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GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
SYSTEMS TEST DIVISION 

August 1 ,  1967 Through August 31, 1967 

I .  SATURN I B  

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 9, 1967. 

H-l Engine 

A t e s t  program was i n i t i a t e d  a t  the Power P lan t  Test Stand 
t o  i nves t i ga te  the combustion s t a b i l i t y  o f  the present 205K 
H - l  Engine. A se r i es  o f  n ine tes ts ,  f i v e  w i t h  bomb induced 
i n s t a b i l i t y ,  was performed on Engine H-4067 as l i s t e d  below: 

TEST NO. DATE DURATION (SEC.) REMARKS - 
C a l i b r a t i o n  t e s t  
C a l i b r a t i o n  t e s t  
Bomb t e s t  
Bomb t e s t  
Bomb t e s t  
C a l i b r a t i o n  t e s t  
Bomb t e s t  
C a l i b r a t i o n  t e s t  
Bomb t e s t  

Although the a r t i f i c i a l l y  induced 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  l i m i t s  du r ing  the f i v e  tes ts ,  two per iods  
o f  i ns tab i  1 i t y  occurred dur ing  t e s t  PI-506. A thorough review 
o f  the data and an inspect ion  o f  the engine hardware w i l l  
precede any add i t i ona l  t e s t i n g  o f  Engine H-4067. 

An experimental (RED) H-l engine, which e x h i b i t e d  combustion 
i n s t a b i l i t y  du r ing  t e s t s  performed by Rocketdyne, i s  expected t o  
a r r i v e  a t  MSFC on September 5, 1967. 

C. S-IVB Staqe 

J S-IVB-209 was placed i n t o  storage i n  the Manufactur ing 
Services B u i l d i n g  a t  Sacramento Test Center. The defer red  
p o s t - s t a t i c  f i r i n g  checkout w i l l  be resumed i n  March, 1968. 
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1 1 .  SATURN V 

J 1 .  S-IC-T - 
S t a t i c  f i r i n g  t e s t s  S-IC-20, S-IC-21, and S-IC-22 were 

conducted on the  S-IC-T stage f o r  mainstage du ra t i ons  o f  2.15, 
3.60, and 41.74 seconds, r espec t i ve l y .  Re -ac t i va t i on  o f  t h e  
MSFC S - I C  Test Stand and assoc ia ted  GSE was accomplished w i t h  
t h i s  s e r i e s  o f  t e s t s .  

A s e r i e s  o f  LOX load ing  t e s t s  was a l s o  conducted on 
the  S-IC-T stage d u r i n g  t h i s  pe r i od .  The t e s t  o b j e c t i v e s  t o  
determine t he  c o n d i t i o n s  caus ing a  nega t i ve  LOX tank  p ressure  
d u r i n g  the e a r l y  phases o f  LOX load ing  and methods t o  p reven t  
tank  pressure decay below ambient were accomplished. As a  
r e s u l t  o f  these i n v e s t i g a t i o n s  a  rev i sed  LOX l oad ing  procedure 
was success fu l l y  used f o r  the  s t a t i c  f i r i n g  o f  S - I C - 5  a t  MTF. 

\I A p r o p e l l a n t  load t e s t  was conducted on S-IC-5 a t  MTF 
on August 10, 1967. The s t a t i c  f i r i n g  was performed a t  6:14 p.m. 
f o r  125 seconds mainstage d u r a t i o n  on August 25, 1967. P r e l i m i n a r y  
rev iew o f  the  data i n d i c a t e s  s a i i s f a c t o r y  performance o f  the  stage. 

B. F - l  Enqine 

Test  FW-068 was conducted w i t h  F - I  Engine S/N F-5038-1 a t  
the West Area F-1 Tes t  Stand f o r  a  mainstage d u r a t i o n  o f  41 
seconds on August 16, 1967. Pr imary purpose o f  t h i s  t e s t  was 
t o  e s t a b l i s h  engine base l ine  performance f o r  t he  LOX d e p l e t i o n  
t e s t  se r i es .  

C .  5-11 Stage 

1 .  S - 1 1 - 1  (KSC) 

Major  m o d i f i c a t i o n s  t o  the  S - 1 1 - 1  s i dewa l l  i n s u l a t i o n  
ven t  system were accomplished a t  KSC d u r i n g  t h i s  r e p o r t  pe r i od .  
Blowdown t e s t s  conducted a f t e r  t he  m o d i f i c a t i o n s  were made 
conf  i rmed t h a t  the system would ven t  w i t h i n  the requi  red t ime, 
Improvements were made on the  S - 1 1 - 1  pneumatic GSE on mob i le  
launcher No. 1 which w i l l  i nsure  f u l l  r e l i e f  p r o t e c t i o n  i n  t he  
f l u i d  systems used t o  s e r v i c e  the  stage. 
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The S - 1 1 - 3  stage i s  pos i t ioned i n  the A-1  t e s t  stand a t  
MTF. The V3-300 (checkout) change p o i n t  has expi red and change 
p o i n t  V3-400 ( i n i t i a t i o n  o f  countdown) i s  i n  e f f e c t .  The newly 
designed p rope l l an t  prevalves and 3-way solenoids were i n s t a l l e d  
and w i l l  be used f o r  the f i r s t  t ime on a  f l i g h t  stage. A l l  stage 
e l e c t r i c a l  and mechanical checkouts requi red up t o  t h i s  p o i n t  a re  
on schedule and progressing w i thout  major inc idents .  A s idewal l  
i n s u l a t i o n  blowdown t e s t  was conducted on the stage under ambient 
cond i t i on  t o  acqui re data f o r  i n f l i g h t  vent ing  p r e d i c t i o n .  A 
s i m i l a r  blowdown t e s t  i s  t o  be performed under cryogenic cond i t i ons  
i n  con juc t i on  w i t h  the stage tank ing  t e s t  scheduled f o r  September 
2, 1967. 

3. S - l l  S t r u c t u r a l  Test Program 

F a c i l i t y  cons t ruc t ion  work i s  progressing on schedule. 
The concrete pad f o r  the stand proper was poured on August 17, 
1967. Del i ve ry  of the t e s t  specimen t o  Test Laboratory i s  
t e n t a t i v e l y  scheduled f o r  February 8, 1968. 

D.  S-IVB Stage 

1 .  S-IVB-504 (New) 

J S-IVB stage 504 (New) was s a t i s f a c t o r i  l y  acceptance f i r e d  
on August 26, 1967, a f t e r  two unsuccessful at tempts. The f i r s t  
at tempt was scrubbed on August 16, 1967, a f t e r  p r o p e l l a n t  loading 
due t o  f a i l u r e  o f  the Beckman d i g i t a l  data a c q u i s i t i o n  system. 
The second attempt was aborted on August 22, 1967, a t  approximately 
51 seconds of mainstage due t o  an erroneous f i r e  i n d i c a t i o n  
caused by the f i r e  de tec t i on  w i re  coming i n  contact  w i t h  the gas 
generator exhaust mainfo ld.  

One LOX tanking t e s t  was conducted a t  the MSFC S - I V B  
B a t t l e s h i p  Test Stand t o  determine the J-2 engine LOX pump seal 
leakage under cryogenic cond i t ions .  

A ser ies  o f  t e s t s  conducted on the LOX shutdown va l ve  ' 

(LSDV) pneumatic c o n t r o l s  v e r i f i e d  the requi rement f o r  the 
double vent ac tua t i on  con t rq l  module, DAC P/N 1866692-501, f o r  
LSDV ac tua t ion .  Evaluat ion o f  t e s t  data revealed pneumatic 
c r o s s t a l k  du r ing  normal va lve operat ion s u f f i c i e n t  t o  un la tch  
the LSDV open lock  when using the s ing le  vent module. 

FOR INTERNAL USE ONLY 



I l l .  APOLLO APPLICATIONS 

NASA Headquarters has p u t  a  f r eeze  on a l l  FY 68 funds f o r  
945 p r o j e c t s  which inc ludes  the  Lunar D r i l l  Funds. T h i s  a c t i o n  
cou ld  p o s s i b l y  e l i m i n a t e  Westinghouse as a  p r ime c o n t r a c t o r  f o r  
a  r o t a r y  type d r i l l .  

In-house t e s t i n g  on t he  hammer assembly (percuss ive  concept) 
t o  determine optimum r o t a t i o n a l  speed was cont inued.  

A meet ing was h e l d  w i t h  Nor th rop  and t h e i r  consu l t an t ,  
D r .  Singh, on a redesigned b i t  and c h i p  removal system. I t  i s  
a n t i c i p a t e d  t h a t  u n i t s  w i l l  be f a b r i c a t e d  accord ing  t o  t h i s  
c o n f i g u r a t i o n  and t e s t e d  in-house. 

D r i l l i n g  was con t inued  a t  the  Howel l ,  Tennessee S i t e  w i t h  
t he  commercial d r i l l  r i g .  

9. LSSM P r o j e c t  

A meet ing was h e l d  w i t h  personnel  o f  PGVE Laboratory ,  
Advanced Systems O f f i c e  and Test  Laboratory  t o  d iscuss  t h e  t e s t  
program planned f o r  t h e  two m o b i l i t y  t e s t  a r t i c l e s ,  Immediate 
p l a n s  a r e  t o  i n i t i a t e  work o rders  t o  beg in  c o n s t r u c t i o n  o f  the 
v a r i o u s  t e s t  t r acks .  

