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I SATURN I / I B  PROGRAM 

A .  S-18-6 

S-IB-6 was i n s t a l l e d  i n  t h e  s t a t i c  t e s t  tower eas t  on Tuesday, May 31 ,  

1966. Rocketdyne personnel  rep laced t h e  l o x  pump s h a f t  sea ls  on a l l  e i g h t  engines 

w i t h  m o d i f i e d  sea l s  w i t h  vented housings. The t h r u s t  O.K. p ressure  swi tches were 

X-rayed and s i x  swi tches were rep laced due t o  con tamina t ion  w i t h  s o l d e r i n g  b a l l s .  

Func t i ona l  checks and sequence t e s t  were performed. Leak t e s t s  a r e  i n  p rogress .  

No major  d i sc repanc ies  were found t o  da te .  The p r o p e l l a n t  l oad ing  t e s t  i s  

scheduled f o r  June 16, 1966, and t h e  s h o r t  d u r a t i o n  s t a t i c  f i r i n g  f o r  June 22,1966. 

B. Power P l a n t  Tes t  Stand 

Two H-1  eng ine f i r i n g s  were conducted i n  con junc t i on  w i t h  t h e  H-1 engine 

spec ia l  hydrau l  i c  system t e s t .  

One 40 second d u r a t i o n  t e s t  was planned t o  check o u t  t h e  gimbal system 

and s tudy  system con tamina t ion .  However, t e s t  Pl -475 conducted May 26, 1966, 

was e r roneous l y  c u t  o f f  a t  2.81 seconds by a r e d l i n e  observer .  A second t e s t ,  

Pi-476 conducted t h e  same day, was te rmina ted  a t  20.71 seconds when t h e  engine 

went hard-over  d u r i n g  g imba l ing .  Post-test i n v e s t i g a t i o n  revealed t h e  main 

h y d r a u l i c  pump q u i l l  sha f t  had been i n a d v e r t e n t l y  om i t t ed  d u r i n g  assembly o f  

t h e  system. 

Several  h o t  f i r i n g s  a r e  planned f o r  t he  nex t  r e p o r t  p e r i o d  as w e l l  as 

t h e  c o n t i n u a t i o n  o f  t he  env i ronmenta l  phase of  t h e  spec ia l  h y d r a u l i c  system t e s t .  

C .  200K H-1  Turbopump T e s t i n g  

T h i s  program suppor ts  PGVE i n  t he  Saturn I 0  Veh i c l e  "Pogo" Study. The 

program i s  necessary t o  e s t a b l i s h  a r e l a t i o n s h i p  between s u c t i o n  l i n e  resonant 

f requency and pump s u c t i o n  p ressure  f o r  t h e  S - ( 0  o x i d i z e r  and f u e l  d e l i v e r y  systems. 

Four H-1 "Pogo" t e s t s  were s u c c e s s f u i l y  conducted, comp le t ing  t h e  Upstream 

P u l s i n g  Tes t  Program. The f u e l  s u c t i o n  system was pu lsed a t  f requenc ies  o f  6 t o  
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18 c .p . s .  w i t h  pump i n l e t  pressures o f  30 and 40 p . s . i . a .  The da ta  i s  be ing  p re -  

pared f o r  t r a n s m i t t a l  t o  PGVE Labora to ry  f o r  S - I B  "Pogo" a n a l y s i s .  

I n s t a l l a t i o n  o f  t h e  downstream p u l s i n g  systems cont inued and i s  app rox i -  

mate ly  80% complete.  A  s e r i e s  o f  downstream p u l s i n g  t e s t s  i s  planned t o  beg in  

t he  l a s t  o f  June. The da ta  ob ta ined  i n  these t e s t s  w i l l  be compared w i t h  t h a t  

o f  t h e  upstream p u l s i n g  t e s t s .  

D .  Ground Support Equipment 

1 .  Saturn I B  A p o l l o  Access A r m  

The A p o l l o  Command Module access arm suppor ts  an env i r onmen ta l l y  

cond i t i oned  cab th rough  which as t r onau t s  and s e r v i c e  personnel  e n t e r  t h e  A p o l l o  

spacec ra f t .  The arm a l s o  p rov i des  a  suppor t  s t r u c t u r e  f o r  a i r  c o n d i t i o n i n g  and 

space s u i t  checkout l i n e s .  

Du r i ng  t h e  r e p o r t  p e r i o d  a l l  subsystems o p e r a t i o n  t e s t s  were com- 

p l e t e d  w i t h  t h e  excep t i on  o f  t h e  environmental  chamber p ressure  r e g u l a t i n g  system 

t e s t .  Hardware d e l i v e r i e s  delayed t h i s  t e s t ,  b u t  t h e  r equ i r ed  environmental  duc t  

was rece i ved  and t h e  t e s t  i s  now i n  progress.  

Complete system t e s t i n g  o f  t he  access arm i s  now i n  progress w i t h  

comp le t ion  scheduled f o r  approx imate ly  June 17, 1966. 

The t e s t  program i s  approx imate ly  80% complete.  

2 .  Sa tu rn  I 6  Lunar Excurs ion Module (LEM) Swing Arm-Launch Complex 378 

The swing arm w i l l  be used on t h e  LC-37 u m b i l i c a l  tower t o  suppor t  

e l e c t r i c a l ,  wa te r  g l y c o l ,  and a i r  c o n d i t i o n i n g  s e r v i c e  l i n e s  t o  t he  LEM u m b i l i c a l  

connect i on. 

P repa ra t i on  o f  t h e  LEM swing arm f o r  u m b i l i c a l  q u a l i f i c a t i o n  t e s t s  

was con t i nued .  Hyd rau l i c  system o r i f i c e s  were v a r i e d  u n t i l  t he  c o r r e c t  swing 

t imes were ob ta i ned  and t he  u m b i l i c a l  r e t r a c t  r a t e  was e s t a b l i s h e d .  Ex tens ive  

t e s t s  a r e  b e i n g  made on the  swing arm l aek ing  mechanism t o  determine t he  l i n k a g e  
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s e t t i . n g  r e q u i r e d  i n  case of  a pneumatic f a i l u r e .  A t  t h i s  t ime ,  t h e  performance 

i s  n o t  p r e d i c t a b l e  and a new l o c k i n g  mechanism may be i n s t a l l e d .  A f r i c t i o n  

c l u t c h  f o r  t h e  swing arm boom has been manufactured and w i l l  be i n s t a l l e d  when 

rece ived.  D e l i v e r y  i s  scheduled f o r  June 13,  1966. 

l I SATURN V PROGRAM 

A. S-IC-2 

The S-IC-2 s tage was rece ived  a ~ d  i n s t a l l e d  i n  t h e  S - I C  Test  Stand on 

May 17,  1966. 

A p r o p e l l a n t  l oad  t e s t  was performed on May 27. The main l o x  f lowmeters  

were removed and t h e  f u e l  f lowmeters  mod i f i ed  and r e i n s t a l l e d  p r i o r  t o  t h e  load  

t e s t .  I n s p e c t i o n  o f  t h e  l o x  tank  and t h e  screens removed f rom the  s u c t i o n  l i n e s  

i n d i c a t e d  t h a t  t h e  l i n e s  and tank  were r e l a t i v e l y  c lean .  

The acceptance f i r i n g  t e s t  was s u c c e s s f u l l y  conducted on June 7. The 

t e s t  was te rmina ted  by t he  f i r i n g  panel ope ra to r  as planned a t  126.3 seconds o f  

mainstage.  A l l  major  t e s t  o b j e c t i v e s  were achieved. P r e l i m i n a r y  da ta  e v a l u a t i o n  

i n d i c a t e d  t h a t  a l l  systems performed s a t i s f a c t o r i l y .  

The s tage  i s  scheduled f o r  removal f rom t h e  t e s t  stand on June 16, and 

w i l l  be t r a n s p o r t e d  t o  R-ME f o r  re fu rb ishment .  

B .  F-1 Engine 

Tes ts  FW-028 through FW-032 were conducted on t h e  West Area F-1 Tes t  

Stand. 

Tes t  No. Date - D u r a t i o n  Comments 

FW-028 5/9/66 150.7 F - l  Engine S/N F - 4 ~ 2 .  C u t o f f  was i n i t i a t e d  by 
t h e  f a c i l i t y  panel ope ra to r  as programed. 
Pr imary t e s t  o b j e c t i v e  was t o  o b t a i n  a b a s e l i n e  
f o r  de te rm ina t i on  o f  performance v a r i a t i o n s  
caused by conduc t ing  a t e s t  on an engine which 
has no t  re tu rned  t o  ambient c ~ n d i t i ~ o n s .  
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Tes t  No. Date - D u r a t i o n  

FW-029 5/9/66 52.1 

Commen t s  

F-1 Engine S/N F - 4 ~ 2 .  Cu to f f  was i n i t i a t e d  by 
t h e  S - I C  l o x  d e p l e t i o n  c u t o f f  sensor.  Pr imary 
t e s t  o b j e c t i v e  was t o  determine performance 
v a r i a t i o n s  caused by conduc t ing  a  t e s t  on an 
engine which has no t  re tu rned  t o  ambient 
cond i t i  ons. 

F - l  Engine S / N  F - 4 ~ 2 .  C u t o f f  was i n i t i a t e d  by 
an observer  when t h e  opening c o n t r o l  l i n e  t o  
t h e  number two main l o x  sequence v a l v e  f a i l e d  
p e r m i t t i n g  a h i g h  p ressure  f u e l  l eak .  Pr imary 
t e s t  o b j e c t i v e  was t he  same as f o r  Tes t  FW-028. 

F-1 Engine S /N  F - 4 ~ 2 .  C u t o f f  was i n i t i a t e d  by  
t h e  f a c i l i t y  panel ope ra to r  as planned. Pr imary 
t e s t  o b j e c t i v e  was t h e  same as f o r  Tes t  FW-028. 

F-1 Engine S/N F - 4 ~ 2 .  C u t o f f  was i n i t i a t e d  by  
t h e  t h r u s t  OK c u t o f f  system as programed. P r i -  
mary t e s t  o b j e c t i v e  was t h e  same as f o r  Tes t  
FW-029. 

