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GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
SYSTEMS TEST D l V  I S  I O N  

December 1 , 1967 Through December 3 1 , 1967 

I. SATURN I 6  

A. S-IB Staqe 

Test SA-48, a 35.4 second t e s t  o f  Stage S - I B - 1 1 ,  was performed 
a t  MSFC on December 19, 1967. The t e s t  was te rmina ted  by t h e  console 
ope ra to r  a t  e x p i r a t i o n  o f  t he  programmed dura t ion .  

Func t iona l  performance o f  a l l  systems was s a t i s f a c t o r y .  Engine 
t h r u s t  l e v e l s ,  w i t h  t h e  excep t ion  o f  engine p o s i t i o n s  No. 2 (H-7095), 
No. 4 (H-71021, and No. 6 (H-k093), were w i t h i n  s p e c i f i c a t i o n s .  The 
engines i n  p o s i t i o n s  No. 4 and No. 6, be ing  o n l y  s l i g h t l y  ou t  o f  
s p e c i f i c a t i o n ,  a r e  be ing  l e f t  as i s .  However, t h e  gas generator  LOX 
c o n t r o l  o r i f i c e  o f  engine p o s i t i o n  No. 2 i s  be ing  examined, as recom- 
mended by Miehoud Operat ions, p r i o r  t o  making hardware changes. 

Test SA-48 was postponed i n  o rde r  t o  i n s t a l l  spec ia l  s t r a i n  gage 
i ns t rumen ta t i on  on t h e  stage t h r u s t  s t r u c t u r e .  These measurements 
were made t o  o b t a i n  data requ i red  f o r  s t r u c t u r a l  a n a l y s i s  i n  prep- 
a r a t i o n  f o r  t h e  planned s e r i e s  o f  combustion i n s t a b i l i t y  t e s t s  t o  
be performed on t h e  stage p r i o r  t o  t he  d u r a t i o n  acceptance t e s t .  
The combustion i n s t a b i l i t y  t e s t s  w i l l  i n vo l ve  'bombing' two RGD 
engines i n s t a l l e d  i n  l i e u  o f  t he  f l i g h t  engines. F i v e  15-second 
t e s t s  w i l l  be conducted on S - I B - I 1  f o r  t h i s  purpose. 

B. H - l  Enqine 

Engine HT6-B was removed f rom the  MSFC Power P lan t  Test  Stand 
and engine H-4067A ( 2 0 5 ~ )  was i n s t a l  l ed  f o r  a s t a b i  1 i t y  v e r i f i c a t i o n  
t e s t .  Test  P I - 522  was made on December 8, f o r  a d u r a t i o n  of  15 
seconds. The t e s t  was made w i t h  an i n j e c t o r  face bomb, and inboard 
s t i f f  arms i n s t a l l e d .  The bomb induced i n s t a b i l i t y  dampened w i t h i r  
s p e c i f i c a t i o n  l i m i t s .  

C. S - I W B  Sbaqe 

Stage S-IVB-206 i s  p r e s e n t l y  undergoing repeat p o s t - s t a t i c  check- 
ou t  on Beta I I I  Test  Stand a t  t h e  Sacramento Test  Center (STC). Stage 
S-1VB-206 i s  scheduled t o  be removed f rom t h e  t e s t  s tand  January 5 ,  
1968, and shipment t o  KSC i s  expected t o  be January 30, 1968. 

P reven ta t i ve  maintenance opera t ions  a r e  be ing  performed on Beta I 
Test  Stand a t  STC. 
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I I. SATURN V 

A. S - I C  Staqe 

1. S-IC-T 

One LOX f i l l  and d r a i n  t e s t  was made a t  MSFC on December 14, 
1967, t o  o b t a i n  data f o r  eva lua t ing  and op t im iz ing  KSC LOX loading 
and bubbl ing procedures. Add i t i ona l  t e s t s  a r e  scheduled t o  be made 
i n  e a r l y  January 1968. 

2. S-IC-D 

Fuel tank d r a i n  t e s t s  were conducted a t  t he  M iss i ss ipp i  Test 
Faci 1 i t y  (MTF) on t h e  S - I C - D  Stage dur ing  December 14 through December 29 ,  
1967. These t e s t s  were made us ing  water t o  o b t a i n  data f o r  eva lua t i ng  
the  re-designed an t i - vo r tex  device. The stage i s  scheduled t o  be re-  
moved from the  t e s t  stand on February 2, 1968. 

B. F-1 Enqine 

The West Area F-1 Test Stand was secured t o  a  standby s ta tus .  
Future F-1 engine t e s t i n g  w i l l  be l i m i t e d  t o  c r i t i c a l  h igh  p r i o r i t y  
programs t h a t  may be generated as a  r e s u l t  of a n t i c i p a t e d  o r  ac tua l  
f l i g h t  malfunct ions. 

C. S - l l  Staqe 

S - 1 1 - 3  was shipped from MTF t o  KSC on December 21, 1967. New 
LOX prevalves and new LH2 feed l ines  were i n s t a l l e d  p r i o r  t o  shipment. 

S-11-4 i s  p resen t l y  i n s t a l l e d  on Test Stand A-2  undergoing 
preparat ions f o r  a  LOX/LH2 tank ing  t e s t .  New p rope l l an t  prevalves 
were i n s t a l l e d  and ECP 4539, "Reduction o f  Maximum LH2 Tank Pressure", 
i s  being incorporated p r i o r  t o  the  tanking t e s t .  A t  present t he  LOX/LH2 
tank ing  t e s t  i s  scheduled f o r  January 16, 1968, and the  acceptance 
f i r i n g  i s  scheduled f o r  January 24, 1968. 

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

The f a c i l i t y  cons t ruc t i on  i s  progressing on schedule f o r  
rece i v ing  the  stage (V7-21) on March 25 and f o r  i n i t i a t i n g  the  
s t r u c t u r a l  t e s t  a c t i v i t y  on May 1 ,  1968. 
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D. S - I V B  Staqe 

The J-2s engine S / N  J108 was instrumented, and the e l e c t r i c a l  
and mechanical checkouts were completed on December 13, 1967. Two 
h ~ t  f i r i n g s  were conducted a t  the MSFC B a t t l e s h i p  Test Stand du r ing  
t h i s  repo r t  pe r iod  as l i s t e d  below: 

Durat ion, Seconds 
Test No. - Bate I d l e  Mode Mainstaqe Remarks 

SlVB-047s 12-19-67 1 1.43 Test was scheduled f o r  
1 second i d l e  mode and 
15 seconds mainstage 
but  was terminated by 
an erroneous s igna l  
from the  "sta 1 1 approach 
monitor". 

A l l  ob jec t i ves  were met 
and a l l  parameters 
appeared norma 1. 

i l l .  APOLLO APPLlCATlONS 

A. Lunar D r i  1 1  Proqram 

The Nort hrop cont rac t  (Percuss i ve concept) has been extended a t  
no cost  t o  t he  government, f o r  2$ months. Th is  became necessary t o  
permi t  Northrop t o  support t he  t e s t i n g  and eva lua t i on  o f  components 
which were delayed i n  f a b r i c a t i o n .  The MSFC, which i s  responsib le 
f o r  the  f a b r i c a t i o n  o f  these components, has been unable t o  meet t he  
schedules due t o  shortage o f  funds. 

B. M o b i l i t y  Test A r t i c l e  (MTA) 

The MTA t e s t  courses are  approximately completed but  due t o  the  
weather and program p r i o r i t i e s  no t e s t  a c t i v i t y  i s  expected i n  t he  
near fu tu re .  

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

Test Laboratory has agreed t o  conduct t e s t s  on the  S - I V B  Workshop 
so la r  panels u t i l i z i n g  the t e s t  f i x t u r e  which i s  being designed and 
f a b r i c a t e d  f o r  the Apo l l o  Telescope Mount panels. 

I V .  VEH lCLE STORAGE PROGRAM 

FGDO has promised complet ion o f  the pro to type stage storage cover 
i n  B u i l d i n g  4708 by January 15, 1968. 

FOR l NTERNAL USE ONLY 



R-TEST-ST p a r t i c i p a t e d  w i t h  I - V - S I I  i n  a s tage s to rage  rev iew 
a t  Seal Beach on December 12, 1967, du r i ng  which t h e  REDO proposa l ,  
t o  e l i m i n a t e  $4,000,000 o f  s torage cos ts ,  was discussed. Space 
D i v i s i o n  (SD) o f  Nor th  American Rockwell Corpora t ion  i s  expected t o  
p rov ide  a new proposal  based on concepts expressed a t  t h i s  meeting. 

