f  g imbal ing was 
a c h i e v e d  on t h r e e  eng ines .  

The S-11-T Al l -Systems s t a g e  was s u c c e s s f u l l y  t e s t  f i r e d  f o r  150 
seconds  on May 17. A l l  major  t e s t  o b j e c t i v e s  were accomplished.  The 
f i r i n g  was p r e v i o u s l y  a t t e m p t e d  on May 16 and was t e r m i n a t e d  a f t e r  9  
seconds  o f  ma ins tage .  Cu tor f  was g iven  a u t o m a t i c a l l y  by t h e  v i b r a t i o n  
s a f e t y  c u t o f f  on eng ine  3 .  The c u t o f f  was a t t r i b u t e d  t o  f a u l t y  i n -  
s t r u m e n t a t i o n .  

The S-11-T was s u c c e s s f u l l y  t e s t  f i r e d  f o r  354.5  seconds  on May 
20.  T h i s  was t h e  f i r s t  f u l l  d u r a t i o n  f i r i n g  of  a  S - I 1  f l i g h t - t y p e  s t a g e .  
C u t o f f  was i n i t i a t e d  a u t o m a t i c a l l y  by t h e  LOX low l e v e l  c u t o f f  s e n s o r s .  
A l l  major  t e s t  o b j e c t i v e s  were accomplished w i t h  t h e  e x c e p t i o n  of  t h e  
PU system.  The PMR s t e p  t ime  d i d  n o t  occur  u n t i l  303 seconds  ( p r e d i c t e d  
250 seconds)  and t h e  PU v a l v e  was s t i l l  i n  t r a n s i t  a t  c u t o f f .  PU dynamic 
c h a r a c t e r i s t i c s  a f t e r  t h e  s t e p  was n o t  o b t a i n e d .  The LH2 p r e s s u r i z a t i o n  
r e g u l a t o r  m a l f u n c t i o n e d ,  r e s u l t i n g  i n  manual c o n t r o l  of  t h e  p r e s s u r i z a t i o n  
sys tem.  T h i s  r e g u l a t o r  was r e p l a c e d  b e f o r e  t h e  second f u l l  d u r a t i o n  t e s t .  

The second f u l l  d u r a t i o n  f i r i n g  on S-11-T was a t t e m p t e d  May 25 
and was t e r m i n a t e d  a f t e r  198 seconds a s  a  r e s u l t  of a  f i r e  on eng ine  
No.5. The f i r e  burned a  t h r u s t  OK p r e s s u r e  s w i t c h  e l e c t r i c a l  c a b l e  and 
caused  c u t o f f .  A f t e r  c u t o f f  t h e r e  was a  f i r e  i n  t h e  a r e a  of  LH2 D r e -  

v a l v e  p o s i t i o n  No.4. The f i r e  was n o t  a b l e  t o  be . e x t i n g i s h e d  and a n  
emergency p r o p e l l a n L  dump o p e r a t i o n  was perrormed. The e x t e n t  o f  t h e  
damage i s  n o t  known. 