C .  S l V B  Tes t  Stand (MSFC) 

Three h o t  f i r i n g s  were conducted as shown i n  the  t a b l e  below: 

Tes t  No. Date - D u r a t i o n  Remarks 

I g n i t i o n  t e s t  o n l y ,  F i r s t  a t tempt  was abor ted  
a t  X-8 seconds when t h e  l o x  p reva l ve  f a i l e d  t o  
open. 

Red l i ne  observer  c u t o f f  when t h e  PU v a l v e  was 
commanded toward t h e  c losed  p o s i t i o n  a t  X+4.5 
seconds. Prev ious r e d l i n e  va l ue  was X+6 seconds 
and observer  was no t  informed o f  char,ge. 

SiVB-027 5/18/66 11.0 C u t o f f  was by t he  v i b r a t i o n  s a f e t y  c u t o f f  dev i ce  
(vsc )  . 

The main o b j e c t i v e  o f  t e s t  SIVB-025 was t o  o b t a i n  a d d i t i o n a l  da ta  on pump 

i n l e t  c o n d i t i o n s  by s t a r t i n g  t h e  engine w i t h  a 300 second ho t  duc t  c h i l l d o w n  and a  

one second f u e l  l ead .  

Tes ts  SIVB-026 and SIVB-027 were t o  have been conducted t o  s imu la te  v e h i c l e  

SIVB-501 f l i g h t  sequence w i t h  approx imate ly  a 90 minu te  h o l d  p e r i o d  between t h e  
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two s t a r t s .  However, a f t e r  the  VSC on t e s t  SIVB-027, the  t e s t  was cancel led t o  

i n v e s t i g a t e  why VSC occurred and f o r  poss ib le  damage t o  the engine. 

Four ho t  duct  ch i l l down  t e s t s  were conducted du r ing  t h i s  repo r t  per iod  

i n  a d d i t i o n  t o  the one on t e s t  SIVB-025. These t e s t s  were conducted on the  fue l  

feed system on ly .  The engine fue l  pump was insu la ted  t o  keep the f r o s t  bu i l dup  

on the pump t o  a  minimum. Evaluat ion of  the t e s t  data i s  now i n  progress. 

D .  F-1 Heat Exchanger Development Tests 

The purpose o f  t h i s  program i s  t o  e s t a b l i s h  r e l i a b i l i t y  and t o  v e r i f y  

the design of  the F-1 Heat Exchanger. 

One t e s t  was conducted f o r  a  du ra t i on  of 150 seconds. The pos t - tes t  

inspect ion  revealed numerous weld cracks i n  the  water i n j e c t o r  and 90' e l  bow 

t u r n i n g  vanes which requ i red  shop welding. Repairs a re  now completed and the 

water i n j e c t o r  i s  being i n s t a l l e d .  

One more @ull du ra t i on  t e s t  i s  being planned w i t h  a  heat exchanger l'ox 

f l ow  of  f o u r  lb/sec be fore  s t a r t i n g  the next phase o f  t e s t i n g  where the l o x  f l ow  

w i l l  be increased t o  s i x  lb /sec .  

E .  F-1 Turbopump Seal Tests 

Th is  program i s  being conducted t o  develop and improve l o x  turbopump 

seals.  This  w i l l  be accomplished by comparing wear c h a r a c t e r i s t i c s  o f  var ious  

m a t e r i a l s  and conf igura t ions  i n  the seal t e s t  f i x t u r e  a t  s imulated turbopump 

opera t i ng  cond i t i ons .  

Minor changes t o  inst rumentat ion were completed. A  second r o t a t i o n a l  

checkout of  the f i x t u r e  was attempted, bu t  aborted, due t o  a  leak i n  a  f a c i l i t y  

LN2 l i n e .  Dur ing ch i l ldown,  the f i x t u r e  had h igh  i n t e r n a l  leakage o f  cryogenic 

f l u i d .  A f t e r  the t e s t  abor t ,  R-TEST-CVS and PGVE j o i n t l y  e lec ted  t o  inspect  the  
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i n t e r n a l  p a r t s  (bear ings ,  sea ls ,  and mat ing  r i n g ) .  The f i x t u r e  i s  b e i n g  re -  

assembled w i t h  new bear ings ,  mat ing  r i n g ,  and sea l .  

F .  F - I  Gas Generator Scale  Model I n j e c t o r  

T h i s  program i s  be ing  conducted t o  i n v e s t i g a t e  sca le  model F-1 gas 

genera to r  i n j e c t o r s  o f  va r i ous  des igns t o  determine t h e i r  s u i t a b i l i t y  f o r  f u l l  

s ca le  e v a l u a t i o n .  Each cand ida te  i n j e c t o r  i s  sub jected t o  a  two-par t  t e s t  program. 

Pa r t  ! c o n s i s t s  o f  wa te r  f l ow  t e s t s  t o  determine d ischarge  c o e f f i c i e n t s  and p a t t e r n  

c h a r a c t e r i s t i c s .  P a r t  I I  c o n s i s t s  o f  h o t  f i r i n g s  w i t h  va r i ous  p r o p e l l a n t  m i x t u r e  

r a t i o s  and f 1 owrates.  

No t e s t s  were conducted. The personnel  and t e s t  f a c i l i t y  have been 

occupied by  h i ghe r  p r i o r i t y  work. A sca le  model o f  a  B lock l i  doub le t  i n j e c t o r  

i s  p r e s e n t l y  be ing  eva lua ted .  The e v a l u a t i o n  w i l l  be cont inued i n  June. 

G .  F-1 Gas Generator Development Test  

A p r o j e c t  was e s t a b l i s h e d  t o  conduct t e s t s  on an F-1 gas genera to r  w i t h  

d i f f e r e n t  i n j e q t o r  c o n f i g u r a t i o n s .  The o b j e c t i v e s  o f  t h e  program a r e  t o  a l l e v i a t e  

d e t r i m e n t a l  p ressure  o s c i l l a t i o n s ,  reduce con t inued  combustion i n  t h e  t u r b i n e  

m a n i f o l d ,  and inc rease  gas genera to r  performance. 

The e v a l u a t i o n  o f  t h e  Rocketdyne exper imenta l  doub le t  i n j e c t o r  was 

completed. 

The f i r s t  two t e s t s  o f  t he  PGVE double  s w i r l - c u p  i n j e c t o r  were a i s o  

conducted d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  The e v a l u a t i o n  o f  t h i s  i n j e c t o r  w i l l  

con t  i nue d u r i n g  June. 

A r e p o r t  c o v e r i n g  t h e  PGVE concen t r i c - t ube  i n j e c t o r  has been issued,  and 

t h e  r e p o r t  c o v e r i n g  t h e  Rocketdyne exper imenta l  doub le t  i n j e c t o r  e v a l u a t i o n  i s  

b e i  ng prepared.  
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H.  Carbon D e p o s i t i o n  S tud ies  

T h i s  program i s  t o  determine what e f f e c t  v a r i a b l e s  such as accumulated 

t e s t  t ime  heat  exchanger su r f ace  temperature and water  i n j e c t i o n  r a t e s  have 

upon t h e  p r e d i c t i o n  o f  carbon f i l m  r es i s t ance  on t h e  F-1 heat  exchanger. A 

t e s t  apparatus i s  be ing  used which p rov ides  t h e  c a p a b i l i t y  t o  measure t h e  

t h i ckness  o f  carbon depos i ted  on a t a b u l a r  heat  t r a n s f e r  s e c t i o n  i n  c ross  f l o w .  

New h o t  gas sea ls  have been f i t t e d  t o  t h e  heat  exchanger and t e s t s  a t  

low f l o w r a t e s  a r e  c u r r e n t l y  be ing  conducted. 

I .  Pump Inducer  Development 

T h i s  p r o j e c t  has been requested by P&VE i n  an e f f o r t  t o  develop t h e  

hubless inducer  f o r  use on f u t u r e  turbopurnps. 

The hubless i nduce r / impe l l e r  performance phase o f  t he  program has been 

completed. The s t r obe  l i g h t  system f o r  t a k i n g  synchronized movies o f  t h e  inducer  

d u r i n g  c a v i t a t i o n  runs proved s a t i s f a c t o r y .  The memorandum r e p o r t  f o r  t h i s  phase 

i s  b e i n g  prepared.  

A t  t h e  p resen t  t ime ,  t h e  t e s t  f a c i l i t y  i s  be ing  mod i f i ed  t o  pe rm i t  re -  

c i r c u l a t i o n  o f  t h e  t e s t  f l u i d .  The s u c t i o n  l i n e  i s  be ing  redesigned t o  accommo- 

d a t e  a  q u a l i t y  meter ,  which w i l l  measure t h e  vapor con ten t  o f  t he  t e s t  l i q u i d .  

The nex t  phase of  t e s t i n g  w i l l  be performance mapping o f  t h e  i m p e l l e r  

w i t h o u t  an inducer .  

J MTF Components 

T h i r t e e n  c ryogen ic  f a c i l i t y  va lves  were t es ted  t h i s  month i n  accordance 

w i t h  requi rements  o u t l i n e d  by  MTF. Nine o f  t h e  va lves  were accep tab le  and f o u r  

were r e tu rned  t o  t h e  Valve Labora to ry  f o r  s e r v i c i n g .  The l a t t e r  f o u r  wi 1 1  be 

r e t e s t e d  . 

K .  J-2 Turbopump Tes t  

T h i s  p r o j e c t  was requested by PGVE i n  an e f f o r t  t o  v e r i f y  performance 
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o f  present and advanced l o x  and LH turbopump systems on the J-2 rocket  engine. 
2 

Design o f  the  t e s t  setup i s  95% complete and should be f i n i s h e d  i n  June. 

F a c i l i t y  a c t i v a t i o n  i s  30% complete. The GN system mod i f i ca t i ons  and c lean ing  2 

a re  complete, the  a i r  system c lean ing  i s  75% complete and GH2 system mod i f i ca t i ons  

a re  25% complete. The l o x  t r a n s f e r  system, l o x  dump l i n e s  and l o x  r e t u r n  l i n e  

have been c o l d  shocked w i t h  LN2 and are  scheduled f o r  chemical c lean ing  i n  June. 

The LH2 storage area i s  being readied f o r  co ld  shock t e s t s  which a re  scheduled 

June 15, f o r  the vacuum jacketed t r a n s f e r  i i n e s  us ing  LN2. The 23,000 g a l l o n  

l o x  stage tank was shipped from Oklahoma the  l a s t  week i n  May and should a r r i v e  

the second week i n  June. 