C. ATM So la r  Panel Deployment Tes ts  

I n i t i a l  hardware has been rece ived  and t e s t i n g  w i l l  beg in  
e a r l y  i n  September. These t e s t s  w i l l  supply da ta  r e q u i r e d  by 
A s t r i o n i c s  Labora to ry  t o  f i n a l i z e  t h e i r  des ign  o f  t h e  complete.  
t e s t  f i x t u r e .  

I V .  VEH l CLE STORAGE PROGRAM 

The s to rage  s t a t u s  o f  t he  S-IB-204 and S-IB-206 f u e l  a d d i t i v e  
b lender  u n i t s  (FABU), commonly r e f e r r e d  t o  as t h e  O r o n i t e  system, 
was i n v e s t i g a t e d  and comments were forwarded t o  Dr. Rees on 
August 1 1 ,  1967. 

D e t a i l e d  comments o f  t he  Stage Storage Working Group 's  v i s i t  
t o  the  Michoud Assembly Fac i  1 i t y  (MAF) were forwarded t o  1.0. on 
August 15, 1967. 

The I.U. s to rage  procedure ( IBM #~82-025)  was reviewed and 
comments were forwarded t o  1.0. on August 16, 1967. 
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Guidel ines f o r  the  storage o f  Saturn hyd rau l i c  systems have 
been prepared and forwarded t o  1 .O. on August 29, 1967. 

The S-  l l storage speci f i c a t  i on (~~0208-1027)  has been 
reviewed and comments were forwarded t o  1 .O. on August 30, 1967. 

A pre-proposal conference f o r  an indus t ry  wide storage 
study was h e l d  on August 30, 1967. The Stage Storage Working 
Group and e i g h t  cont rac tors  were represented. 

%a9 3.- & Daniel H. Dr isco l  1 ,  J r .  
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRES S REPORT 
COMPONENTS & SUBSYSTEMS DIVISION 

August 1, 1967 through August 31,  1967 

I .  SATURN I B  

A.  Ground Support Equipment 

1. Saturn  I B  Apollo Access A r m  

The Apollo Command Module Access A r m  suppor t s  an 
environmental ly  condi t ioned  cab through which a s t r o n a u t s  and 
s e r v i c e  personne l  e n t e r  t h e  Apollo s p a c e c r a f t .  The arm and 
environmental  chamber was r e c e n t l y  redesigned t o  accommodate 
t h e  new s p a c e c r a f t  ha tch  des ign  and+a l so  inco rpo ra t e s  changes 
t h a t  provide 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 .  

I n s t a l l a t i o n  and checkout of ins t rumenta t ion  was 
accomplished between August 1 and August 12 ,  1967. Also,  pre-  
t e s t  check and subsystem t e s t i n g  was begun, b u t  was i n t e r r u p t e d  
by mod i f i ca t ions  t o  t h e  environmental  chamber pneumatic systems,  
and t h e  e l e c t r i c a l  c o n t r o l  t e s t  s e t .  

Upon completion of t h e  mod i f i ca t ions ,  subsystems 
t e s t i n g  was resumed and completed on August 18 ,  1967. 

F i n a l  t e s t i n g  (automatic' '  mode) i s  now i n  p rog res s  
and t h e  system i s  func t ion ing  very  n e a r  o p e r a t i o n a l  t e s t  r e -  
quirements .  

P re sen t  schedule  i s  f o r  t h e  p ro to type  hardware 
t e s t i n g  t o  be completed by September 18 ,  1967, a t  which t ime 
t h e  f l i g h t  hardware w i l l  be r ece ived  from Cape Kennedy. Tes t ing  
of  t h e  f i r s t  s e t  of f l i g h t  hardware i s  t o  be completed by 
October 9 ,  1967. 

SATURN V 

A .  S-IC Stage 

F- 1 Turbopump T e s t i n g  

The F - l  Turbopump F a c i l i t y  prov : -1.e~ t h e  capgb i lh ty  
t o  perforin 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 
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t e s t s  on S-IC/F-1 Turbopump prope l l an t  feed systems. This 
f a c i l i t y  conta ins  a gas  generator  dr iven F-1 Turbopump which 
i s  mounted on a t h r u s t  chamber and s imulates  the  S-IC flow 
system from the  suc t ion  duct i n l e t s  t o  the  main shutof f  va lves  
of t h e  engine.  

The F-1 Turbopump Test  F a c i l i t y  i s  being prepared 
f o r  t e s t i n g  R&D 6 + 6 Turbopump S/N 4072224. The turbopump 
has  been received and is  c u r r e n t l y  undergoing i n s t a l l a  t i o n  
and high pressure  duct alignment. Checkout t e s t s  a r e  scheduled 
t o  begin i n  September 1967. Nine blowdown t e s t s  have been 
conducted on t h e  F-1 GG LOX feed system t o  complete t h i s  phase 
of GG checkouts. 

S-IC 17-inch LOX Flowmeter SIN WE17-35 i s  c u r r e n t l y  
being Lnstal led and w i l l  be t e s t e d  during September. 

2 .  LOX Depletion Tes t ing  

The purpose of t h i s  t e s t  program is  t o  support  
R-TEST-SP i n  a  study of t h e  LOX deple t ion  c h a r a c t e r i s t i c s  of 
t h e  F-1 Engine shutdown sequence. The u l t ima te  goal  of t h e  
t e s t  program is  t o  p r e d i c t  LOX deple t ion  c h a r a c t e r i s t i c s  of 
t h e  S-IC Ground Stage Engine System. 

The f a c i l i t y  buildup i s  i n  progress .  Hydrostat ic  
t e s t  of pressure  tanks and genera l  c leaning of t h e  LOX system 
has  s l ipped  the  t e s t  s t a r t  da te  t o  October 15, 1967. 

B .  S-I1 Stage 

1. S-I1  Insu la t ion  

B-Cell Pos i t ion  1 - Linde Insu la t ion  (70-inch Tank) 

The genera l  ob jec t ive  of t h i s  t e s t  program is  t o  
evalua te  a  Linde pre-evacuated, panel-type insu la t ion  system 
f o r  poss ib le  app l i ca t ion  t o  l i q u i d  hydrogen booster  s t a g e s .  

The t e s t  tank i s  t o  be re turned  t o  M.E. Laboratory 
f o r  a  tank i n t e r n a l  f i l l  sys te~n  cor rec t ion .  Tes t ing  w i l l  be 
rescheduled a t  a  l a t e r  da te .  

B-Cell Pos i t ion  1 - Foam I n s u l a t i o n  (7  X 7 Calorimeter 
This r e s t  program was requested by P&VE Laboratory 

t o  eva lua te  the  s t r u c t u r a l  i n t e g r i t y  and thermal performance 
of  a  S&ID, CPR-369-3 foam insu la t ion  system. 
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Although pre l iminary  planning has  been i n i t i a t e d ,  
t h e  t e s t  p lan  and s t a r t  d a t e  have n o t  been e s t a b l i s h e d  due t o  
o t h e r  p r i o r i t y  work. 

B-Cell P o s i t i o n  2 - S-I1 I n s u l a t i o n  24-Inch 
Calor imeter  

This  t e s t  program was reques ted  by P&VE Laboratory 
t o  e v a l u a t e  t h e  e f f e c t i v e  conductance of t h e  S- I1  s t a g e  common 
bulkhead.  

The bu i ldup  i s  approximately 30 pe rcen t  complete.  
The f i r s t  s e r i e s  of  t e s t s  a r e  scheduled f o r  t h e  second week 
of  September. 

2 .  S- I1  and S-IVB LOXPrevalve Flow T e s t s  

The t e s t  o b j e c t i v e s  f o r  t h e  S-I1  and S-IVB Pre- 
v a l v e 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  charac-  
t e r i s t i c s  of  t h e  va lves  under s h u t o f f  cond i t i ons  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 of  t h e  program has  been changed 
t o  i nc lude  lox  flow t e s t s  on t h e  S-IVB p reva lve .  The S-IVB 
preva lve  and i t s  t e s t  requirements  a r e  t o  be fu rn i shed  by 
R-TEST-SS. 

Action has  been taken by R-TEST-CV t o  o b t a i n  
ano the r  S- I1  l ox  preva lve  through R-TEST-ST. Del ivery  has  
been scheduled f o r  mid-September 1967, a t  which t ime t e s t i n g  
w i l l  be resumed. 

C .  S-IVB Stage 

J-2X Turbopump Tes t  

Requester :  R-P&VE-PAC 

This  p r o j e c t  was reques ted  by P&VE t o  f u r t h e r  t h e  
development and a l s o  v e r i f y  performance c h a r a c t e r i s t i c s  of  ad- 
vanced 5-2 turbopumps and subsystems. Tes t  P o s i t i o n  501 i s  
be ing  prepared  f o r  t h i s  t e s t i n g .  

The T e s t  Support Shop, R-TEST-BS, i s  s t i l l  working 
on t h e  p ip ing  systems and i s  about 98 p e r  c e n t  complete.  Severs1  
vacuum jacke ted  l i n e s  s t i l l  have some welding t o  be done t o  
t h e  j a c k e t s .  The LH2 sump i s  being i n s t a l l e d  b u t  v a r i o u s  
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problems have caused a  cons ide rab le  de l ay .  The sump i n s t a l -  
l a t i o n  should be completed by t h e  middle of September. The 
GH2 p r e s s u r i z i n g  l i n e ,  LH2 s t a g e  tank  v e n t  manifold and LH2 
pump r e t u r n  l i n e  have n o t  y e t  been x-rayed.  The l i q u i d  hydro- 
gen s t o r a g e  f a c i l i t i e s  a r e  being a c t i v a t e d  and should be ready 
t o  r e c e i v e  hydrogen by September 15.  The lox  s t a g e  tank  was 
r e i n s u l a t e d  wi th  p e r a l i t e  on August 24. Ten ta t ive  t a r g e t  d a t e  
f o r  completion o f  bu i ldup  on T.P. 501 i s  November 1, 1967. 