The Stage Storage Committee he ld  two meetings t h i s  month: 

a. On December 18, 1967, t o  review SD comments on proposed 
MSFC s to rage  standard. 

b. On December 20, 1967, t o  c l o s e  ou t  a c t i o n  items generated 
by December 18 meeting. 

The major  problem areas develop ing t h i s  month were as f o l l ows :  

a. Completion o f  a f u l l  sca le  p r o t o t y p e  cover f o r  t h e  S - I B  
s tage -- scheduled f o r  January 15, 1968. 

b. Development o f  a design s p e c i f i c a t i o n  f o r  v e h i c l e  des iccan t  
systems f o r  t h e  S - l  l stage. Areas c u r r e n t l y  under i n v e s t i g a t i o n  
a r e  t h e  S - I B  and S - I V B  stage des iccant  systems, bu t  t h e r e  appa ren t l y  
a r e  no MSFC designs o r  s p e c i f i c a t i o n s  a v a i l a b l e ,  and t h e  committee 
w i l l  have t o  develop them. 

Comments on MSFC s to rage  standards have been rece ived  f rom t h e  
S - l l ,  S - I V B  and S - I B  s tage c o n t r a c t o r s ;  t h e  l a t t e r  two a r e  under 
e v a l u a t i o n  by t h e  committee a t  t h i s  t ime. 

-j& Danie l  H. Q r i s c o l l ,  J r .  

FOR INTERNAL USE ONLY 



GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS RE PORT 
COMPONENTS & SUBSYSTEMS DIVISION 

December 1, 1967 through December 31, 1967 

I .  SATURN IB 

A .  Ground Support Equipment 

Sa turn  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 t h e  environmental  chamber were r e c e n t l y  redes igned  t o  
accommodate t h e  new s p a c e c r a f t  ha tch  des ign  and a l s o  t o  in -  
c o r p o r a t e  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 .  

The t e s t  f a c i l i t y  has  been prepared f o r  t e s t i n g  t h e  
LC-37 c o n f i g u r a t i o n  acces s  arm. Included i n  t h e  rework was 
t h e  r e l o c a t i o n  of t h e  tower p e d e s t a l  and r e r o u t i n g  h y d r a u l i c  
and pneumatic l i n e s .  

Meanwhile, work was i n i t i a t e d  on t h e  environmental  
chamber t o  b r i n g  it up t o  t h e  l a t e s t  c o n f i g u r a t i o n .  This  
i n c l u d e s  i n s t a l l a t i o n  of modi f ica t ion  t o  t h e  Adaptor po- 
s i t i o n i n g  Device (APD) c e n t e r i n g  and l i f t i n g  mechanisms 
and i n s t a l l a t i o n  of new r o l l e r s  on t h e  ex t ens ion  p l a t fo rm.  
Some of t h e  r equ i r ed  hardware from KSC has  n o t  a r r i v e d  a s  
y e t  and t h e r e f o r e ,  t h e  mod k i t  completion w i l l  be  delayed 
u n t i l  r e c e i p t  of  t h i s  hardware. 

11. SATURN V 

A .  S-IC Stage 

F- 1 Turbopump T e s t i n g  

The F-1 Turbopump F a c i l i t y  p rov ides  t h e  c a p a b i l i t y  
t o  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 development 
t e s t s  on S - I C / F * ~  turbopump p r o p e l l a n t  feed  systems.  This  
f a c i l i t y  c o n t a i n s  a  gas  gene ra to r  d r iven  F-1 turbopump which 
i s  mounted on a  t h r u s t  chamber and s imu la t e s  t h e  S-IC flow 
system from t h e  s u c t i o n  duc t  i n l e t s  t o  t h e  main s h u t o f f  va lves  
of  t h e  engine.  
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There were no t e s t s  conducted t h i s  r epor t  per iod .  
Tes t ing  of the  R&D 6+6 impel ler  F-1 turbopump S/N 4072224 w i l l  
resume i n  January 1968. 

The S-IC 17-inch LOX flowmeter S / N  WE17-35 w i l l  
be t e s t e d  when a  Whittaker prevalve i s  a v a i l a b l e .  

2. LOX Depletion Tes t ing  

The purpose of t h i s  t e s t  program i s  t o  support  
R-TEST-SP and P&VE i n  a  study of t h e  LOX deple t ion  charac ter -  
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 i s  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 the  S-IC ground s tage  engine system and Saturn V f l i g h t  
v e h i c l e .  

F a c i l i t y  buildup i s  i n  progress .  The planned t e s t  
s t a r t  da te  i s  s e t  a t  the  f i r s t  of February. 

3 ,  S-IC Helium Bot t l e  Proof and Burst  Test  

Requester: R-P&VE-PMD 

This program was requested by P&VE t o  determine 
i f  age has any e f f e c t  on the  He b o t t l e  s t r u c t u r e  a f t e r  r e -  
peated cycles  of p ressu r i z ing  have been recorded. The genera l  
ob jec t ives  of t h e  t e s t  program a r e  t o  determine the  permanent 
volumetric increase  of the  b o t t l e  a f t e r  p ressu r i z ing  t o  3940 
p . s . i . g .  (ambient proof) and t o  determine t h e  ambient b u r s t  
pressure  of the  b o t t l e .  

An S-IC helium s torage  b o t t l e ,  20M02008, S /N  0003, 
which has been i n  se rv ice  i n  Test  Pos i t ion  114, CTL s ince  1953, 
was used f o r  t h i s  program. 

The b u r s t  t e s t  was conducted December 15, 1967, 
with an approximate b u r s t  pressure  of 6176 p . s . i .  The da ta  
a r e  being evaluated and a  r epor t  w i l l  be i ssued .  

B.  S-11 Stage 

1. S-I1 Insu la t ion  

B-Cell Pos i t ion  1 - Linde Insudat ion (70" Tank) 

The genera l  ob jec t ive  of t h i s  t e s t  program was 
t o  evalua te  a  Linde Pre-evacuated, panel- t rpe i n s u l a t i o n  system 
f o r  poss ib le  app l i ca t ion  t o  l i q u i d  hydrogen boos ter  s t a g e s .  
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Tes t ing  i s  complete and t h e  memorandum r e p o r t  
f o r  t h i s  t e s t  program i s  scheduled f o r  completion on January 5,  
1968. This  program w i l l  n o t  appear  i n  fo l lowing  p rog res s  
r e p o r t s .  

B-Cell P o s i t i o n  2  - S- I1  I n s u l a t i o n  24" 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 o f  t h e  S-11 s t a g e  common 
bulkhead.  

Tes t ing  i s  complete and t h e  memorandum r e p o r t  was 
completed on December 21, 1967. This  program w i l l  n o t  appear  
i n  fo l lowing  p r q r e s s  r e p o r t s .  

2 .  5-2 Engine I g n i t i o n  - Model Study 

Requester  : R-P&VE-PAB 

To more c l e a r l y  d e f i n e  p o t e n t i a l  n o - i g n i t i o n  
hazard ,  a  s e r i e s  of  model t e s t s  w i l l  be conducted i n  an a l t i -  
tude  chamber dur ing  which t h e  5-2 s t a r t  t r a n s i e n t  nozz l e  
p r e s s u r e s  and t h e  p o t e n t i a l  i g n i t i o n  sources  w i l l  be simu- 
l a t e d .  The p l an  i s  t o  e s t a b l i s h  supersonic  flow o f  a  p re -  
determined mixture  of gaseous hydrogen and oxygen i n  t h e  
chamber nozz le  and then  a t tempt  t o  i g n i t e  i t  a t  a  l o c a t i o n  
where t h e  t u r b i n e  exhaust  gas  e n t e r s  t h e  5-2 nozz l e .  

The t e s t s  w i l l  then be r epea t ed  wi th  t h e  i g n i t i o n  
source  o u t s i d e  t h e  nozz le  t o  s imu la t e  an i g n i t i o n  source  from 
t h e  exhaust  of  an ad j acen t  engine on t h e  S - I1  s t a g e .  

Cold Flow C a l i b r a t i o n  t e s t s  were completed du r ing  
t h i s  r e p o r t e d  pe r iod ,  and t h e  da t a  ob ta ined  i s  being eva lua t ed .  
Tes t ing  w i l l  con t inue  i n  January 1968. 