To date,  the bu i l dup  i s  on schedule. Serious s l ippage i s  not  expected 

p r o v i d i n g  ma te r ia l  i s  a v a i l a b l e  when needed. 

L.  F-1 Gas Generator T h r o t t l i n g  by Helium I n j e c t i o n  

A t  the request o f  the Booster Engine Test Section, R-TEST-SA, t h i s  

program was es tab l ished t o  determine the  f e a s i b i l i t y  and opera t ing  l i m i t s  o f  

F-1 gas generator t h r o t t l i n g  by hel ium gas i n j e c t i o n  i n t o  the  l o x  boots t rap  l i n e .  

F i ve  t e s t s  were conducted us ing  a Blcok 1 1  F-1 GG assembly. This  com- 

p l e t e s  the  hel ium i n j e c t i o n  eva lua t i on  f o r  t h i s  gas generator con f i gu ra t i on .  A 

da ta  t r a n s m i t t a l  i s  now pending which w i l l  complete t h i s  p r o j e c t .  

M. Lox Slosh F a c i l i t y  

Tbe .Lox Slosh Faci 1 i t y ,  a 40% scale model o f  the  Saturn V,  S - I C  Stage, 

l o x  tank and suc t i on  l i n e s ,  was es tab l ished t o  support R-P&VE s tud ies  o f  tank 

p ressu r i za t i on ,  p r o p e l l a n t  geysering, s loshing,  and tanking phenomena. 

The f i n a l  repo r t  f o r  t h i s  program i s  scheduled t o  be completed f o r  

submi t ta l  on August 1 ,  1966. 

N. LH7 Slosh Tes t ing  

Th is  program supports PGVE i n  the areas o f  LH p rope l l an t  feed system 
2 
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s t u d i e s  and s t u d i e s  o f  l o x  p r o p e l l a n t  feed systems i n  an e l l i p s o i d a l  tank.  

Tes t  C-004-6 was conducted May 1 1 ,  1966, t o  s tudy p ressure  decay o f  

t h e  S-IVB f u e l  tank  exper ienced i n  t h e  201 f l i g h t  as r e l a t e d  t o  f l i g h t  203. The 

t e s t  e s t a b l i s h e d  t h e  base l i n e  t o  compare p r e s s u r i z a t i o n  requirements w i t h  and 

w i t h o u t  s l o s h .  The tank  was no t  s loshed f o r  t b , i s  t e s t .  I n  c o n j u n c t i o n  w i t h  

t he  p ressu r i zed  d r a i n ,  t e s t s  were conducted t o  eva lua te  t h e  G iann in i  and ORTEC 

Mass Measur ing Systems. These systems u t i l i z e  r a d i o  a c t i v e  elements t o  determine 

t h e  d e n s i t y  o f  l i q u i d  hydrogen. 

T e s t i n g  o f  t h e  S - I V B  c h i l l d o w n  pump t u r b i n e  d r i v e  system has resumed. 

Problems assoc ia ted  w i t h  t h e  LH2 pump a f t e r  i t  was emersed i n  LH2 prevented com- 

p l e t i o n  o f  t h e  t e s t s .  The pump inducer  rubbed t h e  hous ing and t h e  pump bear ings  

were b i n d i n g ,  thus  p r e v e n t i n g  t h e  inducer  f rom t u r n i n g .  

0 .  S-IVB A u x i l i a r y  P ropu l s i on  System T e s t i n g  

The S-IVB A u x i l i a r y  P ropu l s i on  System Tes t  Program was requested by 

PEVE Labo ra to r y  and i s  an in-house c a p a b i l i t y  f o r  conduc t ing  t e s t s  on upper 

s tage  u l l a g e  and a t t i t u d e  c o n t r o l  motors .  

F i v e  t e s t s  were conducted a t  hd . t i tude  on t h e  Saturn IB/S-IVB APS Module 

on May 26, 1966. These t e s t s  u t i l i z e d  "green" N204 c o n t a i n i n g  0.67% n i t r i c  ox ide .  

The purpose of  t h e  t e s t s  was t o  o b t a i n  performance da ta  t o  be compared t o  da ta  

from t h e  p rev i ous  t e s t s  conducted on t h i s  module u t i l i z i n g  "whi te"  N 0 c o n t a i n i n g  
2 4 

l e s s  than  0.10% NO. P r e l i m i n a r y  rev iew o f  t he  da ta  i n d i c a t e d  no change i n  

performance. 

T e s t i n g  o f  t h e  Saturn V/S-IVB APS Module i s  scheduled f o r  l a t e  June 1966. 

P. 40,000 GPM Flowbench 

T h i s  f a c i l i t y  w i l l  suppor t  t he  Ins t rument  Development Branch o f  Tes t  

Labo ra to r y  by  p r o v i d i n g  a h i g h  flcw watzr  c a ! i b r a t i o n  c a p a b i l i t y .  
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The Brooks v e l o c i t y  probe f a i l e d  by  bea r i ng  f r a c t u r e .  A f l o w  technology 

"Flow-Probe" was i n s t a l l e d  f o r  vo l ume t r i c  c a l i b r a t i o n .  Decreasing v a l v e  a c t u a t i o n  

t ime  has necess i t a t ed  a  minor m o d i f i c a t i o n  f o r  t he  p reven t i on  o f  "water hammer". 

A f a c i l i t y  shutdown i s  scheduled f o r  J u l y  1 ,  1966, f o r  we igh ing  system m o d i f i c a t i o n .  

Q. L i q u i d  Hydrogen Super I n s u l a t i o n  Program 

T h i s  program, requested by  PEVE, c o n s i s t s  o f  s t udy ing  t h e  e f f e c t i v e n e s s  

-6 
o f  "super i n s u l a t e d "  LH2 tanks i n  a  s imu la ted  space env i  ronment o f  10 t o r r  

p ressure .  

No t e s t s  were conducted d u r i n g  t h i s  pe r i od .  Test  Tank No. 3 w i t h  

L i nde  S I  i s  a t  ME Labo ra to r y  and has been pumped as low as 250 microns.  De- 

l i v e r y  o f  t h e  tank  t o  Tes t  Labora to ry  i s  dependent upon d e l i v e r y  o f  t h e  3 -ax i s  

scanner t o  MSFC. 

Bu i l dup  o f  t h e  30" c a l o r i m e t e r  f a c i l i t y  con t inues .  The c a l o r i m e t e r  i s  

a t  ME Labo ra to r y  f o r  wrapping. 

R .  F - l  Turbopump F a c i l i t y  

The F-1 Turbopump F a c i l i t y  p rov ides  t h e  c a p a b i l i t y  t o  per fo rm checkout ,  

c a l i b r a t i o n ,  q u a l i f i c a t i o n ,  and development t e s t s  on S-IC/F-1 Turbopump p ro -  

p e l l a n t  feed systems. Th i s  f a c i l i t y  con ta i ns  a  gas genera to r  d r i v e n  F-1 Turbo- 

pump wh ich  i s  mounted on a  t h r u s t  chamber and s imu la tes  t h e  S - I C  f l o w  system 

from t h e  s u c t i o n  duc t  i n l e t s  t o  t h e  main s h u t o f f  va lves  o f  t he  engine.  

Four F-1 Turbopump Tests  were conducted d u r i n g  t h i s  r e p o r t  pe r i od .  The 

purpose of  these t e s t s  was t o  change t he  o p e r a t i n g  c o n d i t i o n s  o f  t h e  F-1 Turbopump 

from a u x i l i a r y  supp l i ed  GG p r o p e l l a n t s  t o  b o o t s t r a p  operat ion.  The d e s i r e d  o p e r a t i n g  

c o n d i t i o n s  were ob ta ined  and p repa ra t i ons  a r e  be ing  made t o  remove t h e  p r e s e n t l y  

i n s t a l l e d  turbopump and i n s t a l l  t h e  turbopump f rom F-1 Engine No. 2010. Th i s  t u rbo -  

pump w i l l  be green run  t o  assure i t s  i n t e g r i t y .  Th i s  pump i s  scheduled t o  be 

t e s t e d  d u r i n g  the nex t  r e p o r t i n g  p e r i o d .  
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Four f l ow  t e s t s  were conducted on t he  Wh i t t ake r  S - I C  Fuel P reva lve  t o  

o b t a i n  s lower  c l o s i n g  t imes than had been exper ienced i n  p rev ious  t e s t s .  The 

va l ves  were t imed t o  c l o s e  i n  5.6 seconds. Th i s  concludes a l l  scheduled t e s t i n g  

on t h i s  p reva l ve .  

Two l o x  f l o w l i n e  t e s t s  were a l s o  con$Gqfed a t  t h e  F- l  Turbopump Tes t  

Stand. Tes ts  C-015-19 and C-015-20 were run  t o  o b t a i n  da ta  on a S - I C  l o x  f l ow -  

meter and an Arrowhead Lox Inboard P V C .  The lox f lowmeter  was o f  a new des ign  

u t i l i z i n g  a Molybdenum D i s u l f i d e  l u b r i c a n t  w i t h  g rea te r  bea r i ng  t o l e rance .  Flows 

ranged f rom 15,000 GPM t o  25,000 GBM. A F lexon ics  S - I C  Lox Outboard PVC w i l l  be 

t e s t e d  as soon as i t  i s  rece ived .  

S .  S - l l  I n s u l a t i o n  

T h i s  t e s t  program was requested by PEVE Labora to ry  t o  s tudy t h e  e f f e c t i v e -  

ness o f  t h e  LH2 I n s u l a t i o n  c u r r e n t l y  planned f o r  use on t h e  S - I 1  Stage o f  t h e  

Sa tu rn  V Veh i c l e .  The o b j e c t i v e s  o f  t h e  program a re  ( 1 )  t o  determine t h e  heat  

t r a n s f e r  c o e f f i c i e n t  o f  t h e  i n s u l a t i o n ,  and (2) t o  determine what e f f e c t ,  i f  

any, f i l l  and d r a i n  c y c l e s  have upon t h e  adhesive.  

