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GEORGE C. MARSHALL SPACE FL l  GHT CENTER 
TEST LABORATORY 

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

February 1 ,  1967 Through February 28, 1967 

I .  SATURN IB 

1. Stage S-15-9 was rece ived  and i n s t a l l e d  i n  t h e  S t a t i c  Test  Stand 
East on January 27, 1967. Dur ing t h e  course o f  r o u t i n e  p repa ra t i ons  f o r  
s t a t i c  t e s t ,  t h r e e  t h r u s t  OK pressure swi tches and two assoc ia ted  e l e c -  
t r i c a l  cab les ,  f o u r  a u x i l i a r y  h y d r a u l i c  pump motors,  and one i g n i t i o n  
mon i t o r  v a l v e  were rep laced  because o f  ma l f unc t i on  o r  evidence o f  damage. 
One gas genera to r  c o n t r o l  system leaked i n  excess o f  s p e c i f i e d  a l l owab le  
and was t h e r e f o r e  removed f o r  i nspec t i on  and se rv i c i ng .  Inasmuch as an 
u n i d e n t i f i e d  f o r e i g n  p a r t i c l e  con tamina t ion  was found, t h e  remain ing 
seven gas generators  were a l s o  removed f o r  inspec t ion .  A  smal l  meta l  
c h i p  was found i n  t h e  v i c i n i t y  o f  t h e  LOX c o n t r o l  va l ve  s e a t i n g  su r f ace  
i n  one gas genera to r .  

2, A  p r o p e l l a n t  l oad ing  t e s t  was performed on February 15, 1967. 
The t e s t  was successfu l .  

3 .  The sho r t  d u r a t i o n  t e s t  SA-42, was scheduled f o r  35 seconds on 
February 24, 1967. The t e s t  was te rmina ted  premature ly  a t  10 seconds 
a f t e r  s imu la ted  l i f t - o f f  because o f  a  power f a i l u r e  i n  t h e  Beckman 
d i g i t a l  da ta  a c q u i s i t i o n  system. Th i s  c o n d i t i o n  caused t h e  i n d i c a t i o n  
o f  a low lube o i l  pressure,  below t h e  r e d l i n e d  minimum, and a  c u t - o f f  
command was a u t o m a t i c a l l y  given, The a c t u a l  lube o i l  pressure,  and o t h e r  
engine parameters,  were s a t i s f a c t o r y ,  however. 

4. The re-scheduled s h o r t  d u r a t i o n  t e s t ,  SA-43, was te rmina ted  a t  
approx imate ly  35 seconds on February 27, 1967. The t e s t  was success fu l  
and a l l  t e s t  o b j e c t  i ves were ob ta  ined. 

One f i r i n g ,  t e s t  $1-493, was conducted a t  t h e  Power P lan t  Tes t  Stand 
on February 15, 1967. The t e s t  was 40 seconds i n  d u r a t i o n  and u t i l i z e d  
engine H-7057. A success fu l  gimbal program was accomplished w i t h  ze ro  
accumulator pre-charge pressure on t h e  h y d r a u l i c  system. Engine parameters 
appeared normal. 

I I. SATURN V 

1 .  The S - I C - S  f u e l  t ank  i s  scheduled t o  be i n s t a l l e d  i n  t h e  S - I C  Test  
Stand on March 6,  1967, I t  i s  a n t i c i p a t e d  t h a t  approx imate ly  two and 
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one-ha l f  weeks w i l l  be r equ i r ed  f o r  t h e  p repa ra t i on  and h y d r o s t a t i c  
p ressure  t e s t .  Th i s  t e s t  w i l l  be conducted t o  o b t a i n  e m p i r i c a l  t e s t  
da ta  f o r  tank  des ign  e v a l u a t i o n  by Boeing. 

2. Two success fu l  p r o p e l l a n t  load t e s t s  were accomplished on t h e  
S -  IC-T s tage  a t  MTF by Boeing February 14-15 and 24-25? 1967. Present 
p l ans  s t i p u l a t e  two s t a t i c  f i r i n g s  on t h e  S-16-T stage. These t e s t s  
a r e  scheduled t o  be performed on March 3 and 15, 1967, f o r  15 seconds 
and 40 seconds, r e s p e c t i v e l y .  

5. F - l  Enqine 

Tes t  FW-059 was conducted on t he  West Area F - l  Test  Stand on Feb- 
r u a r y  10, 1967, w i t h  F-P Engine S/N F-4024 f o r  a mainstage d u r a t i o n  o f  
5 1  seconds. C u t o f f  was i n i t i a t e d  by t h e  f a c i l i t y  panel ope ra to r  as 
planned. Pr imary purpose of t he  t e s t  was t o  c a l i b r a t e  t he  engine a l l o -  
ca ted  as spare f o r  S-IC-503. 

1.  S-11-2 a r r i v e d  a t  MTF on February 10, 1967, w i t h  approx imate ly  
10,000 hours o f  manufac tu r ing  work scheduled t o  be performed p r i o r  t o  
s t a t i c  f i r i n g  on March 25, 1967. S - l l - 2  was i n s t a l l e d  i n  t h e  MTF A-2 
Tes t  Stand on February 18, 1967, two days ahead o f  schedule. The LO2 
and bH2 tanks were en te red  and inspected between February 1 1  and 23, 
1967, f o r  s t r u c t u r a l  damage d u r i n g  t r a n s p o r t a t  ion f rom Sea 1 Beach. No 
major  s t r u c t u r a l  damage was located.  The V2-300 m o d i f i c a t i o n s  ( p e r i o d  
p r i o r  t o  i n i t i a t i o n  o f  checkout opera t  ions a t  MTF) a r e  scheduled t o  be 
completed on March 3 ,  1967. 

2. The End I tem Tes t  P lan  ( S I D  66-977) and S t a t i c  F i r i n g  Acceptance 
Spec i f i c a t  i o n  (61~0208 -4023) have been reviewed, mod i f i ed, and t e n t a t i v e l y  
approved f o r  S - l l - 2  by R-TEST-ST pending agreement w i t h  S G I D .  Volume I I  
o f  t h e  Par t  I I C E I  f o r  S-8  1-3 and subs has been reviewed and a RID0 po- 
s i t i o n  has been es tab l i shed .  

1 .  A l l  t i t a n i u m  spheres t h a t  a r e  i n s t a l l e d  on t h e  S - I V B  B a t t l e s h i p  
s tage  i n  t h e  S-IVB Test  Stand a t  MSFC and s t o r e d  as MSFC spares were eddy- 
c u r r e n t  checked d u r i n g  t h i s  r e p o r t  p e r i o d  t o  determine i f  t h e  t ype  o f  
w e l d i n g  rod used i n  f a b r i c a t i o n  a l l owed  t h e i r  usage. A l l  spheres were 
found t o  be acceptab le .  

2. B n s t a l l a t i s n  o f  t h e  02/H2 burner  system on t he  S-IVB B a t t l e s h i p  
s tage  has been completed and checkouts a re  underway. The f i r s t  ho t  t e s t  
i s  scheduled t o  be conducted d u r i n g  t he  week o f  March 6,  1967. 

3 .  The NASA i n v e s t i g a t i o n  o f  t h e  S-IVB-503 exp los i on  has been com- 
p l e ted .  Accord ing t o  t h e  f i n d i n g s  o f  t h e  board,  a weld  d e f i c i k n c y  on one 
o f  t he  t i t a n i u m  spheres i n  t h e  he l ium r e - p r e s s u r i z a t i o n  system caused t h e  
d e s t r u c t i o n  o f  t h e  stage. Th i s  weld  d e f i c i e n c y  was t h e  r e s u l t  o f  t h e  
vendorEs  use o f  an o u t - s f - s p e c i f i c a t i o n  f i l l e r  weld  m a t e r i a l .  
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4. P re - s ta t  i c  checkout o f  S-IVB-504 on t h e  Beta I Test  Stand a t  
t h e  Sacramento Test  Center o f  Douglas i s  progress ing.  The acceptance 
f i r i n g  i s  scheduled f o r  A p r i l  21, 1967. Most o f  t h e  t e s t  s tand 
m o d i f i c a t i o n s  have been completed t o  a l l o w  f i r i n g  o f  t h e  02/H2 burner  
as p a r t  o f  t h e  s tage s t a t i c  t e s t .  