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

Requester :  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  o f  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 I c o n s i s t s  o f  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  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  t anks  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  inc 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 nc rease  combustion zone d u r a b i l i t y .  

I n i t i a l  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 wi th  
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 e a d y  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 11 w i l l  c o n s i s t  of dynamic t h r o t t l i n g  of  
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 -  

i e s ,  a t  f ou 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  oper-  
a t i n g  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 a p o f f  
op t imiza t ion .  

No t e s t s  were conducted dur ing  t h i s  r e p o r t i n g  
p e r i o d .  

The l i n e a r  p lug  f o r  t h e  l ox  t h r o t t l e  va lve  has  been 
completed,  i n s t a l l e d ,  and LN2 blowdowns were conducted.  

The f a c i l i t y  f u e l  (LH2) run tank  p r e s s u r i z i n g  media 
i s  being changed from gaseous helium t o  gaseous hydrogen. 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  begin  when t h i s  changeover has  been com- 
p l e t e d ,  t e n t a t i v e l y  scheduled f o r  t h e  week of September 18, 1967. 
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5-2 Engine Telescoping Nozzle 

Requester: R-P&VE-PA 

The t e s t  ob jec t ive  i s  t o  evalua te  the  f e a s i b i l i t y  
of the  proposed 5-2 Engine Telescoping Nozzle design.  This 
proposal  c o n s i s t s  of a  r e t r a c t a b l e  engine nozzle s k i r t  which 
w i l l  stow in  t h e  e x i s t i n g  s t age  i n t e r f a c e  envelope. Af te r  
s t a g e  separa t ion ,  the  nozzle can be extended t o  obta in  optimum 
engine expansion r a t i o .  The p r o j e c t  u t i l i z e s  a  working mockup 
(non- f l igh t  hardware) t o  evaluate  the  design proposal.  

The t e s t  system has been i n s t a l l e d  and prel iminary 
checkout of t e s t  hardware and t e s t  f i x t u r e s  has been completed. 
Five (5)  checkouts were conducted t o  study prel iminary per- 
formance of 5-2 te lescoping  nozzle using motion p i c t u r e  cover- 
age.  Six ( 6 )  a d d i t i o n a l  checkouts were conducted recording 
the  deployment time. The checkouts indica ted  a  non-symmetrical 
deployment of t h e  nozzle  extension.  Inves t iga t ion  revealed 
t h a t  t h e  counter-weights were no t  per  s p e c i f i c a t i o n ,  and were 
n o t  equal ized.  Correct ive ac t ion  has been taken and t e s t i n g  
cont inues .  

4 .  LH2 Slosh Tes t ing  

This program supports P&VE and Test  Laboratory i n  
a r e a s  of  LH2 prope l l an t  feed system s t u d i e s  and lox  s t u d i e s  in 
an e l l i p s o i d a l  tank.  

No t e s t s  were conducted during t h i s  r epor t  per iod.  
The f a c i l i t y  i s  being modified f o r  t e s t s  of t h e  Parker S-IC . 
lox vent  and r e l i e f  valve which a r e  scheduled f o r  the  l a t t e r  
p a r t  of September. 

5 .  S-IVB Auxil iary Propulsion System Tes t ing  

The S-IVB Auxil iary Propulsion System Test  Program 
was requested by P&VE Laboratory f o r  conducting t e s t s  on upper 
s t a g e  u l l age  and a t t i t u d e  c o n t r o l  engines and systems a t  s i m u -  
l a t e d  vacuum environments. 

Two Douglas gas removal tank assemblies,  designed 
t o  remove the  gas bubbles from the  APS prope l l an t  bladders  on 
t h e  Saturn 501 v e h i c l e ,  were t e s t e d  a t  the  Storable  Propel lan t  
Test  F a c i l i t y  during the  week of August 6 - 12. The DAC launch 
opera t ions  crew, and NASA~KSC r ep resen ta t ives ,  were present  f o r  
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t h e  s u b j e c t  t e s t s .  The GSE func t ioned  adequa te ly ,  removing 
t h e  gas  wi th  a minimum of  p r o p e l l a n t  o f f - l o a d .  

Following t h e  v e r i f i c a t i o n  of t h e  gas  removal GSE, 
an a d d i t i o n a l  t e s t  was conducted t o  f u r t h e r  e v a l u a t e  t h e  b e n e f i t  
of  100 p s i g  u l l a g e  p re s su re  compared t o  50 p s i g  i n  reduc ing  
t h e  gas  accumulation.  Tes t  r e s u l t s  i n d i c a t e d  a minimum bubble 
r educ t ion  of  20 p e r  c e n t  wi th  t h e  100 p s i g  ho ld  p r e s s u r e .  

A t e c h n i c a l  memorandum (R-TEST-CT-74-67) has  been 
p repa red  on t h e  t e s t s  desc r ibed  h e r e i n  and w i l l  go o u t  t o  d i s -  
t r i b u t i o n  i n  mid-September, 1967. 

A t  p r e s e n t  t h e  Tapco engines  a r e  being i n s t a l l e d  
i n  t h e  Sa turn  V/S-IVB APS Module a long  with  p r o p e l l a n t  va lve  
i n l e t  accumulators designed t o  damp t h e  extreme p re s su re  
o s c i l l a t i o n s  ob ta ined  dur ing  engine pu l s ing .  Tes t ing  i s  
scheduled du r ing  t h e  nex t  r e p o r t i n g  pe r iod .  

D.  Ground Support Equipment 

Ground Support Equipment t e s t i n g  inc ludes  development 
and acceptance t e s t  programs of Saturn V launch v e h i c l e  suppor t  
hardware under t h e  design cognizance of  both MSFC and KSC. 
Launch environments a r e  s imula ted  a s  c l o s e l y  a s  p o s s i b l e  f o r  
both  t ypes  of t e s t  programs al though launch suppor 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-  
cep tance  t e s t  programs on ly .  

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 umbi l i ca l  tower 
a t  KSC. The ground umbi l i ca 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 imula ted  v e h i c l e  s k i n  
pane l .  This  pane l  i s  mounted on a random motion s imu la to r  
which s imu la t e s  t h e  r e l a t i v e  motions between t h e  launch veh i -  
c l e  and launch tower. For i n f l i g h t  d i sconnec t  arms, t h e  pane l  
i s  connected t o  t h e  random motion s imu la to r s  through an e l e -  
v a t o r  system 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 f s  exposed t o  wind, r a i n ,  
and cryogenic  temperatures  t o  inc lude  worst  ca se  des 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  of  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 .  This  phase of t h e  program i s  followed by 
subsystem checkouts and subsequent ly ,  complete systems t e s t s  
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s i m u l a t i n g  launch environments.  A d e s c r i p t i o n  of 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  fo l lows:  

1. LC-39 Serv ice  A r m s  

a .  S-IC I n t e r t a n k  ( S e t  111) - This  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-IC s t a g e  wi th  l ox  f i l l  and d r a i n  s e r v i c e  
a s  w e l l  a s  personne l  acces s  t o  t h e  v e h i c l e .  The arm has  capa- 
b i l i t i e s  t o  a l low automat ic  reconnect ion i n  ca se  of a  miss ion 
ho ld  o r  a b o r t .  

System t e s t s  wet and t r a c k i n g  t e s t s  were com- 
p l e t e d  s a t i s f a c t o r i l y  except  f o r  t r a c k i n g  a  h igh ,  d ry  v e h i c l e .  
R e l i a b i l i t y  t e s t s  have been s t a r t e d  and a r e  approximately 50% 
completed. A t  p r e s e n t  t h e  r e l i a b i l i t y  t e s t s  a r e  suspended 
f o r  a  s p e c i a l  s e r i e s  of  t e s t s  f o r  P&VE t o  determine t h e  maximum 
lox  l i n e  p re s su re  t h a t  t h e  c a r r i e r  can have and s t i l l  be r e -  
t r a c t e d  us ing  an 825 t o  850 p . s . i . g .  supply t o  t h e  r e t r a c t  
c y l i n d e r .  

b e  S-IC Forward ( S e t  111) - This  p r e f l i g h t  arm 
s u p p l i e s  t h e  forward end of t h e  S-IC s t a g e  wi 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 personne l  a c c e s s .  

A l l  t e s t i n g  i s  completed and t h e  arm i s  t o  
remain i n  t h e  a r ea  u n t i l  a l l  modi f ica t ions  a r e  completed and 
AS-501 i s  launched. 

c .  S-I1  In te rmedia te  ( S e t  111) - This  i n f l i g h t  
s e r v i c e  arm provides  a i r  cond i t i on ing ,  e l e c t r i c a l ,  pneumatic, 
LH2 and lox  s e r v i c e s  t o  t h e  S-I1  s t a g e .  The lox  and LH2 l i n e s  
have independent connect ions  t o  t h e  s t a g e  whi le  t h e  remainder 
of  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 modified 
a t  MSFC by i n s t a l l i n g  a  l anyard  withdrawal system f o r  t h e  
main umbi l i ca l  t o  r e p l a c e  t h e  dua l  c y l i n d e r  withdrawal system 
used on AA-04-01 and AA-04-03. R&D t e s t s  on t h e  lanyard  wi th-  
drawal system a r e  now underway. A t  t h e  conclusion o f  t h e  R&D 
t e s t i n g  on t h e  lanyard  system, it i s  planned t o  r e t r o f i t  t h e  
lanyard  system on AA-04-01 and AA-04-03. 

