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MONTHLY PROGRESS REPORT 
SYSTEMS TEST D l V  I S  ION 

September 1 ,  1967 Through September 30, 1967 

1 .  SATURN iB 

A. S-IB Staqe 

S-IB-11 i s  t e n t a t i v e l y  scheduled t o  a r r i v e  a t  MSFC on October 27, 
1967. 

B. H - 1  Enqine 

Because o f  t h e  se l f - i nduced  ' shor t  i n s t a b i l i t y  b u r s t  exper ienced 
d u r i n g  t e s t  PI-506 a t  t h e  Power P lan t  Tes t  Stand, engine H-4067 was 
removed f rom t h e  t e s t  s tand on September 1 ,  1967, f o r  d isassembly 
and i nspec t i on .  No d isc repanc ies  were found. Engine H156-4D, which 
had exper ienced a rough combustion c u t o f f  a t  Neosho due t o  combustion 
i n s t a b i l i t y ,  was i n s t a l l e d  on September 5, 1967, and t e s t s  PI-507 
th rough  PI-515 were performed as a p a r t  o f  t h e  H-1 engine combustion 
s t a b i l i t y  program. Engine H156-4D was removed on September 23, 1967, 
s i n c e  a l l  "bomb" i ~ d u c e d  i n s t a b i l i t y  dampened w i t h i n  s p e c i f i c a t i o n  
1 i m i t s .  Engine H-4067 ( 2 0 5 ~ )  was i n s t a l  l ed  on September 25, 1967, 
and t e s t e d  twice.  Engine o p e r a t i o n  was s a t i s f a c t o r y  and a l l  "bomb" 
induced i n s t a b i l i t y  on engines Hl56-4D and H-4067 dampened w i t h i n  
s p e c i f i c a t i o n  l i m i t s  d u r i n g  t h e  f o l l o w i n g  t e s t s :  

ENGINE H!56-4D 

TEST NO. - DAT E DURAT l ON (SECONDS) REMARKS 

ENGINE H-4067 

September 8, 1967 
September 11, 1967 
September 13, 1967 
September 14, 1967 
September 15, 1967 
September 18, 1967 
September 19, 1967 
September 20, 1967 
September 21, 1967 

PI-516 September 27, 1957 
PI-517 September 29, 1967 

C a l i b r a t i o n  
Bomb 
C a l i b r a t i o n  
Bomb 
Bomb 
Bomb 
Bomb 
Bomb 
Bomb 

Ca 1 i b r a t  i o n  
Bomb 

C. S-IVB Staqe 

Beta I ! !  T e s t  Stand. which i s  p r e s e n t l y  undergo ing r e b u i l d  f rom 
t h e  S-IVB-503 e x p l o s i o n , i s  expected t o  be ready f o r  use by mid-October. 
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Stage S-IVB-206 w i l l  be r e i n s t a l l e d  on t h i s  t e s t  s tand f o r  a  com- 
p l e t e  p o s t - s t a t i c  checkout. The purpose o f  t h e  t e s t  w i l l  be t o  
checkout t h e  newly r e b u i l t  Beta I l l  Test Stand and t o  repeat t h e  
s tage p o s t - s t a t i c  checkout. An unusua l l y  l a rge  number o f  modi- 
f i c a t i o n s  t o  S-IVB-206 has been made s i nce  complet ion o f  t h e  f i r s t  
p o s t - s t a t i c  checkout. 

I I. SATURN V 

A. S - I C  Staqe 

The S-IC-5 stage was removed from t h e  t e s t  s tand a t  MTF on 
September 1 1 ,  1967, The d e l i v e r y  o f  t he  S-1C-6 s tage t o  MTF has 
been delayed i n d e f i n i t e l y  due tp schedule changes. 

B. F-1 Enqine 

Tests  FW-069 and FW-070 were conducted a t  t h e  West Area F - l  Tes t  
Stand w i t h  F - i  engine S / N  F-5038-1 on September 1 ,  and September 28, 
1967, r espec t i ve l y .  Pr imary purpose o f  these t e s t s  was t o  e s t a b l i s h  
engine base l i ne  performance f o r  t h e  LOX d e p l e t i o n  t e s t  se r i es .  

C. S - l l  Staqe 

A  LOX-LH2 load ing  t e s t  o f  S - 1 1 - 3  p o s i t i o n e d  i n  t h e  A - 1  Test 
Stand a t  MTF was at tempted on September 2, 1967, bu t  was scrubbed a t  
5:30 p.m. p r i o r  t o  i n i t i a t i o n  o f  t h e  t e rm ina l  countdown. A  blowdown 
t e s t  on t h e  s i dewa l l  i n s u l a t i o n  under c ryogen ic  c o n d i t i o n s  was planned 
i n  con junc t i on  w i t h  t h i s  t e s t .  As expected, when us ing  a  new f a c i l i t y  
f o r  t h e  f i r s t  t ime,  numerous smal l  problems encountered w i t h  support  
and f a c i l i t y  hardware prevented t h e  countdown f rom proceeding on 
schedule. NASA and NAA/SD had p r e v i o u s l y  agreed t o  postpone t he  t e s t  
i f  t he  t e rm ina l  countdown was no t  s t a r t e d  p r i o r  t o  3 p.m. 

The LOX-LH2 load ing  and s t a t i c  f i r i n g  mode sequence t e s t  was 
accomplished on September 6, 1967. A f a i l u r e  o f  t h e  LH2 s i dewa l l  
i n s u l a t i o n  f a c i n g  sheet prevented successfu l  complet ion o f  t h e  s i de -  
w a l l  i n s u l a t i o n  c ryogen ic  blowdcwn t e s t .  

The i n s u l a t i o n  f a c i n g  sheet f a i l e d  when t he  LOX tank  l e v e l  reached 
approx imate ly  30% a t  a  f i l l  r a t e  o f  3,800 g.p.m. Slow c h i l l  o f  t h e  
LY2 t ank  a t  Gti2 f l ow ra tes  o f  0.7 and 1.6 lb./min. had a l s o  been i n  
progress f o r  approx imate ly  40 minutes. The f a i l u r e  cons i s ted  o f  
p e e l i n g  o f f  a  6 '  X 4 '  p i ece  o f  t h e  f a c i n g  sheet which exposed t h e  
honeycomb i n s u l a t i o n ,  a l l o w i n g  t h e  purge o u t l e t  pressure t o  drop t o  
0.3 p.s.i.g, T + i s  was t h e  f i r s t  t ime  t h e  new slow bY2 tank  c h i l l  
vethod was used a t  MYF a ~ d  was a l s o  t h e  f i r s t  t i m e  a  S - l l  s tage had 
been t e s t e d  w i t h  h i ghe r  s idewal l i n s u l a t i o n  purge p ressure  (2.6 p.s. i .g.) 
under cryogenic  cond i t i ons ,  



A f t e r  complet ion of  LOX tank ing  t o  t h e  100% l e v e l ,  an i n s p e c t i o n  
was conducted and temporary r e p a i r s  were made t o  t h e  f a c i n g  sheet by 
t a p i n g  a  p i ece  o f  po l ye thy lene  over  t he  exposed area t o  guard aga ins t  
mo i s tu re  and t o  ma in ta i n  t h e  purge pressure a t  0.3 p.s.i.g. The f u e l  
t ank  was f i l l e d  o n l y  t o  t h e  10% l e v e l  due t o  t h i s  f a i l u r e  and t h e  
s t a t i c  f i r i n g  mode sequence t e s t  was performed success fu l l y .  A stage- 
f a c i l i t y  c o m p a t i b i l i t y  s t a t i c  f i r i n g  was success fu l l y  performed on 
September 19, 1967, f o r  a  dura t  i on  o f  65 seconds. The s i dewa l l  
i n s u l a t i o n  blowdown t e s t  was no t  success fu l l y  accomplished due t o  f a i l -  
u r e  o f  t h e  s i dewa l l  purge pressure t o  s t a b i l i z e  a t  t h e  s p e c i f i e d  4 
p.s.i.g, a f t e r  t h e  o u t l e t  vent was c losed  and back f l o w  was i n i t i a t e d .  
Two o f  t h e  t h r e e  i n - f l i g h t  vent covers f a i l e d  t o  re lease  when t h e  
lanyards were p u l l e d  which complete ly  negated t h e  blowdown t e s t .  No 
s i g n i f i c a n t  damage was sus ta ined  by t h e  i n s u l a t i o n .  

The f u l l  d u r a t i o n  acceptance f i r i n g  was s u c c e s s f u l l y  completed on 
September 27, 1967, f o r  a  d u r a t i o n  o f  358 seconds. Manual c u t o f f  was 
i n i t i a t e d  two seconds a f t e r  t h e , t w o  percent  LOX l e v e l  sensor was un- 
covered. P re l im ina ry  data i n d i c a t e d  t h a t  a l l  o b j e c t i v e s  were accom- 
p l i s h e d  w i t h  t he  excep t ion  o f  t he  s i dewa l l  i n s u l a t i o n  blowdown t e s t ,  
The s i dewa l l  i n s u l a t i o n  purge p ressure  aga in  f a i l e d  t o  s t a b i l i z e  a t  
t h e  s p e c i f i e d  pressure and one o f  t he  t h r e e  vent spout covers f a i l e d  
t o  release. 

The newly mod i f i ed  s tage LOX f i l l  and d r a i n  l i n e  was i n s t a l l e d  
p r i o r  t o  t h e  t e s t  g i v i n g  t h e  c a p a b i l i t y  t o  t ank  LOX a t  t h e  o r i g i n a l l y  
designed f l o w r a t e  (5,000 g.p.m,). F i n a l  review o f  t e s t  data i s  i n  
progress t o  f u l l y  eva lua te  t h e  acceptance t e s t i n g  o f  S-11-3 and assure 
t h a t  t h e  A- l  Test  Stand i s  f u l l y  ope ra t i ona l  f o r  S - 1  1 s tage t e s t i n g .  

2. S - l l  S t r u c t u r a l  Test Proqram 

The access tower was e rec ted  d u r i n g  t h e  week o f  September 10, 
1967. The f a c i l i t y  c o n s t r u c t i o n  i s  p rogress ing  on schedule. The 
present  R-ME schedule r e f l e c t s  t h e  stage s t r u c t u r a l  t e s t  specimen 
d e l i v e r y  t o  R-TEST on March 4, 1968. 

S -  I VB-504 (blew) was removed f rom t h e  Beta I Test  Stand a t  
t h e  Sacramento Test  Center (SACTO) on August 3 1 ,  1967, and p laced  i n  
s to rage  a t  the  Ver t  i ca  1 Checkout Laboratory.  

Stage S -  IVB-505 (New) was i n s t a l  l e d  on Beta I Test Stand a t  
SACHO on September 1 ,  1967, and has been undergoing p r e - s t a t i c  check- 
ou t  i n  p r e p a r a t i o n  f o r  a f u l l  d u r a t i o n  s t a t i c  f i r i n g  on October 1 1 ,  
1967, Th i s  is a n t i c i p a t e d  t o  be t h e  l a s t  s t a t i c  f i r i n g  a t  SACTO f o r  
s i x  o r  seven months, 
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A LOX and hydrogen load ing  t e s t  was accomplished a t  t h e  MSFC 
S-IVB B a t t l e s h i p  Tes t  Stand on September 6, 1967, t o  i n v e s t i g a t e  t h e  
LH2 d e p l e t i o n  l e v e l  sensor c y c l i n g .  A second l oad ing  t e s t  was 
performed on September 12, 1967. Data ob ta i ned  d u r i n g  t h e  load ing  
t e s t s  i n d i c a t e d  t h a t  LH2 l oad ing  can and does cause i n t e r m i t t e n t  
d e p l e t i o n  l e v e l  sensor c y c l i n g s .  

On September 13, 14 and 15, 1967, a  s e r i e s  o f  LOX and LH2 p re -  
v a l v e  c y c l e  t e s t s  were conducted t o  p rov i de  da ta  on va r i ous  ac tu -  
a t i o n  c o n t r o l  methods. 

S t a r t  t ank  emergency c h i l l d o w n  t e s t s  were conducted on September 
21 and 28, 1967. These t e s t s  were conducted t o  v e r i f y  a  method o f  
c o n t r o l l i n g  t h e  s t a r t  t ank  p ressure  i n  case o f  a  s t a r t  t a n k  ven t  and 
r e l i e f  va l ve  f a i l u r e  a t  KSC. Data ob ta ined  d u r i n g  these t e s t s  i n -  
d i c a t e d  t h a t  t he  s t a r t  t ank  r e s u l t s  can be c o n t r o l l e d  by engine 
he l i um  tank  ch i l l down .  