I I  I. APOLLO APPLICATIONS 

A. Lunar D r i  1 1  Proqram 

1. The main o b j e c t i v e  o f  t h e  Moderate Depth Lunar D r i l l  program i s  
t o  develop a  system which w i l l  d r i l l  and take  core  samples t o  a  depth 
o f  100 f e e t  i n  t h e  l una r  sub-surface. The two d i f f e r e n t  d r i l l  concepts 
i n  p r e l i m i n a r y  development a r e  t h e  mod i f i ed  r o t a r y  and t h e  r o t a r y  pe r -  
cuss ive .  Hardware f o r  b o t h  concepts has been d e l i v e r e d  t o  MSFC and 
t e s t i n g  has begun w i t h  t he  o b j e c t i v e  t o  s e l e c t  one concept f o r  p ro -  
duc t  ion. 

2. Components o f  t h e  percuss ive  d r i l l  system sent  t o  Midwest 
Research f o r  s o l i d  l u b r i c a n t  c o a t i n g  have been rece ived  and a r e  be ing  
assembled f o r  t e s t i n g .  

3. The f i n a l  shipment o f  hardware f o r  t h e  Westinghouse Engineer ing 
Model was rece ived  by Test Laboratory.  

B. LSSM P r o i e c t  

1.  F i e l d  t e s t s  o f  t h e  M o b i l i t y  Test  A r t i c l e s  ( M T A ' S )  be i ng  conducted 
a t  Yuma Prov ing  Grounds (YPG) were completed February 8, 1967. The 
veh i c l es  a r e  be ing  t e m p o r a r i l y  s t o red  a t  YPG pending comple t ion  o f  data 
r e d u c t i o n  a t  MSFC. YPG i s  p repa r i ng  t h e  t e s t  r e p o r t  and i s  c o n t i n u i n g  
e f f o r t  i n  da ta  e v a l u a t i o n  and i n  p repa ra t i on  o f  t e r r a i n  e v a l u a t i o n  i n -  
fo rmat ion .  Th i s  e f f o r t  should be completed i n  March 1967. There a r e  no 
c u r r e n t  problems, f und ing  o r  o p e r a t i o n a l ,  i n  t h i s  area. I t  remains o n l y  
t o  v e r i f y  f i n a l  r e p o r t  p resen ta t i on ,  c u r r e n t l y  scheduled f o r  e a r l y  o r  
mid March. 

2. Test  Plans and Requirements a r e  be ing  generated by REDO f o r  
a d d i t i o n a l  t e s t  e f f o r t  on MTA's a t  MSFC. The i n i t i a l  p l ann ing  meet ing 
was h e l d  a t  R-TEST on February 21, 1967, r e s u l t i n g  i n  assignment o f  
s p e c i f i c  a c t i o n  i tems t o  t h e  va r ious  l abo ra to r i es .  Problem areas c u r -  
r e n t l y  env is ioned  i nc l ude  c o r r e l a t i o n  o f  data t o  e x i s t i n g  o r  planned 
Computation Laboratory  s imu la to r s ,  i n c l u d i n g  e l e c t r i c a l  s i m i l i t u d e ,  
power f o r  LSSM, and t e s t  course l oca t i on .  

3.  P a r t i c i p a t i o n  i n  p repa ra t i on  o f  t h e  e v a l u a t i o n  technique f o r  t h e  
s e l e c t i o n  o f  a  c o n t r a c t o r  f o r  t h e  LSSM cont inued i n  February.  An 
e v a l u a t i o n  o f  t h e  scope of  work f o r  t h e  f o l l ow -on  e f f o r t  o f  Boeing and 
Bendix ( th rough  J u l y  1 ,  1967) f o r  some $300,000 was completed and i npu t  
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provided t o  the  p r o j e c t  manager on February 27, 1967. Presentat ion 
m a t e r i a l  f o r  a  b r i e f i n g  of  the SEB chairman was completed and de l i ve red  
t o  the  p r o j e c t  manager on March 1, 1967. This  e f f o r t  i s  expected t o  
cont inue and expand u n t i l  the award o f  cont rac t  about Ju l y  1 ,  1967. 

4 
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTFTLY PROGRESS RE PORT 
COMPONENTS & SUBSYSTEMS DIVISION 

February  1, 1967, through February 28,  1967 

I .  SATURN I B  

A .  S-IB S tage  

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

The H - 1  Turbopump F a c i l i t y  suppo r t s  R-P&VE i n  
S-13 p r o p e l l a n t  f e ed  system s t u d i e s .  The f a c i l i t y  p rov ide s  
S-IB v e h i c l e  system s i m u l a t i o n  i n c l u d i n g  p r e v a l v e s ,  s u c t i o n  
d u c t s ,  turbopump, h igh  p r e s s u r e  d u c t s ,  and ma i n  engine  v a l v e s .  

T e s t  C-039-4 o f  t h e  Fue l  Add i t i ve  T e s t  S e r i e s  
was conducted d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  Th i s  t e s t  was 
t h e  f i r s t  run  o f  t h e  s e r i e s  w i th  FR-3 f r i c t i o n  r e d u c t i o n  
a d d i t i v e  mixed i n  t h e  f u e l .  The F R - 3 1 ~ ~ - 1  mix tu re  r a t i o  
was 1/1000 by volume. The pr imary o b j e c t i v e  o f  t h e  t e s t  
was t o  de te rmine  t h e  e f f e c t s  o f  FR-3 on t h e  f u e l  f e ed  sys tem 
o p e r a t i o n .  The d a t a  i s  be ing  e v a l u a t e d ,  a l though  r e s u l t s  
o f  t h e  f l u i d  samples a n a l y s i s  i n d i c a t e  t h a t  t h e  FR-3 d i d  n o t  
mix homogeneously w i t h  t h e  RP-1. A sys tem i s  be ing  i n s t a l l e d  
t o  o b t a i n  p rope r  mixing and t e s t i n g  w i l l  c on t i nue  du r ing  t h e  
n e x t  r e p o r t i n g  p e r i o d .  

B . Ground Support  Equipment 

1. Sa tu rn  I B  Se rv i ce  Module Swing A r m  - Launch 
Complex 34 

The swing arm w i l l  be  used on t h e  LC 34 u m b i l i c a l  
tower t o  suppo r t  e l e c t r i c a l ,  wa t e r  g l y c o l ,  GH2 v e n t i n g ,  and 
a i r  c o n d i t i o n i n g  s e r v i c e  l i n e s  t o  t h e  Apol lo  S e r v i c e  Module 
u m b i l i c a l  connec t i on .  The t e s t  program was r eques t ed  by KSC 
t o  q u a l i f y  t h e  swing arm i n  con junc t i on  wi th  t h e  redes igned  
u m b i l i c a l  housing assembly f u r n i s h e d  by NAA-S&ID through 
Manned S p a c e c r a f t  Cen te r  (MSC). 

and 
umb 
ge* 
tes 

The t e s t  program on t h e  Se rv i ce  Module swing arm 
t h e  u m b i l i c a l  housing (Models 834-2431 is complete.  A l l  
l i c a l  d i s connec t  t e s t s  performed a f t e r  t h e  gaseous  hydro- 
(GH2) v e n t  coup l i ngs  were modif ied  were s u c c e s s f u l .  The 
s were a l s o  completed a f t e r  r e l o c a t i n g  t h e  wa t e r  g l y c o l  

qu i ck  d i s connec t  coup l i ng  t o  t h e  same s i d e  ( r i g h t  hand) 
o f  t h e  u m b i l i c a l .  

I 
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The A34-243 u m b i l i c a l  d i s connec t  set  is now con- 
s i d e r e d  a c c e p t a b l e  f o r  u s e  w i th  t h e  s e r v i c e  module swing arms.  

Data i s  be ing  e v a l u a t e d  and t h e  r e p o r t  i s  be ing  
p r epa re d .  

11. SATURN V 

A .  S-IC S tage  

1. F-1 Turbopump T e s t i n g  

The F-1 Turbopump F a c i l i t y  p rov ide s  t h e  c a p a b i l i t y  
t o  perform checkout ,  c a l i b r a t i o n ,  q u a l i f i c a t i o n ,  and development 
t e s t s  on S-IC/F-1 Turbopump p r o p e l l a n t  f eed  sys tems ,  Th i s  
f a c i l i t y  c o n t a i n s  a  ga s  g e n e r a t o r  d r i v e n  F-1 Turbopump which 
i s  mounted on a  t h r u s t  chamber and s i m u l a t e s  t h e  S-IC f low 
sys tem from t h e  s u c t i o n  d u c t  i n l e t s  t o  t h e  main sh~l+-off  v a l v e s  
o f  t h e  eng ine .  