C .  S-IVB Stage 

1. 5-2 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 of e x i s t i n g  and advanced 5-2 turbopumps and sub- 
systems.  T e s t  P o s i t i o n  501 is  being prepared f o r  t h i s  t e s t i n g .  
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The shop, R-TEST-BS, s t i l l  has  s e v e r a l  mandatory 
i t ems  t o  f i n i s h  b u t  could n o t  work on T.P. 501 du r ing  t h i s  
month. The pump and reworked s e c t i o n  of  t h e  pump d i scha rge  
l i n e  a r e  now i n s t a l l e d .  Also t h e  GG c o n t r o l  va lve  and b l e e d s  
were i n s t a l l e d  b u t  n o t  plumbed t o  t h e  f a c i l i t y  o r  gas  g e n e r a t o r .  
The upper s e c t i o n  of  t h e  S-IVB f u e l  s u c t i o n  l i n e  was c o l l a p s e d  
by t h e  c l ean ing  c o n t r a c t o r  and damaged beyond r e p a i r .  Another 
s e c t i o n  was ob ta ined  from t h e  S-IVB t e s t  s t a n d  t o  r e p l a c e  it. 
Due t o  t h e  r educ t ion  i n  t e s t  s t a n d  personne l  and l a c k  of  
shop suppor t ,  t h e  completion d a t e  cannot be p r e d i c t e d  a t  t h i s  
t ime . 

2. 5-2 Thrus t  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  of 5-2 t h r u s t  chambers. Engine 
t h r u s t  excurs ions  o f  5K t o  200K (Sea l e v e l )  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  5-2 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  v a l v e s  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  5-2 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 ap -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  e -  
v a l u a t e d  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 between 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  o f  
a  5-2 t h r u s t  chamber wi th  and wi thout  h o t  gas  t ap-of f  
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c a p a b i l i t 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  o p e r 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 ap -o f f  op t imiza t ion .  

Two s t a t i c  t h r o t t l i n g  t e s t s  a t  PC o f  250 p . s . i .  
and 675 p . s . i .  were s u c c e s s f u l l y  conducted dur ing  t h i s  re- 
p o r t i n g  pe r iod .  S t a t i c  t h r o t t l i n g  i s  accomplished by p re s -  
s u r i z i n g  t h e  p r o p e l l a n t  t anks  t o  f u l l  mainstage p r e s s u r e s  
(LOX - 1395 p.  s .  i . ,  LH2 - 1460 p .  s . i. ) and p r e p o s i t i o n i n g  
t h r o t t l e  va lves  i n  t h e  main p r o p e l l a n t  l i n e s  t o  ach ieve  t h e  
d e s i r e d  chamber p r e s s u r e  and mixture r a t i o .  

A f t e r  an a d d i t i o n a l  s t a t i c  t h r o t t l i n g  t e s t ,  
dynamic t h r o t t l i n g  w i l l  begin  i n  January 1968. 

3 .  S-IVB LOX F i l l  and Drain Valve 

Requester :  R-P&VE-PM 

A p o t e n t i a l  problem f o r  t h e  S-IVB LOX f i l l  and 
d r a i n  system, which can r e s u l t  due t o  l o s s  of  e l e c t r i c a l  power 
t o  t h e  pneumatic so l eno id  c o n t r o l  va lves  i s  t o  be  i n v e s t i g a t e d .  
F a s t  c l o s u r e  of  t h e  f i l l  and d r a i n  va lve  a t  h igh  flow (1000 gpm) 
may gene ra t e  surge  p re s su re s  t h a t  could cause  f a i l u r e  of  t h e  
f i l l  and d r a i n  system. 

Tes t  P o s i t i o n  114 a t  CTL i s  be ing  u t i l i z e d  f o r  
t h i s  program, because i t  can be adapted with  a  minimum o f  
mod i f i ca t ions  t o  meet t h e  t e s t  requirements .  

The t e s t  s t and  modi f ica t ion  has  been completed, 
a l l  hardware i s  a v a i l a b l e .  The S-IVB LOX f i l l  and d r a i n  v a l v e  
h a s  been modified t o  provide analog da t a  on t h e  va lve  b u t t e r f l y  
p o s i t i o n .  The completed system has  been c leaned  and f i n a l  
i n s t a l l a t i o n  i s  now i n  p rog res s .  Tes t ing  i s  scheduled t o  
beg in  i n  January 1968. 

4 .  - LH2 Slosh T e s t i n g  

The program suppor t s  P&VE and T e s t  Laboratory i n  
a r e a s  of  LH2 p r o p e l l a n t  feed system s t u d i e s  and LOX s t u d i e s  
i n  an e l l i p s o i d a l  t ank .  

No t e s t s  were conducted dur ing  t h i s  p e r i o d .  
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D .  Ins t rument  Unit  

1. Extended L i f e ,  Q u a l i f i c a t i o n  Tes t  of IU/ECS 
F i r s t  Stage and Gas Bearing Regulator  

Requester :  R-P&VE-PME 

This  p r o j e c t  was reques ted  by P&VE t o  perform 
an extended l i f e ,  q u a l i f i c a t i o n  t e s t  on IU/ECS f i r s t  s t a g e  
r e g u l a t o r  (1000 h r s )  and gas  bea r ing  r e g u l a t o r  (1500 h r s ) .  

The f i r s t  s t a g e  r e g u l a t o r  has  n o t  been d e l i v e r e d  
by P&VE. Tes t ing  w i l l  s t a r t  when t e s t  hardware is  a v a i l a b l e .  

To d a t e ,  750 hours  of t e s t  t ime have been logged 
f o r  t h e  gas  bea r ing  r e g u l a t o r .  Tes t ing  w i l l  con t inue  f o r  t h e  
planned t o t a l  of 1500 hour s ,  

E .  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  
bo th  types  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 u m b i l i c a 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  umbi l i ca 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 v e h 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 i m u l a t o r s  
through an e l e v a t o r  system so  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 cryogenic  temperatures  t o  i nc lude  wors t  
c a s e  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  s imu la t ing  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  o f  t h e s e  t e s t s  
fo l lows  : 
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1. LC-39 Service A r m s  

a .  S-IC I n t e r t a n k  (AA-01-03) - This p r e f l i g h t  
arm supp l i e s  t h e  veh ic le  S-IC s t age  with lox f i l l  and d r a i n  
s e r v i c e s  a s  we l l  a s  personnel access  t o  t h e  veh ic le .  The arm 
has  c a p a b i l i t i e s  t o  allow automatic reconnection i n  case of - 

a mission hold o r  abor t .  

The arm was turned over t o  KSC a t  MSFC f o r  
modif icat ions and refurbishment on December 8, 1967. The 
t e s t  r e p o r t  i s  now i n  process .  

b e  S-IC Forward (AA-02-03) - This p r e f l i g h t  arm 
suppl ies  t h e  forward end of the  S-IC s t age  with e l e c t r i c a l ,  - - 

pneumatic, a i r  condi t ioning s e r v i c e s ,  and personnel access .  

The arm was turned over t o  KSC a t  MSFC f o r  
modif icat ions and refurbishment on December 8, 1967. The t e s t  
r e p o r t  i s  now i n  process .  

. . 

c .  S-PI Intermediate  (AA-04-02) - This i n f l i g h t  
s e r v i c e  arm provides a i r  condi t ioning,  e l e c t r i c a l ,  pneumatic, 
LH2 and lox  s e r v i c e s  t o  the  S-IT s t age .  The lox and LH2 l i n e s  
have independent connections t o  the  s t a g e  while t h e  remainder 
of  the  s e r v i c e  l i n e s  i n  the  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  lanyard withdrawal system f o r  t h e  
main umbi l ica l  t o  replace  the  dual  cy l inder  withdrawal 
system used on AA-04-01 and AA-04-03. R&D t e s t s  on the  
lanyard withdrawal system have been completed and acceptance 
t e s t s  a r e  now i n  process t o  v e r i f y  the  operat ion of t h e  AA-04-0 
arm t o  support  veh ic le  launch. It is  planned t o  r e t r o f i t  t h e  
the  lanyard system on AA-04-01 and AA-04-03. 

Af te r  the  R&D phase of t e s t i n g  was completed, 
a  modif icat ion k i t  t o  r e t r o f i t  the  AS-502 se rv ice  arm t o  the  
lanyard withdrawal system was shipped t o  KSC. There were 
unresolved problems with the  system which were t o  be co r rec ted  
during t h e  q u a l i f i c a t i o n  phase of the  t e s t  program; however, 
due t o  t h e  de l ive ry  da te ,  KSC d i r e c t e d  t h a t  the  remaining 
t e s t  program be reduced t o  allow a t e s t  completion da te  of 
12-15-67. It i s  apparent t h a t  these  problems w i l l  remain 
unresolved when the  arm i s  shipped t o  KSC f o r  launch support .  