System t e s t s  a r e  being conducted on t h e  f u r t h e r  
r e v i s e d  umbi l i ca l  l anyard  withdrawal system. These t e s t s  have 
r evea l ed  two problems, t h e  umbi l i ca l  withdrawal c a b l e  becomes 
damaged, and t h e  l e f t  umbi l i ca l  l e g  impacts t h e  arm s t r u c t u r e  
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dur ing  some t e s t  c o n d i t i o n s .  With t h e  r e s o l u t i o n  of t h e s e  two 
problems, t h e  lanyard  withdrawal system can be committed t o  
hardware f o r  AS-502. The necessary  hardware t o  modify t h e  
S - I 1  i n t e rmed ia t e  arm t o  a  l anyard  withdrawal system f o r  AS-502 
w i l l  be shipped t o  KSC on September 15 ,  1967. 

The modified lox  l i n e ,  r e p o r t e d  i n  l a s t  month\s 
p rog res s  r e p o r t ,  has  passed t h e  co ld  shock t e s t ,  and f l e x  
c y c l i n g  t e s t s .  It i s  p r e s e n t l y  under v i b r a t i o n  t e s t s  by an 
o u t s i d e  c o n t r a c t o r .  

d .  S - I1  Forward ( S e t  I )  - This  i n f l i g h t  s e r v i c e  
arm provides  a i r  cond i t i on ing ,  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 ven t  f o r  t h e  S - I1  s t a g e .  A 1 1  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 .  

Modi f ica t ions  t o  t h e  S-11 forward arm and t h e  
i n s t a l l a t i o n  of t h e  product ion u n i t  of t h e  c a r r i e r  p l a t e -  
a r r e s t i n g  bungee cord assembly have been completed. 

R&D t e s t i n g  of  t h e  lanyard  withdrawal system 
has  been completed and hardware t o  modify t h e  S - I1  forward 
arm t o  a  l anyard  system f o r  AS-502 has  been shipped t o  KSC, 

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 has  been s t a r t e d .  

e .  S-IVB 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 tu rned  t o  MSFC a f t e r  be ing  used a t  KSC 
i n  t h e  Sa turn  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  d u a l  c y l i n -  
d e r  withdrawal system t e s t e d  on AA-06-02 and AA-06-03. 

A f t e r  completion of t h e  50-hour wate r  flow 
t e s t  ( r e f e r e n c e  May Progress  Repor t ) ,  t h e  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 14 ,  1967. A r m  r o t a t i o n  t e s t s  were 
r e r u n  a t  a  primary supply p re s su re  of 2,300-2,450 p . s . i . g .  t o  
i n c r e a s e  t h e  r e t r a c t i o n  time t o  4 .0-4 .1  seconds,  i n  accordance 
wi th  des ign  c r i t e r i a .  

Spike loads  of  up t o  5,000 pounds i n  t h e  primary 
lanyard  dur ing  d i sconnec t  and withdrawal were t r a c e d  t o  a i r  i n  
t h e  h y d r a u l i c  system, 
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Eight  s t r a i n  gauges were i n s t a l l e d  on t h e  
u m b i l i c a l  c a r r i e r  d isconnect  l e v e r  s t o p s  a t  t h e  r e q u e s t  of  
P&VE/DAC. Seve ra l  t e s t s  were conducted t o  determine i f  ex- 
c e s s i v e  loads  were being a p p l i e d  t o  t h e  umbi l i ca l  c a r r i e r  
du r ing  d i sconnec t .  The maximum primary lanyard  load dur ing  
t h i s  s e r i e s  of t e s t s  was approximately 2,200 pounds, and t h e  
maximum s t r a i n  recorded was 647 microinches pe r  inch .  P l o t s  
of  t h e  s t r a i n  gauge da t a  were d e l i v e r e d  t o  P&VE/DAC f o r  analy-  
s i s .  

R&D t e s t i n g  on t h e  primary lanyard  system was 
completed on August 18 ,  1967, and t h e  hardware t o  modify t h e  
S-IVB a f t  arm t o  a  l anyard  system f o r  AS-502 has  been shipped 
t o  KSC. Acceptance t e s t i n g  according t o  t h e  S~75M24639 ( r e -  
v i s i o n  B) t e s t  c r i t e r i a  was begun on August 21, 1967. These 
t e s t s  a r e  now i n  p rog res s .  

f .  S-IVB Forward (AA-07-01) - This  i n f l i g h t  s e r v i c e  
arm provides  a i r  cond i t i on ing ,  e l e c t r i c a l ,  pneumatic, wate r  
g l y c o l ,  and LH2 ven t ing  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  
ins t rument  u n i t  ( IU) .  The arm a l s o  suppor t s  t h e  Lunar Ex- 
c u r s i o n  Module (LEM) umbi l i ca l  c a r r i e r .  

Disconnect and withdrawal t e s t s  were completed 
du r ing  t h i s  r e p o r t  pe r iod .  LEM disconnec t  and withdrawal t e s t s  
were conducted both  wi th  and without  t h e  314-inch check va lve  
i n s t a l l e d  downstream of t h e  LEM a i r  motor. The check va lve  
i n c r e a s e s  withdrawal t ime by approximately 0.15'.05 seconds.  
The equ iva l en t  o r i f i c e  s i z e  of t h e  check va lve  was determined 
t o  be 0.474 inches .  

Systems t e s t s  d ry  a r e  underway. Occas iona l ly ,  
t h e  LH2 v e n t  l i n e  w i l l  hang on t h e  L / O  1206 p l a t fo rm a s  t h e  
arm d e c e l e r a t e s  dur ing  r e t r a c t i o n .  KSC i s  des ign ing  a  bumper 
which should c o r r e c t  t h i s  problem. 

System t e s t  wet should commence approximately 
9 -6 -67 .  

g .  Serv ice  Module - The s e r v i c e  module arm i s  an 
i n f l i g h t  arm which provides  a i r  cond i t i on ing ,  e l e c t r i c a l ,  GH2 
v e n t i n g ,  and wate r -g lyco l  coo l ing  s e r v i c e s  t o  t h e  Apollo s e r v i c e  
module u m b i l i c a l  connect  ion .  

During t h i s  r e p o r t  pe r iod ,  c a r r i e r  withdrawal 
t e s t s  wi th  and wi thout  l i f t - o f f  were conducted.  It was de- 
termined t h a t  withdrawal t imes wi thout  l i f t - o f f  a r e  1 . 5  t o  
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1.57 seconds, and times with l i f t - o f f  a r e  1 .21  t o  1 ,35  seconds 
(design c r i t e r i a  c a l l s  f o r  1.25 t o  1 . 5  seconds).  Specia l  t e s t s  
a r e  being conducted t o  determine the  minimum pressure  requi red  
'to r e t r a c t  the  arm i n  9.2 seconds, and the  minimum pressures  
requi red  t o  kickoff  and withdraw the  c a r r i e r  in  1.25 t o  1 . 5  
seconds. 

h .  LC-39 Command Module Access A r m  - The LC-39 
command module access  arm is a  p r e f l i g h t  arm which supports  
an environmentally conditioned chamber through which t h e  a s t r o -  
nau t s  and se rv ice  personnel can e n t e r  the  Apollo spacec ra f t .  
The arm a l s o  provides a  support  s t r u c t u r e  f o r  a i r  condi t ioning 
and space s u i t  checkout l i n e s .  

Extensive redesign of the  e n t i r e  command module 
access  arm system i s  i n  work a t  KSC. It i s  a n t i c i p a t e d  t h a t  
t h e  arm now i n  the  t e s t  a rea  w i l l  be re-worked t o  t h e  new con- 
f i g u r a t i o n  and t e s t e d .  The period of t e s t i n g  i s  not  known a t  
t h e  present  time. Specia l  t e s t i n g  re l evan t  t o  the  a n t i c i p a t e d  
modif icat ion was performed during the  per iod of August 18 
through August 23, 1967. A switch was i n s t a l l e d  i n  the  lower 
hinge in  the  arm extend r e t r a c t  c i r c u i t .  The arm was extended 
and r e t r a c t e d  permi t t ing  t h i s  switch t o  s top  r o t a t i o n  a t  var ious  
ang les .  Also t h e  arm was extended from var ious  park angles  t o  
t h e  extended and locked pos i t ion .  The t e s t s  were success fu l ly  
completed with the conclusion t h a t  a  park p o s i t i o n  switch can 
be made func t iona l  . 

2 .  Saturn V Damping, Re t rac t ,  and Reconnect System, (DRRS) 

The DRRS is  a  system f o r  t h e  primary purpose of 
damping the Saturn V veh ic le  o s c i l l a t i o n  due t o  vor tex  shedding. 
The system has t h e  c a p a b i l i t y  of automatic extension,  connection, 
disconnect ,  and r e t r a c t i o n  a s  we 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  being conducted f o r  P&VE Lab t o  q u a l i f y  t h e  
system p r i o r  t o  i t s  use on LC-39. 

Due t o  hardware de l ive ry  de lays ,  t e s t i n g  of the  
ML-3 arm has no t  been resumed. No new de l ive ry  da te  has  been 
e s t a b l i s h e d  by ME Lab. 