T e s t i n g  i s  complete on 7 x 7 c a l o r i m e t e r .  Ca lo r imete r  sent  t o  M a t e r i a l s  

Labo ra to r y  f o r  v i s u a l  i n s p e c t i o n  f o r  p o s s i b l e  debonding. Seventy i nch  tank  t o  

be i n s t a l l e d  f o r  t e s t i n g  on comple t ion  o f  r e p a i r  pa t ch ing  be ing  accomplished by  

Ma te r i  a1 s Labora to ry .  

T. Zero G r a v i t y  Test  F a c i l i t y  

The Zero G r a v i t y  Drop Tower i s  u t i l i z e d  t o  a s s i s t  PGVE i n  t h e  s tudy o f  

low g r a v i t y  f l u i d  mechanics and thermodynamics phenomena. The f a c i l i t y  i s  l oca ted  

i n  t h e  Sa tu rn  V Dynamic Stand. 

E i g h t  t e s t s  were conducted d u r i n g  t h i s  pe r i od .  A l l  t e s t s  were performed 

w i t h  t h e  kHz impulse package i n c o r p o r a t i n g  impulse be fo re  and a f t e r  d rop .  
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Work has begun t o  i n s t a l l  a t e l eme t r y  da ta  a c q u i s i t i o n  system i n  t h e  

d rop  f a c i l i t y .  I t  i s  expected t h a t  t h i s  system w i l l  be ope ra t i ona l  by mid-Ju ly .  

U. F l u i d  C o r r e l a t i o n  Tes ts  

These t e s t s  were requested by A s t r i o n i c s  Labora to ry  t o  eva lua te  t h e  pe r -  

formance o f  F - l  se rvoac tua to rs  w i t h  5606, R P - 1 ,  and RJ-1 f l u i d s .  

T e s t i n g  has been completed. Report  scheduled f o r  subm i t t a l  June 24,1966. 

v .  

T h i s  t e s t  program was requested by R-AS t o  eva lua te  t he  S - I C  boos te r  

recovery  concept as proposed by t h e  Boeing Company. T e s t i n g  i s  t o  be accomplished 

on s c a l e  models impac t ing  on wate r .  

The c o r r e c t i o n s  and des ign  work a r e  scheduled t o  be completed June 13, 

1966. The f a b r i c a t i o n  o f  l ong  lead  t ime  i tems and t e s t  stand p r e p a r a t i o n  i s  i n  

p rogress .  Checkout t e s t s  scheduled t o  beg in  about August 1 ,  1966. 

W .  Ground Support Equipment 

The f o l l o w i n g  t e s t s  a r e  be ing  conducted t o  q u a l i f y  h i g h  p ressure  

pneumatic components i n  t h e  High Pressure F l u i d  Tes t  F a c i l i t y :  

a .  Th i s  program f o r  KSC i s  

t o  q u a l i f y  Gray loc 10,000 p . s , i . g .  coup l ings  f o r  use w i t h  p i p e  l a r g e r  than  1 - 3/4" 

i n  d iameter .  A l l  t e s t i n g  i s  complete w i t h  t h e  excep t i on  o f  one t e s t  which w i l l  be 

repeated.  The hardware f o r  t h i s  repeat  t e s t  i s  be i ng  f a b r i c a t e d ,  The f i n a l  re -  

p o r t  i s  b e i n g  reviewed. The coup l i ngs  have performed s a t i s f a c t o r i l y .  

b .  Vacco Regu la to r  Tes t  Th i s  t e s t  f o r  t h e  M i s s i s s i p p i  Tes t  F a c i l i t y  

i s  t o  eva lua te  t h e  f a c i l i t y  r e g u l a t o r  (PCV-A)  purchased f o r  t he  pneumatic system 

a t  MTF. The r e g u l a t o r  has been rep laced a t  MTF and t h e  t e s t  program te rmina ted .  

F 0 R l N P E W N A L  U S E  O N L Y  



13 

c.  P a c i f i c  Pressure Regulator Test procedure i s  being reviewed 

and t e s t i n g  i s  scheduled t o  s t a r t  J u l y  1,  1966. 

This  t e s t  i s  be ing conducted fo r  Launch Support Equipment 

Engineering D i v i s i o n ,  KSC. The purpose of t h i s  t e s t  i s  t o  q u a l i f y  a 10,000 

p . s . i . g .  P a c i f i c  pressure regu la tor  t o  be used i n  a h igh  pressure system by the  

Launch Support Equipment Engineering D i v i s i o n ,  KSC. 

d. Grayloc Secondary Seal The purpose of t h i s  t e s t  program i s  t o  

v e r i f y  the  phys ica l  and func t i ona l  i n t e g r i t y  of the Grayloc Secondary Seal. The 

t e s t  procedure has been completed and t e s t i n g  w i i l  s t a r t  as soon as the  support 

hardware needed f o r  t e s t i n g  i s  received from manufactur ing (R-TEST-RT). 

e. Grayloc Socket Weld Coupl ing These coupl ings a re  attached t o  

the p ipe  w i t h  a socket weld ra the r  than the more commonly used but t -weld.  The 

coup1 i ngs a re  t o  be used i n  a 6,000 p. s. i .g. pneumatic system a t  KSC. The pro- 

cedure i s  be ing  reviewed; t e s t i n g  w i l l  be complete by June 10, 1966, and the 

r e p o r t  w i l l  be completed on J u l y  1 ,  1966. 

f .  ITT-Hammel Dah1 Shut-off  Valve A one inch  va lve  has been tes ted  

and the  r e s u l t s  have been publ ished. A one and one h a l f  inch  u n i t  i s  ready f o r  

t e s t i n g  and a four inch  va lve  i s  being repa i red .  Tes t ing  s h ~ u t d  resume June 15, 

1 966. 

This  t e s t  i s  being conducted f o r  M iss i ss ipp i  Test F a c i l i t y  

(I -MT-EF) , t o  eval uate the  v a l v e ' s  performance because o f  f a i  l u res  encountered 

i n  i t s  usage a t  MTF. 

g. Ladwig Re l i e f  Valve The t e s t  procedure i s  being prepared and 

t e s t i n g  i s  scheduled t o  begin June 6, 1966. 

This  t e s t  i s  be ing  conducted f o r  M iss i ss ipp i  Test F a c i l i t y  

(I-MT-EF) because o f  f a i l u r e s  i n  i t s  z p p l i c a t i o n  a t  HTF. 
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2 .  LC-39 Mob i l e  Launcher Holddown Arm Tes t  

The purpose o f  t h i s  t e s t  program f o r  KSC i s  t o  v e r i f y  t h e  phys i ca l  

and f u n c t i o n a l  i n t e g r i t y  o f  t h e  Saturn V holddown arms p r i o r  t o  i n s t a l l a t i o n  

on t h e  mob i l e  launcher .  A l l  f o u r  holddown arms o f  t h e  second se t  w i t h  fo rged  

l i n k s  have been t e s t e d  and shipped t o  KSC.  The t e s t  program f o r  t h e  t h i r d  se t  

was completed May 5 ,  1966, and t h e  r e p o r t  i s  be ing  prepared.  Prepara t ions  a r e  

i n  p rogress  f o r  t h e  f i n a l  se t  o f  arms. 

3 .  Pressure Vessel T e s t i n g  

T h i s  i s  a  p o r t i o n  o f  a  research program be ing  conducted by  Tes t  

Labo ra to r y  t o  determine t h e  e f f e c t  o f  hydrogen embr i t t l ement  i n  s t e e l  and t h e  

e f f e c t  o f  p ressu re  on a  new nozz le  des ign .  

P lann ing  and b u i l d u p  a r e  now i n  progress p repa r i ng  f o r  t h e  remain ing 

p o r t i o n s  o f  t h i s  t e s t  program, i . e . ,  c yc l  i n g  and then s t o r i n g  8,800 p .s .  i .g .  

hydrogen i n  t h r e e  laminated w a l l  p ressure  b o t t l e s  and f i n a l  h y d r o s t a t i c  b u r s t  

t e s t i n g .  T e s t i n g  i s  now scheduled t o  beg in  June 20, 1966. 

4. Cable R e t r a c t  Assemblies 

The c a b l e  r e t r a c t  assembl ies p r o v i d e  p r ima ry  h y d r a u l i c  power t o  

t h e  s e r v i c e  arm c y l i n d e r s  and p rov i de  a  redundant cab le  t o  r o t a t e  t h e  arms i n  

t h e  event  o f  h y d r a u l i c  f a i l u r e .  

Acceptance t e s t s  began on March 15,  1966, and have been conducted on 

t h r e e  c a b l e  r e t r a c t  assembl ies,  which proved s a t i s f a c t o r y .  T e s t i n g  delayed 

because o f  repeated f a i l u r e s  o f  console  No. 2 main pneumatic supply  so l eno id  

va l ves .  KSC i s  c u r r e n t l y  o b t a i n i n g  a  s a t i s f a c t o r y  v a l v e .  

5 .  Development Tes t  f o r  LUT Speed Connector 

The purpose o f  t h i s  t e s t  program i s  t o  determine i f  t h e  LUT speed 

connector  w i l l  a u t o m a t i c a l l y  connect and d i s c o ~ n e ~ t  e l e c t r i c a l  cab les  and a l s o  

t o  o u t l i n e  i t s  o p e r a t i n g  c h a r a c t e r i s t i c s .  M o d i f i c a t i o n s  t o  ach ieve o p e r a t i o n  

o r  t o  improve performance will be incorpora ted  d u r i n g  t h i s  t e s t  program. 
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The t e s t  procedure has been completed and t e s t i n g  i n i t i a t e d  June 1 ,  

1966. T h i s  t e s t  i s  b e i n g  conducted f o r  Launch Support Equipment Eng ineer ing  

D i v i s i o n ,  K S C .  

6 .  

T h i s  program w i l l  be conducted f o r  KSC t o  eva lua te  t h e  gimbal j o i n t  

under s imu la ted  wo rk i ng  c o n d i t i o n s .  

The j o i n t  w i l l  p r o v i d e  the f l e x i b l e  j o i n t  r equ i r ed  i n  t h e  l o x  p i p i n g  

system t o  the LUT a t  LC-39. T e s t i n g  w i l l  s t a r t  approx imate ly  June 28, 1966, and 

be completed b y  June 30, 1966. 

7 .  Se rv i ce  Arms 

a. Th i s  p r e f l i g h t  arm p rov ides  LO2 f i l l  

and d r a i n  se r v i ces  t o  t h e  S-!C stage,  I t  has reconnect c a p a b i l i t i e s  i n  case o f  

a m i s s i o n  h o l d  o r  a b o r t .  