Systems t e s t  wet i s  complete. The t e s t  pro- 
gram, a s  def ined by the  l a t e s t  KSC d i r e c t i o n  was completed 
on December 15, 1967. The arm was removed from the  t e s t  a rea  
on December 19,  1967. The arm i s  being prepared t o  be turned 
over t o  KSC a t  MSFC f o r  modif icat ions and refurbishment on 
January 15, 1968. 
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The l a s t  t e s t  cond i t i on  was a  t e s t  t o  check 
t h e  shea r  o u t  c a p a b i l i t y  of t h e  b a l l - l o c k  socke t s  of t h e  
main umbi l i ca l  and t h e  shea r  ou t  of  t h e  c o l l e t s  on t h e  l ox  
and LH2 coupl ings .  Because of  p o s s i b l e  damage t o  t h e  hardware 
i n  running t h i s  t e s t  each system was run s e p a r a t e l y .  The main 
u m b i l i c a l  sheared wi thout  d i f f i c u l t y .  On running t h e  l ox  
coupl ing  shea r  ou t  test  t h e  v e h i c l e  s k i n  pane l  was r i pped  
from t h e  s imu la to r .  The load  c e l l s  between t h e  s k i n  pane l  
and t h e  v e h i c l e  s imu la to r ,  which took most of t h e  l oad ,  f a i l e d  
i n  t e n s i o n  a t  a  f o r c e  es t imated  i n  excess  of  20,000 l b s .  The 
LH2 coupl ing  was t e s t e d  i n  a  l i k e  manner bu t  u s ing  a  slow 
l i f t - o f f  and it was determined t h a t  t h e  same t h i n g  could  
happen, P&VE i s  i n v e s t i g a t i n g  t h e  problem and a d d i t i o n a l  
t e s t i n g  w i l l  be done a t  a  l a t e r  d a t e .  

d o  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  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  
p l u s  a GH2 ven t  system f o r  t h e  S - I T  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 .  

Tes t ing  of t h e  lanyard  withdrawal system and 
a s s o c i a t e d  hardware i s  complete. The arm was removed from 
t h e  t e s t  a r e a  on November 21, 1.967. The arm i s  be ing  prepared  
t o  be t u rned  over t o  KSC a t  MSFC f o r  mod i f i ca t ions  and r e -  

furbishment on January 26, 1968. The t e s t  r e p o r t  i s  now i n  
p r o g r e s s .  

e ,  S-IVB Af t  (AA-06-01) - Thi s  i n f l i g h t  s e r v i c e  
arm provides  LO7 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-06-07 was r e tu rned  t o  MSFC a f t e r  be ing  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  cy- 
l i n d e r  withdrawal system t e s t e d  on AA-06-02 and AA-06-03, 

Acceptance t e s t i n g  i n  accordance wi th  t h e  
SK75M24639 (Rev. 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  were completed on October 4 ,  1967. 

A s e r i e s  of t e s t s  t o  determine t h e  causes  
of  t h e  arm creep  problem was completed on November 28, 1967. 
This  problem, which is  a s s o c i a t e d  wi th  t h e  secondary r e t r a c t i o n  
system bleed-down ope ra t ion ,  i s  common t o  a l l  arms. 

The arm was removed from t h e  t e s t  a r e a  on 
December 5,  1967. The arm is  be ing  prepared t o  be  t u rned  
over  t o  KSC a t  MSFC f o r  modi f ica t ions  and refurbishment  on 
January 15 ,  1968. 
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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 Excursion Module (EEM) umbi l i ca l  c a r r i e r .  

F l i g h t  c a r r i e r  t e s t s  were completed on two 
f l i g h t  c a r r i e r s  dur ing  t h i s  r e p o r t  pe r iod .  

The arm was removed from t h e  t e s t  a r e a  on 
December 5 ,  1967, The arm i s  being prepared t o  be tu rned  
over  t o  KSC a t  MSFC f o r  modi f ica t ions  and refurbishment  on 
January 15 ,  1968, 

g .  Serv ice  Module - The s e r v i c e  module s e r v i c e  
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 Serv ice  Module umbi l i ca l  connect ion.  

Tes t ing  i s  completed on t h e  s e r v i c e  module 
arm, SIN AA-08-02, and t h e  f i n a l  t e s t  r e p o r t  i s  be ing  prepared.  
The arm was tu rned  over  t o  KSC a t  MSFC f o r  mod i f i ca t ions  and 
refurbishment  on December 8 ,  1967. 

h .  LC-39 Command Module Access A r m  - The LC-39 
command module acces s  arm i s  a  p r e f l i g h t  arm which suppor t s  
an  environmental ly  condi t ioned  chamber through which t h e  
a s t r o n a u t s  and s e r v i c e  personne l  can e n t e r  t h e  Apollo 
s p a c e c r a f t .  The arm a l s o  provides  a  suppor t  s t r u c t u r e  f o r  
a i r  cond i t i on ing  and space s u i t  checkout l i n e s .  

The environmental  chamber was removed on 
September 20, 1967, and shipped t o  KSC f o r  mod i f i ca t ion .  
A t  p r e s e n t  Boeing i s  making modi f ica t ions  t o  t h e  c o n t r o l  
system on t h e  arm. The t e s t  program w i l l  be resumed a f t e r  
t h e s e  modi f ica t ions  a r e  made, 

2. Saturn  V Damping, d e t r a c t ,  and Reconnect System 
(DRRS ) 

The DRRS i s  a  system f o r  t h e  primary purpose o f  
damping t h e  Sa turn  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  shedding.  
The system has  t h e  c a p a b i l i t y  of  automat ic  ex t ens ion ,  connection 
d i sconnec 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  system p r i o r  t o  i t s  use  on LC-39. 

The c o n t r o l  console  f o r  t h e  ML-3 damper arm was 
i n s t a l l e d  on December 2 ,  1967. During t h e  adjustment  and 
checkout of t h e  system, an adjustment problem with  t h e  
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redundant r e t r a c t  system was discovered a s  fo l lows:  

When t h e  redundant r e t r a c t  h o i s t s  were a d j u s t e d  
s o  t h a t  t h e  redundant system would f u l l y  r e t r a c t  t h e  arm, 
t h e  f u l l y  extended p o s i t i o n  of t h e  arm was t o o  h i g h ;  when 
t h e  c a r r i a g e  was extended t o  connect  t o  s nominal f u e l e d  
v e h i c l e ,  i t  made c o n t a c t  wi th  t h e  LES tower approximately 
12 inches  above t h e  s t o p s ,  This  i s  approximately 8% inches  
h i g h e r  t han  d e s i r e d .  The adjustment  problem was a  r e s u l t  
of  t o l e r a n c e  bu i ldup  i n  t h e  c y l i n d e r  i n s t a l l a t i o n .  

By a d j u s t i n g  t h e  redundant h o i s t s  f o r  proper  arm 
o r i e n t a t i o n  f o r  f i r s t  t h e  r e t r a c t  system t e s t s  and then  t h e  
c a r r i a g e  hookup and damping t e s t s ,  t h e  t e s t  program was com- 
p l e t e d  on December 20, 1967. I n  a  meeting on December 21, 
1967, a t t ended  by R-TEST-C, P&VE, R-QUAL, and ME personne l ,  
i t  was decided t o  remove t h e  redundant r e t r a c t  c y l i n d e r s  
from t h e  tower,  d isassemble  them, and c u t  approximately 4 
inches  o f f  t h e  space r s  on the  c y l i n d e r  rod .  This  would 
provide en-ough adjustment  t o  enable  t h e  system t o  func t ion  
p rope r ly  from one adjustment .  When t h e  redundant r e t r a c t  
c y l i n d e r s  a r e  r e i n s t a l l e d  i n  t h e  tower,  t h e  f u l l  system t e s t s  
w i l l  be r epea t ed  t o  v e r i f y  system ope ra t ion .  