I I I. AQOLLO APPb l CAT t ONS 

1. Rotary  Concept 

The s t a t u s  o f  t h e  r o t a r y  t ype  d r i l l  i s  t h e  same as repo r t ed  
l a s t  month s i nce  t h e  f und ing  s i t u a t i o n  has no t  p e r m i t t e d  awarding 
o f  a  c o n t r a c t  w i t h  Westinghouse E l e c t r i c  Corporat ion.  

2. Percuss ive Concept 

In-house t e s t i n g  on t h e  hammer assembly has been postponed 
u n t i l  e a r l y  October 1967, due t o  r e l o c a t i o n  o f  t h e  Lunar D r i l l  Shop 
t o  B u i l d i n g  4649. 

A  des ign rev iew was h e l d  w i t h  Nor throp and R-TEST-BDM on t h e  
d r i l l  s t r i n g  d r i v e .  Severa l  changes were incorpora ted  by Nor th rop  and 
t h e  drawings re leased  t o  t h e  shop f o r  f a b r i c a t i o n .  

The new Nor th rop  hammer des ign was rece ived  in-house and i s  be ing  
reviewed by R-TEST-BQM. The drawing has been re leased t o  t h e  shop 
f o r  f a b r i c a t i o ~ .  

A  meet ing was h e l d  w i t h  Nor th rop  t o  d iscuss t h e  des ign o f  t h e  
su r f ace  u n i t  assembly. Nor throp was d i r e c t e d  t o  f o l l o w  a  more eco- 
nomical  design. 

LSSM P r o i e c t  

The General Motors and 8endix m o b i l i t y  t e s t  a r t i c l e s  were moved 
t o  B u i l d i n g  1-649 and s t ee r ing  t e s t s  were conducted by  R-PGVE. 
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The t e s t  course des ign  layou t  was completed by R-TEST-F and 
presented t o  t h e  Advanced Systems O f f i c e  f o r  t h e  a l l o c a t i o n  o f  
funds requ i r ed  f o r  c o n s t r u c t i o n .  

C. ATM So la r  Panel Deployment Tests  

I n i t i a l  t e s t i n g  has been completed on t h e  10- foot  t e s t  beam. 
No f u r t h e r  t e s t s  a r e  a n t i c i p a t e d  u n t i l  A s t r i o n i c s  Labora to ry  de- 
l i v e r s  t h e i r  complete t e s t  f i x t u r e .  P r e l i m i n a r y  es t imates  p l ace  
t h i s  hardware d e l i v e r y  i n  t h e  month o f  November 1967. 

D. S-IVB O r b i t a l  Workshop 

The genera l  t e s t  p l a n  f o r  t h e  S-IVB O r b i t a l  Workshop has been 
rece i ved  and i s  p resen t  l y  be ing  reviewed by Labora to ry  personnel .  

!v .  V E H  l CLE STORAGE PROGRAM 

Dur ing  t h i s  pe r i od ,  f i v e  meet ings o f  t h e  RGDO Stage Storage 
Committee were h e l d  t o  r eso l ve  s to rage  problems and t o  deve'lop 
a d d i t i o n a l  s to rage  gu ide l i nes .  

Storage a c t i o n  i tems reso lved  d u r i n g  t h i s  p e r i o d  were as f o l -  
lows : 

ITEM - 
80-67- 10 S t r u c t u r a l  requirements f o r  s torage.  
98-61-2 Requirement f o r  35% r e l a t i v e  hum id i t y  minimum. 
98 - 67 - 3 Temperature requirements f o r  b a t t e r y  s torage.  
100-67- 1 Eva lua t i on  o f  proposals  f o r  an indus t ry -w ide  s to rage  

s tudy.  
80-67- 12 Gu ide l ines  f o r  s torage.  
104-67- 1 Review o f  S-IB Storage Plan 6OCO6032. 

S i x  p roposa ls  f o r  an indus t ry -w ide  s to rage  s tudy were rece i ved  
and eva lua ted  by t h e  Stage Storage Committee. Eva lua t ions  were f o r -  
warded t o  t h e  Purchasing O f f i c e .  

The Stage Storage Committee i s  now beg inn ing  t o  develop MSFC 
standards f o r  s to rage  o f  each Sa tu rn  stage. P rev i ous l y  developed 
s to rage  g u i d e l i n e s  w i l l  be i nco rpo ra ted  i n t o  an approved MSFC format  
and w i l l  se rve  as a  b a s e l i n e  f o r  f u t u r e  Saturn s to rage  procedures.  
These MSFC standards w i l l  t hen  be expanded o r  amended as r e q u i r e d  
t o  keep abreas t  w i t h  f u t u r e  s to rage  problems. 
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The t e s t  course des ign layou t  was completed by R-TEST-F and 
presented t o  t h e  Advanced Systems O f f i c e  f o r  t h e  a l l o c a t i o n  o f  
funds requ i red f o r  c o n s t r u c t  ion.  

C. ATM So la r  Panel Deployment Tests  

I n i t i a l  t e s t i n g  has been completed on t h e  10- foot  t e s t  beam. 
No f u r t h e r  t e s t s  a r e  a n t i c i p a t e d  u n t i l  A s t r i o n i c s  Laboratory  de- 
l i v e r s  t h e i r  complete t e s t  f i x t u r e .  P re l im ina ry  es t imates  p l a c e  
t h i s  hardware d e l i v e r y  i n  t h e  month o f  November 1967. 

D. S - I V B  O r b i t a l  Workshop 

The genera l  t e s t  p l a n  f o r  t h e  S - I V B  O r b i t a l  Workshop has been 
rece ived  and i s  p r e s e n t l y  be ing  reviewed by Laboratory  personnel .  

I V. VEH l CLE STORAGE PROGRAM 

Dur ing  t h i s  pe r i od ,  f i v e  meetings o f  t h e  RGDO Stage Storage 
Committee were h e l d  t o  r eso l ve  s to rage  problems and t o  devejlop 
a d d i t i o n a l  s to rage  gu ide l i nes .  

Storage a c t i o n  i tems reso lved  d u r i n g  t h i s  p e r i o d  were as f o l -  
1 ows : 

ITEM - 
80-67- 10 S t r u c t u r a l  requirements f o r  storage. 
98-67-2 Requirement f o r  35% r e l a t i v e  hum id i t y  minimum. 

98-67-3 Temperature requirements f o r  b a t t e r y  storage. 
100-67- 1 Eva lua t i on  o f  proposa 1s f o r  an i ndust ry-wi  de s to rage  

s tudy.  
80-67- 12 Gu ide l ines  f o r  s torage.  
104-67- 1 Review o f  S - I B  Storage Plan 6OCO6032. 

S i x  p roposa ls  f o r  an indus t ry -w ide  s to rage  s tudy were rece i ved  
and eva lua ted  by t h e  Stage Storage Committee. Eva lua t ions  were f o r -  
warded t o  t h e  Purchasing O f f i c e .  

The Stage Storage Committee i s  now beg inn ing  t o  develop MSFC 
standards f o r  s to rage  o f  each Saturn stage. P rev i ous l y  developed 
s to rage  g u i d e l i n e s  w i l l  be incorpora ted  i n t o  an approved MSFC format  
and w i l l  serve  as a  b a s e l i n e  f o r  f u t u r e  Saturn s to rage  procedures. 
These MSFC standards w i l l  t hen  be expanded o r  amended as r equ i r ed  
t o  keep abreas t  w i t h  f u t u r e  s to rage  problems. 

&q7gQ/22 
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
COMPONENTS & SUBSYSTEMS DIVISION 

September 1, 1967 through September 30, 1967 

I .  SATURN I B  

A .  Ground S u w ~ o r t  E a u i ~ m e n t  

1. Sa tu rn  I B  Apol lo  Access A r m  

The Apol lo  Command Module Access A r m  s u p p o r t s  an 
env i ronmen ta l l y  cond i t i oned  cab  through which a s t r o n a u t s  and 
s e r v i c e  pe r sonne l  e n t e r  t h e  Apol lo  s p a c e c r a f t .  The arm and 
t h e  env i ronmenta l  chamber were r e c e n t l y  r ede s igned  t o  accommo- 
d a t e  t h e  new s p a c e c r a f t  h a t c h  de s ign  and a l s o  t o  i n c o r p o r a t e  
changes  t h a t  p rov ide  more r e l i a b l e  and f a s t e r  e g r e s s  r o u t e s .  

The EC-34 c o n f i g u r a t i o n  o f  t h e  command module 
p r o t o t y p e  arm t e s t i n g  was completed on September 16 ,  1967. 
From t h e  t e s t s  i t  was determined t h a t  t h e  hood and APD a r e a s  
needed m o d i f i c a t i o n  t o  a c q u i r e  p rope r  o p e r a t i o n .  

The LC-34 f l i g h t  arm was sh ipped  t o  t h e  MSFC t e s t  
a r e a  on September 19 and i n s t a l l e d  f o r  t e s t i n g  from September 19 
t o  September 26, 1967.  I n s t r u m e n t a t i o n ,  p re -checks ,  and manual 
o p e r a t i o n s  a r e  complete and au tomat ic  checks a r e  now i n  p r o g r e s s .  

On October 9 ,  a  team of  KSC (Bendix)  pe r sonne l  w i l l  
come t o  MSFC t o  modify t h e  APD l i f t i n g  beam and APD c e n t e r i n g  
d e v i c e  a s semb l i e s  t o  c o r r e c t  t h e  d i s c r e p a n c i e s  no t ed  on t h e  
LC-34 Environmental  Chamber ( p r o t o t y p e )  . 

SATURN V 

A .  S-IC S t age  

The F- 1 Turbopump F a c i l i t y  p rov ide s  t h e  c a p a b i l i t y  
t o  perform 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 develop-  
ment t e s t s  on S-LC/F-1 turbopump p r o p e l l a n t  f e ed  sys tems.  Th i s  
f a c i l i t y  c o n t a i n s  8 gas geacra tor  d r i v e n  F-k turbopump which 
i s  mounted on a t h r u s t  chamher and s i m u l a t e s  t h e  S-IC f low 
sys tem from t h e  suc$sion d u c t  i .s , lets t o  t h e  main s h u t o f f  v a l v e s  
o f  t h e  engine ,  



R&D 6  + 6 Turbopump S / N  4072224 h a s  been i n s t a l l e d  
i n  t h e  F-1 Turbopump T e s t  F a c i l i t y  and t h e  h igh  p r e s s u r e  d u c t s  
a l i g n e d  and f i t t e d .  F a c i l i t y  bu i l dup  h a s  been completed and 
t h e  turbopump i s  c u r r e n t l y  be ing  ins t rumented .  T e s t i n g  w i l l  
bc delayed u n t i l  November 1967 because  o f  t h e  t e s t  s chedu l e  o f  
h i g h e r  p r i o r i t y  p r o j e c t s .  

S-IC 17- inch LOX flowmeter  S / N  WE17-35 h a s  been 
i n s t a l l e d  and w i l l  be t e s t e d  s t a r t i n g  i n  November 1967. 

2.  LOX Deple t ion  T e s t i n g  

The purpose o f  t h i s  t e s t  program i s  t o  s u p p o r t  
R-TEST-SP i n  a  s t udy  o f  t h e  LOX d e p l e t i o n  c h a r a c t e r i s t i c s  
o f  t h e  F-1  Engine shutdown sequence .  The u l t i m a t e  g o a l  o f  
t h e  t e s t  program i s  t o  p r e d i c t  LOX d e p l e t i o n  c h a r a c t e r i s t i c s  
o f  t h e  S-I@ Ground S tage  Engine System and Sa tu rn  V f l i g h t  
v e h i c l e .  

The f a c i l i t y  bu i l dup  i s  i n  p r o g r e s s .  Genera l  
c l e a n i n g  o f  t h e  LOX sys tem has  s l i p p e d  t h e  t e s t  s t a r t  d a t e  
t o  November 1 7 ,  1967. 

B .  S - I 1  S tage  

S - I 1  I n s u l a t i o n  

B-Cell P o s i t i o n  1 - Linde I n s u l a t i o n  (70" Tank) 

The g e n e r a l  o b j e c t i v e  o f  t h i s  t e s t  program i s  t o  
e v a l u a t e  a  Linde p re -evacua ted ,  pane l - type  i n s u l a t i o n  sys tem 
f o r  p o s s i b l e  a p p l i c a t i o n  t o  l i q u i d  hydrogen b o o s t e r  s t a g e s .  