A l l  subsystems and system t e s t s  have been completed. The o n l y  

t e s t  remain ing i s  t h e  f l i g h t  hardware t e s t s .  To da te ,  a l l  systems have f unc t i oned  

p r o p e r l y ,  w i thd rawa l  and r e t r a c t i o n  occur red  f a s t e r  than  t h e  maximum t ime.  

T r a c k i n g  t e s t s  proved t h a t  t h e  u m b i l i c a l  reconnect u n i t  would reconnect and 

t r a c k  p r o p e r l y  under t h e  99% wind c o n d i t i o n s .  

The f l i g h t  hardware t e s t s  have been delayed pending d e l i v e r y  

o f  sea l s  f o r  t h e  c ryogen ic  l i n e s .  

b .  Th i s  p r e f l i g h t  arm p rov ides  a i r  c o n d i t i o n i n g ,  

e l e c t r i c a l ,  and pneumatic se r v i ces  t o  t he  S-IC stage as w e l l  as personnel  access 

t o  t h e  fo rward  end o f  t h e  s tage.  

A l l  subsystems and system t e s t s  have been completed s a t i s f a c t o r i l y .  

The arm i s  now a w a i t i n g  m o d i f i c a t i o n s  which a re  t o  a r r i v e  between June 1 and 

June 1 3 ,  A f t e r  m o d i f i c a t i o n  i s  compEete, a s e r i e s  o f  t e s t s  t o  check o u t  t he  

completed arm w i l l  be conducted 



16 

c .  S - l l  A f t  Se rv i ce  A r m  (Set I ! )  T e s t i n g  o f  S - l l  A f t  Arm (S/N AA- 

03-02) p e r  o r i g i n a l  t e s t  p l a n  i s  complete except f o r  random mot ion  t r a c k i n g .  

Des ign (KSC) i s  i n v e s t i g a t i n g  negatory  and t a n g e n t i a l  s p r i n g  s t r eng then ing  

methods because v e h i c l e  t r a c k i n g  problems were exper ienced. 

A d d i t i o n a l  t e s t i n g  has been requested by KSC on l o c k  boxes and 

a l s o  a  m o d i f i e d  d e c e l e r q t i o n  v a l v e .  The l s c ~  box t e s t s  were completed on 

May 31 ,  1966, and t h e  d e c e l e r a t i o n  v a l v e  t e s t s  should be complete by  June 10,1966. 

Random mot ion  t e s t s  h i l l  be completed upon r e c e i p t  o f  m o d i f i e d  

ex tens ion  p l a t f o r m  s p r i n g s .  

d. S - t l  I n t e rmed ia te  T h i s  i n f l i g h t  s e r v i c e  arm prov ides  a i r  

c o n d i t i o n i n g ,  e l e c t r i c a l ,  pneumatic,  kHz, and l o x  se r v i ces  t o  t he  S - I  l stage. 

The bW2 and l o x  f i l l  t i n e s  have independent connect ions t o  t h e  s tage w h i l e  t h e  

remainder o f  t h e  s e r v i c e  I ines i n  t h e  arm a r e  connected t o  t h e  s tage through 

one common c a r r i e r .  

The p r ima ry  and secondary c rnb i l i ca l  w i thd rawa l  systems t e s t s  

have been s a t i s f a c t o r i l y  completed. These systems re lease  t h e  main u m b i l i c a l  

f rom t h e  v e h i c l e  and wi thdraw i t  t o  a  s t o red  p o s i t i o n  on t he  s e r v i c e  arm p r i o r  

t o  arm r o t a t i o n .  

General t e s t s  were conducted on t h e  LH2 and l o x  coup le r  w i t h -  

drawal systems i n  o rde r  t o  o b t a i n  s a t i s f a c t c r y  coup le r  wi thdrawal  w i t h o u t  coup le r  

damage. A r ev i sed  w i thdrawa l  system was i n s t a l l e d  which prov ided redundancy 

and s a t i s f a c t o r y  performance. 

Two P u l l  systems t e s t s  have been conducted and t h e  t e s t  program 

i s  cons idered  45% complete.  

e. S - l l  Forward T h i s  i n f l i g h t  arm p rov ides  a i r  c o n d i t i o n i n g ,  

e l e c t r i c a l  and pneumatic se r v i ces ,  p l u s  s 6W2 went f o r  t h e  S - l  l stage.  A l l  

connec t ions  t o  the  s tage are  through a common c a r r i e r .  
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The arm was received A p r i l  22, 1966. A r m  r e t r a c t i n g  t e s t s  were 

completed May 27, 1966, and t e s t i n g  was suspended one week t o  incorporate hard- 

ware mod i f i ca t i ons .  Tes t i ng  i s  approximately 30% complete and w i l l  be resumed 

June 6, 1966. 

f ,  S-IVB A f t  This  i n f l i g h t  serv ice  arm provides LH2 and l o x  f i l l  

and d r a i n  se rv i ce  t o  the S - J V B  stage. 

The serv ice  arm was i n s t a l l e d  on the tower s imulator  on May 19, 

1966. Tracking t e s t s  were performed and t h e  r e s u l t i n g  data were t ransmi t ted  t o  

Cape Kennedy where preparat ions f o r  the Saturn V 500F wet t e s t  are under way. 

Ro ta t i on  t e s t s  were begun on June 1 ,  1966. Secondary system 

r e t r a c t i o n  t e s t s  were success fu l l y  performed under no wind and re ta rd ing  wind 

cond i t i ons .  However, problems w i t h  the dece le ra t i on  valve arose when the 

pr imary system t e s t s  were begun which may necess i ta te  re-running o f  the secondary 

system t e s t s .  

The power ass is ted  reconnect mod i f i ca t i ons  w i l l  be s t a r t e d  on 

June 6 .  An attempt t o  do t h i s  m o d i f i c a t i o ~  concur ren t ly  w i t h  arm r o t a t i o n  t e s t s  

i s  under way. 

g. S-IVB Forward This i n f l i g h t  serv ice  arm provides a i r  cond i t i on ing ,  

e l e c t r i c a l ,  pneumatic, water g l y c o l ,  and LH vent ing  serv ices t o  the S - I V B  stage. 
2 

These serv ices  are  connected t o  the veh ic le  through the S-IVB forward and the  

instrument u n i t  ( IU )  c a r r i e r s  as w e l l  as through the  lunar  excursion module 

(LEM) c a r r i e r .  

The S - I V B  Forward A r m  was received on May 4, 1966. The hinges 

were i n s t a l l e d  on the  arm on Hay 6, 1966, The arm was i n s t a l l e d  on the  tower on 

May 10, 1966. A r m  d e f l e c t i o n  necess i ts ted  re-shimming o f  the lower hinge, which 

was completed on May 12, t966. There i s  st-< in te r fe rence problem between the LH2 

vent l i n e ,  the hinge hyd rau l i c  i i n e s ,  and :he LEN f l e x  l i n e s  across the  hinge. 
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The h i nge  h y d r a u l i c  l i n e s  were re rou ted  through t h e  h inge  mount ing column and 

t he  LEM f l e x  l i n e s  were lowered. There i s  s t i l l  a  p o s s i b i l i t y  o f  i n t e r f e r e n c e  

between t h e  LH2 ven t  l i n e  and t he  LEM l i n e s .  The h o r i z o n t a l  sheave i n  t h e  cab le  

r e t r a c t  mechanism cou ld  no t  be i n s t a l l e d  per  drawing. A  75~08190-5 sheave was 

subs t i t uded  f o r  t he  75M08190-7 and was shimmed t o  ach ieve a l ignment  w i t h  t h e  

c a b l e  r e t r a c t  s l ed .  

A l l  v e h i c l e  and arm s e r v i c e  l i n e s  which c ross  t he  upper h inge  

were t o o  s h o r t .  The arm mounted suppor ts  between t h e  i n t e r f a c e  b racke t s  were 

removed t o  a l l o w  i n s t a l l a t i o n  o f  these l i n e s .  

On May 21, 1966, t he  IU/S-IVB forward c a r r i e r  was mated t o  t h e  

v e h i c l e  s i m u l a t o r ,  b u t  we found i t  imposs ib le  t o  mate t he  e l e c t r i c a l  cab les  t o  

t h e  c a r r i e r .  The v e h i c l e  s imu la to r  was moved 20.3 inches away f rom t h e  arm and 

t h e  e l e c t r i c a l  cab le  l eng ths  were ad jus ted  t o  connect t o  t h e  c a r r i e r  a t  t h i s  

p o s i t i o n .  On May 23, 1966, a  t r a c k i n g  t e s t  was conducted. No problems were 

noted.  The LEM mechanical and e l e c t r i c a l  m o d i f i c a t i o n s  a r e  underway, b u t  n e i t h e r  

has been completed. Console number one m o d i f i c a t i o n s  f o r  t h e  reconnect m o d i f i -  

c a t i o n  a r e  underway. 

h .  Se rv i ce  Module The s e r v i c e  module arm i s  an i n f l i g h t  arm and 

p rov i des  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  hydrogen ven t i ng ,  and wate r  g l y c o l  c o o l i n g  

s e r v i c e s  t o  t h e  A p o l l o  s e r v i c e  module. 