3 .  LC-39 T a i l  Service Masts (Se t  1 )  

The th ree  se rv ice  masts ( l o x ,  f u e l ,  and environ- 
mental) a r e  loca ted  on the  deck of the  Mobile Launcher and 
a r e  used t o  se rv ice  the S-IC s t age  t a i l  s e c t i o n .  Mast r e -  
t r a c t i o n  i s  i n i t i a t e d  by veh ic le  l i f t - o f f .  
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Tes t ing  has  been completed t o  t e s t  p lan  Sec t ion  1 I I . D  
T e s t  Procedure and bu i ldup  a r e  i n  p rogress  f o r  s p e c i a l  t e s t s  t o  
be conducted f o r  KSC and R-P&VE. 

These s p e c i a l  t e s t s  w i l l  be conducted p r i o r  t o  t h e  
i n s t a l l a t i o n  of  f l i g h t  hardware and f l i g h t  hardware t e s t i n g .  
The purpose o f  t h e s e  t e s t s  i s  t o  f u r t h e r  e v a l u a t e  t h e  TSMs. 
These t e s t s  w i l l  be conducted August 30, 1967, t o  September 30,  
1967. A de l ay  i n  t h e  s p e c i a l  t e s t  program has  been due t o  
neces sa ry  e v a l u a t i o n  and t e s t  p lanning of added s p e c i a l  t e s t s .  

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  of 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  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 shipped 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  of  arms ( f o u r t h  s e t )  
began August 11, 1966, and was s u c c e s s f u l l y  completed November 2 ,  
1966. 

This  fou r th  s e t  of arms i s  a spa re  s e t  and is  be ing  
r e t a i n e d  a t  MSFC t o  s e rve  a s  t e s t  bed f o r  development of  t h e  
holddown arm secondary r e l e a s e  system and b l a s t  s h i e l d .  

Concept eva lua t ion  o f  a secondary ( exp los ive )  r e -  
l e a s e  system ( t o  be used a s  a back-up r e l e a s e  t o  t h e  normal,  
pneumatic r e l e a s e  system) was s u c c e s s f u l l y  conducted between 
A p r i l  3 ,  and A p r i l  14,  1967. A t e s t  r e p o r t ,  I n t e r n a l  Note- 
Test-14-67, has  been r e l e a s e d .  

During t e s t i n g  of t he  secondary ( exp los ive )  r e l e a s e  
system, c r acks  were d i scovered  i n  t h e  base  c a s t i n g s  ( i n  t h e  
g e n e r a l  a r e a  o f  t h e  upper arm p i v o t  p o i n t )  of arms 002, 003, 
004, and 006. Subsequent dye-penetrant  and u l t r a s o n i c  i n -  
s p e c t i o n s  of  t h e  arms revea led  t h a t  c r ack  depth was s i g n i f i -  
c a n t  ( r e f e r e n c e  Memorandum R-QUAL-AVP-2469-67, Sub jec t :   o on- 
d e s t r u c t i v e  Tes t ing  of  Saturn V Holddown A r m  Base Cas t ing ,  
PIN 75M05793, S/NOS 002, 003, 004, and 006"). A t  t h e  r e q u e s t  
of  KSC Design, R-ME i s  r e p a i r i n g  t h e  c r acks  i n  accordance wi th  
document 76~02512 ,   olddo down A r m  Repair  Procedure f o r  Launch 
Complex 39". Weld r e p a i r  of  arms 003 and 002 i s  complete. 
Load t e s t i n g  of  t he  r e p a i r e d  holddown arms, reques ted  by KSC 
Design, i s  be ing  conducted.  Load t e s t i n g  of  arm 002 i s  complete 
Repa i r  o f  arms 004 and 006 was t o  have been completed du r ing  
t h i s  r e p o r t  pe r iod  b u t ,  due t o  t h e  magnitude of t h e  problem, 
r e p a i r  and/or  f i n a l  r e s o l u t i o n  of t h e  c r ack  problem i s  n o t  
complete.  
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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 
Holddown 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 ,  
1967, an AVO (HDA 865) r eques t ing  removal of t h e  hood hydrau l i c -  
pneumatic assembly f o r  shipment t o  t h e  Martin-Denver Corporat ion,  
Denver, Colorado was rece ived .  Resu l t s  of t h e  l i m i t e d  t e s t i n g  
of  t h e  holddown a r m  i n d i c a t e d  t h a t  t h e  so l eno id  va lves  l o c a t e d  
i n  t h e  hydraulic-pneumatic assembly may be inadequate f o r  t h e  
in tended  u s e .  A f l a s h  r e p o r t  has  been w r i t t e n  t o  document 
r e s u l t s  t o  d a t e .  Fu r the r  t e s t i n g  i s  planned f o r  t h e  p r o t e c t i v e  
hood when t h e  hydraulic-pneumatic assembly i s  r e t u r n e d .  Subse- 
quent  t o  t h i s  t e s t ,  HDA 003 w i l l  be load t e s t e d  t o  v a l i d a t e  
c r a c k  r e p a i r .  

5 .  Sa turn  V L i f t -o , f f  Switches 

This  program i s  being conducted f o r  KSC t o  ensure  
t h a t  t h e  l i f t - o f f  swi tch a c t u a t o r  arms can s i g n a l  i n i t i a t i o n  
o f  t h e  umbi l i ca l  d i sconnec t  a t  v e h i c l e  l i f t - o f f .  

Tes t ing  on a  modified primary a c t u a t o r  assembly 
was completed 7-14-67. The t e s t  r e p o r t  i s  70% complete.  

6 .  Q-Bal l  Cover Removal System 

The purpose of t h e  t e s t  program was t o  demonstrate 
o p e r a t i o n a l  r e l i a b i l i t y  of t he  system f o r  removing t h e  cone 
cover  from t h e  v e h i c l e  nose .  

T e s t s  were conducted i n  conjunc t ion  wi th  t h e  Primary 
Damper System t o  v e r i f y  t h a t  a  KSC modi f ica t ion  would e l i m i n a t e  
an  i n t e r f e r e n c e  problem between t h e  damper arm and t h e  Q-ba l l  
cover  pneumatic l i n e .  The modi f ica t ion  was s a t i s f a c t o r y .  The 
f i n a l  r e p o r t  has  been submi t ted .  

7 .  High P re s su re  Tes t  F a c i l i t y  

a .  Anderson Greenwood and Company R e l i e f  Valves - 

The purpose of t h i s  t e s t i n g  i s  t o  e v a l u a t e  t h e  
o p e r a t i n g  c h a r a c t e r i s t i c s  of two pneumatic p r e s s u r e  r e l i e f  
v a l v e s  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-MT-EF) . 

( 1 )  PIN 3518G23-S - Tes t ing  was completed 
A p r i l  7 ,  1967,  on t h i s  va lve  which had p u l s a t i n g  flow c h a r a c t e r -  
i s t i c s .  MTF w i l l  send MSFC an i d e n t i c a l  v a l v e ,  except  f o r  
en la rged  p o r t s ,  f o r  e v a l u a t i o n .  Tes t ing  w i l l  be conducted 
on t h i s  va lve  and a  r e p o r t  w i l l  be w r i t t e n  t o  cover  t h e  o r i g i -  
n a l  and modified v a l v e s .  
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( 2 )  PIN 81C68-4 - T e s t i n g  i s  complete on t h i s  
v a l v e .  During t h e  c y c l e  t e s t ,  g a l l i n g  was encounte red  between 
t h e  v a l v e  s p i n d l e ,  gu ide ,  and n o z z l e .  The r e p o r t  h a s  been 
w r i t t e n  and submi t t ed  f o r  app rova l .  

b .  P ipe  Bur s t  T e s t  - Thi s  tes t  was conducted f o r  
R-TEST-BS wi th  two p i p e  s e c t i o n s  t o  de te rmine  t h e  s t r e n g t h  o f  
welding i n  r e l a t i o n s h i p  t o  p i p e .  T e s t i n g  was completed J u l y  19 ,  
1967. The r e p o r t  h a s  been r e l e a s e d .  

c. Von Accumulator T e s t  - Thi s  t e s t  was conducted 
f o r  KSC (MG) and R-TEST-RT t o  determine  i f  two accumula to r s  
cou ld  w i t h s t a n d  a 24-hour pneumatic and h y d r a u l i c  p r e s s u r i -  
z a t i o n  t e s t .  

T e s t i n g  was completed June 7 ,  1967. The t e s t  
r e p o r t  h a s  been r e l e a s e d .  

8. S-IVB A f t  Withdrawal Cy l i nde r  L i f e  Cycle T e s t  

The purpose  o f  t h i s  t e s t  program, f o r  KSC, was t o  
de te rmine  t h e  a b i l i t y  o f  one wi thdrawal  mechanism t o  " t rack"  
v e h i c l e  motion f o r  1 ,100,000 c y c l e s .  T e s t i n g  began November 
22,  1966, and was completed June 9 ,  1967. Nine ( 9 )  a d d i t i o n a l  
c y l i n d e r s  were f u n c t i o n a l l y  t e s t e d  f o r  u se  on LC-39. A 72-hour 
con t i nuous - cyc l e  t e s t  was added and completed. 

Cycl ing o f  t h e  pneumatic wi thdrawal  c y l i n d e r  con- 
t i n u e d  through June 9 ,  1967. The c y l i n d e r ,  t o  t h e  l a t e s t  d e s i g n  
c o n f i g u r a t i o n ,  s u c c e s s f u l l y  completed 1 ,282,000 c y c l e s  i n c l u d i n g  
a 72-hour con t inuous  p e r i o d .  The l i f e  c y c l e  t e s t  r e p o r t  i s  b e i n g  
p r epa red .  The r e p o r t  f o r  c y l i n d e r s  S / N O S .  1 through 6 h a s  been 
approved.  The r e p o r t  f o r  c y l i n d e r s  S/NOS 7 ,  8 ,  and 9 ha s  been 
submi t t ed  f o r  app rova l .  