D.  S-11-T T e s t  Data Analyzed 

Review of  motion p i c t u r e  coverage and component t empera tu res  
on s h o r t  d u r a t i o n  t e s t s  i n d i c a t e d  30 prnblems would be encoun te red  f o r  
f u l l  d u r a t i o n  [ i r i n g  o f  t h e  S-II'T from a  base  h e a t i n g  s t a n d p o i n t .  The 
i n d i v i d u a l  e n g i n e  performance on t l r s t  t e s t  f i r i n g  a n d  t h e  t r a n s i e n t  
chamber performance were  completed.  The second h o t  f i r i n g  was t e r m i n a t e d  
by a n  o b s e r v e r  c u t o f f  and was e v a l u a t e d  f o r  t r a n s i e n t  on ly .  Loading 
t e s t s  and f i r i n g s  of S-11-T r e v e a l  t h a t  a  s e r i o u s  p r e s s u r e  decay can  
o c c u r  i n  t h e  S - I 1  LOX t a n k  d u r i n g  S-IC b o o s t .  Ul lage  p r e s s u r e  can  drop 
below s t a r t  l i m i t s .  T h i s  decay can be minimized by p r e c h i l l i n g  t h e  
p r e p r e s s u r i z a t i o n  l i n e  by p a s s i n g  c o l d  he l ium th rough  t h e  l i n e  p r i o r  t o  
p r e p r e s s u r i z a t i o n .  KSC was r e q u e s t e d  t o  s t u d y  t h e  impact o f  p r e c h i l l i n g  
t h e  he l ium l i n e  from a  c a p a c i t y  s t a n d p o i n t  and w i t h  r e g a r d  t o  i n c l u d i n g  
t h e  p r e c h i l l  i n  t h e  a u t o m a t i c  sequence.  A s  a  f u r t h e r  p r e c a u t i o n ,  t h e  
e n g i n e  c o n t r a c t o r  i s  be ing  asked  t o  reduce LOX s t a r t  p r e s s u r e  from 
35 t o  33 p s i a .  

E. Forward Compartment ECS Temperature L i m i t s  Changed 

The need t o  change t h e  a l l o w a b l e  ambient t empera tu re  l i m i t s  of  
t h e  e l e c t r i c a l  equipment w i t h i n  t h e  equipment c a n n i s t e r s  was e s t a b l i s h e d .  
T a r g e t  a l l o w a b l e  t e m p e r a t u r e s  f o r  a l l  components ( e x c l u s i v e  of  b a t t e r i e s )  
o f  75 - + 15°F have been e ~ t a b l i s h e d ~ w h e r e a s  p r e v i o u s  minimums and 
maximums were -4OF t o  +156OF. T h i s  change w i l l  s e v e r e l y  impact t h e  
a l r e a d y  i n a d e q u a t e  sys tem f o r  v e h i c l e s  SA-501 and subsequen t .  An 
i n v e s t i g a t i o n  i s  be ing  conducted t o  seek a  s o l u t i o n  t o  t h i s  problem. 

F. P r e l i m i n a r y  S-11-501 S tage  P r e d i c t i o n  Completed 

R e s u l t s  o f  t h e  p r e d i c t i o n  were t r a n s m i t t e d  t o  a p p r o p r i a t e  
o r g a n i z a t i o n s .  

G .  S - I 1  U l l a g e  Motor F a i l u r e  Reviewed 

The c o n t r a c t o r  (Rocketdyne) concluded t h a t  t h e  A p r i l  20 th  u l l a g e  
motor  f a i l u r e  was a t t r i b u t e d  t o  p r o p e l l a n t  con tamina t ion  l i m i t e d  t o  
t h e  f i r s t  l o t  o f  motors  c a s t  (4 m o t o r s ) .  They a l s o  concluded t h a t  
m o i s t u r e  and o t h e r  con taminan t s  degraded t h e  p r o p e l l a n t  c a u s i n g  v o i d s ,  
s o f t n e s s ,  and subsequent  c r a c k i n g  a l t e r  env i ronmenta l  t e s t i n g .  The 
a n a l y s i s  p r e s e n t e d  d i d  n o t  a t t a c k  t h e  b a s i c  weaknesses i n  t h e  motor 
d e s i g n  and p r o p e l l a n t  s e l e c t i o n  - t h e  s u s c e p t i b i l i t y  of  t h e  p r o p e l l a n t  
t o  m o i s t u r e  and t h e  problems a s s o c i a t e d  w i t h  t h e  s e l e c t e d  g r a i n  d e s i g n .  
A review o f  t h i s  motor f a i l u r e  and o t h e r  g r a i n  c r a c k i n g  problems r e -  
s u l t e d  i n  t h e  ro l lowing  recommendations t o  t h e  S - I 1  s t a g e  program 
manager : 

1. GFE a n  o f f - t h e - s h e l f  motor such a s  t h e  "Improved Genie ."  
2 .  GFE e x i s t i n g  S - I 1  hardware t o  a  d i f f e r e n t  c o n t r a c t o r  and 

l o a d  w i t h  a  d i l f e r e n t  p r o p e l l a n t  and g r a i n  des ign .  