I n  a d d i t i o n ,  t h e  fol lowing i tems w i l l  a l s o  be  
i n s t a l l e d :  ( 1 )  a k i cko f f  accumulator,  t o  provide a  more 
p o s i t i v e  f o r c e  t o  push t h e  r e t r a c t e d  arm away from t h e  tower,  
( 2 )  hook c y l i n d e r s  modified f o r  redundant hook swi t ches ,  and 
( 3 )  a  replacement winch a i r  motor. These i tems w i l l  be t e s t e d  
du r ing  t h e  above s e r i e s  of t e s t s .  

The d a t e  of t e s t  completion w i l l  be dependent upon 
r e c e i p t  of  t h e  modified hook c y l i n d e r s .  T e n t a t i v e  completion 
d a t e  i s  January 12 ,  1968. 

3 .  LC-39 T a i l  Serv ice  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 environmental )  
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-PC 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  i s  i n i t i -  
a t e d  by v e h i c l e  l i f t - o f f .  

Tes t ing  of  t h e  s e t  1, Saturn V TSMs was conducted 
t o  a s s u r e  proper  ope ra t ion  of a l l  TSM systems p r i o r  t o  use  of  
t h e  masts i n  suppor t  of  v e h i c l e  launch a t  LC-39. Tes t ing  was 
performed under s imula ted  launch cond i t i ons .  

Tes t ing  of  t he  TSMs has  been completed wi th  t h e  
except ion  of  f l i g h t  hard-ware t e s t i n g .  Tes t ing  of t h e  f l i g h t  
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hardware was d i scont inued  a t  t h e  r eques t  of KSC, 11-22-67, 
and t h e  TSMs removed from t h e  t e s t  a r ea  11-27-67 f o r  r e f u r b i s h -  
ment and shipment t o  KSC. Shipment was made 12-14-67. A 
memo r e p o r t  o f  a l l  s p e c i a l  t e s t  r e s u l t s  has  been w r i t t e n  and 
i s  be ing  reviewed. The f i n a l  r e p o r t  ( i n t e r n a l  n o t e )  on set 1 
t e s t i n g  i s  being prepared.  

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  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  Mabile 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  f o u r t h  s e t  of arms i s  a  s p a r e  s e t  and i s  
be ing  r e t a i n e d  a t  MSFC t o  s e r v e  a s  t e s t  bed f o r  development o f  
t h e  holddown arm secondary ( exp los ive )  r e l e a s e  system ( I n t e r n a l  
Note-Test-14-67) and p r o t e c t i v e  hood. 

During t e s t i n g  of t h e  secondary 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  of  t h e  upper arm p i v o t  p o i n t )  of  arms 002, 003, 004, and 
006. A t  KSC'S  r e q u e s t ,  t h e  c racks  were r e p a i r e d  by R-ME and 
a r e  being load  t e s t e d  by R-TEST-CF. Load t e s t i n g  of arms 002, 
003, 004, and 006 has  been completed. Repair  o f  arm 006 was 
n o t  accep ted  by R-QUA%; however, t h i s  arm was s u c c e s s f u l l y  
load  t e s t e d  pe r  KSC AVO HDA-993 and w i l l  be u l t r a s o n i c a l l y  and 
dye-penetrant  i n spec t ed  dur ing  t h e  nex t  r e p o r t i n g  pe r iod .  A 
memo r e p o r t  i s  be ing  prepared t o  cover t h e  load  t e s t s .  

A memorandum r e p o r t  on t h e  p r o t e c t i v e  hood system 
i s  i n  p roces s ,  

A d a t a  t r a n s m i t t a l  memorandum cover ing  t h e  synchro- 
n i z a t i o n  drop t e s t s  of  arms 002, 003, 004, and 006 was r e -  
l e a s e d  l a s t  month, 

5 .  Hydrogen Embrit t lement T e s t  

The purpose o f  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  
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 h e r s ;  t o  provide comparative da t a  
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t o  enable  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  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 r ad iog raph ic  and f r a c t o g r a p h i c  ana- 
l y s i s  of  t h e  f r a c t u r e  s u r f a c e s .  One hundred specimens have 
been f r a c t u r e d  wi th  a i r ,  GM2, o r  GH2. The program has  been 
te rmina ted  because of  t h e  r educ t ion - in - fo rce .  A da t a  t r a n s -  
m i t t a l  memo i s  be ing  prepared t o  cover  t h a t  p o r t i o n  o f  t h e  
program (approximately 20%) which was conducted. This  program 
w i l l  be cont inued  i f  personne l  can be made a v a i l a b l e  a s  o t h e r  
programs a r e  completed , 

6 ,  Cryoyen!,c B o t t l e s  

The purpose o f  t h i s  t e s t  program i s  t o  determine 
i f  cryoformed 301 s t a i n l e s s  s t e e l  helium b o t t l e s  would be 
s u i t a b l e  f o r  u se  on Saturn V S-I@ s t a g e  a s  p o s s i b l e  r ep l ace -  
nents f o r  t h e  c u r r e n t  2014-T6 aluminum b o t t l e s .  Four sub- 
s c a l e  t e s t  b o t t l e s  w i l l  be  exposed t o  temperature  and p r e s s u r e  
requirements  s p e c i f i e d  by R-P&VE. 

F a c i l i t y  bu i ldup  was i n  p roces s ,  and approximately 
10% complete,  when t h e  program was te rmina ted  because of  t h e  
r educ t ion -  i n - f o r c e  . 

111, SUPPORTING RESEARCH AND TECHNOLOGY 

A .  Zero Gravi ty  Tes 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 thermo- 
dynamics 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 turn  V 
Dynamic Stand . 

Eight  t e s t s  were conducted dur ing  December, Four 
t e s t s  were a  con t inua t ion  of  t h e  i n t e r f a c e  s t u d i e s  of  t h e  
S-IVB hydrogen t ank .  The o t h e r  fou r  t e s t s  were t o  s tudy  t h e  
e f f e c t i v e n e s s  of  sc reen  mesh i n  p revent ing  vapor pu l l - th rough  
i n t o  s u c t i o n  l i n e s  a s  a  r e s u l t  of l i q u i d  s l o s h ,  

B. S-I6 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 b o o s 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 wate r .  
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Tes t ing  i s  complete,  The t e s t  da t a  t r a n s m i t t a l  r e p o r t  
and a memorandum r e p o r t  a r e  being prepared .  There w i l l  be no 
more r e p o r t i n g  of t h i s  a c t i v i t y ,  

C .  Liquid  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 "super insu la ted1 '  LH2 tanks  i n  a s imula ted  
space environment of  10-6 t o r r  p r e s s u r e .  

Due t o  t h e  malfunct ion of  t h e  submerged f i l l  and d r a i n  
va lve  du r ing  Tes t  6-012-31, ano ther  s e r i e s  of  t e s t s  were run 
t o  v e r i f y  o r  nega te  t h e  r e s u l t s  of  t h i s  t e s t .  T e s t s  C-012-32 
through C-012-34 designed t o  accomplish t h i s  were run 18-21 
December 1967. However, t h e  f i l l  and d r a i n  va lve  aga in  f r o z e  
open. 

Current  p l ans  a r e  t o  r e t u r n  t ank  No. 3 t o  ME Laboratory 
i n  January.  A f t e r  removal of  t h i s  t e s t  t ank ,  work w i l l  begin  
on i n s t a l l a t i o n  of  t h e  c o l d  w a l l  i n  t h e  vacuum chamber. 

This  completes t h e  p r e s e n t  t e s t i n g  requirements  on 
t h i s  t e s t  t ank ,  and no f u r t h e r  r e p o r t i n g  w i l l  be made. 

D .  S t o r a b l e  P rope l l an t  Space Engine Tes t ing  

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  of  advanced technology engines .  

An unmodified C - 1  engine was f i r e d  through t h r e e  p u l s i n g  
c y c l e s  t o t a l i n g  1763 engine s t a r t s  u t i l i z i n g  gaseous hel ium 
s a t u r a t e d  p r o p e l l a n t s  a t  temperatures  ranging  from 100 t o  140°F. 
F i f t e e n  c a s e s  of combustion i n s t a b i l i t y  (17,500 cps ,  5 g rms) 

w r e  encountered,  

A C - 1  engine wi th  t h e  a c o u s t i c  l i n e r  ( H e b h o l z  r e s o n a t o r )  
i n s t a l l e d  was t e s t e d  through two p u l s i n g  sequences of 660 p u l s e s  
each u t i l i z i n g  s a t u r a t e d  p r o p e l l a n t s  a t  temperatures  of  120°F 
and 140°F. There was no occurrence of  t h e  high frequency 
combustion i n s t a b i l i t y .  Fu r the r  t e s t i n g  i s  scheduled on t h e  
modified engine i n  which t h e  e n t i r e  duty  cyc l e  of  7028 p u l s e s  
(814.6 seconds engine burn t ime)  w i l l  be conducted. 