9 .  F lush  and Purge Truck 

Th i s  t e s t  program was conducted ( f o r  P&VE) t o  e n s u r e  
t h a t  t h e  t r u c k  would s e r v i c e  t h e  F-1 eng ine  a s  r e q u i r e d .  

T e s t i n g  was i n i t i a t e d  December 16 ,  1966, and t h e  
t e s t s  have been completed acco rd ing  t o  t h e  o r i g i n a l  t e s t  p ro -  
c edu re .  P&VE r e q u e s t e d  a d d i t i o n a l  t e s t i n g ,  w i t h  minor modi f i -  
c a t i o n s  t o  t h e  u n i t ,  t o  de te rmine  i f  i n c r e a s e d  o u t p u t s  cou ld  
be ach i eved .  

T e s t i n g  h a s  been s u c c e s s f u l l y  completed and t h e  
t r u c k  r e l e a s e d  t o  P&VE on 8-8-67, The 35-ga l lon  u n i t ,  h e l d  
f o r  a d d i t i o n a l  t e s t i n g ,  was r e l e a s e d  t o  P&VE on 8-24-67. The 
r e p o r t  i s  i n  p r o g r e s s .  
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10 .  Hydrogen Embrit t lement T e s t  

The purpose of t h i s  t e s t  program i s  t o  determine 
t h e  hydrogen embri t t lement  e f f e c t s  of gaseous hydrogen on t h e  
y i e l d  p o i n t  and u l t i m a t e  s t r e n g t h  of  va r ious  m a t e r i a l s  being 
used i n  high p r e s s u r e  hydrogen c o n t a i n e r s ;  t o  provide compara- 
t i v e  da t a  t o  enable  R-P&VE-MM t o  s tudy  the  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  tempera ture ,  e longa t ion  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 rad iographic  and f r a c t o g r a p h i c  analy-  
s i s  o f  t h e  f r a c t u r e  s u r f a c e s .  

Buildup of t h i s  t e s t  i s  98% complete.  The PAP 
was submit ted 8-31-67. T a i l  s e r v i c e  mast p r i o r i t y  has  delayed 
t e s t i n g .  Tes t ing  i s  now scheduled t o  begin 9-4-67. 

11. S t r aza  Duct Proof-Tests  

These f l e x i b l e  , vacuum- jacke ted  p r o p e l l a n t  t r a n s f e r  
l i n e s  a r e  used t o  t r a n s f e r  l ox  and LH2 t o  t h e  S-I1  s t a g e  v i a  
t h e  S- I1  i n t e rmed ia t e  s e r v i c e  arm. 

Three l i n e s ,  two lox  and one LH2, were t o  be  hydro- 
s t a t i c a l l y  proof t e s t e d  and thermal  shock t e s t e d .  

One l i n e  (S IN  6) was completed 7-15-67. Permanent 
deformat ion occur red ,  it i s  be l i eved ,  because t h e  end- f langes  
were r e s t r a i n e d .  The r e p o r t  has  been r e l e a s e d .  Another l i n e  
(SIN 4 )  was t e s t e d  wi th  t h e  end-f langes  u n - r e s t r a i n e d .  No 
f a i l u r e  occur red .  The r e p o r t  has  been submit ted f o r  approva l .  

12 .  Sa fe ty  Gate 

The purpose of  t h i s  t e s t  program was t o  determine 
i f  t h e  modified s t o p  mount and lock  p i n  on t h e  Sa turn  V s e r v i c e  
arm s a f e t y  g a t e  assembly would mainta in  t h e  s e r v i c e  arm i n  t h e  
extended p o s i t i o n  should a  system f a i l u r e  r e s u l t  i n  maximum 
h y d r a u l i c  p re s su re  being a p p l i e d  t o  t h e  arm r e t r a c t i o n  c y l i n d e r s .  

The r e p o r t  has  been r e l e a s e d .  

111. SUPPORTING RESEARCH AND TECHNOLOGY 

A .  Zero Gravi ty  T e s t  F a c i l i t y  

The Zero Grav i ty  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 tudy  of  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 he  Sa turn  V Dynamic Stand.  
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Three t e s t s  were conducted dur ing  t h i s  r e p o r t  pe r iod .  
These t e s t s  a r e  t he  f i r s t  of  a  s e r i e s  t o  e v a l u a t e  t h e  e f -  
f e c t i v e n e s s  of  p e r f o r a t e d  b a f f l e s .  Tes t ing  i s  c u r t a i l e d  due 
t o  f a c i l i t y  modi f ica t ions  which w i l l  be performed through 
September 1967. 

B .  S-IC Model Drop 

This  t e s t  program was reques ted  by R-AS t o  e v a l u a t e  
t h e  S-IC boos t e r  recovery concept a s  proposed by t h e  Boeing 
Company. Tes t ing  i s  t o  be accomplished on s c a l e  models i m -  
p a c t i n g  on wa te r .  

There was no t e s t  a c t i v i t y  dur ing  t h i s  r e p o r t  pe r iod .  
A d a t a  t r a n s m i t t a l  r e p o r t  cover ing t e s t s  39 through 60 i s  
p r e s e n t l y  be ing  prepared.  

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

This  program; reques ted  by P&VE, c o n s i s t s  of s tudying  
t h e  e f f e c t i v e n e s s  of "su e r  i n su l a t ed"  LH2 tanks  i n  a  s imula ted  
space environment of 10-E t o r r  p r e s s u r e .  

30-Inch Calor imeter :  A p i n  ho le  l e a k  has  been found 
on t h e  bottom of  t h e  c a l o r i m e t e r .  The c a l o r i m e t e r  w i l l  be 
r e p a i r e d ,  hyd ros t a t ed ,  and r e - i n s u l a t e d  f o r  a d d i t i o n a l  t e s t i n g  
t o  s t a r t  t h e  l a t t e r  p a r t  of September. 

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

This  program was reques ted  by R-P&VE-P t o  provide 
suppor t  f o r  t e s t i n g  ( 1 )  engines  t o  be used on P r o j e c t  Thermo, 
and ( 2 )  advanced technology engines .  

The two 40-pound t h r u s t  engines  remain a t  Kidde Company 
f o r  repacking of  t h e  c a t a l y s t .  Expected d e l i v e r y  i s  l a t e  
September 1967. 

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  of  launching l a r g e  f l i g h t  v e h i c l e s  of  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 .  

S ix  t e s t s  (C-002-29C through 34C) were accomplished 
du r ing  t h i s  r e p o r t  p e r i o d ,  Scheduled t e s t  completion d a t e  i s  
September 22, 1967. 
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F .  Combustion Dynamics 

Reques te r :  R-P&VE-PA 

Th i s  p r o j e c t  i n v e s t i g a t e s ,  a t  a n  i n t e r m e d i a 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- 
ve loped  a n a l y t i c a l l y  o r  a t  a  ve ry  s m a l 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  combustion s t a b i l i t y  o f  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 wi th  t h e  30K t h r u s t  l e v e l  eng ine  
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 .  Approximately seven tests  w i t h  
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 
s chedu l i ng  p e r m i t s .  

P&VE h a s  r eques t ed  t h a t  t e s t i n g  a t  h igh  chamber p r e s s u r e  
l e v e l s  w i t h  t h e  15K eng ine  be t empora r i l y  suspended i n  o r d e r  
t h a t  a  few r e s e a r c h  t e s t s  w i 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  o f  t h e  f u e l  (LH2) i s  
t o  b e  i n j e c t e d  through t h e  t r a n s p i r a t  ion-cooled wa fe r s  and t h e  
LOX w i l l  be i n j e c t e d  through a  s l i g h t l y  modif ied  i n j e c t o r .  The 
purpose  o f  t h e  t e s t  i s  t o  measure t h e  t empera tu re  a t  t h e  com- 
b u s t i o n  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  o f  
t h e  combustion p roduc t s  might be  determined.  . 

The t e s t s  schedu led  f o r  t h i s  e f f o r t  were d i s c u s s e d  
w i t h  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 
ag reed  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 b e  conducted  
w i t h  a  new i n j e c t o r  f a c e .  Th i s  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 t e m p t  t o  improve t h e  combustion e f f i c i e n c y  o f  
t h e  eng ine .  The i n j e c t o r  f a c e  has  been r e c e i v e d ,  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 .  
It i s  e s t i m a t e d  t h a t  t e s t i n g  w i l l  resume by November 1, 1967. 

G .  Pump Inducer  Development P r o j e c t  

Reques te r :  R-P&VE-PAC 

T h i s  p r o j e c t  h a s  been r eques t ed  by P&VE i n  a n  e f f o r t  
t o  develop t h e  h u b l e s s  inducer  f o r  u s e  on f u t u r e  turbopumps. 