These a l t e r n a t i v e s  a r e  p r e s e n t l y  b e i n g  c o n s i d e r e d  by t h e  S - I 1  Program 
O f f i c e .  A Long d e l a y  c o u l d  s e r i o u s l y  a f f e c t  t h e  S a t u r n  V 501 s c h e d u l e .  



H. Component Q u a l i f i c a t i o n  Test Program 

1. F i l l  Valves - Mechanical shock t e s t s  were completed on 
Un i t s  !/I and $/3. Unit $/2 f a i l e d  i n  thermal cyc le  test  and was r e -  
t u r n e d  t o  S&ID f o r  a n a l y s i s .  Vibra t ion  t e s t  of Unit !I4 w i l l  s t a r t  
on June 1. 

2.  Valve, B u t t e r f l y ,  Pressure  Actuated - The redesigned va lve  
housings a r e  being machined. Q u a l i f i c a t i o n s  t e s t i n g  i s  scheduled t o  
s t a r t  on June 24. 

3.  Vent Valves,  - Seven c a s t i n g s  were procured.  Development 
schedule  of t h e  va lve  has  s l i pped  four  weeks. Q u a l i f i c a t i o n  t e s t i n g  
w i l l  s t a r t  on August 1. 

4 .  Pre-valves  - Valves a r e  being t e s t e d  a t  Atomics ~ n t e r n a t i o n a l  
Laboratory and t h e s e  t e s t s  should be completed by August 1. 

5 .  Q u a l i f i c a t i o n  Tes t s  were succes s fu l ly  completed f o r  t h e  
fol lowing components: 

a .  LH2 Inboard Suct ion Line 

b.  Engine I s o l a t i o n  Check Valve 

c .  Rec i r cu l a t i on  Line Regulator  Valve 

d .  Helium P r e s s u r i z a t i o n  Solenoid Valve 

1II.S-IVB Stage 

A .  S-IVB-501 Acceptance Tes t  Reported 

The f i r s t  a t tempt  was made on May 20th.  The computer-control led 
countdown proceeded smoothly i n t o  a  mainstage burn. Cutoff was given 
a t  approximately 60-seconds mainstage when t h e  LOX tank p re s su ran t  
gas  i n l e t  temperature  exceeded i t s  s e d l i n e  value of 560°R. This  
r e d l i n e  was r equ i r ed  by t h e  s t age  con t r ac to r  because of temperature  
1 i m i t a t i o n s  a c r o s s  t h e  common bulkhead. The r e d l i n e  da ta  were 
eva lua t ed .  The r e d l i n e  was moved t o  600°R f o r  t h e  LOX tank 
p re s su ran t  gas  l n l e t  temperature ,and t h e  countdown was resumed. The 
count was i n t e r r u p t e d  when s e v e r a l  f a c i l i t y  va lves  i n  one of t h e  
consoles  became t o o  co ld  and would not  respond t o  commands. The next 
a t tempt  i s  scheduled f o r  May 26th. 

B .  MSFC S-IVB B a t t l e s h i p  Tes t inp  Reported 

Seve ra l  succes s fu l  t e s t s  were completed. The main o b j e c t i v e s  
of  t h e s e  v a r i o u s  t e s t s  were t o :  



1. Simulate t h e  S-IVB-203 s t age  acceptance f i r i n g  LH2 
p re s su re  decay problem. 

2. Determine i f  t h e  newly i n s t a l l e d  LH2 tank p re s su ran t  gas 
d i s t r i b u t o r  would so lve  t h e  u l l a g e  p re s su re  co l l apse  experienced i n  
S-IVB-203 acceptance t e s t .  