C o r r e c t i o n s  t o  i n t e r n a l  t a n k  f i l l  sys tem a r e  i n  
p r o g r e s s .  T e s t i n g  ha s  n o t  been r e schedu l ed .  

W-Cell P o s i t i o n  1 - Foam I n s u l a t i o n  (7x7 Ca lo r ime t e r )  

Th i s  t e s t  program was r eques t ed  by P&VE Labora to ry  
t o  e v a l u a t e  t h e  s t r u c t u r a l  i n t e g r i t y  and the rmal  performance o f  
a n  S&ID, CPR-369-3 foam i n s u l a t i o n  system. 

P r e l im ina ry  p lann ing  has  been i n i t i a t e d ;  however, 
t e s t  p l a n  and s t a r t  date have  n o t  been e s t a b l i s h e d .  

B - @ e l l  P o s i t i o n  2 - S - I I  I n s u l a t i o n  24" Ca lo r ime t e r  



Thi s  t e s t  program was r e q u e s t e d  by P&VE Labora to ry  
t o  e v a l u a t e  t h e  e f f e c t i v e  conductance o f  t h e  S - I 1  s t a g e  common 
bu lkhead .  

Four t e s t s  (C-047-1 through 4)  were accomplished 
d u r i n g  t h i s  r e p o r t  p e r i o d .  P r e l im ina ry  r e s u l t s  i n d i c a t e  
conductance  h i g h e r  t han  expec ted .  Re-eva lua t ion  o f  program 
o b j e c t i v e s  i s  i n  p r o g r e s s .  

2 .  S - I 1  and S-IVB LOX Preva lve  Flow T e s t s  

Reques to r :  R-TEST-SS 

The t e s t  o b j e c t i v e s  f o r  t h e  S - I 1  and S-IVB LOX 
Preva lve s  a r e  t o  determine  t h e  a c c e p t a b i l i t y  and o p e r a t i n g  
c h a r a c t e r i s t i c s  o f  t h e  v a l v e s  under  s h u t o f f  c o n d i t i o n s  a t  
v a r i o u s  c l o s i n g  r a t e s  and LOX f l o w r a t e s .  

The i n i t i a l  scope o f  t h e  program h a s  been changed 
t o  i n c l u d e  .LOX flow t e s t s  on t h e  S-IVB P reva lve .  The S-IVB 
P reva lve  and i t s  t e s t  r equ i rements  a r e  t o  be  f u r n i s h e d  by 
R-TEST-SS. 

The S - I 1  LOX Preva lve  t e s t s  which have been con- 
duc ted  a r e  be ing  documented i n  a  memorandum r e p o r t .  The d a t a  
o b t a i n e d  i n  t h e s e  t e s t s  i s  probably  n o t  t y p i c a l  f o r  t h i s  va, lve 
a s  a  v a l v e  b e a r i n g  g a l l e d  du r ing  t e s t i n g .  The memorandum 
r e p o r t  w i l l  be  t r a n s m i t t e d  i n  e a r l y  October 1967. 

Due t o  u n a v a i l a b i l i t y  of  new hardware ,  no  f u r t h e r  
t e s t i n g  i s  contemplated  a t  t h i s  t ime .  Th i s  p r o j e c t  w i l l  n o t  
b e  inc luded  i n  subsequent  Monthly P rog re s s  Repo r t s .  

C .  S-IVB S tage  

Reques to r :  R-P&VE-PAC 

Th i s  p r o j e c t  was r eques t ed  by P&VE t o  f u r t h e r  t h e  
development o f  e x i s t i n g  and advanced 5-2  turbopumps and sub- 
sys tems .  T e s t  P o s i t i o n  501 i s  be ing  p r epa red  f o r  t h i s  t e s t i n g .  

The shop ,  W-TEST-BS, i s  abou t  99% complete .  The 
l a s t  m a j o r  item, $he LH2 sump, i s  complete excep t  f o r  x- ray  
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i n s p e c t i o n  of two f l ange  welds.  Severa l  o t h e r  i tems s t i l l  
have t o  be x-rayed;  some a r e  new we lds ,o the r s  a r e  r e p a i r s  of  
x-ray r e j e c t s .  The 100,000-gallon LH2 s t o r a g e  t ank  i s  be ing  
checked ou t  wi th  LN2 and w i l l  be ready f o r  l i q u i d  hydrogen 
i n  October. Because of  t h e  embri t t lement  problem, a d d i t i o n a l  
x-ray and r e p a i r  .have been r equ i r ed  which has  delayed bu i ldup .  
Targe t  d a t e  f o r  beginning of t e s t i n g  i n  Tes t  P o s i t i o n  501 i s  
now December 20, 1967. 

2 .  J-2X Thrus t  Chamber T h r o t t l i n g  T e s t s  

Requestor : R-P&VE-PA 

This  program was e s t a b l i s h e d  t o  e v a l u a t e  t h e  
t h r o t t l i n g  c h a r a c t e r i s t i c s  of 5-2 t h r u s t  chambers. Engine 
t h r u s t  excurs ions  of  5K t o  200K (Sea Level)  a r e  contemplated.  
This  w i l l  be accomplished i n  a  2-phase program. 

Phase 1 c o n s i s t s  of f a c i l i t y  des ign ,  f a c i l i t y  
a c t i v a t i o n ,  and i n i t i a l  J-2X t e s t i n g .  The f a c i l i t y  u t i l i z e s  
p r e s s u r i z e d  p r o p e l l a n t  tanks  and t h r o t t l e  va lves  t o  c o n t r o l  
t h e  engine t h r u s t  l e v e l .  The a c t i v a t i o n  t e s t  f i r i n g s  i nc lude  
i g n i t i o n ,  p a r t i a l  t r a n s i t i o n ,  f u l l  t r a n s i t i o n ,  and mainstage 
of  a  t u b u l a r  w a l l  5-2 t h r u s t  chamber wi th  a  ceramic c o a t i n g  
t o  i n c r e a s e  combustion zone d u r a b i l i t y .  

I n i t i a l  J-2X t e s t i n g  u t i l i z e s  a  5-2 t h r u s t  chamber 
t a p o f f  c a p a b i l i t y .  The t h r u s t  chamber w i l l  be eva lua t ed  a t  
s t eady  s t a t e  c o n d i t i o n s ,  fou r  t o  s i x  mixture r a t i o s ,  and be- 
tween 5K t o  200K SL t h r u s t  l e v e l s  (no dynamic t h r o t t l i n g ) .  

Phase I1 w i l l  c o n s i s t  of  dynamic t h r o t t l i n g  of  a  
5-2 t h r u s t  chamber wi th  and without  h o t  gas  t a p o f f  c a p a b i l i t i e s ,  
a t  f o u r  t o  s i x  mixture r a t i o s ,  and between 5K and 200K SL t h r u s t .  
These t e s t s  w i l l  d e f i n e  engine and f a c i l i t y  ope ra t ing  c a p a b i l i t i e s  
and w i l l  permit  t h r u s t  chamber and t apo f f  op t imiza t ion .  

N o  t e s t s  were conducted dur ing  t h i s  r e p o r t i n g  pe r iod .  

Because of hydrogen embri t t lement  t h e  gaseous 
hydrogen system welds have been r a d i o g r a p h i c a l l y  i n spec t ed  
and have n o t  passed a t  t h i s  d a t e .  Also,  t h e  GH2 recha rge r s  
and t h e  i n t r a - a r e a  GWp system (which w i l l  be  used t o  p r e s s u r i z e  
t h e  T.S. 500 GM2 ba t t e rLee )  a r e  not s e r v i c e a b l e  y e t .  
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S t a t i c  t h r o t t l i n g  t e s t s  w i l l  beg in  a f t e r  t h e  above 
problems a r e  r e s o l v e d .  A t  t h i s  t ime ,  t h e  t e s t  resumpt ion d a t e  
i s  e s t i m a t e d  t o  be  October 12 o r  17 .  

3 .  5-2 Engine Te lescop ing  Nozzle 

Reques to r :  R-P&VE-PA 

The t e s t  o b j e c t i v e  i s  t o  e v a l u a t e  t h e  f e a s i b i l i t y  
o f  t h e  proposed 5 - 2  Engine Te lescop ing  Nozzle d e s i g n .  Th i s  
p roposa l  c o n s i s t s  o f  a  r e t r a c t a b l e  engine  n o z z l e  s k i r t  which 
w i l l  s tow i n  t h e  e x i s t i n g  s t a g e  i n t e r f a c e  enve lope .  A f t e r  
s t a g e  s e p a r a t i o n ,  t h e  n o z z l e  can be extended t o  o b t a i n  optimum 
eng ine  expansion r a t i o .  The p r o j e c t  w i l l  u t i l i z e  a  working 
mockup ( n o n - f l i g h t  hardware)  t o  e v a l u a t e  t h e  de s ign  p r o p o s a l .  

S t r a i n  gauges and acce l e rome te r s  have been i n s t a l l e d  
and f o u r  checkouts  completed on August 27,  1967. These check- 
o u t s  r e v e a l e d  t h a t  coun te rweigh t  e q u a l i z a t i o n  improved n o z z l e  
deployment;  t e s t i n g  c o n t i n u e s .  

4 .  -2 LH S losh  T e s t i n g  

Th i s  program s u p p o r t s  P&VE and T e s t  Labora to ry  i n  
a r e a s  o f  LH2 p r o p e l l a n t  f e e d  sys tem s t u d i e s  and LOX s t u d i e s  i n  
a n  e l l i p s o i d a l  t a n k .  

No t e s t s  were conducted du r ing  t h i s  r e p o r t  p e r i o d .  
Stand m o d i f i c a t i o n s  a r e  a w a i t i n g  hardware from t h e  shop.  
T e s t i n g  i s  t o  be resumed a f t e r  t h e  vacuum f a c i l i t y  t e s t s .  

5.  S-IVR A u x i l i a r y  Propu ls ion  System T e s t i n g  

The S-IVB A u x i l i a r y  Propu ls ion  System T e s t  Program 
was r e q u e s t e d  by P&VE Labora to ry  f o r  conduc t ing  t e s t s  on upper  
s t a g e  u l l a g e  and a t t i t u d e  c o n t r o l  eng ines  and systems a t  simu- 
l a t e d  vacuum environments .  

Three Tapco eng ines  were i n s t a l l e d  i n  t h e  Sa tu rn  
V/IVB APS Module and accumulators  were i n s t a l l e d  a t  t h e  i n l e t  
o f  each o x i d i z e r  v a l v e .  These be l lows- type  accumula to r s  were 
charged w i th  gaseous  hel ium t o  125 g . s .  i . a . ,  and two a l t i t u d e  
t e s t s  were t h e n  conducted i n  which v a r i o u s  eng ine  p u l s i n g  
combinat ions  Qere u t i l i z e d .  The o x i d i z e r  supp ly  manifold  
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p r e s s u r e  o s c i l l a t i o n s  were damped from t h e  u s u a l  * 150 p .  s .  i. 
t o  k 1 0  p . s  . i .  maximum, and t h e  normal 150 p . s . i .  v a l v e  i n l e t  
p r e s s u r e  o s c i l l a t i o n s  were reduced t o  f 20 p . s . i .  maximum. 

One a d d i t i o n a l  t e s t  s e r i e s  i s  schedu led  i n  which 
t h e  accumulator  be l lows  w i l l  be  "s tacked" ,  o r  locked  down, by 
app ly ing  225 p . s , i . a .  GHe p r e s s u r e ,  and t h e  eng ine s  pu l s ed  t o  
de te rmine  t h e  e f f e c t  o f  a  f i x e d  volume a t  t h e  v a l v e  i n l e t s  on 
t h e s e  p r e s s u r e  o s c i l l a t i o n s .  

11. SATURN V 

D. Ground Support  Equipment 

Ground Support  Equipment t e s t i n g  i n c l u d e s  development 
and accep tance  t e s t  programs o f  Sa tu rn  V launch v e h i c l e  suppo r t  
hardware under t h e  de s ign  cognizance  o f  bo th  MSFC and KSC. 
Launch environments a r e  s imu la t ed  a s  c l o s e l y  a s  p o s s i b l e  f o r  
bo th  t y p e s  o f  t e s t  p r o g r a m  a l though  launch suppo r t  equipment 
t o  be i n s t a l l e d  l a t e r  a t  t h e  launch complex i s  used f o r  ac -  
c ep t ance  t e s t  programs o n l y .  