The program h a s  been c a n c e l l e d  by t h e  r e q u e s t o r  and 
a  f i n a l  memorandum r e p o r t  i s  i n  p r o g r e s s .  The memorandum 
r e p o r t  w i l l  cover  bo th  t h e  h u b l e s s  i nduce r  w i th  i m p e l l e r  and 
t h e  LH2 high-speed inducer  t e s t  phase s .  The rough d r a f t  copy 
o f  t h e  memorandum r c p n r t  i s  t o  be  completed by September 1 5 ,  
1967.  
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H .  Acous t i c  S t u d i e s  

Reques te r :  R-P&VE-SVR and AERO-AU 

Acous t i c  s t u d i e s  c u r r e n t l y  be ing  performed a t  AMTF 
a r e  t o  i n v e s t i g a t e ,  a n a l y z e ,  and e v a l u a t e  t h e  n o i s e  g e n e r a t i n g  
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 l ows ,  i . e . ,  r o c k e t  exhaus t  f lows .  These f low f i e l d s  a r e  
g e n e r a t e d  by launch v e h i c l e  p ropu l s i on  sys tems which a r e  l a r g e  
i n  s i z e  and power ; consequen t ly ,  v e r y  s e v e r e  a c o u s t i c  env i ron-  
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  adve r se  
environments  i n  many i n s t a n c e s  a r e  v e r y  c rude  o r  n o n - e x i s t e n t .  
The re fo r e ,  i t  i s  n e c e s s a r y  t h a t  p r e d i c t i o n  t e chn iques  be  de- 
ve loped  and v e r i f i e d  t h a t  w i l l  a dequa t e 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 u s i n g  f u l l -  
s c a l e  f low f i e l d s ,  b u t  by c a r e f u l  c o n s i d e r a t i o n  o f  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  p rocedu re s ,  s c a l e  
model t e s t  programs o f  t h e s e  f low f i e l d s  can b e  s u c c e s s f u l l y  
performed,  t o  accomplish t h e  above s t a t e d  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 o f  a c o u s t i c  env i ronmenta l  c h a r a c t e r -  
i s t i c s  o f  a  cone and be l l - shaped  eng ine  n o z z l e  wi th  d u p l i c a t e  
e x i t  d i a m e t e r s .  

( 2 )  Acous t i c  environmenta l  v a r i a t i o n s  due t o  n o z z 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  eng ine .  

( 3 )  Ground p l ane  a c o u s t i c  environment ( amp l i t ude )  
f o r  s t a t i c  and f l i g h t  o p e r a 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 .  

(4 )  Veh i c l e  a c o u s t i c  environment (phase  and amp l i t ude )  
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 ,  unde- 
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 t udy  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 ' e n g i n e  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 .  
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(8 )  Study of the  th ree  dimensional acous t i c  f i e l d  
developed by a  rocket  exhaust flow impingement on a  d e f l e c t o r  
(uni -  and b i - d i r e c t i o n a l  flow) . 

Six t e s t s  were conducted a t  the AMTF during t h i s  
r epor t ing  period t o  complete the  pressure r a t i o  study. A l l  
reduced data  has been forwarded t o  R-AERO-AU f o r  t h e i r  i m -  
mediate use .  

Test  s tand modifications a r e  underway 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  funct ion of engine separa t ion  
d i s t ance  and c l u s t e r  diameter (No. ( 7 )  above) w i l l  begin 
September 12, 1967. 

I .  Flame Study 

Requester: R-TEST-C 

This p r o j e c t  i s  t o  obta in  f r e e  stream and d is turbed  
stream c a l o r i m e t r i c ,  temperature, and pressure  data  from 
e x i s t i n g  Test  Laboratory model rocket  engines,  which w i l l  be 
u s e f u l  i n  p red ic t ing  f u l l  s c a l e  rocket  engine plume environ- 
ments. 

Test ing on t h i s  p r o j e c t  has been temporarily suspended. 
A r e p o r t  on t h i s  program w i l l  be completed i n  October. 

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

Requester : KSC 

This program i s  a  s p e c i f i c  study of e x i s t i n g  f a c k l i t y  
c a p a b i l i t i e s  (VLF-39) necess i t a t ed  by the  proposed use  of i m -  
proved Saturn V Boosters which w i l l  use f i v e  uprated F-1 
engines and 4-each "strap-Ons" 120-inch Sol id  Rocket Motors. 
This study w i l l  be used t o  e s t a b l i s h  the  ex ten t  of launch 
f a c i l i t y  (VLF-39) c a p a b i l i t y  and/or modif icat ions requi red  
when using the  improved Saturn V Booster Configuration. 

The t e s t  program, u t i l i z i n g  1/58 s c a l e  model f a c i l i t i e s  
has  the  following ob jec t ives :  

a ,  Determine t h e  environment of veh ic le  base and 
f a c i l i t y  elements during holddown and i n i t i a l  l i f t o f f .  

b .  Determine the  environment of the  mobile launcher 
and umbi l ica l  tower f o r  maximum veh ic le  d r i f t .  
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c .  Determine t h e  e x t e n t  of f a c i l i t y  modi f ica t ion  neces 
s a r y  f o r  compa t ib i l i t y  with improved Saturn V v e h i c l e s .  

The t e s t  program is  being conducted i n  fou r  phases.  
A 1:58 s c a l e  model of t h e  Saturn V Booster w i l l  be u t i l i z e d  
f o r  a l l  f o u r  phases of t h e  t e s t  program. 

The f i r s t  phase was conducted us ing  t h e  Basic Saturn V 
Booster s c a l e  model and has  e s t a b l i s h e d  b a s e l i n e  d a t a .  Phase I 
t e s t s  w i l l  use  t h e  same s c a l e  model boos te r  b u t  with t h e  upratel 
F-1 engines .  Phase 111 is  u t i l i z i n g  t h e  b a s i c  Saturn V s c a l e  
model with 120-inch s imulated s o l i d  motor s t r ap -ons .  Phase I V  
w i l l  use  t h e  b a s i c  Saturn V model with  156-inch s imulated 
s o l i d  motor s t rap-ons .  

Three t e s t s  of t h e  Phase 111 program were conducted 
dur ing  t h i s  r e p o r t  per iod .  A l l  t h r e e  t e s t s  were lower p o r t i o n  
(0-232 f e e t )  v e r t i c a l  l i f t - o f f  t e s t s .  Two were conducted u s i n g  
only t h e  LOX/RP-1 F-1 s c a l e  model engines i n  t h e  45' r o t a t e d  
p o s i t i o n  and the  t h i r d  was t h e  f i r s t  t e s t  us ing  both t h e  l i q u i d  
model engines  and the  four  s t rap-on 120-inch s c a l e  model s o l i d  
rocke t  motors with  0" c a n t .  Prel iminary r e s u l t s  i n d i c a t e  t h a t  
t h e  s o l i d  s t rap-on  t e s t s  were success fu l  and apparent ly  w i l l  
work without  major modi f ica t ions  of t h e  VLF-39. 

Phase 111 t e s t i n g  is  cont inuing .  

K. T e k t i t e  Study 

Requester:  R-AERO-AT 

This  p r o j e c t  was i n i t i a t e d  t o  support  Goddard Space 
F l i g h t  Center through R-AERO-AT on an experimental  and theo- 
r e t i c a l  program involving a  s tudy of T e k t i t e s .  T e k t i t e s  a r e  
b l ack  rocks t h a 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  of t h e  world. 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  atmosphere. 

This  program was i n i t i a t e d  t o  see  i f  t h e  markings can 
be dup l i ca t ed  on s y n t h e t i c  t e k t i t e s  us ing  a  lox/hydrogen engine 
t o  s imula te  e n t r y  temperatures and v e l o c i t i e s .  

Two tests  have been conducted during t h i s  r e p o r t  per iod  
us ing  2- inch diameter t e k t i t e  samples. The thermal expansion 
problem previous ly  encountered,  which caused t h e  t e k t i t e s  t o  
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drop o f f  i t s  mount during t e s t s  has apparent ly been overcome. 

Camera coverage is  improving, although mechanical 
d i f f i c u l t i e s  with the  Mil l iken movie cameras a r e  s t i l l  being 
encountered. In f ra red  coverage has been de le ted  due t o  poor 
r e s u l t s  s ince  t e s t  number 5 .  Televis ion coverage with video- 
tape  i n s t a n t  rep lay  has been added. 

Lockheed personnel a r e  designing a  ca lor imeter  f o r  u se  
i n  the  program. It should be ready f o r  t e s t i n g  by October 1, 
1967. 

IV . APOLLO APPLICATION 

A .  S-IVB Workshop 

1. S-IVB Workshop Environmental Control System 

This program, requested by R-P&VE-P, i s  requi red  
t o  support  the  thermal design of the  S-IVB Orb i t a l  Workshop 
environmental c o n t r o l  system. Tes ts  a r e  scheduled f o r  a  con- 
densat ion model and a  1 / 8  segment of the  workshop compartment 
l i n e r .  The condensation model t e s t s  w i l l  be used t o  confirm 
t h e  a n a l y t i c a l  model being used t o  i n v e s t i g a t e  condensation 
e f f e c t s .  Resul ts  from the 118 segment w i l l  provide data  on 
hea t  t r a n s f e r  c o e f f i c i e n t s ,  fan performance, wal l  temperature, 
condensation r a t e s ,  and c u r t a i n  temperatures.  

Thir teen t e s t s ,  C-043-27 through C-043-39, were 
conducted on the  condensation model i n  the  v e r t i c a l  p o s i t i o n ,  
and t e s t i n g  w i l l  continue through September. 

Assembly i s  approximately 70 per  cent  complete on 
t h e  118 segment, and t e s t i n g  i s  now scheduled t o  s t a r t  t h e  
l a t t e r  p a r t  of September i n  a  5 p . s . i . a .  atmosphere. 

2 .  Insu la t ion  Flammability Study 

This program was requested by R-P&VE-M t o  de f ine  
and study the  f i r e  retardency of the  S-IVB i n t e r n a l  cryogenic 
i n s u l a t i o n  i n  a  h a b i t a t i o n  environment. 