T e s t  C-006-66 was conducted a t  t h e  F-1 Turbopump 
f a c i l i t y .  Th i s  t e s t  was t h e  t h i r d  i n  a  s e r i e s  o f  F -1  f u e l  pump 
i n l e t  f a i r i n g  b o l t  e v a l u a t i o n s .  The o b j e c t i v e  o f  t h e  t e s t  pro-  
gram is  t o  e v a l u a t e  t h e  s t r e s s e s  and s t r a i n s  seen  by t h e  i n l e t  
f a i r i n g  and i t s  r e t a i n i n g  b o l t s  du r ing  nominal F-1 Turbopump 
o p e r a t i o n .  One more t e s t  u s i n g  t h i s  s p e c i a l l y  ins t rumented  
pump i s  schedu led  t o  be  conducted du r ing  t h e  month of  March. 

An R&D 6x6 i m p e l l e r  Turbopump i s  c u r r e n t l y  be in g  
assembled by Rocketdyne f o r  t e s t i n g  a t  t h e  F-1 Turbopump Fa- 
c i l i t y .  The purpose  o f  t h i s  t e s t  program i s  t o  de te rmine  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  o f  t h e  6x6 f u e l  and LOX i m p e l l e r s  
i n  comparison t o  t h e  s t a n d a r d  6  b l ade  i m p e l l e r s ,  T e s t i n g  o f  
t h i s  i m p e l l e r  c o n f i g u r a t i o n  should  commence i n  t h e  summer. 

A d d i t i o n a l  t e s t s  o f  a  new, Tef lon  b e a r i n g  d e s i g n  
f o r  a  17" t u r b i n e - t y p e  S-I6  LOX flowmeter have been r e q u e s t e d .  
These t e s t s  w i l l  be  performed i n  con junc t i on  w i th  a  LOX o u t -  
board  PVC. T e s t s  a r e  scheduled t o  beg in  du r ing  t h e  month o f  
March. 

The purpose o f  t h i s  program i s  t o  e s t a b l i s h  r e -  
l i a b i l i t y  and t o  v e r i f y  t h e  de s ign  o f  t h e  F-1 h e a t  exchanger .  
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No t e s t s  were conducted du r ing  t h i s  r e p o r t  p e r i o d .  
The planned t e s t s  t o  v e r i f y  t e s t  r e s u l t s  from Phase I1 t e s t i n g  
a r e  now schedu led  f o r  t h e  week o f  March 13-17. A f t e r  complet ion 
o f  t h e s e  t e s t s ,  t h e  t e s t  program w i l l  t e r m i n a t e ;  however, t h e  
s e t - u p  w i l l  be p l aced  i n  a  s tandby c o n d i t i o n .  

3 .  F-1 Gas Genera to r  Development T e s t s  

A p r o j e c t  was e s t a b l i s h e d  t o  conduct  t e s t s  on 
an  F-1  Gas Genera to r  wi th  d i f f e r e n t  i n j e c t o r  c o n f i g u r a t i o n s .  
The o b j e c t i v e s  of  t h e  program a r e  t o  a l l e v i a t e  d e t r i m e n t a l  
p r e s s u r e  o s c i l l a t i o n s ,  reduce  con t inued  combustion i n  t h e  
t u r b i n e  mani fo ld ,  and t o  i n c r e a s e  g a s  g e n e r a t o r  performance.  

The t e s t  s t a n d  system i s  be ing  re-assembled a f t e r  
s e r v i c i n g  t h e  gas  g e n e r a t o r  and o t h e r  components. The P&VE- 
des igned  doub l e - sw i r l  cup i n j e c t o r  t e s t i n g  i s  scheduled t o  
resume March 7 ,  1967. 

4 .  F-1 Turbopump S e a l  T e s t  

Th i s  program i s  be ing  conducted t o  develop and 
improve LOX turbopump s e a l s .  Th i s  w i l l  be  accomplished by 
comparing wear c h a r a c t e r i s t i c s  of  v a r i o u s  m a t e r i a l s  and con- 
f i g u r a t i o n s  i n  t h e  s e a l  t e s t  f i x t u r e  a t  s imu la t ed  turbopump 
o p e r a t i n g  c o n d i t i o n s .  

The i n i t i a l  checkouts  of  t h e  modif ied  s h a f t  s e a l s  
( two d i f f e r e n t  t y p e s )  were conducted i n  January .  The Kel-F 
l i p  s e a l  c o n f i g u r a t i o n  a l lowed e x c e s s i v e  l eakage  and was r e -  
j e c t e d .  P r e s e n t l y ,  minor mod i f i c a t i on  t o  t h e  new l a b y r i n t h  
s e a l  d e s i g n  i s  be ing  accomplished by t h e  suppor t  shop.  Check- 
o u t  w i l l  c on t i nue  upon r e t u r n  o f  t h e  s e a l .  Es t imated  d e l i v e r y  
i s  March 6 ,  1967. 

5 .  LOX S t r a t i f i c a t i o n  

Th i s  program was r eques t ed  by P&VE t o  v e r i f y  ana-  
l y t i c ~  used t o  p r e d i c t  LOX S t r a t i f i c a t i o n  i n  s p h e r i c a l  con- 
t a i n e r s  u s i n g  LN2 f o r  s i m u l a t i o n .  An a t t emp t  w i l l  be made t o  
c o r r e l a t e  LOX S t r a t i f i c a t i o n  d a t a  wi th  p r e v i o u s l y  ob t a ined  
LN2 s t r a t i f i c a t i o n  d a t a .  

T e s t s  C-025-12, 13 ,  and 14 were s u c c e s s f u l l y  
conducted  d u r i n g  t h i s  r e p o r t  p e r i o d .  The e s t i m a t e d  com- 
p l e t i o n  d a t e  f o r  t e s t i n g  i s  1 A p r i l  1967. 
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6 .  LOX Deple t ion  T e s t  

The purpose o f  t h i s  program i s  t o  suppo r t  R-TEST-SP 
i n  a  s t u d y  o f  t h e  LOX d e p l e t i o n  c h a r a c t e r i s t i c s  d u r i n g  ground 
s t a t i c  t e s t s  w i th  t h e  u l t i m a t e  g o a l  o f  t h e  combined e f f o r t  t o  
p r e d i c t  t h e  LOX d e p l e t i o n  c h a r a c t e r i s t i c .  

F a c i l i t y  bu i l dup  i s  i n  p r o g r e s s .  T e s t  s t a r t  d a t e  
s l i p p e d  t o  May 22,  1967, due t o  t e s t i n g  on t h e  a d j a c e n t  LH2 
S lo sh  F a c i l i t y .  

B .  S - I1  S tage  

1. S - I1  I n s u l a t i o n  

B-Cell  P o s i t i o n  1 - 70" Tank I n s u l a t i o n  and 
Thermal Ul lage  Study : 

The combined tes t  programs were r eques t ed  by 
P&VE Labora to ry  t o  ( 1 )  de te rmine  i f  t h e  Dual S e a l  I n s u l a t i o n  
f i e l d  r e p a i r  t e chn iques  a r e  s t r u c t u r a l l y  adequa te  under  the rmal  
c y c l i n g ,  ( 2 )  de te rmine  what e f f e c t  t a n k  geometry and i n s u l a t i o n  
c l o s e o u t s  have on t h e  the rmal  performance and s t r u c t u r a l  i n -  
t e g r i t y  o f  t h e  i n s u l a t i o n  under  s imu la t ed  aerodynamic h e a t i n g ,  
and ( 3 )  conduct  a  LH2 u l l a g e  thermodynamic s t u d y .  

Sepa ra t e  Memorandum Repor t s  a r e  be ing  w r i t t e n  
on t h e  3 Dual S e a l  I n s u l a t i o n  t e s t s  and t h e  LH2 thermodynamic 
U l l age  T e s t .  

C .  S-IVB S tage  

1. J-2X Turbopump T e s t i n g  

Th i s  p r o j e c t  was r eques t ed  by P&VE t o  f u r t h e r  
t h e  development and v e r i f y  t h e  performance o f  advanced 5-2 
turbopumps and subsys tems.  Tes t  P o s i t i o n  501 i s  be ing  p r e -  
pa r ed  f o r  t h i s  p r o j e c t .  