For v e h i c l e  s e r v i c e  arm t e s t s ,  t h e  swing arms a r e  
mounted i n  a  tower which d u p l i c a t e s  t h e  launch u m b i l i c a l  tower 
a t  KSC. The ground u m b i l i c a l  i s  connected  t o  t h e  v e h i c l e  
u m b i l i c a l  p l a t e  t h a t  i s  mounted i n  a  s imu la t ed  v e h i c l e  s k i n  
p a n e l .  Th i s  p a n e l  i s  mounted on a random motion s i m u l a t o r  
which s i m u l a t e s  t h e  r e l a t i v e  mot i ons  between t h e  launch v e h i c l e  
and launch tower .  For i n f l i g h t  d i s connec t  arms, t h e  p a n e l  i s  
connected  t o  t h e  random motion s i m u l a t o r s  through an e l e v a t o r  
sys tem s o  v e h i c l e  l i f t - o f f  a c c e l e r a t i o n s  can be d u p l i c a t e d .  
I n  a d d i t i o n ,  t h e  equipment i s  exposed t o  wind, r a i n ,  and c ryo-  
g e n i c  t empe ra tu r e s  t o  i nc lude  wor s t  c a s e  de s ign  c o n d i t i o n s .  

I n  t h e  t e s t  programs,  component checkout  t e s t s  a r e  
conducted  a f t e r  i n s t a l l a t i o n  o f  t h e  t e s t  hardware i n  t h e  t e s t  
f a c i l i t y .  Th i s  phase  of  t h e  program i s  fo l lowed by subsystem 
checkouts  and subsequen t l y ,  complete systems t e s t s  s i m u l a t i n g  
launch environments .  A d e s c r i p ~ i o n  o f  hardware undergoing 
t e s t s  and t h e  r e s u l t s  of  t h e s e  t e s t s  f o l l ows :  

LC-39 Se rv i ce  Arms 

a .  S- IC  ---- ) - Thi s  p r e f l i g h t  arm 
s u p p l i e s  t h e  v e h i c l e  S-ZC S t a g e  with l o x  f i l l  and d r a i n  s e r v i c e s  
a s  w e l l  a s  pe r sonne l  access k o  :be v e h i c l e .  The arm h a s  capa- 
b i l i t i e s  t o  a l l o w  a u ~ o m a t i c  r e connec t i on  i n  c a s e  o f  a  miss ion  
ho ld  o r  2 b o r t ,  



The s p e c i a l  s e r i e s  o f  t e s t s  conducted f o r  P&VE 
t o  de te rmine  t h e  maxi~num l o x  l i n e  p r e s s u r e  t h a t  t h e  c a r r i e r  
cou ld  have and s t i l l  be r e t r a c t e d  i n d i c a t e d  t h a t  approx imate ly  
15 p . s . i . g .  would s t o p  a  r e t r a c t i o n .  A s p e c i a l  s e r i e s  o f  t e s t s  
was conducted t o  determine  t h e  minimum p r e s s u r e  o f  h y d r a u l i c  
sys tem t h a t  would g i v e  a  s a t i s f a c t o r y  arm r e t r a c t i o n  under no 
wind and r e t a r d i n g  wind c o n d i t i o n s .  These t e s t  r e s u l t s  were 
t r a n s m i t t e d  t o  t h e  cogn i zan t  des ign  g roups .  The r e l i a b i l i t y  
tes ts  were suspended du r ing  t h e  above t e s t s  and a r e  now b e i n g  
completed .  

b .  S-TC Forward ( S e t  111)  - Thi s  p r e f l i g h t  arm 
s u p p l i e s  t h e  forward end o f  t h e  S-IC s t a g e  w i th  e l e c t r i c a l ,  
pneumatic,  a i r  c o n d i t i o n i n g  s e r v i c e s ,  and pe r sonne l  a c c e s s .  

The arm was r e - a c t i v a t e d  t o  run  a  s p e c i a l  s e r i e s  
o f  t e s t s  f o r  KSC t o  determine  t h e  minimum h y d r a u l i c  sys tem re- 
t r a c t i o n  p r e s s u r e  would g i v e  a  s a t i s f a c t o r y  arm r e t r a c t i o n  under  
no wind and r e t a r d i n g  wind c o n d i t i o n s .  A f t e r  complet ion  o f  t h e s e  
t e s t s  t h e  arm was aga in  p l aced  i n  a  s tandby c o n d i t i o n .  

c .  S - I 1  In t e rmed ia t e  (AA-04-02) - Thi s  i n f l i g h t  
s e r v i c e  arm p rov ide s  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 
LH2 and l o x  s e r v i c e s  t o  t h e  S - I 1  s t a g e .  The l c x  and LH2 l i n e s  
have  independent  connec t i ons  t o  t h e  s t a g e  wh i l e  t h e  remainder  
o f  t h e  s e r v i c e  l i n e s  i n  t h e  arm a r e  connected  t o  t h e  s t a g e  
through one common c a r r i e r ,  The AA-04-02 arm was modif ied  a t  
MSFC by i n s t a l l i n g  a  l anya rd  wi thdrawal  sys tem f o r  t h e  main 
u m b i l i c a l  t o  r e p l a c e  t h e  d u a l  c y l i n d e r  wi thdrawal  sys tem used 
o.n AA-04-01 and AA-04-03, R&D t e s t s  on t h e  l anya rd  wi thdrawal  
sys tem have been completed and accep tance  t e s t s  a r e  now i n  
p roce s s  t o  v e r i f y  t h e  o p e r a t i o n  of  t h e  AA-04-02 arm t o  suppo r t  
v e h i c l e  l aunch ,  It i s  planned t o  r e t r o - f i t  t h e  l anya rd  siystem 
on AA-04-01 and AA-04-03. 

System t e s t s  were conducted on t h e  u m b i l i c a l  
l anya rd  wi thdrawal  system which r e v e a l e d  a  problem of  u m b i l i c a l  
wi thdrawal  c a b l e  damage, Also ,  t h e  l e f t  l e g  o f  t h e  u m b i l i c a l  
impacted t h e  arm s t r u c t u r e .  The problem o f  t h e  u m b i l i c a l  l e g  
impact ing t h e  arm s t r u c t u r e  ( l o x  coup l e r  s t a t i c  l anya rd  a t t a c h  
p o i n t )  d u r i n g  s imu la t ed  p re launch  c o n d i t i o n s  and r e i n s t a l l i n g  
t h i s  s t r u c t u r e  f o r  v e h i c l e  l aunch .  The wi thdrawal  c a b l e  damage 
problem was reduced wi th  f u r t h e r  m o d i f i c a t i o n s  t o  t h e  wi thdrawal  
sys tem.  The scheduled sh ipp ing  d a t e  f o r  t h e  l anya rd  convers ion  
m o d i f i c a t i o n  i n  suppor t  of  AS-502 took  precedence over  t h e  com- 
p l e t e  r e s o l u t i o n  o f  t h e s e  t w o  prablerns. 
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The lanyard  conversion k i t  f o r  t h e  S-11 in -  
t e rmed ia t e  s e r v i c e  arm was shipped September 15 ,  1967, t o  
suppor t  AS-502 v e h i c l e .  

The modified lox  l i n e ,  r epo r t ed  i n  l a s t  month's 
p rog res s  r e p o r t , h a s  passed t h e  cold-shock t e s t ,  f l e x  c y c l i n g  
t e s t s ,  v i b r a t i o n  t e s t s ,  and b u r s t  t e s t .  

d .  S - I1  Forward (AA-05-01) - 

This  i n f l i g h t  s e r v i c e  arm provides  a i r  con- 
d i t i o n i n g ,  e l e c t r i c a l ,  and pneumatic s e r v i c e s ,  p l u s  a  GH2 
v e n t  f o r  t h e  S - I1  s t a g e .  A l l  connect ions  t o  t h e  s t a g e  a r e  
through a  common c a r r i e r .  

The AA-05-01 arm was modified a t  MSFC by in -  
s t a l l i n g  a  l anyard  withdrawal system t o  r e p l a c e  t h e  d u a l  
c y l i n d e r  withdrawal system used on AA-05-02 and AA-05-03. R&D 
t e s t i n g  on t h e  lanyard  withdrawal system has  been completed. 
Acceptance t e s t i n g  of t h e  lanyard withdrawal system and a s s o c i -  
a t e d  hardware i s  i n  p rog res s .  The t r a c k i n g  and o s c i l l a t i o n  
t e s t s  a r e  complete.  The systems dry  t e s t i n g  i s  app rox i~na te ly  
60% complete.  

The console  /I1 modi f ica t ion  i s  completed t o  
t h e  l a t e s t  changes.  

A s p e c i a l  s e r i e s  of t e s t s  were conducted f o r  
P&VE Lab on t h e  S - I1  i n s u l a t i o n  ven t  spout  l anyard  p u l l - o f f  
system. These t e s t s  were s u c c e s s f u l l y  completed and the  r e -  
s u l t s  t r a n s m i t t e d  t o  P&VE Lab. The arm i s  now being modified 
t o  accommodate t he  hardware f o r  t e s t i n g  t h e  s p r i n g - r e e l  method 
of  removing t h e  v e n t  spout  covers .  System t e s t  wet should 
begin dur ing  nex t  r e p o r t  pe r iod .  

- e .  S-PVB Af t  (AA-06-01) - This  i n f l i g h t  s e r v i c e  
arm provides  LO2 and LH2 f i l l  and d r a i n  s e r v i c e s  t o  t h e  S-IVB 
s t a g e .  AA-06-01 was r e iu rned  t o  MSFC a f t e r  being used a t  KSC 
i n  t h e  Saturn V 500F wet t e s t .  The s e r v i c e  arm was modified 
t o  a  l anyard  withdrawal system, which r ep l aced  t h e  dua l  c y l i n -  
d e r  withdrawal system t e s t e d  on AA-05-02 and AA-06-03. 

The arm was i n s t a l l e d  on t h e  tower s imu la to r  
on March 8 ,  1367. Tes t ing  began on March 16,  1967, and con- 
t i n u e d  u n t i l  May 15 ,  1967, a t  which time t h e  arm was removed 
from the  t e s t  a r ea  and taken t o  t h e  %-IC s t a n d  f o r  a  wate r  
flow t e s t ,  



The arm was r e i n s t a l l e d  i n  t h e  t e s t  a r e a  on 
June  1 5 -  1967, and t e s t i n g  was resumed. R&D t e s t i n g  on t h e  
l a n y a r d  sys tem was completed on August 1 8 ,  1967, and t h e  
hardware n e c e s s a r y  t o  conve r t  AA-06-02 t o  t h e  l anya rd  wi th -  
d rawal  sys tem was t h e n  shipped t o  KSC. 

A s p e c i a l  s e r i e s  o f  t e s t s  was conducted f o r  
KSC t o  de te rmine  t h e  minimum p r e s s u r e  i n  t h e  h y d r a u l i c  sys tem 
t h a t  would g i v e  a  s a t i s f a c t o r y  arm r e t r a c t i o n  under no wind 
and r e t a r d i n g  wind c o n d i t i o n s ,  These d a t a  were t r a n s m i t t e d  t o  
KSC . 

Acceptance t e s t i n g  i n  accordance  w i t h  t h e  
SK75M24639 (Rev i s i on  B) T e s t  C r i t e r i a  was begun. on August 21,  
1967. The sys tems t e s t  d ry  s e r i e s  o f  t e s t s  a r e  schedu led  t o  
be completed by October 5 ,  1967,  The s t a r t  o f  f u l l  sys tem 
t e s t s  w i t h  Cryogenic f low w i l l  be dependent  upon t h e  a r r i v a l  
o f  t h e  LO2 75M07823-9 p r o p e l l a n t  l i n e ,  

f .  S-PVB Forward (AA-07-01) - Thi s  i n f l i g h t  s e r v i c e  
arm p rov ide s  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 ,  pneumat ic ,  w a t e r  
g l y c o l ,  and LH2 v e n t i n g  s e r v i c e s  t o  t h e  S-IVB s t a g e  and t o  t h e  
i n s t rumen t  u n i t  ( I U ) .  The arm a l s o  s u p p o r t s  t h e  Lunar Excurs ion 
Module (LEM) u m b i l i c a l  c a r r i e r .  

Systems t e s t  d ry  a r e  i n  p r o g r e s s  and shou ld  
b e  completed by October 4 ,  1967. The LH2 v e n t  l i n e  problem 
(LH2 v e n t  l i n e  s t r i k e s  t h e  L /O 1206 p l a t f o r m  d u r i n g  r e t r a c t i o n )  
h a s  n o t  been r e s o l v e d .  During wi thdrawal  from c e r t a i n  v e h i c l e  
p o s i t i o n s  t h e  v e n t  l i n e  s t r i k e s  an unpadded p o r t i o n  o f  t h e  
L /O  1128 bumper. 