The s t anda rd  f i r i n g  c y c l e  of  21 p u l s i n g  s t e p s  and one 
s t eady  s t a t e  s t e p  was conducted on Hamilton Standard 25 pound 
t h r u s t  monopropellant engine (S /N  002) on December 1, 1967. 
This  was t h e  second of two such c y c l e s  conducted on t h i s  eng ine ,  
wi th  a r e s u l t a n t  t o t a l  engine burn t ime o f  863.64 seconds.  
There was no apparen t  degrada t ion  i n  engine performance, and 
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t h e  maximum PC o s c i l l a t i o n s  were of t h e  order  of 4-5%. Ex- 
tended s teady s t a t e  f i r i n g s  a r e  scheduled on t h i s  engine i n  
January t o  determine l i f e  burn c h a r a c t e r i s t i c s .  

Each of t h e  t e s t s  described he re in  was conducted a t  a  
simulated a l t i t u d e  of 100,000+ f e e t .  

E .  Acoustic Studies  (AMTF - Acoustic Model Test  F a c i l i t y )  

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

Acoustic 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 ,  analyze,  and evalua te  the  noise-generat ing 
mechanisms and the  r e s u l t a n t  acous t i c  f i e l d s  of aerodynamic 
flows, i , e . ,  rocket  exhaust flows. These flow f i e l d s  a r e  
generated by launch veh ic le  propulsion systems which a r e  
l a r g e  i n  s i z e  and power; consequently, very severe acous t i c  
environments a r e  c r e a t e d ,  Techniques f o r  es t imat ing  these  
adverse environments i n  many ins tances  a r e  very crude o r  non- 
e x i s t a n t .  Therefore,  i t  i s  necessary t h a t  p red ic t ion  techni-  
ques be developed and v e r i f i e d  t h a t  w i l l  adequately de f ine  
t h e  a s soc ia ted  acous t i c  environment. 

These t e s t  programs cannot be conducted using f u l l - s c a l e  
flow f i e l d s ,  but  by c a r e f u l  cons idera 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  program: 
of these  flow f i e l d s  can be success fu l ly  performed, t o  accomplish 
the  above s t a t e d  ob jec t ives .  

Spec i f i c  programs now planned a t  the  AMTF a r e :  

( 1 )  Comparison of acous t i c  environmental charac ter -  
i s t i c s  of a  cone- and bell-shaped engine nozzle with dup l i ca te  
e x i t  diameters.  

( 2 )  Acoustic environmental v a r i a t i o n s  due t o  nozzle  
e x i t  pressure  v a r i a t i o n s  f o r  a  s i n g l e  engine. 

( 3 )  Ground plane acous t i c  environment (amplitude) f o r  
s t a t i c  and f l i g h t  operat ion of a  1120th s c a l e  Saturn V veh ic le  
conf igura t ion ,  

( 4 )  Vehicle acous t i c  environment (phase and amplitude) 
f o r  t h e  launch condi t ion  of a  1120th s c a l e  Saturn V veh ic le  
con£ igura t ion .  
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( 5 )  Acoust ic  source  l o c a t i o n  s tudy  of a s i n g l e ,  
unde f l ec t ed ,  r o c k e t  exhaust  flow. 

(6 )  Sa turn  V ,  MLF (Modified Launch Vehic le )  a c o u s t i c  
environmental  d e f i n i t i o n  f o r  s t rap-on  conf i g u r a t i o n s  . 

( 7 )  Supplementary s tudy  of  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  of  engine 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 iameter .  

( 8 )  Study of t h e  t h r e e  dimensional  a c o u s t i c  f i e l d  
developed by a rocke t  exhaust  flow impingement on a d e f l e c t o r  
(un i -  and b i - d i r e c t i o n a l  f l ow) ,  

No 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 .  
Due t o  t h e  bow p r i o r i t y  ass igned  t h i s  t e s t  program, t e s t  
schedules  cannot be determined.  Therefore ,  t h i s  program w i l l  
n o t  be  inc luded  i n  f u t u r e  progress  r e p o r t s  u n t i l  t e s t i n g  i s  
resumed. 

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

Requester :  KSC 

This  program i s  a s p e c i f i c  s tudy  of  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  (VLF-39) n e c e s s i t a t e d  by t h e  proposed use  of  
improved Sa turn  V Boosters  which w i l l  u se  f i v e  up ra t ed  F-1 
engines  and 4-each "Strap-Ons" 120-inch S o l i d  Rocket Motors. 
This  s tudy  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  of launch 
f a c i l i t y  (VLF-39) c a p a b i l i t y  and/or  modi f ica t ions  r e q u i r e d  
when us ing  t h e  improved Saturn V Booster  Conf igura t ion .  

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  t h e  fol lowing o b j e c t i v e s :  

a .  Determine t h e  environment of v e h i c l e  base and 
f a c i l i t y  elements du r ing  holddown and i n i t i a l  l i f t o f f .  

b .  Determine t h e  environment of t h e  mobile launcher  
and u m b i l i c a l  tower f o r  maximum v e h i c l e  d r i f t ,  

c .  Determine t h e  e x t e n t  of f a c i l i t y  mod i f i ca t ion  
neces sa ry  f o r  c o m p a t i b i l i t y  wi th  improved Saturn V v e h i c l e s .  

The t e s t  program i s  be ing  conducted i n  fou r  phases .  
A 1:58 s c a l e  model of  t h e  Saturn V boos t e r  w i l l  be u t i l i z e d  
f o r  a l l  f ou r  phases o f  t h e  t e s t  program. 
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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 I1 
t e s t s  w i l l  u se  t h e  same s c a l e  model boos t e r  b u t  wi th  t h e  up- 
r a t e d  F-1 engines .  Phase 111 i s  u t i l i z i n g  t h e  b a s i c  Sa turn  V 
s c a l e  model wi th  120-inch s imulated s o l i d  motor s t r ap -ons .  
Phase I V  w i l l  u se  t h e  b a s i c  Saturn V model wi th  157-inch 
s imula ted  S o l i d  Motor Strap-Ons. 

No t e s t s  were conducted dur ing  t h i s  r e p o r t  pe r iod .  
P r e s e n t l y  a  r e p o r t  cover ing Phase I t e s t i n g  i s  be ing  compiled 
and p r e p a r a t i o n s  a r e  be ing  made f o r  f u t u r e  t e s t s ,  The nex t  
planned t e s t  a s  p a r t  of  Phase TIP w i l l  be a  maximum d r i f t  
cond i t i on  (0-232 f t  . ) , u t i l i z i n g  t h e  e x i s t i n g  VLP-39 flame 
d e f l e c t o r  modified by t h e  a d d i t i o n  of can ted  10- foo t  s i d e  
w a l l s ,  6" c a n t  ang le  nozz l e s  on t h e  fou r  s o l i d  r o c k e t s  and 
a  s imu la t ion  of  t h e  boos t e r  holddown arms, T e s t s  a r e  t o  
con t inue  i n  January 1968. 

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

The purpose of t h i s  t e s t  program, reques ted  by R-AERO-DD, 
i s  t o  determine t h e  s t a b i l i t y  a r ea  of two bodies  connected by 
a c a b l e  sp inn ing  i n  space ,  

The c a t a p u l t  system has  been b u i l t  and checked o u t  by 
T e s t  Labora tory ,  With t h i s  c a t a p u l t  system t h e  model w i l l  b e  
spun up t o  a pre-determined speed,  and then sho t  i n t o  t h e  a i r .  
Data w i l l  be  recorded us ing  16 mm motion p i c t u r e  cameras. A 
n e t  w i l l  be e r e c t e d  t o  ca t ch  t h e  model. 

There w i l l  be approximately 100 miss ions  ob ta ined  i n  
10 t e s t  pe r iods .  T e s t s  u t i l i z i n g  t h i s  f a c i l i t y  w i l l  commence 
when s p e c i f i c  t e s t  requirements  and space s t a t i o n  models a r e  
r ece ived  from R-AERO-DD, 

I V  . APOLLO APPLICATION 

A .  S-IVB Workshop 

1. S-IVB Workshop Environmental Cont ro l  System 

This  program, reques ted  by R-P&VE-P i s  r equ i r ed  
t o  suppor t  t h e  thermal  design of t h e  S-IVB O r b i t a l  Workshop 
Environmental Control  System. T e s t s  a r e  scheduled f o r  a  con- 
densa t ion  model and a  118 segment of t h e  workshop compartment 
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l i n e r .  The condensat ion model t e s t s  w i l l  be used t o  conf i rm 
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  condensat ion 
e f f e c t s .  R e s u l t s  from t h e  1 / 8  segment w i l l  provide da t a  on 
h e a t  t r a n s f e r  c o e f f i c i e n t s ,  f a n  performance, w a l l  temperature ,  
condensat ion r a t e s ,  and c u r t a i n  tempera tures .  