Umb i l i ca l  k i c k o f f  and wi thdrawal  t e s t s  were cont inued through 

t h e  month o f  May. A f t e r  hav ing  cons ide rab le  d i f f i c u l t y  i n  t h i s  phase o f  t h e  

t e s t  p l an ,  severa l  equipment m o d i f i c a t i o n s  were made and t es ted .  M o d i f i c a t i o n s  

t o  t h e  Manned Spacecraf t  Center (MSC)  supp l i ed  s e r v i c e  module u m b i l i c a l  c a r r i e r  

i n c l u d e :  ( 1 )  P r o v i d i n g  a  man i f o l d  connect ion f o r  t he  GH2 ven t  qu i ck  d isconnec t  

coup l i ngs  t o  p reven t  b i n d i n g  d u r i n g  c a r r i e r  re lease ,  and (2) a d d i t i o n  o f  spacer 

s leeves over  two of  t h e  k i c k o f f  p i s t o n s  t o  p reven t  i n t e r f e r e n c e  w i t h  t he  v e h i c l e  
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h a l f  o f  t h e  e l e c t r i c a l  connectors .  These m o d i f i c a t i o n s  a r e  be ing  coord ina ted  

w i t h  MSC GSE management personnel .  M o d i f i c a t i o n s  t o  t h e  Kennedy Space Cen te r (~SC)  

w i thd rawa l  equipment i n c l u d e  ( 1 )  A d d i t i o n  o f  an ex tens ion  boom on t h e  end o f  t he  

swing arm t o  p r o v i d e  b e t t e r  suppor t  f o r  the  u m b i l i c a l  c a r r i e r  and s e r v i c e  l i n e s  

d u r i n g  u m b i l i c a l  w i t hd rawa l ,  and (2) a  l a r g e r  d iameter  p u l l e y  on t h e  w i thdrawa l  

system a i r  motor t o  p r o v i d e  f a s t e r  w i t hd rawa l .  These m o d i f i c a t i o n s  were de- 

s igned by  KSC and i n s t a l l e d  and t es ted  by Tes t  Labora to ry .  

A f t e r  t h e  above m o d i f i c a t i o n s  were made, t e s t s  were con t inued  

w i t h  ve r y  good r e s u l t s .  

The t e s t  program i s  approx imate ly  70% complete.  

i .  LC-39 Command Module Access Arm The LC-39 Command Module access 

arm i s  a  p r e f l i g h t  arm which suppor ts  an env i r onmen ta l l y  cond i t i oned  chamber 

through which t h e  as t r onau t s  and s e r v i c e  personnel  can e n t e r  t h e  A p o l l o  space- 

c r a f t .  The arm a l s o  p rov i des  a  suppor t  s t r u c t u r e  f o r  a i r  c o n d i t i o n i n g  and space 

s u i t  checkout l i n e s .  

An abbrev ia ted  t e s t  program, c o n s i s t i n g  o f  a  d e f l e c t i o n  t e s t ,  

a  l oad  t e s t ,  a  chamber/s imulator ( v e h i c l e )  f i t  check, a  t r a c k i n g  t e s t  and one 

manual swing t e s t ,  was completed on t h e  se t  number one arm on May 13, 1966. 

A1 1 s t r a i n s  measured d u r i n g  load t e s t i n g  were we1 1 below des ign  

1 i m i  t s .  

Due t o  excess ive  arm d e f l e c t i o n  and a  mismatch o f  4.5 inches 

between t h e  f i r s t  and second element t r u s s  c e n t e r l i n e s ,  t h e  chamber was app rox i -  

ma te l y  fou r  inches t o o  low t o  mate w i t h  t h e  d r y  v e h i c l e .  The d e c i s i o n  was made 

t o  r a i s e  t h e  arm two ho les  (10 inches) on t he  LUT. Th i s  c o n d i t i o n  was s imu la ted  

by l owe r i ng  t h e  v e h i c l e  s i m u l a t o r  10 inches. Once t h i s  was done, t h e  chamber 

mated s a t i s f a c t o r i l y  w i t h  t h e  s i m u l a t o r .  
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The chamber t racked  an ampl i tude of  + 20 inches a t  a f requency - 
o f  .61 cps w i t h  no problem. 

One semi-automatic r e t r a c t i o n  and one semi-automatic ex tens ion  

were made u s i n g  t h e  lower h inge  t o  demonstrate t h a t  t h e  arm cou ld  be swung u s i n g  

o n l y  one h inge.  Th i s  was necessary because t h e  upper h inge  would no t  ho ld  

p ressure  and t h e r e  was n o t  t ime  t o  f i n d  t he  cause and r e p a i r  i t  p r i o r  t o  shipment. 

The arm was removed from the  tower on May 14, 1966, disassembled 

on May 15, 1966, and shipped t o  KSC on May 18, 1966. 

The s e t  number two arm was received from Hayes on May 20, 1966. 

The h inges were rece ived  on May 23, 1966. The arm was i n s t a l l e d  on t he  t e s t  

tower on June 1 ,  1966. T e s t i n g  i s  scheduled t o  beg in  on June 14, 1966. 

8. LC-39 T a i l  Serv ice  Masts 

The t h r e e  s e r v i c e  masts ( l o x ,  f u e l  , and envi  ronmental ) a r e  l oca ted  

on t h e  deck o f  t h e  Mob i le  Launcher and a re  used t o  s e r v i c e  the S - I C  stage t a i l  

s e c t i o n .  The masts r e t r a c t  d u r i n g  l i f t o f f .  

Mast 3-4 (LOX Serv ice)  i n s t a l l a t i o n  was completed on May 25, 1966, 

and subsystems checkout began on May 26, and i s  s t i l l  i n  progress.  Problems were 

encountered w i t h  l e a k i n g  va lves ,  which were replaced, and t he  e l e c t r i c a l  t e s t  se t .  

Checkout o f  t he  t e s t  s e t  i s  be ing  accomplished a long  w i t h  t he  mast. 

Mast 1-2 ( ~ u e l  Serv ice)  was rece ived on May 19, and was e rec ted  on 

May 23, a f t e r  d r i l l i n g  t he  mas t -umbi l i ca l  i n t e r f a c e  p l a t e .  The u m b i l i c a l  was 

i n s t a l l e d  on t h e  mast and t he  f l u i d  coup l ings  (qu ick  d isconnect )  i n s t a l l e d .  The 

mast i s  s t i l l  i n  t h e  i n s t a l l a t i o n  phase. 

Mast 3-2 (Envi ronmental Serv ice)  was rece ived on May 2, 1966. The 

mas t -umbi l i ca l  i n t e r f a c e  ho les  were d r i l l e d  and t he  mast was e rec ted  on May 6, 

1966. The mast i s  i n  t he  i n s t a l l a t i o n  phase. 
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9. Se rv i ce  Arm Cont ro l  Swi tch 

The seventh s e r v i c e  arm c o n t r o l  sw i t ch  w i l l  be t es ted  d u r i n g  

system t e s t  on t h e  S-IVB Fwd s e r v i c e  arm which i s  scheduled t o  beg in  approx imate ly  

June 27, 1966. T h i s  s w i t c h  w i l l  be used as a  spare f o r  LC-39 and t h e  Saturn v 

GSE Tes t  Area. A l l  swi tches (12) have been updated. 

I I I R&D TECHNOLOGY PROGRAMS 

A. J e t  Impingement on Water 

T h i s  program was requested by KSC t o  s tudy  t h e  f e a s i b i l i t y  o f  l aunch ing  

l a r g e  f l i g h t  v e h i c l e s  on ' the Saturn V and Nova c lasses  f rom o f f s h o r e  s i t e s .  

Work i s  i n  progress on t he  s i n g l e  engine r e p o r t .  T e n t a t i v e  p l ann ing  

c a l l s  f o r  t h e  a n a l y t i c  phase t o  be completed by June 17, 1966. 

B. J e t  Impingement on Simulated Lunar Surfaces 

T h i s  program has been completed and w i l l  no t  appear i n  t h i s  Progress 

Report  i n  t h e  f u t u r e  

C .  PDS L i q u i d  D e s t r u c t  System F e a s i b i l i t y  Study 
.:. 

T e s t i n g  has no t  resumed pending redes ign o f  thermal c o n d i t i o n i n g  system 

by P&VE Labora to ry .  

Thermal s tudy  o f  p rev ious  t e s t s  i s  i n  progress.  The s tudy should be 

completed about June 10, 1966. 

D .  Combustion Dynamics 

The p r o j e c t  i n v e s t i g a t e s ,  a t  an i n t e rmed ia te  t h r u s t  l e v e l ,  t he  combustion 

s t a b i l i t y  t h e o r i e s  which have been developed a n a l y t i c a l l y  o r  a t  a  ve r y  smal l  t h r u s t  

l e v e l .  The main areas o f  i n t e r e s t  a re  combustion s t a b i l i t y  o f  lox/RP-1 and 1ox/H2 

systems a t  t h e  30K and 15K t h r u s t  l e v e l s  r e s p e c t i v e l y .  

A  t h r e e  second t e s t  was conducted w i t h  t h e  15K lox/GH2 t r a n s p i r a t i o n -  

coo led  engine. Du r i ng  t h i s  t e s t ,  mainstage combustion was ob ta ined  f o r  two seconds 
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a t  a chamber p ressure  o f  2,000 p . s . i .  w i t h  a nominal O/F r a t i o  o f  f o u r .  Du r i ng  

t h e  l a s t  one h a l f  second o f  t h e  t e s t ,  a ho t spo t  developed i n  t h e  combust ion 

chamber w a l l ,  which r e s u l t e d  i n  some l o c a l i z e d  chamber w a l l  e ros ion .  A new 

chamber i s  b e i n g  f a b r i c a t e d ,  u t i l i z i n g  t h e  same b a s i c  des ign,  (copper wa fe rs )  

b u t  w i t h  a few improvements i nco rpo ra ted  t o  assure b e t t e r  d i s t r i b u t i o n  o f  t h e  

t r a n s p i r a t i o n  c o o l a n t  and t o  h e l p  a l l e v i a t e  thermal expansion s t resses .  T e s t i n g  

w i l l  resume when t h e  new chamber i s  completed. 

E .  LH2 Seal Eva lua t i on  Tes ts  

T h i s  program was i n i t i a t e d  t o  t e s t  va r i ous  s t a t i c  sea l s  f o r  spec ia l  

manhole covers  on a l i q u i d  hydrogen t e s t  tank .  T e s t i n g  w i l l  resume w i t h  LH2 t o  

de te rmine  t h e  l o c a t i o n  o f  t h e  l eak  i n  t h e  lower p a r t  o f  t h e  tank  when LH2 becomes 

ava i  l a b l e .  

F. Flame Study 

T h i s  p r o j e c t  i s  t o  o b t a i n  f r e e  stream and d i s t u r b e d  stream c a l o r i m e t r i c ,  

temperature,  and p ressure  da ta ,  f rom e x i s t i n g  Tes t  Labora to ry  model r ocke t  engines,  

wh ich  w i l l  be u s e f u l  i n  p r e d i c t i n g  f u l l  s ca le  r ocke t  engine plume environments.  

F i v e  t e s t s  were conducted w i t h  a copper heat  s i n k  t o t a l  c a l o r i m e t e r  

l o c a t e d  i n  t h e  plume a t  30, 25, 20, 15 and 12 e x i t  d iameters  f rom t h e  engine.  