A s p e c i a l  s e r i e s  of t e s t s  was conducted f o r  KSC 
t o  de te rmine  t h e  minimum p r e s s u r e  i n  t h e  h y d r a u l i c  sys tem t h a t  
would g i v e  a  s a t i s f a c t o r y  arm r e t r a c t i o n  under no wind and r e -  
t a r d i n g  wind c o n d i t i o n s .  These d a ~ a  were t r a n s m i t t e d  t o  KSC. 

Z igh t  system t e s t s  were conducted  t o  de te rmine  
t h e  s t r a i n  imposed on t h e  -LU door frame by d i s c o n n e c t i n g  t h e  
u m b i l i c a l  c a r r i e r .  

Twenty-f ive t e s t s  were conducted t o  de te rmine  
t h e  e f f e c t  o f  v a r i o u s  s i z e s  o f  o r i f i c e s  and l i n e s  i n  t h e  b a l l -  
l o c k  and pr imary  w i t h d r a w a l  GN2 sys tems ,  These t e s t s  shou ld  
b e  completed by October 4 ,  1967 ,  

g .  S e r v i c e  Module - The s e r v i c e  module arm is  an 
infIig'Fz",arir; ' - ' I  n v 0 ~ 7 i d e s  a2 r conditioning, e l e c t r i c a l ,  GH2 
v e n t i n g ,  a n d  wa"ier-gk.; -, , ,, .. t - C t j v y # b -  lee3 KO t h e  Apol lo  S e r v i c e  
Module t1rcb-;.i2 li c d  conned " ' -: 



S p e c i a l  t e s t s  were conducted t o  de te rmine  t h e  
minimum p r e s s u r e  r e q u i r e d  t o  r e t r a c t  t h e  arm i n  9 . 2  seconds 
w i t h  a  r e t a r d i n g  wind, and wi th  no wind;  and t o  de te rmine  t h e  
flow c h a r a c t e r i s t i c s  o f  t h e  pr imary and secondary  wi thdrawal  
sys tem.  

During t h e  minimum p r e s s u r e  r e t r a c t i o n  t e s t s ,  
it was determined t h a t  a  pr imary r e t r a c t i o n  p r e s s u r e  o f  580 
p . s . i . g .  w i th  no wind, and t h a t  a  primary p r e s s u r e  o f  725 p . s .  i . g .  
w i th  a  r e t a r d i n g  wind would r e t r a c t  t h e  arm i n  t h e  s p e c i f i e d  
t ime o f  9 . 2  seconds .  These d a t a  were t r a n s m i t t e d  t o  KSC. 

Withdrawal system (pr imary  and secondary)  f low 
t e s t s  were conducted t o  determine  i f  t h e  o v e r a l l  system was 
adequa t e ly  des igned t o  s a t i s f y  t h e  a i r  motor f low r equ i r emen t s .  
T e s t i n g  and d i s c u s s i o n s  wi th  t h e  a i r  motor vendor i n d i c a t e s  
sys tem i s  s a t i s f a c t o r i l y  des igned .  System t e s t s  w i l l  be con- 
duc t ed  t o  determine  i f  a  bower wi thdrawal  p r e s s u r e  can be 
o b t a i n e d ,  and s t i l l  meet t h e  wi thdrawal  t ime o f  1 . 25  t o  1 . 5 0  
seconds .  

h .  LC-39 Command Module Access A r m  - The LC-39 
Command Module a c c e s s  arm i s  a  p r e f l i g h t  arm which s u p p o r t s  
an  env i ronmenta l ly  cond i t i oned  chamber through which t h e  
a s t r o n a u t s  and s e r v i c e  pe r sonne l  can e n t e r  t h e  Apol lo  space-  
c r a f t .  The arm a l s o  p rov ide s  a  suppo r 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 .  

The environmenta l  chamber was removed on 
September 20, 1967, and shipped t o  KSC f o r  m o d i f i c a t i o n .  The 
t e s t  program w i l l  be resumed upon r e c e i p t  of  t h e  modif ied  
chamber, 

2 .  Sa tu rn  V Damping, R e t r a c t ,  and Reconnect System (DRRS) 

The DRRS i s  a system f o r  t h e  pr imary purpose  o f  
damping t h e  Sa tu rn  V v e h i c l e  o s c i l l a t i o n  due t o  v o r t e x  shedd ing ,  
The sys tem h a s  t h e  c a p a b i l i t y  o f  au tomat ic  e x t e n s i o n ,  connec t i on ,  
d i s c o n n e c t ,  and r e t r a c t i o n  a s  w e l l  a s  damping o s c i l l a t i o n s .  
The t e s t  program i s  be ing  conducted f o r  P&VE Lab t o  q u a l i f y  
t h e  sys tem p r i o r  t o  i t s  use  on LC-39. 

The redundant  h o i s t  s t r u c t u r a l  assembly was r e c e i v e d  
on September 2 1 ,  1967 ,  and i n s t a l l e d  on September 25,  1967. Down- 
l oad  t e s t s  were succe s sZu l ly  compEeted on September 28,  1967. 
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S p e c i a l  t e s t s  were performed on t h e  a i r  motor h o i s t s  
sys tem i n  an  e f f o r t  t o  produce t h e  a l l e g e d  f a i l u r e  o f  t h e  ML-1 
h o i s t s  a t  KSC. The arm was r a i s e d  and lowered s e v e r a l  t imes  
w i t h  v a r i o u s  exhaus t  r e s t r i c t i o n s  on t h e  a i r  motor.  No ab- 
normal o p e r a t i o n  was observed.  I n l e t  p r e s s u r e s  were manually 
f l u c t u a t e d .  Th i s  a c t i o n  d i d  n o t  produce any e r r a t i c  a c t i o n  o f  
t h e  motor.  A s  t h e  p r e s s u r e  was dropped t o  t h e  b r ake  engagement 
l e v e l  t h e  motor s imply s topped .  

Disassembly and f u r t h e r  i n v e s t i g a t i o n  was accomplished 
by R-QUAL, MSFC . 

The c u r r e n t l y  scheduled d e l i v e r y  d a t e  o f  t h e  c o n t r o l  
conso l e  from ME Lab i s  October 9 ,  1967,  a t  which t ime t e s t i n g  
w i l l  be  resumed. 

3 .  LC-39 T a i l  Se rv i ce  Masts ( S e t  1 )  

The t h r e e  s e r v i c e  masts  ( l o x ,  f u e l ,  and env i ronmenta l )  
a r e  l o c a t e d  on t h e  deck of t h e  Mobile Launcher and a r e  used  t o  
s e r v i c e  t h e  S-IC s t a g e  t a i l  s e c t i o n ,  Mast r e t r a c t i o n  is  i n i t i -  
a t e d  by v e h i c l e  l i f t - o f f .  

T e s t i n g  has  been completed t o  t e s t  p l a n  S e c t i o n  1 I I . D .  
S p e c i a l  t e s t s  a r e  i n  p roce s s  t o  o b t a i n  d a t a  from t h e  A /S  501 
l aunch .  They i nc lude  minimum p r e s s u r e  t e s t s ,  f a i l u r e  mode 
t e s t s ,  and change p roposa l  t e s t s .  The s p e c i a l  t e s t s  a r e  scheduled 
t o  be  completed October 13, 1967. 

The ex t ens ion  o f  t h e  complet ion  d a t e  i s  a r e s u l t  
o f  unexpected f a c i l i t y  problems du r ing  bu i l dup  and t e s t i n g .  

Upon complet ion of  t h e  s p e c i a l  t e s t s ,  t h e  f l i g h t  
u m b i l i c a l s  w i l l  be  i n s t a l l e d  and t h e  remainder  o f  t h e  schedu led  
t e s t s  completed.  % 

4 .  LC-39 Mobile Launcher Holddown A r m s  

The purpose of  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  p h y s i c a 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  Sa tu rn  V 
Hoiddown A r m s  p r i o r  t o  i n s t a l l a t i o n  on t h e  Mobile Launcher.  
Twelve holddown arms have been s t r u c t u r a l l y  t e s t e d  and sh ipped  
t o  KSC. S t r u c t u r a l  t e s t i n g  of  t h e  f i n a l  s e t  o f  arms ( f o u r t h  
s e t )  began August XI, 1966, and was s u c c e s s f u l l y  completed 
November 2 ,  1 9 4 6 ,  

R* 
i t l i b  f s ~ r t 1 - 1  s e t  of d r m s  i s  a  s p a r e  s e t  and i s  be ing  

rega ined  fie " ' "  ,.I, t : .  e - .  ~ 2 r . j e  a s  a t e s t  bed f o r  development o f  t h e  
- .  - - >i $,? " ' LC'-$ h o l d d o ~ m  a r v  ssccoadz t -  - * -  - - and p r o t e c t i v e  hood 

( b l i a q ~  cln-, l  d l .  
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The p r o t e c t i v e  hood system was i n s t a l l e d  on Hold- 
down A r m  003 and t e s t i n g  was i n i t i a t e d  when, on August 10 ,  1957, 
a n  AVO (HDA 865) r e q u e s t i n g  removal o f  t h e  hood h y d r a u l i c /  
pneumatic assembly f o r  shipment t o  t h e  Martin-Denver Corpora- 
t i o n ,  Denver, Colorado was r e c e i v e d .  A f l a s h  r e p o r t  .was r e -  
l e a s e d  documenting r e s u l t s  o f  t h e  l i m i t e d  t e s t i n g  accomplished 
p r i o r  t o  shipment of  t h e  hydrau l i c /pneumat ic  assembly t o  Denver. 
The hydraul ic /pneumat  i c  assembly was r e t u r n e d  (con tamina ted)  
September 8 ,  1967,  t o  R-TEST-CF. The assembly was c l eaned  by 
f l u s h i n g  w i t h  c l e a n  h y d r a u l i c  f l u i d  and r e i n s t a l l e d  i n  t h e  
p r o t e c t i v e  hood sys tem,  F u r t h e r  t e s t i n g  o f  t h e  p r o t e c t i v e  hood 
w i l l  be accomplished,  and a  f l a s h  r e p o r t  documented du r ing  t h e  
n e x t  r e p o r t i n g  p e r i o d .  

A t  t h e  r e q u e s t  o f  KSC Design,  R-ME h a s  r e p a i r e d  
t h e  c r a c k s  i n  a l l  arms i n  accordance  w i th  Document 76K02512, 
I I Holddown A r m  Repa i r  Procedure f o r  Launch Complex 39". Load 
t e s t i n g  of t h e  r e p a i r e d  holddown arms, r eques t ed  by KSC Design 
w i l l  be conducted a f t e r  complet ion  o f  t h e  p r o t e c t i v e  hood system 
t e s t s .  

Sa tu rn  V L i f t - O f f  Switch Rack and P in ion  Ac tua to r  

Th i s  program i s  be ing  conducted f o r  KSC t o  ensu re  
t h a t  t h e  l i f t - o f f  swi tch  equipped wi th  a  r a c k  and p i n i o n  a c t u a t o r ,  
w i l l  f u n c t i o n  p r o p e r l y  and t o  compare t h e  r a c k  and p i n i o n  o p e r a t i n g  
c h a r a c t e r i s t i c s  w i th  t h e  r o t a r y  a c t u a t o r  arm o p e r a t i n g  c h a r a c t e r -  
i s t i c s .  

T e s t i n g  was completed 7-14-57 and t h e  r e s u l t s  i n -  
d i c a t e  t h a t  r a c k  and p i n i o n  a c t u a t o r ,  w i th  m o d i f i c a t i o n s ,  w i l l  
p rov ide  a  p rope r  l i f t - o f f  s i g n a l ;  however, t h e  r a c k  and p i n i o n  
w i l l  app ly  more f o r c e  t o  t h e  v e h i c l e  h e a t  s h i e l d  t han  t h e  r o t a r y  
arm. A t e s t  r e p o r t  i s  be ing  p r epa red .  Th i s  i t em w i l l  no l o n g e r  
appea r  i n  t h i s  r e p o r t .  