A l l  drawings p e r t i n e n t  t o  t h e  p r e s e n t  bu i l dup  have 
been r e l e a s e d  f o r  f a b r i c a t i o n .  A memorandum (R-TEST-CV-#124-66, 
d a t e d  December 14 ,  1966) has  been r e l e a s e d  which shows t h e  
r e v i s e d  bu i l dup  sequence f o r  complet ion  of  a l l  systems a t  T e s t  
Stand 500. F a b r i c a t i o n  work d i d  n o t  p r o g r e s s  on t h e  501 b u i l d -  
up due t o  h i g h e r  p r i o r i t y  work. 

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

Th i s  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 
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t h r u s t  e x c u r s i o n s  o f  5K t o  200K SL (Sea Leve l )  a r e  contemplated .  
Th i s  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  d e s i g n ,  f a c i l i t y  
a c t i v a t i o n ,  and i n i t i a l  J-2X t e s t i n g .  The f a c i l i t y  u t i l i z e s  
p r e s s u r i z e d  p r o p e l l a n t  t a n k s  and t h r o t t l e  v a l v e s  t o  c o n t r o l  
che eng ine  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  w i l l  
i n c l u d e  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 
mains tage  o f  a  t u b u l a r  w a l l  5-2 t h r u s t  chamber w i 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 .  

The i n i t i a l  J-2X t e s t i n g  u t i l i z e s  a  5-2 t h r u s t  
chamber and w i l l  e v a l u a t e  a t  s t e a d y  s t a t e  c o n d i t i o n s ,  f o u r  t o  
s i x  mix tu re  r a t i o s  a t  t h r u s t  l e v e l s  between 5K and 200K SL. 

Phase I1 w i l l  c o n s i s t  o f  dynamic t h r o t t l i n g  o f  
5-2 t h r u s t  chamber wi th  and w i thou t  h o t  ga s  t a p o f f  c a p a b i l i t i e s ,  
a t  f o u r  t o  s i x  mix tu re  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  eng ine  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  pe rmi t  t h r u s t  chamber and  t a p o f f  op t imi -  
z a t i o n .  

A t  p r e s e n t ,  t h e  p r o p e l l a n t  systems a r e  complete ,  
t h e  p r e s s u r i z i n g  systems a r e  complete ,  t h e  t e s t  s tand s t r u c t u r  
i s  abou t  98 p e r  c e n t  i n s t a l l e d ,  and t h e  i g n i t i o n ,  b l e e d  and 
purge systems a r e  abou t  90 p e r  c e n t  complete ;  i n s t r u m e n t a t i o n  
i s  abou t  65 p e r  c e n t  complete,  and c o n t r o l  systems a r e  abou t  
50 p e r  c e n t  complete .  

The c ryogen ic  c l e a n i n g  has  been completed and 
c o l d  f low (LN2) t e s t s  of t h e  LOX system w i l l  be accomplished 
t h e  f i r s t  week o f  March. LH2 sys tem c o l d  flow t e s t s  w i l l  
f o l l ow .  

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  beg in  i n  l a t e  
March. 

Th i s  program suppo r t s  P&VE in t h e  a r e a s  o f  LH2 
and LOX p r o p e l l a n t  f e ed  systems s t u d i e s  i n  a n  e l l i p s o i d a l  
t a n k .  

No t e s t s  were conducted du r ing  t h i s  r e p o r t  p e r i o d .  
The s t a n d  i s  be ing  modif ied  f o r  a s e r i e s  o f  S-IVB f u e l  p r e -  
v a l v e  tes ts .  The purpose o f  t h e s e  tests  i s  t o  de te rmine  d r y  
1 1  Flow" c l o s i n g  t ime c h a r a c t e r i s t i c s  and p r e s s u r e  l o a d s .  These 
t e s t s  a r e  schedu led  t o  beg in  t h e  f i r s t  p a r t  o f  March. 
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4 .  S-IVB LOX and Fue l  Tank R e l i e f  Valves  

The t e s t  o b j e c t i v e s  f o r  t h e  S-IVB r e l i e f  v a l v e s  
were t o  de te rmine  t h e  v a l v 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  wi th  
s i m u l a t e d  f l i g h t  v e h i c l e  environment.  Emphasis was 
p l a c e d  on de te rmin ing  p o s s i b l e  v a l v e  c h a t t e r  du r ing  r e l i e f  
modes. T e s t s  on both  v a l v e s  were r e p o r t e d  complete i n  t h e  
January  P rog re s s  Report  w i th  no i n d i c a t i o n  of  c h a t t e r .  

T e s t  r e p o r t  on t h e  S-IVB Fue l  Tank R e l i e f  Valve 
h a s  been completed and submi t t ed .  The t e s t  r e p o r t  on t h e  
S-IVB LOX Tank R e l i e f  Valve i s  i n  p roce s s  and w i l l  be  com- 
p l e t e d  by March 10 ,  1967. 

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

The S-IVB A u x i l i a r y  Propu ls ion  System T e s t  Program 
was reques ted  by P&VE Labora to ry  f o r  conduc t ing  t e s t s  gn upper 
s t a g e  u l l a g e  and a t t i t u d e  c o n t r o l  eng ines  a t  s imu la t ed  vacuum 
env i ronments  . 

S i x  t e s t s  (C-008-C1-8 through 13)  were conducted 
a t  140,000 f e e t  s imu la t ed  a l t i t u d e  on a  C - 1  eng ine  du r ing  t h e  
r e p o r t i n g  p e r i o d ,  w i th  each t es t  c o n s i s t i n g  o f  a  50 second 
s t e a d y  s t a t e  f i r i n g ,  10 p u l s e s  of  63 m s  on - 437 m s  o f f ,  and 
50 p u l s e s  o f  73 m s  on - 137 m s  o f f .  Four o f  t h e  t e s t s  were 
conducted  a t  t h e  80 pound t h r u s t  l e v e l  u s i n g  hel ium s a t u r a t e d  
p r o p e l l a n t s  a t  bo th  ambient  and 100°F tempera tu re ,  and a t  180 
p s i a  and 195 p s i a  v a l v e  i n l e t  p r e s s u r e s .  The two remaining 
tes ts  were conducted a t  84 pound t h r u s t  l e v e l  u s i n g  u n s a t u r a t e d  
p r o p e l l a n t s ,  ambient  and 100°F, a t  t h e  s t a n d a r d  v a l v e  i n l e t  
p e s s u r e s  o f  195 p s i a .  Low frequency i n s t a b i l i t y  o f  approx i -  
mate ly  300 cps  was no t ed  i n  a l l  t e s t s ,  w i th  t h e  most s e v e r e  
c a s e  o c c u r r i n g  when s a t u r a t e d  p r o p e l l a n t s  a t  ambient  tempera- 
t u r e  were u t i l i z e d  i n  con junc t i on  w i th  180 p s i a  i n l e t  p r e s s u r e s .  
The magnitude o f  t h e  PC o s c i l l a t i o n s  i n  t h i s  c a s e  were + 1 8  p s i .  
The o s c i l l a t i o n s  damped t o  + 2 p s i  by approximate ly  m i d - t e s t  
i n  a l l  t h e  50 second f i r i n g s .  

F u r t h e r  t e s t i n g  on t h e  s u b j e c t  C - 1  eng ine  i s  
schedu led  f o r  t h e  month o f  March t o  determine  t h e  t h r u s t l ~ c  
l e v e l  a t  which t h e  eng ine  becomes s t a b l e .  Reac t ion  Motors 
D i v i s i o n  r e p o r t s  t h i s  v a l u e  t o  be between 85 and 90 l b s / p s i a ,  

D.  Ground Support  Equipment 

1. LC-39 S e r v i c e  A r m s  

( 1 )  S-IC I n t e r t a n k  ( S e t  111) - Thi s  p r e f l i g h t  arm 
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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  w i t h  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  pe r sonne l  a c c e s s  t o  t h e  v e h i c l e .  The arm h a s  au to -  
ma t i c  c a p a b i l i t i e s  t o  a l l ow  keconnect ion i n  c a s e  o f  a miss ion  
h o l d  o r  a b o r t .  

Conducted t e s t s  on t h e  newly i n s t a l l e d  r e -  
dundant  h y d r a u l i c  r e t r a c t i o n  system. An average  r e t r a c t i o n  
t i m e  o f  5 .13  seconds f o r  both  systems was o b t a i n e d .  