The sensor u n i t  o f  t h e  c a l o r i m e t e r  f a i l e d  d u r i n g  t h e  t e s t  a t  12 e x i t  d iameters .  

Two t e s t s  were conducted measuring t h e  t o t a l  plume p ressure  a t  15 e x i t  d iameters .  

T e s t i n g  w i l l  con t i nue  measur ing p ressure  and temperature.  

G .  Acous t i c  S tud ies  

T e s t i n g  t o  a c o u s t i c a l l y  map t h e  sound f i e l d  o f  t h e  Acous t i c  Model Tes t  

F a c i l i t y  (AMTF) i s  p r e s e n t l y  i n  p rogress .  Du r i ng  t h i s  r e p o r t i n g  pe r i od ,  a l l  

e f f o r t s  were d i r e c t e d  toward de te rm in i ng  a f f e c t s  o f  changing t h e  sound source- 

r e c e i v e r  r e l a t i o n s h i p .  E ighteen t e s t s  were conducted and t h e  da ta  f rom these 
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t e s t s  has been p a r t i a l l y  eva lua ted .  T e s t i n g  w i l l  con t inue .  

H .  S o l i d  Motor Contaminat ion Tes t  Program 

T h i s  p r o j e c t  was i n i t i a t e d  t o  make severa l  exper iments i n v o l v i n g  t h e  

plume f rom s o l i d  p r o p e l l a n t  r ocke t  engines f i r e d  a t  a  s imulated a l t i t u d e  up t o  

130,000 f e e t .  These engines c o n t a i n  p r o p e l l a n t s  proposed f o r  r e t r o - r o c k e t s  f o r  

f u t u r e  space v e h i c l e s .  The exper iments a re  t o  determine t h e  f o l l o w i n g :  

1 .  S ize  and v e l o c i t y  o f  s o l i d  p a r t i c l e s  exhausted f rom t h e  engine.  

2. Contaminat ion f rom the  engine depos i ted  on ad jacen t  p a i n t  samples. 

3 .  A t t e n u a t i o n  o f  l a s e r  beams through t h e  exhaust plume. 

4,  Temperature environment on an ad jacen t  t e s t  panel which si-mulates 

a  space v e h i c l e ' s  body. 

The t e s t  program, o f  t e n  s o l i d  motor f i r i n g s ,  was concluded on June 2, 

1966. F i v e  t e s t s  were s u c c e s s f u l l y  conducted d u r i n g  t h i s  r e p o r t i n g  pe r i od .  Two 

o f  t h e  t e s t s  were conducted w i t h  Rocket Power Incorpora ted  motors and one t e s t  

each w i t h  T h i o k o l ,  Un i t ed  Technology Corpora t ion  and A t l a n t i c  Research Co rpo ra t i on  

motors .  Tes t  r e p o r t s  a r e  i n  p repa ra t i on .  

I .  S o l i d  Motor P a r t i c l e  Study 

T h i s  t e s t  program i s  t o  be conducted t o  o b t a i n  i n f o r m a t i o n  concern ing  

s o l i d  p a r t i c l e  d i s t r i b u t i o n  and heat  t r a n s f e r  c h a r a c t e r i s t i c s  o f  plumes, f rom 

s o l i d  p r o p e l l a n t  r o c k e t  motors .  

F a c i l i t y  b u i l d u p  w i l l  beg in  apprx imate ly  June 10, 1966. Twenty Th ioko l  

TX-I1 motors  a r e  scheduled f o r  de l  i v e r y  June 30, 1966. Bu i l dup  i s  p r e s e n t l y  

underway t o  suppor t  t h e  p a r t i c l e  c o l l e c t o r  and engine. 

I V  FACILITIES 

A. Ex tens ion  t o  Components Tes t  F a c i l i t y  i n s t r umen ta t i on  (FY-65) 

Technica l  Systems The c o n t r a c t o r  completed t h e  i n s t a l l a t i o n  and checkout 

phase and depar ted s i t e  on May 25, 1966. A s - b u i l t  drawings and f i n a l  documentat ion 
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a r e  due w i t h i n  60 days a f t e r  comp le t ion  o f  i n s t a l l a t i o n  and checkout.  Con t rac t  

Phase I ,  NAS8-12065 - $1,308,318; Phase I I  c o n t r a c t  NAS8-17126 - $126,000. T h i s  

i s  t h e  f i n a l  r e p o r t  on t h i s  i tem. 

B. Sa tu rn  Support Tes t  Area 

1 .  T r a n s p o r t a t i o n  Hangar and A d d i t i o n  t o  B u i l d i n g  S-4653 

The b u i l d i n g  i s  complete and occupied. A second 25-ton b r i d g e  crane 

i s  under c o n t r a c t  and w i l l  be i n s t a l l e d  i n  e a r l y  J u l y .  

2 .  H igh  Pressure Gas and P r o p e l l a n t s  

Three Norwalk compressors have been rece ived .  I n s t a l l a t i o n  has no t  

s t a r t e d .  The second h i g h  p ressure  gas b o t t l e  has been se t .  Hel ium tanks a r e  

now b e i n g  s e t .  Crane i n  Compressor B u i l d i n g  has been i n s t a l l e d .  Cons t ruc t i on  

i s  about 65% complete.  Con t rac to r  i s  abour f o u r  months behind schedule.  

3 .  Cryogenic Type Hel ium P u r i f i e r  

Due t o  t h e  leakage o f  e i g h t  h i g h  p ressure  va lves  which had t o  be 

re tu rned  t o  vendor f o r  r e p a i r s ,  t he  pneumatic p ressure  t e s t  had t o  be postponed 

t o  t h e  week o f  June 12. The f l o w  t e s t  has s l i p p e d  t o  m id -Ju ly  w i t h  a sh i pp ing  

d a t e  s e t  f o r  J u l y  20. Cost i s  $126,500. 

A d d i t i o n  t o  Advanced Saturn GSE Test  F a c i l i t y  

1 . B r i c k  and Mor ta r  

T h i s  p r o j e c t  i s  p r a c t i c a l l y  complete.  The h i g h  p ressure  t e s t  c e l l  

p i p i n g  and equipment has been i n s t a l l e d  and i s  i n  f i n a l  checkout phase. There 

i s  some work and a d j u s t i n g  y e t  t o  be done on t he  a i r  c o n d i t i o n i n g  equipment. 

2.  Technica l  Systems 

The c o n t r a c t o r  completed t h e  i n s t a l l a t i o n  and checkout phase and 

depar ted  j o b  s i t e  on May 25, 1966. A$-bui 1 t drawings and c o n t r a c t  documentat ion 
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a r e  due w i t h i n  60 days a f t e r  comp le t ion  o f  i n s t a l l a t i o n  and checkout phase. 

Phase 1 c o n t r a c t  NAS~-12087 - $969,618. Phase I I  c o n t r a c t  NAS~-17125 - $130,000. 

Th i s  i s  t h e  f i n a l  r e p o r t  on Technica l  Systems. 

D .  Eng ineer ing  B u i l d i n g  Extens ion (FY-66) 

I n t e r i o r  p a r t i t i o n s  have been i n s t a l l e d  a l ong  w i t h  about 80% o f  t he  

l i g h t  f i x t u r e s .  I t  appears t h a t  t h e  j o b  can be completed by l a t e  J u l y  except  

f o r  a d e l a y  i n  t h e  e l e c t r i c a l  sw i t ch  gear.  R-TEST-F requested e x p e d i t i n g  

ass i s t ance  by F&D some t h r e e  months ago, b u t  i t  may have come t o o  l a t e  t o  

accompl ish an e a r l y  complet ion.  The c o n t r a c t o r  may request  an i n s p e c t i o n  o f  

t h e  b u i l d i n g  by J u l y  15, regard less  o f  t h e  de lay  o f  t h e  e l e c t r i c a l  equipment. 

Telephone equipment can be i n s t a l l e d  a f t e r  t he  i nspec t i on .  The c o n t r a c t  com- 

p l e t i o n  da te  i s  October 1 ,  1966. 

E .  Hel ium L i n e  t o  GSE and S - I B  Dynamic Tes t  Stand 

No problems e x i s t .  Con t rac to r  i s  on schedule and i s  about 65% complete. 

Con t rac t  c o s t  i s  $62,000. 

F. S - I C  Sound Suppressors 

Tes t  Labora to ry  personnel  v i s i t e d  Washington S t a t e  U n i v e r s i t y  f o r  t h e  

purpose o f  i n s p e c t i n g  t he  sca le  mode l ' s  o p e r a t i o n  and progress t o  date.  Some 

a d d i t i o n a l  da ta  was requested t o  be ob ta ined  from the  s u p e r - c r i t i c a l  Hyd rau l i c  

Analogy Model. T e s t i n g  o f  t h e  Syphon I n l e t  model has been completed. E x c e l l e n t  

performance o f  b o t h  these models was observed. Some minor  leakage problems 

were noted d u r i n g  t h e  performance o f  t he  Supersonic Gas J e t  Model. Th i s  w i l l  

be c o r r e c t e d  and t e s t i n g  w i l l  then proceed over  t h e  nex t  f o u r  t o  s i x  weeks. 