6 .  Hydrogen Embr i t t l emen t  T e s t  

The purpose o f  t h i s  t e s t  program i s  t o  de te rmine  
t h e  hydrogen ernbr i t t lement  e f f e c t s  o f  gaseous hydrogen on t h e  
u l t i m a t e  s t r e n g t h  o f  v a r i o u s  m a t e r i a l s  be ing  used i n  h igh  
p r e s s u r e  hydrogen c o n t a i n e r s ;  t o  p rov ide  comparat ive  d a t a  
t o  enab l e  R-P&VE-MM t o  determine  t h e  m a t e r i a l  n i l - d u c t i l i t y  
t r a n s i t i o n  t empe ra tu r e ,  e l o n g a t i o n  of  t h e  m a t e r i a l ,  change i n  
c r o s s - s e c t i o n a l  a r e a ,  and r a d i o g r a p h i c  and f r a c t o g r a p h i c  ana ly -  
s l s  o f  t h e  f r a c t u r e  s u r f a c e s .  

B u i l d u p  o f  t h i s  t e s t  i s  complete .  The PAP was sub- 
m i t t e d  August 3 2 ,  1 9 6 9 .  T h e  SOP has  been submi t t ed  t o  S a f e t y .  
T a i l  S e r v i c e  K ~ s t  p r l o r i t y  h a s  de layed  t e s t i n g .  Checkout i s  now 
i n  p r o c e s s .  T e s t i n g  w%7,1  LIE diirtng t-he n e x t  r e p o r t  p e r i o d .  



111. SUPPORTING RESEARCH AND TECHNOLOGY 

A .  Zero G r a v i t y  T e s t  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  P&VE 
i n  t h e  s t u d y  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 o c a t e d  i n  t h e  Sa tu rn  V Dynamic 
S t and .  

S ix  t e s t s  were conducted du r ing  September. These t e s t s  
were made t o  s t u d y  t h e  e f f e c t i v e n e s s  o f  p e r f o r a t e d  b a f f l e s  t o  
c o n t a i n  l i q u i d s  i n  a  low g r a v i t y  f i e l d .  

B .  S-IC Model Drop 

Th i s  t e s t  program was r eques t ed  by R-AS t o  e v a l u a t e  t h e  
S-IC b o o s t e r  r e cove ry  concept  a s  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 impact ing on w a t e r .  

Eleven t e s t s  (C-035-61 through 71) were conducted d u r i n g  
t h i s  r e p o r t  p e r i o d ,  T e s t  63 completed t h e  701 pound model 
we igh t  s e r i e s .  T e s t s  64 through 71  were conducted w i t h  t h e  
833 pound model we igh t .  A d a t a  t r a n s m i t t a l  cove r ing  t h e  701 
pound model weight  s e r i e s  (C-035-39 through 63) i s  i n  work. 

C . Liqu id  Hydrogen Super I n s u l a t i o n  

Th i s  program, r eques t ed  by P&VE, 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  o f  "su e r  i n s u l a t e d "  LH2 t a n k s  i n  a  s imu la t ed  
space  environment o f  t o r r  p r e s s u r e .  

105-inch Diameter Tank: A p i n  h o l e  l e a k  was found i n  
t h e  f i l l  l i n e  and t h e  t a n k  was removed from t h e  chamber f o r  
r e p a i r s .  Th i s  t a n k  should  complete t e s t s  d u r i n g  t h e  month 
o f  October 1967. 

30-Inch Ca lo r ime t e r :  The c a l o r i m e t e r  remains a t  M.E. 
Labora to ry  f o r  r e p a i r s .  No schedu le  i s  a v a i l a b l e  on t h i s  i t em  
due t o  low p r i o r i t y .  

D.  S t o r a b l e  P r o p e l l a n t  Space Engine T e s t i n g  

Th i s  program was r eques t ed  by R-P&VE-P t o  p rov ide  
suppo r t  f o r  t e s t i n g  o f  advanced technology eng ine s .  

One 25-pound t h r u s t  monoprcpehlant eng ine  was r e c e i v e d  
from Hamilton S tandard  on Sep.t-,ernhr 28 and i s  schedu led  t o  be  
t e s t e d  i n  t h e  3 - foo t  d iamete r  a l t i t u d e  c e l l  du r ing  t h e  month o f  
October .  

FOR ;:;yTc$T.'_;h;:l, gspa QyEv 



E. J e t  Impingement on Water (%K C l u s t e r  Phase) 

This  program was reques ted  by KSC t o  s tudy  t h e  f e a s i -  
b i l i t y  o f  launching l a r g e  f l i g h t  v e h i c l e s  o f  t h e  Sa turn  V and 
Nova c l a s s e s  from o f f s h o r e  s i t e s ,  

Five  t e s t s  (C-002-35C through 39C) were accomplished 
du r ing  t h i s  r e p o r t  p e r i o d ,  Tes t ing  phase i s  now comp-lete. 
D r a f t  of  I n t e r n a l  Note cover ing  s i n g l e  and c l u s t e r  engine t e s t  
phases is  scheduled f o r  completion November 1, 1967. 

Requestor ;  R-P&VE-PA 

This  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 t e  t h r u s t  
l e v e l ,  t h e  combustion s t a b i l i t y  t h e o r i e s  which have been de- 
veloped a n a l y t i c a l l y  o r  a t  a  ve ry  smal l  t h r u s t  l e v e l .  The 
main a r e a s  o f  i n t e r e s t  a r e  combust ion s t a b i l i t y  of  LOX/RP-1 
and L O X / H ~  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 .  

No t e s t s  were conducted with  t h e  30K t h r u s t  l e v e l  engine 
du r ing  t h i s  r e p o r t i n g  pe r iod .  Approximately seven t e s t s  wi th  
an  e x i s t i n g  s o l i d  copper i n j e c t o r  w i l l  be conducted when 
schedul ing  pe rmi t s .  

P&VE has  reques ted  t h a t  t e s t i n g  a t  h igh chamber p re s su re  
l e v e l s  wi th  t h e  15K engine be temporar i ly  suspended i n  o r d e r  
t h a t  a  few re sea rch  t e s t s  wi th  l i q u i d  hydrogen a t  low chamber 
p r e s s u r e  l e v e l s  might be conducted,  A l l  of t h e  f u e l  (LH2) 
i s  t o  be i n j e c t e d  through the  t r ansp i r a t i on -co&ed  wafers  and 
t h e  l ox  w i l l  be i n j e c t e d  through a  s l i g h t l y  modified i n j e c t o r .  
The purpose of t h e  t e s t  i s  t o  measure t h e  temperature  a t  t h e  
combustion chamber w a l l ,  n e a r  t h e  i n j e c t o r ,  s o  t h a t  t h e  phase 
of  t h e  combustion produc ts  might be determined.  

The t e s t s  conducted f o r  t h i s  e f f o r t  were d i scussed  
wi th  P&VE and R-TEST-C r e p r e s e n t a t i v e s  i n  May, and it was 
agreed t h a t  t h r e e  t o  f i v e  a d d i t i o n a l  t e s t s  would be conducted 
wi th  a new i n j e c t o r  f a c e .  This  i n j e c t o r  f a c e  w i l l  impinge 
lox  on lox  i n  an a t tempt  t o  improve t h e  combustion e f f i c i e n c y  
of t h e  eng ine ,  The i n j e c t o r  f ace  has  been r ece ived ,  b u t  no 
t e s t i n g  w i l l  be performed u n t i l  T e s t  P o s i t i o n  115 becomes 
o p e r a t i o n a l .  Lt i s  e s t ima ted  t h a t  t e s t i n g  w i l l  resume by 
November I ,  1967. 
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G .  Pump Inducer  Development P r o j e c t  

Requestor:  R-P&VE-PAC 

This  p r o j e c t  has  been reques ted  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  turbopumps. 

The program has  been cance l l ed  and a  f i n a l  memorandum 
r e p o r t  i s  i n  p rog res s .  The memorandum r e p o r t  w i l l  cover both  
t he  hubless  inducer  wi th  impel le r  and t h e  LH2 high-speed i n -  
ducer  t e s t  phases .  The memorandum r e p o r t  i s  t o  be t r a n s m i t t e d  
i n  October 1967. This i s  t h e  f i n a l  monthly r e p o r t  f o r  t h i s  
p r o j e c t .  

H .  Acoust ic  S tud ie s  

Requestor : R-P&VE-SVR and AERO-AU 

Acoust ic  s t u d i e s  c u r r e n t l y  being performed a t  AMTF 
a r e  t o  i n v e s t i g a t e ,  ana lyze ,  and eva lua t e  t h e  no i se -gene ra t ing  
mechanisms and t h e  r e s u l t a n t  a c o u s t i c  f i e l d s  of  aerodynamic 
f lows ,  i . e . ,  r ocke t  exhaust  f lows.  These flow f i e l d s  a r e  
genera ted  by launch v e h i c l e  p ropuls ion  systems which a r e  l a r g e  
i n  s i z e  and power; consequent ly ,  very  severe  a c o u s t i c  environ- 
ments a r e  c r e a t e d .  Techniques f o r  e s t i m a t i n g  t h e s e  adverse  
environments i n  many in s t ances  a r e  very crude o r  non -ex i s t an t .  
Therefore ,  it i s  necessary  t h a t  p r e d i c t i o n  techniques  be de- 
veloped and v e r i f i e d  t h a t  w i l l  adequate ly  d e f i n e  t h e  a s s o c i a t e d  
a c o u s t i c  environment. 

These t e s t  programs cannot be conducted us ing  f u l l - s c a l e  
flow f i e l d s ,  bu t  by c a r e f u l  cons ide ra t ion  of dynamic s i m i l a r i t y  
p r i n c i p l e s  and v a l i d  s c a l i n g  procedures,  s c a l e  model t e s t  
programs of  t h e s e  flow f i e l d s  can be s u c c e s s f u l l y  performed, 
t o  accomplish t h e  above s t aged  o b j e c t i v e s .  

S p e c i f i c  programs now planned a t  t h e  AMTF a r e :  

( 1 )  Comparison of  a c o u s t i c  environmental  c h a r a c t e r i s t i c s  
of  a  cone- and be l l - shaped  engine nozz le  wi th  d u p l i c a t e  e x i t  
d iameters .  

( 2 )  Acoust ic  Environmental v a r i a t i o n s  due t o  nozz l e  
e x i t  p r e s s u r e  v a r i a t i o n s  f o r  a  s i n g l e  engine.  

( 3 )  Ground plane a c o u s t i c  environment (ampli tude)  f o r  
s t a t i c  and f l i g h t  ope ra t ion  of a  1/20th  s c a l e  Saturn V v e h i c l e  
conf i g u r a t  i on .  
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( 4 )  Veh i c l e  a c o u s t i c  environment (phase  and ampl i tude)  
f o r  t h e  launch c o n d i t i o n  o f  a  1120th s c a l e  Sa tu rn  V v e h i c l e  
c o n f i g u r a t i o n .  

( 5 )  Acous t i c  source  l o c a t i o n  s t udy  o f  a  s i n g l e ,  un- 
d e f l e c t e d ,  r o c k e t  exhaus t  f low.  

( 6 )  Sa tu rn  V ,  MLV a c o u s t i c  environmenta l  d e f i n i t i o n  
f o r  s t r a p o n  c o n f i g u r a t i o n s .  

( 7 )  Supplementary s tudy  o f  c l u s t e r  e f f e c t s  a s  a  
f u n c t i o n  o f  eng ine  s e p a r a t i o n  d i s t a n c e  and c l u s t e r  d i ame te r .  

(8)  Study o f  t h e  t h r e e  d imensional  a c o u s t i c  f i e l d  de-  
ve loped  by a  r o c k e t  exhaus t  f low impingement on a  d e f l e c t o r  
( u n i -  and b i - d i r e c t i o n a l  f l ow) .  

During t h i s  r e p o r t i n g  p e r i o d ,  t e s t  s t a n d  m o d i f i c a t i o n s  
were completed and t e s t i n g  t o  determine  c l u s t e r  e f f e c t s  a s  
a  f u n c t i o n  o f  eng ine  s e p a r a t i o n  d i s t a n c e  and c l u s t e r  d iamete r  
(No. 7  above) was begun. 

The s i n g l e  engine  con£ i g u r a t i o n  ba se  l i n e  t e s t s  have 
been completed,  and a  4-engine  c l u s t e r  c o n f i g u r a t i o n  t e s t  s e r i e s  
w i l l  b eg in  when s chedu l i ng  p e r m i t s .  

I .  Flame Study 

Reques to r :  R-TEST-C 

Th i s  p r o j e c t  i s  t o  o b t a i n  f r e e  s t r e am and d i s t u r b e d  
s t r e am c a l o r t m e t r i c ,  t empera tu re ,  and p r e s s u r e  d a t a  from 
e x i s t i n g  T e s t  Labora to ry  model r o c k e t  eng ine s ,  which 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 c a l e  r o c k e t  eng ine  plume environments .  