3 .  Ver i fy  ope ra t i on  of t h e  LH2 tank p r e s s u r i z a t i o n  c o n t r o l  
module. 

4 .  Perform a t u r b i n e  blowdown t e s t  us ing  a  315-second dry  
s u c t i o n  l i n e  r e c i r c u l a t i o n  t e s t  s imula t ing  S-IVB-501 r e s t a r t  cond i t i ons .  

On May 18th ,  two a t t empt s  were made t o  conduct a  s t a r t - s t o p -  
r e s t a r t  t e s t  on t h e  S-IVB b a t t l e s h i p  using t h e  S-IVB-501 s t a g e  acceptance 
f i r i n g  sequence. The f i r s t  run was terminated due t o  human e r r o r .  
The second run was te rmina ted  a t  T+10.1 seconds by t h e  engine automatic  
rough combustion c u t o f f  system. The rough combustion cu to f f  problem 
i s  being inves t i ga t ed , and  an engine i n spec t ion  i s  being conducted 
t o  dekermine i f  t h e  engine was damaged. A s t a r t - s t o p - r e s t a r t  t e s t  on 
t h e  S-IVB b a t t l e s h i p  w i l l  not  be conducted before  t h e  S-IVB-501 s t a g e  
acceptance  f i r i n g  scheduled f o r  May 26th. 

C .  Aux i l i a ry  Propuls ion System (APS) 

1. Tes t s  a t  SACTO 

The two APS modules t o  be used on SA-501 were confidence 
f i r e d .  One engine e x h i b i t e d  a  low chamber p re s su re  and was rep laced .  
The cause of t h e  malfunct ion has  not  been determined. Both engine 
modules a r e  being disassembled, c leaned ,  reassembled, and checked 
i n  p r e p a r a t i o n  f o r  shipment t o  KSC. 

2. C-1 Engine (APS) Tes t s  

To d a t e ,  a  t o t a l  of 917 t e s t s  has  been conducted and a  t o t a l  
ho t  f i r i n g  t ime of 16,041 seconds has  been accumulated. Of t he se  
t e s t s ,  295 were s h o r t  pu l se  i g n i t i o n  runs f o r  s h c r t  t r a n s i e n t  and 
i g n i t i o n  p re s su re  sp ike  i n v e s t i g a t i o n .  

D.  S-IVB Accumulator Reservoi r  Assembly Test  

Proof p re s su re ,  r e l i e f  va lve ,  f unc t iona l ,  low temperature ,  h igh  
temperature  and l i f e  cyc l e  t e s t s  were completed. The r e s e r v o i r  
p i s t o n  O-ring f a i l e d  a f t e r  8200 l i f e  cyc l e s .  The O-ring was rep laced ,  
and t h e  remaining 800 l i f e  cyc l e s  were completed s a t i s f a c t o r i l y .  The 
set-up f o r  t h e  v i b r a t i o n  t e s t  i s  now being f a b r i c a t e d .  



E. S-IVB/V LH, Surface Conditions Inves t iga t ed  By Use of Drop 
Tower ~ a t a f  

The non-drainage, su r f ace  spr ing  back t e s t s  produced da ta  t h a t  
agreed  w i t h  a supe rpos i t i on  of t h ree  l i n e a r i z e d  s o l u t i o n s  of su r f ace  
equat ions .  The su r f ace  equat ions  were l i n e a r i z e d  f o r  t h r e e  independent 
responses,  (a) low-g su r f ace  d e f l e c t i o n ,  (b) symmetic su r f ace  wave 
formation and (c) low-g antisymmetic s losh.  The frequencies  producea 
by (b) and (c) agreed w i t h  t h e  mathematical model w i t h i n  t h e  e r r o r s  of 
t h e  measurements. Superposi t ion of independent responses r e s u l t i n g  
from l i n e a r i z e d  su r f ace  equat ions  a l s o  agreed wi th  drainage t e s t s  w i t h i n  
experimental  e r r o r .  