The 1 / 8  segment has  been r ece ived  from M.E. Laboratory 
and has  been i n s t a l l e d  i n  t he  vacuum chamber. Build-up i s  
p rog res s ing  and t e s t i n g  i s  scheduled t o  s t a r t  t h e  l a t t e r  p a r t  
of January 1968. 

I n s u l a t i o n  Flammability Study 

This  program was reques ted  by R-P&VE-M t o  d e f i n e  
and s tudy  t h e  f i r e  r e t a rdency  of t h e  S-IVB i n t e r n a l  c ryogenic  
i n s u l a t i o n  i n  a  h a b i t a t i o n  environment. 

Th i r t een  i n s u l a t i o n  f lammabi l i ty  t e s t s  (C-045-54 
through 66) were conducted a t  t h e  Redstone vacuum dry ing  
f a c i l i t y  dur ing  t h i s  r e p o r t i n g  pe r iod ,  Five t e s t s  were con- 
ducted on t h e  s t anda rd  3- foo t  d iameter  samples, wi th  2 and 3 
m i l  aluminum cover ings ,  coa ted  wi th  t h e  therma b c o a t i n g  
(po tass ium s i l i c a t e  - Zinc ox ide ) .  Various s i z e  c i r c u l a r  and 
s e m i - c i r c u l a r  c u t s  (2  inches  t o  6 inches  d iameter )  were made 
i n  t h e  cover ing  and t h e  i n s u l a t i o n  i g n i t e d  wi th  t h e  t e s t  t a n k  
p r e s s u r e  maintained a t  515 p . s .  i . a .  wi th  100% GO2 under flow 
cond i t i ons  ( 9 . 5  SCFM). I n  a l l  c a se s  t h e  polyurethane foam 
i n s u l a t i o n  burned ou t  approximately one inch p a s t  t h e  exposed 
a r e a .  

The o t h e r  e i g h t  t e s t s  c o n s i s t e d  of burning v a r i o u s  
s i z e  p i e c e s  ( 0 . 5  i n 3  t o  10.0  i n%)  of  t h e  polyurethane foam insu-  
l a t i o n  m a t e r i a l  i n  t h e  35.3 f t 3  t ank  which was p r e s s u r i z e d  t o  
approximately  5 .5  p . s . i . a .  wi th  gaseous oxygen, wi th  t h e  vacuum 
chamber evacuated t o  8 .5  p . s . i . a .  The t y p i c a l  t e s t  procedure  
f o r  t h e s e  t e s t s  was a s  fo l lows:  ( 1 )  Tes t  t ank  ven t  va lve  opened 
and chamber and t e s t  t ank  evacuated t o  0 .5  p , s . i . a . ;  ( 2 )  ven t  
va lve  c l o s e d ,  t ank  f i l l  va lve  opened, t ank  p r e s s u r i z e d  t o  5 .5  
p . s . i . a .  wi th  G02, and f i l l  va lve  c l o s e d ;  ( 3 )  cameras and 
mechanical  blower supplying v e l o c i t y  a t  c e n t e r  of  36- inch 
f l a n g e  = 175 f t l m i n ,  tu rned  on;  (4 )  nichrome wi re  i g n i t e r ,  
touching foam, t u rned  on u n t i l  i g n i t i o n  occurred and then 
tu rned  o f f .  The i n c r e a s e  i n  t e s t  t ank  p re s su re  and temperature  
due t o  t h e  known q u a n t i t y  of  foam burned was recorded.  

Fu r the r  t e s t i n g  on t h e s e  type  samples i s  scheduled 
du r ing  t h e  n e x t  r e p o r t i n g  pe 



GEORGE 6. MARSHALL SPACE FLIGHT CENTER 
TEST UBOMEORY 

TECHNICAL SUPPORT' DIVISION 
DECEMBER 1, 1967 through DECEMBER 3 1 ,  1967 

I.  SATURN B-B 

A .  S-BW Stage 

1. Fabr ica t ion  of the  6 '  x 9 '  vacuum chamber pro- 
gressed t o  approximately 40% completion. 

2 ,  Supported t e s t  a t  STTE and Power P lan t  Test  
Stand wi th  GN2, GBe, RP-1, and high pressure i n d u s t r i a l  
water .  

B.  S-IVB Stage 

Furnished t r a n s p o r t e r  and personnel t o  move S- I V B  
s t a g e  from Saturn V Dynamic Stand t o  Douglas Area south  of 
Bldg. 4619. 

11. SATURN V 

A .  s-lC Stage 

1, Fabr ica t ion  of super i n s u l a t i o n  f a c i l i t y  pro- 
gressed t o  approximately 80% completion, 

2 .  Continued build-up s f  501 t e s t  f a c i l i t y  pro- 
gressed t o  approximately 95% completion, 

3 .  Continuing f a b r i c a t i o n  of gaseous hydrogen 
pressure v e s s e l s ,  Blocks a r e  100% complete, specimens a r e  
85% complete, 

4. Fabr ica t ion  continued on the  36" x 48" vacuum 
chamber f o r  f a m i l i a r i z a t i o n  e f f o r t ,  approximately 80% eom- 
p l e t e .  

5. Supported LOX F i l l  and Brain Test  on S-lC Stage 
w i t h  high pressure gases and high pressure i n d u s t r i a l  water ,  

6 .  The s t e e l  handling r i n g  t h a t  was shipped t o  the  
Boeing Company w i l l  no t  be used on f l i g h t  s t ages  and there-  
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f o r e  w i l l  not  undergo the  r igorous t e s t i n g  planned f o r  i t ,  
It w i l l  be t e s t e d  t o  the same loads a s  the  aluminum hand- 
l i n g  r i n g s .  The a c t u a l  time scheduled f o r  the  t e s t  has 
no t  been determined . 

7 .  Design and documentation has been completed 
f o r  the  S - lC  Stage F o m r d  Pro tec t ive  Cover t o  be used with 
t h e  new s t e e l  handling r i n g s .  

8 .  The approval of vendor t echn ica l  documents and 
t h e  c o r r e c t i n g  of documentation drawings on t h e  barge 
"Orion" continued during t h i s  per iod ,  

9 .  Design i s  i n  prcgress  f o r  the modif icat ion of 
t h e  "Engine Purge System" a t  the  Saturn S t a t i c  Test  F a c i l i t y  

B. S-I1  Stage 

1. S-I1  s t r u c t u r a l  s tand  buildup approximately 65% 
complete. 

a .  Wagon wheel and s k i r t  f a b r i c a t i o n  complete, 

b ,  Axial  Boading system approximately 70% cam- 
p l e t e ,  

c .  LOX a f t  bulkhead outboard load assembly 
(Shop por t ion  60% complete] , 

d .  LOX a f t  bulkhead inboard load assembly, 
f a b r i c a t i o n  100% complete, needs i n s u l a t i o n ,  

e .  Af t  lox bulkhead load r i n g ,  approximately 
60% complete. 

f. Specimen support  r i n g  (Fab, by BECO 90%) 
scheduled f o r  completion 12/18/67, 

g .  On s tand f i r e x  25% complete, 

h e  Fabr ica t ion  on access  platforms 30% csm- 
p l e t e  . 
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2. Cryogenic Piping 

a ,  High pressure GH2 system approximately 
95% complete. 

b .  LH2 system complete, f a b r i c a t i o n  60% com- 
p l e t e .  

e .  GH2 vent s to rage  and load approximately 
85% complete, 

d .  GH2 vent l i n e s  and recharger  f a b r i c a t i o n  
50% complete. 

e .  Burn s t ack  f a b r i c a t i o n  95% complete. 

f .  I g n i t e r  - 100% complete. 

g .  Defuser,  20% complete. 

h .  LN2 f k l l  and d r a i n ,  f a b r i c a t i o n  30% com- 
p l e t e .  

i. LN2 vent system, f a b r i c a t i o n  20% complete. 

j. LH2 vaporizer  system, f a b r i c a t i o n  70% 
complete, 

k. Furnished towing equipment and personnel 
f o r  t r anspor t ing  the  S-I1  Stage t o  Bldg. 
4755, 

3 .  Supported S-I1  - I V  Thrust S t ruc tu re  Test  a t  
Bldg. 4619 with high pressure gases and LN2. 