Normal t e s t i n g  was suspended t o  run  a s e r i e s  
o f  tes ts  f o r  KSC on t h e  d e c e l e r a t i o n  v a l v e .  One series of  
tes ts  was conducted t o  de te rmine  an  optimum s p a c e r  t o  p l a c e  
i n  t h e  f low compensator s e c t i o n  t o  p r even t  t h e  compensator 
spoo l  from going f u l l  c l o s e .  A 0 .487- inch space r  r e s u l t e d  
i n  an  arm r e t r a c t i o n  t ime o f  4 .70  seconds w i th  t h e  compensator 
normal and 5.27 seconds w i th  it blocked c l o s e d .  

A new cam was i n s t a l l e d  t o  de te rmine  t h e  e f f e c t  
o f  u s i n g  a d i f f e r e n t  cam. A r e t r a c t i o n  t ime of approx imate ly  
4 . 3  seconds  was o b t a i n e d .  Using e i t h e r  t h e  o r i g i n a l  cam o r  t h e  
new cam, t h e  arm impacted t h e  tower mounted shocks h a r d .  

T e s t s  a r e  now be ing  conducted t o  de te rmine  
t h e  e f f e c t  o f  removing t h e  f low compensator from t h e  de- 
c e l e r a t i o n  v a l v e .  

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

T e s t s  were conducted on t h e  newly i n s t a l l e d  
redundant  h y d r a u l i c  r e t r a c t i o n  sys tem.  An average  t ime o f  
4 . 5  seconds was ob t a ined  f o r  bo th  sys tems.  

Normal t e s t i n g  was suspended t o  run a s e r i e s  
o f  t e s t s  f o r  KSC on t h e  d e c e l e r a t i o n  v a l v e .  One s e r i e s  o f  
t e s t s  was conducted t o  de te rmine  a n  optimum s p a c e r  dep th  t o  
p l a c e  i n  t h e  f low compensator s e c t i o n  t o  p r even t  t h e  com- 
p e n s a t o r  s p o o l  from going f u l l  c l o s e .  A 0.487-inch s p a c e r  
r e s u l t e d  i n  an  arm r e t r a c t i o n  t ime of 4 .6  seconds w i th  t h e  
compensator normal and 4 . 8  seconds wi th  it blocked c l o s e d .  

A new cam was i n s t a l l e d  t o  de te rmine  t h e  
e f f e c t  o f  u s i n g  a d i f f e r e ~ t  cam. A r e t r a c t i o n  t ime o f  approx i -  
mate ly  4 . 1  s e c ~ n d s  was ob t a ined .  Using e i t h e r  t h e  o r i g i n a l  cam 
o r  t h e  sew cam t h e  arm impacted t h e  tower mounted shocks h a r d .  

7 

FOR INTERNAL USE ONLY 



T e s t s  a r e  now be ing  conducted t o  check t h e  
o p e r a t i o n  o f  t h e  d e c e l e r a t i o n  v a l v e  w i thou t  t h e  f low compensator .  

( 3 )  S - I1  A f t  ( S e t  111)  - T e s t  r e p o r t  h a s  been 
w r i t t e n ,  approved,  and went t o  Reproduction March 1, 1967. 

(4 )  S - I 1  I n t e r m e d i a t e  ( S e t  I1 and 111)  - Thi s  
i n f  l i g h t  s e r v i c e  arm p ro v ide s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  
pneumatic,  LH2, and l o x  s e r v i c e s  t o  t h e  S- I1  s t a g e .  The LH2 
and l o x  f i l l  l i n e s  have independent  connec t ions  t o  t h e  s t a g e  
w h i l e  t h e  remainder  o f  t h e  s e r v i c e  l i n e s  i n  t h e  arm a r e  con- 
n e c t e d  t o  t h e  s t a g e  through one common c a r r i e r .  

The S e t  111 A r m  was shipped t o  KSC v i a  t h e  
Super Guppy on February  23, 1967. 

The S e t  I1 A r m  i s  be ing  modif ied  t o  incorgo-  
r a t e  a  l anya rd  wi thdrawal  system t o  r e p l a c e  t h e  p r e s e n t  d u a l  
c y l i n d e r  wi thdrawal  system. Th i s  nod i f  i c a t i o n  is schedu led  
f o r  complet ion  on March 24, 1967. 

( 5 )  S - I 1  Forward ( S e t  I and 111) - Thi s  i n f l i g h t  
s e r v i c e  arm p rov ide s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  and pneu- 
ma t i c  s e r v i c e s ,  p l u s  a  GH2 v e n t  f o r  t h e  S- I1  s t a g e .  A l l  
connec t i ons  t o  t h e  s t a g e  a r e  through a  common c a r r i e r .  

The S- I1  Forward Se rv i ce  A r m ,  AA-05-03, was 
sh ipped  t o  KSC on February  1, 1967. 

The S- I1  Forward Se rv i ce  A r m ,  AA-05-01, i s  
undergoing modif i c a  t i o n  and re fu rb i shment  a t  MSFC . Thi s  arm 
w i l l  be  i n s t a l l e d  i n  t h e  t es t  s t a n d  on March 13 ,  1967. T e s t i n g  
o f  t h e  l anya rd  wi thdrawal  m o d i f i c a t i o n s  i s  schedu led  t o  s t a r t  
on March 15 ,  1967. 

( 6 )  S-IVB A f t  ( S e t  I and 111) - Thi s  i n f l i g h t  
s e r v i c e  arm p rov ide s  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 .  

( a )  AA-06-03 - The s e t  111 S-IVB A f t  s e r v i c e  
arm t e s t t n g  was completed on January  3 ,  1967, hav ing  s u c c e s s f u l l y  
performed t h e  requ i rements  o f  t h e  Revised Minimum T e s t  P l an .  
The t e s t i n g  a l s o  inc luded  mod i f i c a t i on  o f  t h e  u m b i l i c a l  c a r r i e r  
t~ add a t h i r d  b a l l  l ock  assembly,  which g r e a t l y  improved t h e  
v e h i c l e  t r a c k i n g  c a p a b i l i t y  of t h e  system.  
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The s e t  111 arm was removed from t h e  
tower s i m u l a t o r  on January  3 ,  1967. Refurbishment was ac -  
complished i n  Bu i l d ing  4656, and t h e  arm was shipped t o  KSC 
on February  15 ,  1967. 

( b )  AA-06-01 - The s e t  I arm, which w i l l  be  
used  t o  suppo r t  t h e  Sa tu rn  V l aunch ,  was r e t u r n e d  t o  MSFC a f t e r  
b e i n g  used i n  t h e  Sa tu rn  V 500F wet t e s t .  The s e r v i c e  arm was 
modi f i ed  a t  MSFC t o  a  l anya rd  wi thdrawal  system which r e p l a c e d  
t h e  d u a l  c y l i n d e r  wi thdrawal  sys tem used on p r ev ious  arms.  The 
conve r s ion  t o  t h e  l anya rd  wi thdrawal  system was completed on 
March 4 ,  1967, and fo l l owing  t h e  c l e a n i n g  of  t h e  system oper-  
a t i n g  l i n e s ,  w i l l  be i n s t a l l e d  on t h e  tower s i m u l a t o r  on 
March 8 ,  1967. Checkout o p e r a t i o n s  a r e  scheduled t o  beg in  
a s  soon a s  i n s t a l l a t i o n  i s  complete.  

( 7 )  S-IVB Forward ( S e t  I )  - Thi s  i n f l i g h t  s e r v i c e  
arm p rov ide s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  pneumatic,  wa t e r  
g l y c o l ,  and LH2 v e n t i n g  s e r v i c e s  t o  t h e  S-IVB forward and t h e  
i n s t rumen t  Un i t  (IU) c a r r i e r s ,  a s  w e l l  a s  through t h e  Lunar 
Excurs ion Module (LEM) c a r r i e r .  

During t h i s  r e p o r t  p e r i o d  a  t o t a l  o f  47 
R&D ins t rumented  t e s t s  were conducted on t h e  d e c e l e r a t i o n  v a l v e  

The LEM f l u i d  s e r v i c e  l i n e  i n s t a l l a t i o n  i s  
approx imate ly  95% complete .  The S-IVB/IU v e h i c l e  e l e c t r i c a l  
c a b l e s  have been i n s t a l l e d  on t h e  arm and t h e  h y d r a u l i c  W / D  
c y l i n d e r  h a s  been i n s t a l l e d .  