It i s  s i g n i f i c a n t  t h a t  t h e  p r i n c i p l e  of superpos i t ion  of s e l e c t e d  
independent su r f ace  condi t ions  produce r e s u l t s  w i t h i n  engineering 
accuracy.  This  technique provides an easy method of solving low-g su r f ace  
response equat ions  i n  c y l i n d r i c a l  t anks . .  The technique i s  j u s t i f i e d  
on t h e  b a s i s  of experimental  r e s u l t s  (drop-tower d a t a ) .  The degree 
of accuracy t h a t  t h e  technique produces cannot be j u s t i f i e d  on t h e  
b a s i s  of a p r i o r  l o g i c .  

SPECIAL STUDIES 

I. Supe r insu la t ion  

A 105-inch diameter tank was t e s t e d  wi th  NRC i n s u l a t i o n .  The 
i n s u l a t i o n  system was removed and bi-metal  j o i n t s  were welded t o  t h e  
tank  w a l l  f o r  plumbing connect ions.  Thermal conduct iv i ty  t e s t s  
were completed f o r  s e v e r a l  d i f f e r e n t  m a t e r i a l s .  F ina l  eva lua t ion  of 
t h e  da t a  w i l l  determine t h e  type of i n s u l a t i o n  m a t e r i a l  t o  be app l i ed  
t o  t h e  tank.  

A 24-inch diameter  tank ,  w i t h  Mylar honeycomb app l i ed ,  succes s fu l ly  
passed  s i x  thermal t e s t s .  NRC i n s u l a t i o n  was app l i ed .  Prepara t ion  f o r  
a ground t e s t  of t h e  composite i s  i n  progress .  I f  succes s fu l ,  a h igh  
vacuum t e s t  w i l l  be performed. 

A 105-inch diameter tank was wrapped wi th  Linde i n s u l a t i o n .  Evacuation 
of t he  i n s u l a t i o n  i s  i n  progress .  A i r  leakage through the  bas i c  
pumping hardware has r e t a r d e d  evacuat ion of t he  i n s u l a t i o n .  Some 
laminate  s epa ra t ion  has occurred n t  h t n h  s t r e s s  a reas  stich a s  s t r u t s  
and p lumbing connect i ons .  

11. Spent Stage Experiment 

The enviromental c o n t r o l  system design i s  proceeding and w i l l  
be completed by J u l y  1, 1966. This  design i s  s t i l l  opera t ing  on the  
ground r u l e  of us ing  a l l  a v a i l a b l e  components. The 4340 s t e e l  20 cubic 



f o o t  s p h e r e s  a r e  no longer  a v a i l a b l e  a s  was o r i g i n a l l y  p lanned .  
N e g o t i a t i o n s  a r e  be ing  p lanned  f o r  t h e  procurement and q u a l i f i c a t i o n  
o f  a n  I n c o n e l  19.6 c u b i c  i o o t  b o t t l e .  I n c o n e l  does  n o t  r e q u i r e  a  
c o a t i n g  f o r  GOX c o m p a t i b i l i t y  a s  does $349 s t e e l .  The t h i r t y  day 
sys tems  a d d i t i o n s  a r e  be ing  e v a l u a t e d .  