An ove r - r un  o f  $2,500 i s  a n t i c i p a t e d  due t o  de lays  by PGC i n  p rocess ing  a change 

i n  scope. A request  f o r  these a d d i t i o n a l  funds i s  be ing  processed. The c o n t r a c t  

w i l l  t e r m i n a t e  i n  mid-August and i t s  cos t s  i f  $77,075. 
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G .  Minor  Cons t ruc t i on  and R&A Pro ie ,c ts  

C o n s t r u c t i o n  i s  i n  progress on t h e  f o l l o w i n g  p r o j e c t s :  

P r o j e c t  Scheduled Complet ion Date 

l mprovements t o  Dodd Road June 1966 

A d d i t i o n a l  Paving a t  B u i l d i n g  4650 September 1966 

M o d i f i c a t i o n s  t o  E l e v a t o r  a t  
Dynamic Tes t  Stand 

A d d i t i o n a l  E l e c t r i c a l  Power 
B u i l d i n g  4748 

June 1966 

A d d i t i o n  t o  Steam P l a n t ,  B u i l d i n g  4567 December 1966 

E l e v a t o r  a t  L i q u i d  Hydrogen Tes t  Stand December 1966 

M o d i f i c a t i o n s  t o  Hel ium System West Area Sep tembe r 1 966 

C o n s t r u c t i o n  has been completed on t h e  f o l l o w i n g  p r o j e c t s  

Repa i rs  t o  Concrete a t  S-lC 

A d d i t i o n  t o  Deion ized Water, B u i l d i n g  S-4549 

Steam L i n e  f o r  Hydrogen Recharger 

Roof Repa i rs ,  B u i l d i n g  4583 

Moro r i ze  Large Valves,  Test  Area 

P r o j e c t s  c u r r e n t l y  under des ign :  

F i  rex  System Addi t i o n ,  Test  Stand 115 

A d d i t i o n a l  Lox Storage f o r  a l l  Test  P o s i t i o n s  - B u i l d i n g  4583 

The f o l l o w i n g  i s  a s t a t u s  summary o f  t h e  R&A P r o j e c t s  s t a r t i n g  w i t h  

FY -65 : 

P r o j e c t s  submi t ted f o r  approva l - - - - - - - - - - - - - - - - - - - -  8  

P r o j e c t s  pending c r i t e r i a - - - - - - - - - - - - -  8  
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P r o j e c t s  pending s t a r t  o f  design--------- - - - - - - - - - -  0 

P r o j e c t s  approved f o r  accomplishment--------------- 18 

P r o j e c t s  i n  c r i t e r i a  p repa ra t i on - - - - - - - - - - - - - - - - - - -  3  

P r o j e c t s  i n  des ign  p repara t ion - - - - - - - - - - - - - - - - - - - - -  3 

P r o j e c t s  pending c o n s t r u c t i o n  con t rac t - - - - - - - - - - - - -  1 

P r o j e c t s  i n  cons t ruc t ion - - - - - - - - - - - - - - - - - - - - - - - - - - -  8  

Pro jec ts  completed-;------------------------------- 19 

P r o j e c t s  t o  be submi t ted f o r  approva l - - - - - - - - - - - - - -  1 

V MISSISSIPPI TEST FACILITY 

D u r i n g  t h i s  p e r i o d ,  Tes t  Labora to ry  had 55 personnel suppo r t i ng  MTF. F i f t e e n  

were on TDY s t a t u s ;  f o r t y  were d i r e c t l y  suppo r t i ng  MTF w i t h i n  Tes t  Labora to ry .  

V I  CONTRACTOR ACTIVITIES 

A .  S-IVB Stage 

1 . s-IVB-501 

V e h i c l e  501 i s  undergo ing p o s t  s t a t i c  checkout a t  t h e  SACTO VCL 

f o l l o w i n g  a successfu l  r e s t a r t  acceptance f i r i n g  on May 26. The two burn  f i r i n g  

was accompl ished on t h e  second a t tempt  w i t h  no problems. F i r s t  bu rn  d u r a t i o n  

was 153 seconds w i t h  an approximate 90 minu te  s imu la ted  coas t  p e r i o d  f o l l owed  

by  a  second bu rn  d u r a t i o n  o f  305 seconds. Du r i ng  t h e  second burn,  a  successfu l  

gimbal program was conducted. The v e h i c l e  was removed f rom Tes t  Stand Beta I 

on June 3 and t r a n s f e r r e d  t o  t he  VCL. 

2 .  S-IVB-502 

Veh i c l e  502 a r r i v e d  a t  SACTO v i a  t h e  Super Guppy on June 1 ,  and was 

i n s t a l l e d  i n  Tes t  Stand Beta 1 ,  on June 6. The acceptance f i r i n g  da te  i s  

scheduled f o r  approx imate ly  August 1 ,  a l though  DAC may be ready t o  acceptance 

f i r e  by  m id -Ju ly .  
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V e h i c l e  204 i s  c u r r e n t l y  i n  s to rage  a t  t he  VCL and i s  scheduled t o  

be shipped t o  KSC on J u l y  1 1 ,  1966. 

Veh i c l e  205 underwent a successfu l  437.5 second d u r a t i o n  acceptance 

f i r i n g  on June 2, 1966. There were no s i g n i f i c a n t  problems a r i s i n g  f rom the  

f i r i n g ,  a1 though da ta  e v a l u a t i o n  i s  incomplete .  The f i r i n g  was delayed one week 

due t o  t h e  s l i p  i n  t h e  acceptance f i r i n g  o f  Veh i c l e  501. Post s t a t i c  checkout 

o f  V e h i c l e  205 w i l l  be done on the  Beta 3 t e s t  s tand .  

B .  MTF ( S -  I I -T) 

Tes ts  ~ 2 - 5 0 9 ~ 6 - 6 6  through A2-51 7-TA-66 were conducted a t  t he  MTF A-2 

Tes t  Stand. 

Tes t  No. Date - D u r a t i o n  C u t o f f  

A2-509-TB-66 5/10/66 9 C u t o f f  was i n i t i a t e d  by r e d l i n e  
observer  m o n i t o r i n g  t h e  he1 ium 
c o n t r o l  b o t t l e  p ressure  on 
Engine No. 3 .  C u t o f f  was be- 
1,ieved erroneous s i nce  t h e  
system appeared t o  be s a t i s -  
f a c t o r y  and an i ns t r umen ta t i on  
connector  was found t o  be loose  

~2-512-TA-66 5/11/66 46 C u t o f f  was i n i t i a t e d  by  t h e  gas 
generator  over  temperatu r e  c u t o f  f 
system (GGOT) on Engine No. 3 .  
The c u t o f f  was be l i eved  t o  be 
erroneous s i nce  t h e  measurement 
was e r r a t i c  f rom T+5 seconds. 

A2-513-TA-66 5/16/66 7.8 C u t o f f  was i n i t i a t e d  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  ( v S C )  on Engine 
No. 3 .  The c u t o f f  appeared t o  be 
due t o  a m a l f u n c t i o n  i n  V S C  system 
s i n c e  Engine No, 3 was o p e r a t i n g  
w i t h i n  accep tab le  l i m i t s .  The 
V S C  acce lerometer  was rep laced .  
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~ 2 - 5 1  4-TA-66 5/17/66 150 C u t o f f  was i n i t i a t e d  manual ly by 
t e s t  conductor .  A1 1 p r imary  
o b j e c t i v e s  were achieved except  
t h a t  Engine No. 4 S , ~ A M  r e s t r a i n e r s  
d i d  no t  re1 ease. A manual command 
had t o  be typed i n  so engines 1, 2, 
and 3 cou ld  be g imbal led.  

A2-51 5-TA-66 5/2/66 354 Cutof f  was i n i t i a t e d  by the  LO2 low 
l e v e l  c u t o f f  system. A l l  systems 
operated s a t i s f a c t o r i l y .  

~2-516-TA-66 5/25/66 1.9 Cu to f f  was i n i t i a t e d  d u r i n g  
t r a n s i t i o n  by a f a u l t y  VSC on 
Engine No. 3 .  The VSC was moved 
t o  another channel and countdown 
was recyc 1 ed . 

C u t o f f  was i n i t i a t e d  when the  Engine 
No. 5 Lox ASI l i n e  broke loose  and 
burned t he  i ns t rumen ta t i on  cab le  t o  
the t h r u s t  O.K. pressure sw i t ch  which 
a u t o m a t i c a l l y  c u t o f f  t he  engines. 

The S - l l - T  v e h i c l e  was dest royed on May 28, 1966, a t  4:17 p.m. CST. The LH2 

tank was rup tu red  when t h e  second s h i f t  crew attempted t o  p ressu r i ze  t he  tank. 

The crew, no t  knowing the  LH2 pressure sensors and swi tches had been d isconnected 

and b e l i e v i n g  the  LH2 ven t  v a l v e  was l eak ing ,  c losed  the  f a c i l i t y  b l o c k i n g  va lves  

wh ich  caused the  v e h i c l e  tank t o  become over -p ressur ized  and t o  b u r s t .  
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B I STR l t&E@& 

I*e\P-P, Sfd 'Johnsrm f*) 
~-D/IBIG, %re & 

I*DBW,  DR", brazek 
!-E-T,'HP. Hi%&st! 
MS-H, Hr, &kens (3) 
F a - E - D ,  Hr. Rmsly 
F a - 8 ,  M r .  Wade 
F~:S,  He, Kremr 
EDVwB , k k ~ ,  P ~ p @ l  
EBV-14, @re Wwk'er 
PPR-6, M r .  *dy 
R-PLYF-D,BR, D r .  ' lucas 
R-P$@E-~,  Mr. #el 1 .e~  
R-P~VE-v I: HP , F ~ U  l,kner 
R-B&WF-a6S, M r .  Schul t a  
W-R&=W, Mr, 'Rathe% 
W-PiVF-P, Wr, Bwi 
W-PCaSE-A, .Hr .  GwrnerdgZ) 
9-PdBbF-SD ; Mr , Shwera 
R-P&VE'-ST; Hr. ,Feskm 
kvp&vE-@, -@, . # " a $ ~ b b ~ y  
~ Y P ~ v E - P ,  Mr.  Pssf ton (2) 

R-TEST-DBR, Ma. Tessmnn 
W-T$%T*B, M r .  MarsaBis 
W-TEST-018, Mr. Mauth 
R-TEST-D&R, Mr. Swsetdarlrr 
W-TEST-C, Mr. Grafton 
R-TEST-CV, Mr. Haukshl 
W-TEST-CT, Mr, Berry 
R-TEST-CF, Mr. FOB% i s 
W-BEST-H, fir. Edwards 
5-TEST-F, Nr,  Garsihgton 
W-TEST-BC! , W, Chumley 
R-TEST-! , Dr, S i  eber 
S-TEST-I9. Mr. 'Schuler 
R-$&ST-IC, H r s  Blake 
%-TEST- B I , M r  , Kas&en&l s 
RLVESB-S, HP. BFF%GQII 
R-TEST-ST, Mr. Kaschig 
R-BEST-SS, 4r. E. Ward 
R-TEST-SP, Wr. Lundy 
W-TEST~ST,  Hr . Bearssn 
W-TESTdSB, M r ,  Drives 
W-TEST-SF$, KR. Ball 
R~TEST-BP,  MF- L ~a 1 nes 
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