( 8 )  Se rv i ce  Module - The s e r v i c e  module arm i s  
a n  i n £  l i g h t  arm and p rov ide s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  
GH2 v e n t i n g ,  and wa t e r  g l y c o l  c o o l i n g  s e r v i c e s  t o  t h e  Apol lo  
s e r v i c e  module u m b i l i c a l  connect  i o n .  

The s e t  111 arm was shipped t o  Cape Kennedy 
on November 1 7 ,  1966. An i n t e r n a l  n o t e  t e s t  r e p o r t  was d i s -  
t r i b u t e d  February  10 ,  1967. 

The s e t  I1 arm was modif ied  t o  t h e  l a t e s t  
drawing c o n f i g u r a t i o n  and was i n s t a l l e d  on t h e  t e s t  tower 
s i m u l a t o r  on December 12 ,  1966. However, du r ing  t h e  i n s t a l -  
l a t i o n ,  t h e  arm t r u s s  was damaged and t h e  arm had t o  be r e -  
moved f o r  r e p a i r s .  The t r u s s  d i agona l s  were r e p a i r e d  and 
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  s t a n d  on January  1 2 ,  
1967. T e s t i n g  i s  now i n  p r o g r e s s .  The normal t e s t  program h a s  
been i n t e r r u p t e d  due t o  a  s p e c i a l  s e r i e s  o f  d e c e l e r a t i o n  v a l v e  
t e s t s  f o r  KSC. Systems and subsystems t e s t i n g  of  t h e  arm w i l l  
resume a f t e r  complet ion  of  t h e s e  t e s t s .  
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( 9 )  LC-39 Command Module Access A r m  - The LC-39 
command module a c c e s s  arm i s  a  p r e f l i g h t  arm which s u p p o r t s  
a n  env i ronmenta l ly  cond i t i oned  chamber through which t h e  
a s t r o n a u t s  and s e r v i c e  pe r sonne l  can e n t e r  t h e  Apol lo  space-  
c r a f t .  The arm a l s o  p rov ide s  a  suppor t  s t r u c t u r e  f o r  a i r  
c o n d i t i o n i n g  and space  s u i t  checkout  l i n e s .  

The wa t e r  sp r ay  t e s t  and t h e  ECS p r e s s u r i -  
z a t i o n  tests  were completed on February  23 ,  1967, Chamber 
performance d u r i n g  bo th  t e s t s  was u n s a t i s f a c t o r y .  The EC 
be l lows  a l l ow  wa te r  t o  g e t  i n s i d e  because  o f  sma l l  p i n h o l e s  
t h a t  develop du r ing  normal u s e .  Also ,  t h e  EC w i l l  n o t  h o l d  
a  p o s i t i v e  p r e s s u r e  du r ing  o s c i l l a t i o n  o f  t h e  v e h i c l e .  

The upper  and lower d e c e l e r a t i o n  v a l v e s  
t h a t  were used d u r i n g  t h e  t e s t  program were r e p l a c e d  w i th  
t h o s e  from t h e  S e t  I1 arm a t  KSC, However, t e s t i n g  h a s  n o t  
y e t  begun on t h i s  set  o f  v a l v e s .  

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

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

The redes igned  and modif ied  hooking mechanism 
was r e c e i v e d  from ME Lab on February 13 ,  1967. The new de- 
s i g n  i n c o r p o r a t e s  a  r o l l e r  arrangement on t h e  hooks i n  l i e u  
o f  t h e  gu ide  rod system p r e v i o u s l y  used .  

The t es t  program ( c o n s i s t i n g  p r i m a r i l y  o f  
connec t i ng ,  damping, and uncoupl ing from v e h i c l e  s irnula t o r )  
was s a t i s f a c t o r i l y  completed on t h e  sys tem on February  20, 1967. 

I n t e r f e r e n c e  w i th  t h e  Command Module Access 
A r m  and t h e  Q-ba l l  cover  removal system a r e  now t h e  most 
s e r i o u s  problems.  KSC des ign  pe r sonne l  a r e  working on a  
change t o  t h e  Q-ba l l  system t o  a l l e v i a t e  t h e  i n t e r f e r e n c e  
problem i n  t h a t  a r e a .  However, t h e  Damper A r m / A c c e s s  A r m  
i n t e r f e r e n c e  problem (which e x i s t s  on ly  in  cer ta in  extreme 
c o n d i t i o n s )  w i l l  n e c e s s i t a t e  p l a c i n g  an o p e r a t i o n a l  r e -  
s t r i c t i o n  on t h e  two systems i n  o r d e r  t o  a s s u r e  t h a t  t h e  
a c c e s s  arm w i l l  n o t  h i t  t h e  damper arm du r ing  mating oper-  
a t i o n s  t o  t h e  space  c r a f t .  
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The ML-1 damper arm was removed from t h e  
t e s t  tower on February  21,  1967, and d e l i v e r e d  t o  ME Lab 
f o r  r e fu rb i shment  and shipment t o  t h e  Cape. The arm was 
sh ipped  t o  KSC on February 25, 1967. 

3 ,  A u x i l i a r y  Damping, R e t r a c t ,  Reconnect 
System (ADRRS) 

The ADDRS i s  mounted on t h e  Mobile Se rv i ce  
S t r u c t u r e  (MSS) a t  t h e  326-foot  l e v e l ,  and i s  used t o  dampen 
v e h i c l e  o s c i l l a t i o n s  caused by v o r t e x  shedding.  Th i s  damping 
sys tem w i l l  be used when t h e  v e h i c l e  i s  enc losed  by t h e  MSS, 
whereas t h e  primary damping system w i l l  be used du r ing  v e h i -  
c l e  t r a n s i t  t o  t h e  launch s i t e  and a t  t h e  launch s i t e  when 
t h e  MSS i s  n o t  a t  t h e  pad.  

The l e f t - h a n d  l a t c h  assembly was r ece ived  
from t h e  ME Lab on February  15 ,  1967. S t i f f e n e r s  were added 
t o  p r even t  bending (bending o f  t h i s  assembly was d i s c u s s e d  i n  
t h e  l a s t  r e p o r t ) .  During l e g  connec t ion  t e s t s  on February  18 ,  
1967, t h e  hook p o r t i o n  of t h e  l a t c h  assembly b roke .  Th i s  
occu r r ed  when t h e  hook, which i s  s p r i n g  loaded open, r o t a t e d  
around a s  t h e  LES l e g  impacted t h e  l a t c h  assembly.  The LES l e g  
h i t  t h e  back o f  t h e  hook and broke i t .  The l a t c h  assembly 
was r e t u r n e d  t o  t h e  ME Lab f o r  r e p a i r .  It was a l s o  determined 
d u r i n g  t h e s e  connec t ion  t e s t s  t h a t  h igh  l oads  (approx imate ly  
6,000 l b s )  a r e  be ing  imposed on t h e  LES l e g .  Connection l oad  
t e s t s  w i l l  be  conducted t o  determine  t h e  maximum ampl i tude  a t  
which a connec t ion  can be made a t  a  frequency o f  0.67 C.P.S. 
w i t h  a l l owab le  l o a d s ,  

A s  a  r e s u l t  of  t h e  hook f a i l u r e ,  LES l e g  con- 
n e c t i o n  tests  were d i s c o n t i n u e d ,  and damper t e s t s  were 
conducted on t h e  r i gh t -hand  damper pane l  u s i n g  t h e  r i g h t -  
hand l a t c h  assembly,  These t e s t s  were completed March 2 ,  1957. 