ADVANCED PROPULSION AND TECHNOLOGY 

I. Systems and Dynamics I n v e s t i g a t i o n ,  "Aerospike" 

The System and Dynamics I n v e s t i g a t i o n  (SDI) of  t h e  a e r o s p i k e  eng ine  
concep t  i s  d i r e c t e d  towards  t h e  d e t e r m i n a t i o n  of  dynamic f low c h a r a c -  
t e r i s t i c s  i n  b o t h  t h e  f u e l  and o x i d i z e r  c i r c u i t s  of  an  a e r o s p i k e  t h r u s t  
chamber. Designs  and f a b r i c a t i o n  o f  a  f u l l  s i z e  LOX t o r o i d a l  man i fo ld  
a r e  schedu led  f o r  J u l y .  I n  suppor t  of  t h e  f u l l  s i z e  m a n i i o l d  t e s t s  
s e v e r a l  114 s c a l e  p l a s t i c  mani fo lds  w i l l  be s u b j e c t e d  t o  f low t e s t  n e x t  
month t o  e v a l u a t e  t h e  e f f e c t s  o f  v a r i a t i o n s  i n  t h e  f e e d  duc t  and t o r o i d a l  
m a n i f o l d  geometry.  Design of  t h e  f u l l  s i z e  t h r u s t  chamber i s  c o n t i n u i n g  
w i t h  d e s i g n  i r e e z e  schedu led  f o r  n e x t  month. 

11. Composite P r o p u l s i o n  Systems Study 

A f i n a l  review o f  t h e  program was h e l d  on May 3-4 a t  OART, and 
f u r t h e r  e f f o r t  i n  t h i s  a r e a  w i l l  be d i v i d e d  i n t o  two main p o r t i o n s .  
The f i r s t  i s  a n  i n c r e a s e  of  e f f o r t  i n  subsystem matching,  s t r u c t u r a l  
c o o l i n g ,  n o z z l e s ,  and sys tem performance.  The second p o r t i o n  w i l l  
c o v e r  t e c h n o l o g i c a l  i n v e s t i g a t i o n s  (bo th  a n a l y t i c a l  and exper imenta l )  
i n  c r i t i c a l  a r e a s ,  such a s  h e a t  exchangers ,  p r o p e l l a n t  mixing,  and 
b l u f f  body c o l d  i low t e s t i n g .  

111. POGO 

The F - 1  p u l s e  t e s t  program was completed.  A n a l y s i s  of  t h e  d a t a  
from t h e  b a s i c  program i s  c o n t i n u i n g .  Anqlys i s  o f  t h e  d a t a  from t h e  
g a s  i n j e c t i o n  p u l s e  t e s t s  w i l l  be s t a r t e d  soon.  

I V .  R e t r o  Improvement Program (RIP) 

The demons t ra t ion  motor t o  be u t i l i z e d  i n  Phase 111 of  t h e  R e t r o  
Improvement Program was c a s t  w i t h  t h e  h i g h  burn ing  r a t e  TP-H-3136 
p r o p e l l a n t  May 26 ,  1966. The motor  i s  p r e s e n t l y  be ing  c u r e d  and i s  
schedu led  f o r  f i r i n g  June 9 ,  1966. F i r i n g  01 t h i s  motor w i l l  complete  
t h e  t e c h n i c a l  p o r t i o n  of  t h i s  program. The f i n a l  r e p o r t  i s  schedu led  
f o r  comple t ion  June  30,  1966. 



V.  S o l i d  P rope l l an t  Motor Malfunction Detect ion and Combustion 
Termination Program 

The f i r s t  10KS-2500 quench v e r i f i c a t o n  motor was f i r e d  during t h i s  
r e p o r t  per iod .  The motor i g n i t e d ,  t h e  explos ive  va lves  f i r e d  au to -  
m a t i c a l l y ,  but t h e  motor cont inued t o  burn b a l l i s t i c a l l y  t o  completion. 
No quench da t a  were ob ta ined  due t o  f a i l u r e  of t he  bladder  type ex- 
pu l s ion  tank t o  d e l i v e r  water .  The accumulator bladder  appa ren t ly  
s e a t e d  on t h e  o u t l e t  p o r t  immediately upon va lve  a c t u a t i o n  and prevented 
any water  flow. 

f l  r$? 
H .  G. Paul 
Chief ,  Propuls ion Div is ion  