Work on t h e  I n t e r n a l  Note i s  c o n t i n u i n g  and complet ion  
i s  a n t i c i p a t e d  du r ing  October 1967. 

Th i s  p r o j e c t  w i l l  n o t  be inc luded  i n  f u t u r e  monthly 
p r o g r e s s  r e p o r t s  s i n c e  it i s  complete .  

J. Improved Sa tu rn  V Launch F a c i l i t i e s  (VLF-39) Model Study 

Reques to r :  KSC 

Th i s  program i s  a s ~ e c i f i c  s t udy  o f  e x i s t i n g  f a c i l i t y  
c a p a b i l i t i e s  (VLV-39) n e c e s s i t a t e d  by t h e  proposed u s e  o f  
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improved S a t u r n  V B o o s t e r s  which w i l l  use  f i v e  u p r a t e d  F-1  
e n g i n e s  and 4-each "s t rap-OnsPP 120- inch s o l i d  r o c k e t  motors .  
T h i s  s t u d y  w i l l  be  used  t o  e s t a b l i s h  t h e  e x t e n t  o f  launch 
f a c i l i t y  (VLF-39) c a p a b i l i t y  a n d / o r  m o d i f i c a t i o n s  r e q u i r e d  
when u s i n g  t h e  improved S a t u r n  V Boos te r  C o n f i g u r a t i o n .  

The t e s t  program, ! u t i l i z i n g  3 :58 s c a l e  model f a c i l i t i e s  
h a s  t h e  f o l l o w i n g  o b j e c t i v e s :  

a ,  Determine t h e  environment  of  v e h i c l e  b a s e  and 
f a c i l i t y  e l ements  d u r i n g  holddown and i n i t i 2 l  l i f t o f f .  

b .  Determine t h e  environment  of  t h e  mobile  l a u n c h e r  
and u m b i l i c p l  tower f o r  mqxi-mum v e h i c l e  d r i f t .  

c. 1 1 e t e r i n i . n ~  t h e  c;rfen'r oL" L a c i l i t y  m o d i f i c a t i o n  
11ecess.ary f o r  c o m p a t i b i l i t y  w i t h  Improved S a t u r n  V v e h i c l e s .  

The r e s t  p rogra~n  i s  b e i n g  conducted i n  f o u r  p h a s e s .  
A 1 : 5 8  s c a  Ce model o f   LIE Sc?C lsn V Boos te r  w i l l  be u t i l i z e d  
t o r  a l l  r o ~ r  pnases  o f  t n e  t e s t  program. 

The f i r s t  phase  was c o n i u c t e d  u s i n g  t h e  B a s i c  S a t u r n  
V B o o s t e r  s c a l e  inodel and has  e s t a b l f - s h e d  b a s e l i n e  d a t a .  
Phase I1 t e s t s  w i l l  use  t h e  same s c a l e  model b o o s t e r  b u t  w i t h  
t h e  u p r a t e d  F - I  e n g i n e s .  Phase 111 i s  u t i l i z i n g  t h e  b a s i c  
S a t u r n  V s c a l e  model w i t h  120- inch s i ~ n u l a t e d  s o l i d  motor 
s t r a p - o n s ,  Phase FV w i l l  u se  t h e  b a s i c  S a t u r n  V model w i t h  
156- inch s i m u l a t e d  s o l i d  motor s t r a p - o n s .  No t e s t s  were conducted  
d u r i n g  t h i s  r e n o r t  ~ e r i . 0 3 . .  

It was r e p o r t e d  i n  t h e  p r e v i o u s  p r o g r e s s  r e p o r t  t h a t  
t e s t s  w i t h  t h e  s o l i d  "Str8p-on9'  had been conducte?,. KSC 
reviewed t h e  d a t a  and determined t h a t  a  new d e f l e c t o r  shou ld  
be  t e s t e d ,  

T e s t i n g  w i l l  resume when a new d e f l e c t o r ,  des igned  by 
KSC, can  be b u i l t .  It i s  expec ted  t h a t  t h i s  w i l l  be completed 
t h e  f i r s t  week o f  October  and t e s t i n g  w i l l  i n m e d i a t e l y  resume. 

I n  t h i s  i n t e r i m  p e r i o d  p r o v i s i o n s  a r e  b e i n g  made t o  
o b t a i n  d a t a  i n  t h e  d e f l e c t e d  e x h a u s t  s t r e a m  a s  r e q u e s t e d  b y  
KSC . 

K .  T e k t i t e  S t u d y  

Requestor : R-AER.0-AT 



i n v o l v i n g  a  s t udy  of  T e k t i t e s .  T e k t i t e s  a r e  b h c k  rocks  t h 2 t  
have been found i n  l o c a l i z e d  d e p o s i t s  i n  s e v e r a l  p a r t s  o f  t h e  
wor ld .  Markings on t h e  t e k t i t e s  appear  t o  have been caused 
by a b l a t i o n  a s  might occur  upon e n t r y  through t h e  e a r t h ' s  
a tmosphere .  

Th i s  program was i n i t i a t e d  t o  s e e  i f  t h e  markings can 
be  d u p l i c a t e 3  on s y n t h e t i c  t e k t i t e s  us ing  a  loxlhydrogen eng ine  
t o  s i m u l a t e  e n t r y  t empe ra tu r e s  and v e l o c i t i e s .  

No t e s t s  were 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 .  
A new t e k t i t e  sample has  been fabr:cated and a  t e s t  on t h i s  
sample w i l l  be conducted when scheduLing p e r m i t s .  

L. Dynamics and S t a b i l i t y  o f  Motions o f  a  Cable-Connected 
Spinning Space S t a t i o n  

The purpose o f  t h i s  t e s t  program, r e q u e s t e d  by R-AERO-DD, 
i s  t o  de te rmine  t h e  s t a b i l i t y  a r e a  o f  two bod i e s  connected  by 
a  c a b l e  s p i n n i n g  i n  s p a c e ,  

A c a t a p u l t  system was des igned  and i s  be ing  b u i l t  by 
T e s t  Labo ra to ry ,  With t h i s  c a t a p u l t  system t h e  model w i l l  be  
spun up t o  a  pre-determined speed ~ n d  t hen  s h o t  i n t o  t h e  
a i r .  Data w i l l  be recorded  u s i n g  16  mm motion p i c t u r e  camer3s.  
A n e t  w i l l  be  e r e c t e d  t o  c a t ch  t h e  model. 

There w i l l  be approx imate ly  100 miss ions  o b t a i n e d  i n  
1 0  t e s t  p e r i o d s .  The t e s t s  shou ld  s t a r t  i n  mid-October.  

I V  . APOLLO APPLICATION 

A .  S-IVW Workshop 

1. S - I V B  Workshop Enviroarnental Con t ro l  System 

Th i s  program, r eques t ed  by R-P&VE-P, i s  r e q u i r e d  
t o  suppo r t  t h e  the rmal  des ign  o f  t h e  S-PVB O r b i t a l  Workshop 
env i ronmenta l  c o n t r o l  sys tem.  T e s t s  a r e  schedu led  f o r  a  
condensa t ion  >xodel and a  1 / 3  segment of  t h e  workshop compart- 
a e n t  l i n e r .  The c o n d e n s a t i o i ~  model t e s t s  w i l l  be  used t o  
con f i rm  t h e  a n a l y t i c a l  model be ing  used t o  i n v e s t i g a t e  con- 

P d e n s a t i o n  e f f e c s .  r,4-.scil.tr, f-rom t h e  t/Z: segnen t  w i l l  prov'ide 
d a t a  on h e a t  transfer c o c f f i c  een t s  , f an  performance,  w a l l  
t empe ra tu r e ,  cnnd~l- isaf  ho-2 rates, e m d c t ~ r t a  En t empe ra tu r e s ,  



T e s t i n g  i s  complete on t h e  condensa t ion  model, w i t h  
t h e  r e s u l t s  from P&VE'S computer program be ing  awai ted  b e f o r e  
d i sman t l i ng  t h e  model, 

Assembly by M . E .  Labora to ry ,  o f  t h e  118 segment i s  
approx imate ly  90 p e r c e n t  complete.  T e s t i n g  i s  schedu led  t o  
s t a r t  approx imate ly  one month from r e c e i p t  o f  t h e  segment 
from M.E. Labo ra to ry .  

2 .  I n s u l a t i o n  Flammabi l i ty  Study 

This  program was r eques t ed  by R-P&VE-M t o  d e f i n e  
and s t u d y  t h e  f i r e  r e t a r d e n c y  o f  S-IVB i n t e r n a l  c ryogen ic  
i n s u l a t i o n  i n  a  h a b i t a t i o n  environment.  

Two-mil, t h r e e - m i l ,  and fou r -mi l  aluminum covered 
po lyu re thane  i n s u l a t i o n  samples were t e s t e d  i n  11 t e s t s  con- 
duc ted  i n  t h e  Redstone vacuum d r y i n g  chamber du r ing  t h i s  r e -  
p o r t i n g  p e r i o d .  The one MSFC two-mil sample t e s t e d  was 30 per -  
c e n t  burned whereas two Douglas potass ium s i l i c a t e  - z i n c  

ox ide  co a t ed  two-mil samples d i d  n o t  burn .  

T e s t i n g  w i l l  c on t i nue  i n t o  n e x t  month. 

?f$Hp W .  L .  Gr- ';on 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
TECHNICAL SUPPORT DIVISION 

SEPTEMBER 1, 1967 through SEPTEMBER 30, 1967 

A. S-IB Stage Testing 

Design was completed on a lox storage vent system 
modification at the STTE test position. 

1. Supported static testing at the Power Plant 
Test Stand with high pressure industrial water and RP-1 fuel. 

2. Continued miscellaneous shop support for S-IB 
Test Facility. 

11. SATURN V 

S-IVB 5-2 Engine Testing 

1. Design was completed on a GN2 purge loop system 
for the 5-2 engine thrust chamber at the S-IVB Test Stand. 

2. Design was started on the protective covers for 
the LH2 fill valves at the S-IVB Test Stand. 

3. Design was started on extension of the emergency 
fire poles and adding a protective heat radiation shielding 
at the S-PVB Test Stand. 

4. Supported testing of S-IVB Stage with high pressure 
gases, high pressure industrial water, and recharging of the 
gaseous hydrogen sys tem. 

5, Supported S-IVB Relief Valve Test at CTL Cell 104 
with high pressure gases, LN2, and industrial water pressure. 

6. Continued shop support for S-IVB programs. 
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B. F-1 Engine Testing 

1. A study was started to modify the thrust measur- 
ing system in the F-l Engine Test Facility West Area to ob- 
tain better measuring accuracy. As a preliminary to the 
study a checkout of existing load cells and instrumentation 
was asked to be conducted. The checkout indicated that instru- 
mentation wiring was the trouble area and therefore rnodifi- 
cation studies have been stopped until instrumentation 
corrections can be verified by static firing. 

2. Supported testing at the West Area F-l Engine 
Test Stand wigh high pressure gases and high pressure in- 
dustrial water. 

C. Component Testing - S-I1 Stage Aft Structural 

1. Design was completed on the S-I1 stage aft 
structural test assembly including cryogenic piping, vents 
and high pressure gas systems, mechanical and hydraulic 
systems. Modifications are being conducted to completed 
designs as they are received from the Test Operations 
Office in their latest findings on test requirment refine- 
ment s. 

2. Fabrication on the S-I1 tower structure pro- 
gressed to 45% completion. 

D. GSE Testing 

1. Design progressed to 85 percent completion on 
structural support for the S-IVB Aft Swing Arm Tip Assembly 
used in automatic reconnect of the umbilical system. 

2. Design was completed on the modification to the 
S-II Forward Swing Arm Umbilical panel and Random Motion 
Simulator to test the pull out plugs on the S-IT Stage 
insulation pruge system. 

3. (S-16 Pntertank) - Supported testing at the GSE 
Test Area with LN2 and high pressure gases. 
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3. Fabricated duct for filter blower, 100% complete 
and continued shop support for miscellaneous machine work. 

E. Transportation of Stages 

1. The S-1C Forward Handling Ring Sub-assemblies 
for the second ring manufactured by Progressive Welders, Inc. 
has been received by MSFC. Completion is scheduled for 
October 15, 1967. The Handling Rings being manufactured by 
BECO are being fabricated. The assembly Jig fixture will 
not be installed in the BECO plant as originally reported 
last month but will be installed in bldg. 4650 instead. 