4 .  LC-39 T a i l  Se rv i ce  Masts 

The t h r e e  s e r v i c e  masts  ( l o x ,  f u e l ,  and env i ron-  
menta l )  a r e  l o c a t e d  on t h e  deck of  t h e  Mobile Launcher and 
a r e  used t o  s e r v i c e  t h e  S - 1 6  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 ,  

S e t  I1 t a i l  s e r v i c e  masts  ( S / N  1004, 1005, and 
1006) were sh ipped  t o  LC-39 on October 10 ,  1966. An i n t e r n a l  
n o t e  was d i s t r i b u t e d  February 24,  1967, t o  cover  t h e  t e s t i n g  
program run  on t h e s e  mas t s ,  
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S e t  I11 t a i l  s e r v i c e  masts  ( S I N  1007, 1008, and 
1009) t e s t i n g  was completed on October 24,  1966. Refurbishment 
by R-TEST-RT was completed and t h e  masts  were shipped t o  Cape 
Kennedy November 30,  1966. An i n t e r n a l  n o t e  i s  be ing  p r epa red  
(approx imate ly  70% complete)  t o  cover  t h e  t e s t i n g  program run 
on t h i s  s e t  o f  t a i l  s e r v i c e  mas t s ,  

S e t  I t a i l  s e r v i c e  masts  (SIN 1001, 1002 ,  and 
1003) were r e c e i v e d  on December 20, 1966,  TSM 1-2  ( f u e l  mast )  
was d e l i v e r e d  t o  t h e  t e s t  a r e a  on December 29,  1966, and was 
i n s t a l l e d  on t h e  mounting ba se .  TSMs 3-2 (env i ronmenta l  mast )  
a n d  3-4 ( l o x  mas t )  were subsequen t ly  i n s t a l l e d .  A s p e c i a l  
t e s t  f o r  R-P&VE-VO was completed i n  which t h e  i n t e r f a c e  d i s -  
t a n c e  between t h e  u m b i l i c a l  c a r r i e r  mounting s u r f a c e  and t h e  
v e h i c l e  u m b i l i c a l  p l a t e  was two inches  l e s s  t han  shown on t h e  
ICD i n s t a l l a t i o n  drawings ,  The t e s t  r uns  on masts  3-4 and 1-2 
gave no i n d i c a t i o n  why t h e  l e s s e r  dimensions could  n o t  be  used 
s u c c e s s f u l l y  i n  t h e  launch o f  SA-501. A f l a s h  r e p o r t  was d i s -  
t r i b u t e d  f o r  t h e s e  s p e c i a l  t e s t s  and r e s u l t s .  

5 ,  LC-39 Mobile Launcher Holddown A r m s  

The purpose o f  t h i s  t e s t  program f o r  KSC is  t o  
v e r i f y  t h e  p h y s i c a l  and f u n c t i o n a l  i n t e g r i t y  o f  t h e  Sa tu rn  V 
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  l aunche r .  
A l l  f o u r  holddo'cv-n arms o f  t h e  second and t h i r d  s e t  w i t h  fo rged  
l i n k s  have been t e s t e d  and shipped t o  KSC, S t r u c t u r a l  t e s t i n g  
o f  t h e  f o u r t h  s e t  o f  arms began August 11, 1966, and was 
s u c c e s s f u l l y  completed November 2 ,  1966, 

Th i s  f o u r t h  s e t  o f  arms i s  a s p a r e  s e t  and i s  
b e i n g  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  r e l e a s e  system. Synchron iza t ion  
t es t s  u s i n g  c o n t r o l  pane l  75M18516, and pneumatic plumbing 
s i m u l a t i n g  l auncher  i n s t a l l a t i o n  75M05972 and 75M05973, were 
s u c c e s s f u l l y  conducted between January  9 and February  21, 1967. 
P r e p a r a t i o n s  a r e  underway f o r  t e s t i n g  a secondary r e l e a s e  
sys tem,  employing an e x p l o s i v e  n u t  i n s t a l l e d  i n  t h e  t o r q u i n g  
l i n k a g e  o f  one arm. S t a r t  o f  t e s t i n g  i s  dependent  on supp ly  
o f  s p e c i a l  hardware by KSC, b u t  should  beg in  by March 14 ,  1967. 

6 .  Sa tu rn  V L i f t - Q f f  Switches 

Th i s  program i s  be ing  conducted f o r  KSC t o  ensu re  
t h a t  t h e  l i f t - o f f  swi tch  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  u m b i l i c a l  d i s connec t  and  s e r v i c e  arm r o t a t i o n  a t  t h e  
r e q u i r e d  v e r t i c a l  d i s t a n c e  o f  v e h i c l e  l i f t - o f f .  
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Three swi tches  (S /M 5 ,  8 ,  and 9 )  have been ad- 
j u s t e d  and s e n t  t o  KSC, A r e p o r t  was r e l e a s e d  September 21,  
1966. Three more sw i t ches  (SIN 6 ,  7 ,  and 10)  have been a d j u s t e d  
d u r i n g  t h e  accep tance  t e s t i n g  o f  t h e  swi tch  ad jus tment  j i g  
(SK-17886) and were shipped t o  KSC on January  26, 1967. A t e s t  
r e p o r t  was r e l e a s e d  February  20,  1967, Another swi tch  ( S I N  11 )  
w i t h  a  modif ied  primary a c t u a t o r  w i l l  be  t e s t e d  t o  de te rmine  
t h e  a c c e p t a b i l i t y  o f  t h e  mod i f i c a t i on  f o r  u se  st KSC, The 
t e s t  p rocedure  f o r  t h i s  t e s t  ha s  been submi t t ed  f o r  app rova l .  
T e s t i n g  o f  t h e  modif ied  a c t u a t o r  ha s  been delayed because  o f  
p r o j e c t s  w i t h  h i g h e r  p r i o r i t y .  

7 .  Q-Ball Cover Removal System 

The prupose o f  t h e  t e s t  was t o  demonst ra te  oper-  
a t i o n a l  r e l i a b i l i t y  o f  t h e  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 i n g  o f  t h e  f i r s t  o f  t h r e e  removal u n i t s  was 
completed November 28 ,  1966,  Mod i f i c a t i ons  t o  t h e  sys tem were 
made a s  a  r e s u l t  o f  t e s t i n g .  A f i n a l  f u n c t i o n a l  t e s t  o f  t h e  
modif ied  sys tem was conducted December 5 ,  1966. T e s t i n g  on 
Uni t  number 2 ,  was completed December 30,  1966, T e s t i n g  on 
Un i t  Number 3  was completed January  18,  1967, Uni t  2 was 
sh ipped  March 3 ,  1967, Uni t  3 w i l l  be shipped March 1 0 ,  1967. 
An i n t e r n a l  n o t e  i s  i n  p r o g r e s s ,  

8 ,  High P r e s s u r e  T e s t  F a c i l i t y  

a .  The fo l lowing  t e s t  programs a r e  be ing  con- 
duc t ed  i n  t h e  High P r e s s u r e  T e s t  F a c i l i t y ,  Bu i l d ing  4648. 

( 1 )  P a c i f i c  Back P r e s s u r e  Regula to r  (KSC) - 
The purpose  o f  t h i s  t e s t  program i s  t o  e v a l u a t 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  o f  t h e  r e g u l a t o r ,  An approved tes t  pro-  
c edu re  h a s  been w r i t t e n ,  T e s t i n g  ha s  been t empora r i l y  de- 
l ayed  because  o f  p r i o r i t y  o f  MTO v a l v e s .  

( 2 )  Connector Bu r s t  Tes t  ( T e s t  Lab) - The 
purpose  o f  t h i s  t e s t  program i s  t o  e s t a b l i s h  a  f a c t o r  o f  s a f e t y  
based  on b u r s t  f a i l u r e  f o r  commonly used t ube  and p ipe  con- 
n e c t i o n s  and t o  observe  f a c t o r s  t h a t  a f f e c t  b u r s t  o r  e x c e s s i v e  
l e akage .  Three s i z e s  ( S " ,  3 / 4 " ,  1") were t e s t e d  i n  each o f  
t h e  fo l l owing  type  f i t t i n g s :  

( a )  Male AN t o  f l a r e d  t ube  

( h )  Male AN w i t h  cap 
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( c )  AM O-ring t o  boss  

( d )  Pipe  t o  p ipe  union 

T e s t i n g  began on October 17 ,  1966, and was 
completed on November 25, 1966,  The r e s u l t s  have been eva lu -  
a t e d  and t h e  r e p o r t  h a s  been p r epa red ,  

b .  The fo l lowing  t e s t  programs a r e  be ing  con- 
duc ted  i n  t h e  High P re s su re  Tes t  F a c i l i t y ,  Bu i l d ing  4648, 
f o r  t h e  M i s s i s s i p p i  T e s t  F a c i l i t y  (I-MT-EF), 

( 1 )  CPV and MVP R e l i e f  Valves - The purpose 
o f  t h e  t e s t i n g  f o r  t h e s e  two v a l v e s ,  manufactured by t h e  
Combination Pump and Valve Company and t h e  Miss ion Valve and 
Pump Company, i s  t o  e v a l u a t e  t h e i r  o p e r a t i n g  c h a r a c t e r i s t i c s .  
T e s t i n g  was s t a r t e d  on September 1 9 ,  1966, and was completed 
on October 21,  1966,  The MVP was found u n s a t i s f a c t o r y  f o r  i t s  
r equ i r emen t s ,  however, t h e  CW was found s a t i s f a c t o r y  f o r  r e -  
duced f l o w r a t e  a p p l i c a t i o n ,  The t e s t  r e p o r t  f o r  t h e  CPV v a l v e  
has  been w r i t t e n ,  "The MVP r e p o r t  i s  i n  p r o g r e s s ,  