4 .  Work has continued on pu l l ing  vacuums on the  
12 LH2 s to rage  tanks a t  the  S-I1 S t r u c t u r a l  Test  Area. 

5 .  The t e s t  f a c i l i t y  f o r  the S-I1  Af t  Stage St ruc-  
t u r a l  Test  continued toward completion, Modifications t o  
the  var ious piping systems a r e  being made a s  t e s t i n g  r e -  
quirements a r e  revamped. F a c i l i t y  s t r u c t u r a l  changes a r e  
being made t o  accomsdate t e s t  requirement changes and fab- 
r i c a t i o n  to le rances .  Design was s t a r t e d  on a weather 
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pro tec t ion  cover f o r  the t e s t  specimen when i n  the  t e s t  
f a c i l i t y .  

6. GSE - Continuing shop support .  

7 .  Supported t e s t  a t  the  S-IVB F a c i l i t y ,  GSE Area,  
and J-2X (502) with hAghrpressure gases ,  high pressure  in -  
d u s t r i a l  water ,  and recharging of the  gaseous hydrogen 
sys tem. 

A .  Neutral  Buovancv F a c i l i t v  

Fabr ica t ion  on the  n e u t r a l  buoyancy f a c i l i t y  a t  
M W  i s  approximately 100% complete. 

B.  O r b i t a l  Workshop - GSE --- 

1. Design modif icat ion t o  t h e  c l ean  room a t  the  
S-1B Dynamic Stand Vacuum F a c i l i t y  was completed. 

the  O r b i t a l  
Main e f f o r t  

Design began on t h e  Space Storage F a c i l i t y  f o r  
Workshop Auxi l ia ry  A t t i t u d e  Control System. 
was d i r e c t e d  t o  the  handling equipment and module 

support  frame requirements.  Vacuum Chamber and r e l a t e d  
equipment was held up pending higher  l e v e l  dec is ions  con- 
cern ing  usage of e x i s t i n g  equipment advocated i n  e a r l i e r  
proposals .  

C .  ATM - Transporter  

The ATM Transporter  work has been resumed wi th  the  
Brown Engineering Company. R-ASTR has again delayed the  
promised f i rm information on the  ATM. The new f i rm i n f o r -  
mation re leased  d a t e  t o  R-TEST-BD i s  Jan .  15, 1968. The 
present  e f f o r t  on the  ATM dea l s  with p ressu r i za t ion  and 
c l e a n l i n e s s  d e t a i l s .  

IV. RESEARCH AND DEVELOPMENT TECHNOLOGY PROGRAMS 

A .  General -- - 

Supported APS Module Test  a t  Bldg. 4750, Super In- 
s u l a t i o n  T e s t ,  Helium Liquef ica t ion  T e s t ,  Zero G .  Drop Test  
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and S a t .  V Dynamic wi th  high pressure gases and p rope l l an t s  
a s  r equ i red ,  

B.  Ion Gage Ca l ib ra t ion  System 

Design was completed on the  Ion Gage Ca l ib ra t ion  
System t o  be used by the  Instrumentation Development Branch. 

C .  30 M Lunar D r i l l  

Design study continued on the  a p p l i c a t i o n  of "Per- 
cuss ive  ~ n e r g y "  t o  the  d r i l l  b i t  of the  lunar  d r i l l .  

D .  LH2 Mass Flow Ca l ib ra t ion  and Slush Hydrogen F a c i l i t y  

Design continued on schedule f o r  phase I (Flow Cali- 
b r a t i o n )  a t  the LH2 Mass Flow Ca l ib ra t ion  and Slush Hydrogen 
F a c i l i t y .  

E .  High Flow - High Pressure LH2 Test Pos i t ion  300 

Design continued on the  var ious piping systems a t  
the  High Flow - High Pressure LH2 Test Pos i t ion  300. 

V, OTHER SIGNIFICANT EFFORT 

A .  Propel lan t  and ,Pressuran t s  Support 

Supported o the r  Off ices  and Labs with p rope l l an t s  
and high pressure gases .  F i l l e d  92 GHe K-Bottles a t  200 sc f  
each. 

B.  Compressors 

Compressors numbers 2 and 3 i n  bldg. 4647, new a i r  
s t a t i o n ,  a r e  opera t iona l .  Compressor number 1 has f a i l e d  
and i s  being repa i red .  Compressor number 4 has not  been 
worked on pending information on the  warrantee.  

C .  Sa turn  V Dynamic Test F a c i l i t y  

Documentation t o  an a s - b u i l t  s t a t u s  proceeded t o  7$,% 
completion on the  Saturn V Dynamic Test F a c i l i t y .  
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D .  LH2 Transfer  Line a t  S-1B Dynamic Test  F a c i l i t y  

Design continues on a LH2 t r a n s f e r  l i n e  from t h e  
LH2 s to rage  t o  the  Super Insu la t ion  Vacuum Chamber a t  t h e  
S-1B Dynamic Test F a c i l i t y .  

E. LOX Transfer  System -- a t  Test  Pos i t ions  114 & 115 

Design continues on a LOX t r a n s f e r  system from 
LOX s to rage  a t  CTE Test Pos i t ion  115 t o  CTL Test Pos i t ion  
114. 

William E .  Marsal is  
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
ADVANCED FACILITIES PLANNING OFFICE 

DECEMRER 1, 1967 THROUGH DECEMBER 31, 1967 

I .  FACILITIES 

R&A P ro jec t s  

1. Additions t o  Cryogenic Storage - Project  7072. Work was continued 
on conversion of t"le GNZ Pine t o  a GH2 l i n e .  With t h a t  exception, only minor 
items remain t o  be  completed. The e n t i r e  projec t  i s  85 percent complete. 

2. S-I1 S t r u c t u r a l  Test  Pad - Projec t  7076. Work was continued on 
e l e c t r i c a l  i tems and s i t e  work. The e n t i r e  p ro jec t  i s  80 percent  complete, 

3,  S-I1 Aft  Section Test Assembly. Placement of anchor blocks, pipe 
p i e r s ,  and cable  t r ay  supports was completed. Cables were pulled i n t o  place. 
Work was continued on off-stand f i r e x  and on-stand e l e c t r i c a l .  This work i s  
80 percent  complete. 

4. Construction i s  underway on the  following p ro jec t s :  

a .  Projec t  7013 - Elevator  f o r  Test Stand 500 75% complete 

b. Projec t  7021 - GH2 Transmission System lowo complete 

c .  Projec t  7023 - GN2 Pipel ine  System 100% complete 

d. Projec t  7031 - Modifications t o  Provide LH2 
Service,  TS 300 

lowo complete 

e .  Projec t  6742 - GN2 Connector Line 100% complete 

f .  Prodect f o r  Landscaping Dodd Road, FY 67 100% complete 

g. Projec t  f o r  F i r e  Detection System 11% complete 

5.  Pro jec t s  8008 and 8083 - Action i s  underway t o  obta in  l o c a l  approval 
l o r  submission of these  two p ro jec t s  t o  Headquarters f o r  re lease .  These p r o j e c t s  a r e  
Steam Ejec to r  f o r  DynamPcs Test Stand, Building 4557 and High Pressure A i r  P ipe l ine .  

B.  38' X 60' Vacuum Chamber 

Preparat ion of planning drawings on schedule. 
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C .  Modi f ica t ion  of Eas t  S ide  of S t a t i c  Tes t  Tower 

Prel iminary drawings on modi f ica t ion  of i n d u s t r i a l  water  system and h igh  
p r e s s u r e  gas  under review. Design of s t o r a g e  t anks  f o r  s t o r a b l e  p r o p e l l a n t s  completed, 

D. C of F, FY 68 F i r e  Alarm System 

Design drawings f o r  review a r e  scheduled t o  be  d e l i v e r e d  f o r  review dur ing  
t h e  week of January 8,  1968. Th i s  p r o j e c t  w i l l  t i e  i n  t h e  FY67 f i r e  a la rm p r o j e c t  
and p l a c e  a d d i t i o n a l  f i r e  d e t e c t i o n  equipment i n  t h e  West Test  Area. 
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