Three-mil and four-mil aluminum covered polyurethane 
samples, i n  add i t ion  t o  seve ra l  two f o l d ,  two-mil samples, a r e  
t o  be furnished by R-P&VE-MC s h o r t l y .  Test ing of t h e  sub jec t  
samples w i l l  continue during t 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
TECHNICAL SUPPORT DIVISION 

AUGUST 1, 1967 through AUGUST 31, 1967 

I. SATURN IB 

a. Supported testing with high pressure water and pro- 
pellants at the H-1 Power Plant Test Stand. 

b, Continued miscellaneous shop support for S-IB Test 
Facility. 

11. SATURN V 

a. Design was started on a GM2 purge loop system for 
the 5-2 engine thrust chamber at the S-IVB Test Stand also 
on the F-1 Turbo-Pump Manifolding Restraint System. 

b. Design reached 90% completion on all phases of the 
S-I1 Stage Aft Structural Test Assembly. Final design com- 
pletion is being held up pending all load strap locations 
on the LOX Tank Bulkhead. Fabrication of all test equipment 
is proceeding as fast as possible. Furnished test hardware 
is receiving inspection and repair prior to installation 
in the test position. 

c. Design continued on the 501 position emergency 
escape system, pipe supports and access to critical piping 
points, support for the S-IVB Aft Swing Arm Tip Assembly, 
25000 gallon cryogenic storage tanks vacuum system, the S-I1 
Forward Swing Arm Umbilical Panel and the Vehicle Random 
Motion Simulator. 

do Design was completed on tiedown points of the LH2 
dump system to the 500 position burn pond. 

e. ~abricated/modified vent trap water storage tank, 
zero gravity drop tube access platforms, Paul GH2 recharger 
at test stand #500, S-XC handling ring, super-insulation 
test facility, 501 test facility, 36' x 48' vacuum chamber, 
helium compressor piping, removable top and access platform 
on vertical tank at Cell 112, and gaseous hydrogen pressure 
vessels. 
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f. The S-1C Forward Handling Ring for S-lCD and F vehicles 

has been completed, The second S-ZC Flight Stage Forward 
Handling Ring being fabricated by Progressive Welders, Inc. 
is due to arrive about September 23 to be mated to the S-1C 
Jig Fixture, 

go A new contract for two additional S-1C Flight Stage 
Forward Handling Rings with an option for a third has been 
awarded to the Brown Engineering 60, 

h, Technical monitoring of the modifications to the 
Barge "Orion" by the Diamond Manufacturing Company in 
Savannah, Georgia, Completion is scheduled for September 
3, 1967. Sea trial shakedown from Savannah to New Orleans 
is to begin immediately after shakedown. 

i. Design, documentation and checking continued on other 
projects such as : (a) MTF Shuttle Barges ; (b) S-1C Engine 
Extension Trailers; (c) Marine tie-down for empty S-1C trans- 
porter; (d) Revisions to S-lC transporter documentation and 
manua 1, 

j. The "A"-Frame Boom Modification Kit for the barge 
"Poseidon" was completed, also design and documentation for 
the Saturn V Damper System to be shipped aboard the Super 
Guppy Aircraft was completed. 

k. Supported testing with high pressure water, propellants 
and gases at the S-PC Stand, West Area F-l Engine Test Stand, 
and GSE Test Area, 

1. Modified straza ducts, 

m. Continued miscellaneous machine work. 

n. Continuing fabrication on S-I1 Tower Structure, 
forward load assembly, foundation base plates, burn stack 
tower, high pressure GH2 storage system, firex system, speci- 
men support system (fabrication by BECO) and in-board 
loading assembly. 

111. OTHER PROGRAMS 

a, Design continued on the ATM solar panel 15 degree 
segment to be mounted in our High Vacuum Facility, the ATM 
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3 
transporter and environmental control capsule. Instrumenta- 
tion requirements have not been received from R-ASTR. A 
decision has been made to use a rigid type cover. 

b. Fabrication on nitrogen compressor lunar drill con- 
cept 1 is approximately 30% complete, 

c. Studies were made on new force application techniques 
in the lunar drill program. 

do A layout and cost estimate was made on providing an 
ambient Voyager engine test position to be located at the 
STTE position. 

e, A transportation study on shipping the Voyager and 
Voyager Shroud vertically to KSC has been completed. The 
findings show that air transportation for this package is 
not available. Water shipment is recommended. 

f. The route survey effort for NGTM was transferred to 
F&DO because of personnel shortage. The money has been 
approved for this study. The survey will begin about September 
18, 1967. 

go Procurement planning was started for long lead time 
items to be used on the NGTM Cold Flow Test Facility pdanned 
at R-TEST. 

h. Two CLT's built at MSFC have been completed and shipped 
to the users. Orifices were added in the hydraulic jack 
piping to insure proper functioning of the cylinder lock 
valves and the new hydra-latch rams, Spare parts are being 
transferred from R-TEST to I -PL inventory. 

i. Design and documentation is nearing completion on 
the RACK Transportation Equipment. 

j. Technical and safety evaluation support for KSC con- 
tinued through this period, 

IV. SUPPORTING RESEARCH AND TECHNOLOGY 

a, Component design efforts were expended on: the LH2 
Slush Facility; Hydrogen Mass Flow and Calibration System; 
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4 
zero gravity electric hoist and drag shield structure; Ion 
Gage Calibration System; air blower and flexible duct to the 
vibration-shaker at the Instrumentation Development Building. 

b. Supported testing with high pressure gases/propellants/ 
water at: building 4748, Cell '%'I and Cell "B"; building 4749, 
Cell "A"; Cell 116, Acoustic Model Test Facility; Cell 105, 
building 4583; CTE, Cell Il7/Cell 104. 

c. ~ropellant/high pressure gas< supported to other Labs 
by Semi-Trailer: 

LN -2 LH -2 - LOX - m GHe Air - 
SSL B&VE P&VE P&VE AS'GR P&VE 
B&VE QUAL P&VE MSI Cleaners 
ME ME ME ME 

QU& 
AERO 

d, The installation of helium compressor /I3 was completed. 
The machine was run in and put in service. 

e, Work has continued on air compressor problems, Bldg. 
4647, experienced with the compressor bearings. Two machines 
are out of service. 

f. Six diesel exhaust stacks were sand blasted, painted, 
and reinstalled, 

g. A specification for the purchase of high pressure 
gaseous hydrogen vessels was written. - 

/~ulian S o  Hamilton 
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
ADVANCED FACILITIES PLANNING OFFICE 

AUGUST 1, 1967 through AUGUST 31, 1967 

I. FACILITIES 

A.  R&A P r o i e c t s  

1. Additions t o  Cryogenic Storage - Pro jec t  7072 7 The LH t r a n s f e r  2 
c o n t r o l  bu i ld ing  was e rec t ed  and j o i n t  occupancy g iven .  Construct ion of 
pipe suppor ts  and placement of condui t s  were e s s e n t i a l l y  completed. The 
p r o j e c t  i s  approximately 75% complete. 

2 .  S- I1  S t r u c t q r a l  Tes t  Pad - Pro jec t  7076 - The S- I1  pad was 
poured and excavat ion  completed f o r  open pipe t rench  411. The p r o j e c t  i s  
approximately 50% complete. 

3.  S-I1  Aft Sec t ion  Tes t  Assembly Spec ia l  Requirements - Assembly 
of m a t e r i a l s  f o r  t h e  off-s tand f i r e x  system was complete. Welding of pipe 
s e c t i o n s  and excavat ion  of p i p e l i n e  A were s t a r t e d .  Cons t ruc t ion  of t h e  
p r o j e c t  i s  about 5% complete. 

4 .  Construct ion is  underway on the  fol lowing 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 80% complete 

b.  P ro j ec t  7009 - F i r e x  System Addition, Tes t  
Stand 115 80% complete 

c .  P ro j ec t  7013 - Elevator  f o r  Test  Stand 500 34% complete 

d .  Pro jec t  7021 - GH2 Transmission System 95% complete 

e .  P ro j ec t  7023 - GN2 P ipe l ine  System 35% complete 

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

g.  P ro j ec t  6742 - GN2 Connector Line 5% complete 

h .  P ro j ec t  7058 - Extension of Steam Line t o  
S-IV B Tes t  Stand 48% complete 

i. Pro jec t  7066 - Timber Clearing,  West Area, 50% complete 
FY 67 Landscaping, Par t  I1 

j. Pro jec t  f o r  F i r e  Detec t ion  System 0 complete 

k .  P ro j ec t  f o r  Landscaping Dodd Road, FY 67 5% complete 
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1. Improvements in Vicinity of Bldg. 4650 - 97% complete 

5. Beneficial occupancy was accepted on Project 7018 - 
Transformer Substation, Test Stand 500. 

B. Environmental Test Complex 

Funds were received from Headquarters to initiate further studies on 
requirements and justifications for the subject facility complex. A Scope of 
Work has been prepared and preliminary meetings were held on September 7, and 
8, with representatives of the Contractor with a target date of September 18, 
for a firm contract. 

C. Propulsion Systems Test Facility 

Scope of Work has been completed, reviewed by F&DO and is ready 
for subwission to P&C. A flow diagram and site plan has been completed 
for modificaqion of east side of static test tower. 

D, Nuclear Ground Test Module 

Purchase requests for equipmept were sent to P&VE for approval but 
were returned disapproved pending resolution of FY-68 NASA Budget. 
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