2. A meeting with The Boeing Company is scheduled 
for October 5, 1967 to settle differences of opinion 2n the 
design of the handling rings for the S-IC Stage. 

3. The modification to the Barge "Orionff by the 
Diamond Manufacturing Company in Savannah, Georgia was com- 
pleted. A sea tri&l was immediately conducted from Savannah 
to Michoud. Minor trouble encountered was the diesel gen- 
erator fan cooling system which was immediately remedied by 
General Motors who manufactured the motor-generator sets, 
The Barge fl~rion" eventually arrived at the MSFC Docks for 
installation of a GN2 pressurization system and S-IC, S-I1 
vehicle tie-down equipment. 

4. Design was started for a new S-IC forward pres- 
ervation cover for use with the S-IC Steel Forward Handling 
Rings. 

F, KSC Support 

Maintained safety and pre-launch review supporting 
the 501 launch. 

G. Saturn V Stage Dynamic Testing 

Supported testing at the Saturn V Dynamic Test Stand 
with high pressure gases. 

Water Storage Reservoirs 

Progressed to approxinately 85% completion. 
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I. Zero Gravity Drop Tube Access Platforms 

Modified the platforms at elevation 351.48 feet. 

J. LOX Tank Lines 

Welded fittings to LOX Tank Pressurizing Lines. 

K. S-IC Handling Ring 

Rework of the handling ring progressed to 95% com- 
pletion. 

Super-Insulation Facility 

Build-up of super-insulation facility progressed to 
70% completion. 

M. Vacuum Chamber 

Fabrication continued on.the 36' x 48'  vacuum chamber 
for familarization effort. 

N. Gaseous Hydrogen Vessels 

Continued fabrication of gaseous hydrogen pressure 
vessels. Blocks are 30% complete, specimens are 70%. 

0. Access Platforms 

Fabricated removable top and access platf~rm~on 
vertical tank at Cell 112. 

P. Accoustical Test Facility 

1. Booster scale model is 95% complete. 

2. Complex umbilical tower is 100% complete. 

3 .  Launcher is 75% complete. 

4 ,  Deflector i s  35% complete, 

5, Piping is 50% complete. 
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Q. S-I1 Section Test Assembly 

1. Continuing fabrication on forward load assembly 
progressed to approximately 90% complete. 

2. Fabrication on high pressure GH2 storage system 
progressed to approximately 30% complete, material is 98% 
complete. 

3. The firex system fabrication progressed to approxi- 
mately 10% complete. 

4. BECO fabrication of the specimen support system 
is approximately 40% complete. 

5. Fabrication on the access tower removable plat- 
form is 80% c~mplete. 

6. Modification on the umbilical panel is 90% com- 
plete. 

7. The in-board loading assembly fabrication pro- 
gessed to approximately 45% complete, (Fabrication by BECO 
prokeeding on schedule of 11-17-67). 

8. Fabrication on the aft lox bulkhead loading ring 
progressed to approximately 35% complete. 

111. SUPPORTING RESEARCH AND TECHNOLOGY 

LH7 Mass Fbow Calibration Facility - 
Design was stopped on the LH2 Mass Flow Calibration 

Facility pending clarification of the project. 

B. High Altitude Engine Test Facility 

Design was completed on the mounting of a C-1 engine 
in the High Altitude Engine Test Facility, 

C. High Pressure Engine Combustion Facility - Position 300 
Design csntinued on the high pressure, high flow LH2 
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System to be installed at test position 300. 

D. High Altitude Instrumentation Research & Development 

1. Design progressed to 70% completion on an Ion 
Gage Calibration System for use in the Instrumentation Devel- 
opment Building . 

2. Design was completed on an air blower and flexi- 
ble air duct to cool the Vibration Shaker in The Instrumen- 
tation Development Building. 

E. Jet Impingement on Water 

Supported testing at building 4750 with LOX and 
RP-1 fuel. 

F. Insulation Position Testing 

1. Supported test at building 4748, Cell "C", with 
high pressure gases, LN2, and LH2. 

2. Supported test at building 4749, Cell "B", with 
pressure gases, LN2, and LH2. 

G. Tektite Studies 

Supported testing at Cell 105, buiLding 4583, with 
gaseous hydrogen, other high pressure gases, and industrial 
water pressure. 

H. Acoustic Studies 

Supported testing at Cell 116, Acoustic Model Test 
Facility, with RP-l fuel, high pressure gases, and industrial 
water pressure. 

I. Super Insu41ation Testing 

Supported test at Old Dynamic Test Stand with LN2 
and high pressure gases. 

J, Helium Eiquefication Testing 
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Supported t e s t  a t  bui ld ing  4650, Helium Liquefica- 

t i o n  Tes t ,  with LN2 and high pressure  gases .  

K. Propel lant  Support t o  Other Off ices  and Labs by Semi- 

T r a i l e r  

4619 - P&VE 
4628 - P&VE 
4732 - AERO 
4705 - ME 
4476 - ASTR 
4702 - ME 
4331 - ASTR 
4481 - ASTEt 

BECO - P&VE 
4628 - P&VE 
4624 - P&VE 

L. High Pressure Gas Support t o  Other Labs by Semi-Trailer 

GHe GN2 A i r  

4476 - ASTR TMC - Chem. Cleaners 4708 - QUAL 
4619 - P&VE 4708 - QUAL MSI Cleaners 
4622 - P&VE 4732 - AERO 
4708 - QUAL 4619 - P&VE 
4620 - P&VE 
4614 - P&VE 

I V .  SYSTEM BUILD UP AND MODIFICATION 

Helium, System 

The "K"-bottle f i l l i n g  system f o r  p ressu r i z ing  helium 
cy l inder s  with MSFG Spec. 364A helium was f a b r i c a t e d ,  cleaned, 
and purged. The f i r s t  order of "K" b o t t l e s  was  f i l l e d  during 
t h e  month. 

B. A i r  Compressor S t a t i o n  

Work has continued on the  problems experienced wi th  
t h e  Norwalk compressors. 

C .  - H&rogen -- ---- Systems 
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1. The technical evaluation of the proposals for 

the GH2 gage procurement is being held until the submittals 
have been completed; the required drawings were not submitted 
with the original packages. 

2. A procurement request was submitted for the 
purchase of a 10,000 psig liquid hydrogen pump. 

3. A cost estimate was prepared for running boil- 
off tests on seven Air Products Company 13,000 gallon liquid 
hydrogen semi-trailers being procured by Logistics. As a 
result of this estimate being considerably lower than that 
submitted by Air Products, preparations are now under way 
for running the first test which is expected to be during 
the last of October. Prior to the first A.P.C.I. test, a 
run will be made with one of the existing MSFC semi-trailers. 

4. Work has begun on relocation of the hydrogen 
recharger facility from Test Stand 500 to the S-IVB Re- 
charger Area. 

D. West Area High Pressure Industrial Water System 

Work has continued on the painting of the diesel 
exhaust stacks . 
V. OTHER PROGRAMS 

A. Apollo Telescope Mount 

1. Design was completed on a 15 degree segment of 
the ATM Solar Panel to be mounted in The High Vacuum Facility 
for testing. 

2 ,  Design continued on the ATM Environmental Capsule 
and Transporter. Information on the capsule and transporter 
instrumentation requirements was received from R-ASTR and 
P&VE. Design effort slowed pending clarification of config- 
uration changed on ATM. 

B. Lunar Drill Pro.ject 

1. A design review on one prime contractor .(Northrup) 
designed "Drill Swing  Drive Assembly'' and on a "Slave Valve 
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Hammer Assembly. " 

2. Fabrication on nitrogen compressor lunar drill 
concept 1 is complete. 

C. Nuclear Ground Test Module 

The road survey from the West Coast to the Nuclear 
Test Site in Navada was suspended for the present due to 
shortage of funds. The survey will continue as soon as 
funds become available. 

D. Neutral Bouyancy Facility 

Fabrication on the Neutral Bovyancy Facility at M&ME 
is 15% complete. 

Efforts are being made to secure MDA transportation 
requirements. As soon as information becomes available 
design of transportation equipment will begin. 

F. Others 

1. Design was completed on the removal and rein- 
stallation of two high pressure gas bottles from the vicin- 
ity of building 4666 to the gas storage battery at 4751. 

2. Design progressed to 50% completion on a weather 
hood ventilation system far room No. 5 of building 4746. 

William E. Marsalis 
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
ADVANCED FACILITIES PLANNING OFFICE 

SEPTEMBER 1, 1967, through SEPTEMBER 30, 1967 

I. FACILITIES 

A .  R&A P ro iec t s  

1. Additions t o  Cryogenic Storage - Pro jec t  7072 - Benef ic ia l  
occupancy was obtained f o r  the  LH2 Control Building, LH2 Tanks and GH2 
b o t t l e s .  Construct ion was completed f o r  underground condui t s ,  potable  
water  l i n e ,  a l s o  concrete  pipe p i e r s  and t r ench .  The p r o j e c t  i s  approxi- 
mately 95% complete. 

2 ,  S- I1  S t r u c t u r a l  Test  Pad - Projec t  7076 - Open pipe t rench  
/11 and open cable  t rench  #1 were completed and excavat ion s t a r t e d  f o r  
open pipe t rench  $12. Construct ion was s t a r t e d  on underground condui t s  
and the  te rmina l  bu i ld ing .  The p ro j ec t  i s  approximately 60% complete. 

3. S- I1  Aft Sec t ion  Test  Assembly - Specia l  requirements f o r  
t he  of f - s tand  f i r e x  system and placement welding of pipe s e c t i o n s  was 
cont inued.  Concrete piping and valve i n s t a l l a t i o n  was completed f o r  
2 f i r e x  s t a t i o n s  and cons t ruc t ion  of the  remaining f i r e x  p i t s  was s t a r t e d .  
Construct ion of cable  t r a y  supports  idas a l s o  s t a r t e d .  The p ro j ec t  i s  
approximately 20% complete. 

4. Cons t ruc t ion  i s  underway on the  following p r o j e c t s :  

a .  P ro j ec t  7008 - Addit ional  LOX Storage f o r  A l l  
Tes t  Pos i t i ons ,  Building 4583 94% complete 

b. P ro j ec t  7009 - F i r e x  System Addition, Tes t  
Stand 115 94% complete 

c. P ro j ec t  7013 - Elevator  f o r  Test  Stand 500 40% complete 

d. P ro j ec t  7021 - GH2 Transmission System 98% complete 

e .  P ro j ec t  7023 - GM2 Pipe l ine  System 70% complete 

f .  P ro j ec t  7031 - Modificat ions t o  Provide LH2 
Serv ice ,  TS 300 90% complete 

g. P ro j ec t  6742 - GN2 Connector Line 50% complete 

h .  P ro j ec t  7059 - Extension of Steam Line t o  
S-IV B Test  Stand 75% complete 



i. Pro jec t  7066 - Timber Clearing,  West Area 
FY 67 Landscaping, Par t  I1 95% complete 

j .  P ro j ec t  f o r  Landscaping Dodd Road, FY 67 5% complete 

k. Improvements i n  V ic in i ty  of Bldg. 4650 100% complete 

1. Pro jec t  f o r  F i r e  Detec t ion  System - Contractor  i s  preparing 
shop drawings and purchasing hardware. Construct ion has not been s t a r t e d .  

B. Environmental Test  Complex 

A c o n t r a c t ,  f o r  f u r t h e r  s t u d i e s  of requirements and j u s t i f i c a t i o n s ,  
has  been negot ia ted  wi th  the  Bechtel Corp., San Francisco,  Ca l i fo rn i a .  
Notice t o  proceed i s  expected t o  be given t h e  week of October 9, 1967. 
Completion of a l l  work on the  con t r ac t  i s  expected t o  take  approximately 
fou r t een  weeks. 

C .  Propulsion Systems Tes t  F a c i l i t y  

Design c r i t e r i a  f o r  modi f ica t ion  of STTE have been completed. A 
work o rde r  was given t o  R-TEST-BD t o  proceed wi th  the  design f o r  t h e  modi- 
f i c a t i o n  of t he  e a s t  s i d e  of the  tower. Drawings f o r  a PER have been i n i t i a t e d .  

D.  Nuclear Ground Tes t  Module 

The present  budget s t a t u s  has  e l imina ted  a l l  work on adapt ion  of 
S-IC Tes t  Stand f o r  Ground Test  Module. There w i l l  be no f u r t h e r  r e p o r t s  
on t h i s  p r o j e c t .  
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