( 2 )  Anderson Greenw~od and Company R e l i e f  
Valve (MTO) - 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  o f  two Anderson Greenwood and 
Company pneumatic p r e s s u r e  r e l i e f  v a l v e s ,  The t e s t  procedure  
h a s  been w r i t t e n  and approved,  T e s t i n g  was i n t e r r u p t e d  because  
o f  t h e  MTF Grove b a l l  v a l v e s  and KSC t e s t i n g  r e q u i r i n g  High 
P r e s s u r e  T e s t  C e l l  i n s t r u m e n t a t i o n ,  T e s t i n g  should  be  com- 
p l e t e d  by approximate ly  March 31, 1967,  

( 3 )  Grove B a l l  Va lves ,  Models M-16821-J and 
M-.16821-G (MTO) - The purpose f o r  t e s t i n g  t h e s e  v a l v e s ,  manu- 
f&_c turedaby  Grove Valve Company, i s  t o  e v a l u a t e  f low,  l eakage  
add c l o s l n g  c h a r a c t e r i s t i c s ,  These v a l v e s  a r e  p o s s i b l e  re- 
placements  f o r  t h e  ITT Hammel-Dahl V950 s e r i e s  i n  t h e  h igh  
p r e s s u r e  systems a t  MTF, T e s t i n g  s t a r t e d  January  17 ,  1967, 
and completed February  1 4 ,  1967,  The u n i t s  were u n s a t i s -  
f a c t o r y  a s  a  replacement  and a r e p o r t  i s  be ing  compiled,  

9 ,  S-LVB A f t  Withdrawal Cyl inder  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, i s  t o  
de te rmine  t h e  a b i l i t y  of  t h e  wi thdrawal  mechanism t o  " t r a ck"  
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 shou ld  be completed by Apr i l  28, 1967, The 
c o m p l e t h n  d a t e  ha s  changed because  e i g h t  ( 8 )  a d d i t i o n a l  
c y l i n d e r s  a r e  t o  be t e s t e d ,  
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On November 25, 1966, a  t e f l o n  gu ide  r i n g  f a i l e d  
and a  new t e f l o n  gu ide  r i n g  was i n s t a l l e d .  T e s t i n g  a t  t h a t  
t ime  was n o t  con t inued  because  o f  t h e  d i f f e r e n c e s  i n  gu ide  
r i n g  t o l e r a n c e s .  A t h i r d  t e f l o n  gu ide  r i n g  was i n s t a l l e d  and 
f a i l e d  ( e x c e s s i v e  wear)  a f t e r  8 ,820 c y c l e s .  A f t e r  i n s t a l l i n g  
t h e  f o u r t h  gu ide  r i n g ,  made from D e l r i n  m a t e r i a l ,  t e s t i n g  was 
resumed. Ten-hour r uns  o f  con t inuous  c y c l i n g  caused tempera- 
t u r e  b u i l d u p  r e s u l t i n g  i n  c y l i n d e r  over load .  A t  200,000 c y c l e s ,  
a  GN2 purge was i n i t i a t e d  through t h e  c y l i n d e r  t o  d i s s i p a t e  
h e a t .  The purge ,  a l though  s u c c e s s f u l ,  was removed a f t e r  30,000 
c y c l e s .  Removing t h e  GN2 purge l e t  t h e  t empera tu res  i n  t h e  
c y l i n d e r  r i s e  t o  2 6 4 ' ~  which caused t h e  D e l r i n  b e a r i n g  head 
r i n g  and t h e  gu ide  head gu ide  r i n g  t o  m e l t .  Both gu ide  r i n g s  
were damaged t o o  much f o r  f u r t h e r  u s e .  New s e r r a t e d  D e l r i n  
gu ide  r i n g s  were f a b r i c a t e d ,  i n s t a l l e d ,  and a  twelve-hour run  
o f  -cont inuous  c y c l i n g  was s u c c e s s f u l l y  accomplished.  Cyc l ing  
i s  s t i l l  i n  p r o g r e s s  a t  990,000 c y c l e s  and no f u r t h e r  problems 
have been encounte red  wi th  t h e  modified D e l r i n  gu ide  r i n g s .  
Modif ied  pneumatic c y l i n d e r s  f o r  A r m s  4 ,  5 ,  and 6 have been 
c y c l e d  a  minimum o f  31,000 con t inuous  c y c l e s  (12  hou r s )  each 
and shipped t o  Cape Kennedy f o r  i n s t a l l a t i o n  a t  LC-39 t o  
suppo r t  501 v e h i c l e .  

10 .  F lush  and Purge Truck 

Th i s  t e s t  program i s  be ing  conducted ( f o r  PGrVE 
Lab) t o  en su re  t h a t  t h e  t r u c k  w i l l  s e r v i c e  t h e  F-1  engine  
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  fo l l owing  t e s t s  have been s u c c e s s f u l l y  completed:  r e -  
l i e f  v a l v e s ,  GN2 sys tem,  t r i c h  t a n k  f i l l ,  f i l t r a t i o n  and 
c i r c u l a t i o n ,  f u e l  j a c k e t  f l u s h ,  f u e l  j a c k e t  purge ,  l o x  
dome, hypergo l  c a r t r i d g e ,  no f low p o r t a b l e  pump, u l l a g e  
p r e s s u r e ,  s o l e n o i d  v a l v e s ,  and emergency s t o p .  The t r a n s -  
former burned o u t  du r ing  t h e  turbopump p r e s e r v a t i v e  t e s t .  
A r e v i s i o n  t o  t h e  u n i t  w i l l  r e q u i r e  a  r e r u n  o f  t h e  l o x  dome 
t e s t .  T e s t i n g  i s  90% complete .  

111. RESEARCH AND DEVELOPMENT TECHNOLOGY PROGRAMS 

A .  The Zero Grav i t y  T e s t  F a c i l i t y  

The Zero Grav i t y  Drop Tower i s  u t i l i z e d  t o  a s s i s t  
PSLVE i n  t h e  s t udy  o f  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 tu rn  V 
Dynamic S tand .  
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F i f t e e n  t e s t s  were conducted i n  February .  E i g h t  
t e s t s  were t o  s t udy  d r a i n i n g  o f  t h e  S-IVB f u e l  t a n k .  Seven 
tes ts  were performed t o  s t udy  LOX i n t e r f a c e  c h a r a c t e r i s t i c s  
u s i n g  a  vacuum formed LOX t a n k  dome t h a t  r educes  d i s t o r t i o n .  

B.  S-IC Model Drop 

Th i s  t es t  program was r eques t ed  by R-AS t o  e v a l u a t e  
t h e  S-IC b o o s t e r  r ecovery  concept  a s  proposed by t h e  
Boeing Company. T e s t i n g  i s  t o  be  accomplished on s c a l e  
models impact ing on wa t e r .  

The 1 /10  s c a l e  model ha s  been f a b r i c a t e d .  On 
Stand bu i l dup  i s  approximate ly  90% complete.  T e s t  s t a r t  d a t e  
i s  e s t i m a t e d  1 3  March 1967. 

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

T h i s  program, r e q u e s t e d  by P&VE, c o n s i s t s  o f  
I I s t u d y i n g  t h e  e f f e c t i v e n e s s  o f  supe r  i n s u l a t e d "  LH2 t anks  i n  

a  s imu l a t ed  space  environment of  t o r r  p r e s s u r e .  

It i s  planned t o  t e s t  t ank  #3 with  Linde S - I  i n s u l a t i o n  
a t  ground ho ld  c o n d i t i o n s  du r ing  March 1967. The t e s t  t ank  w i l l  
t h e n  b e  t e s t e d  i n  t h e  vacuum chamber du r ing  June 1967. 

30 Inch Ca lo r ime t e r :  The u n i n s u l a t e d  c a l o r i m e t e r  
was t e s t e d  i n  t h e  vacuum chamber wi th  LH2 du r ing  t h i s  p e r i o d .  
It was concluded t h a t  t h e r e  were no l e a k s  and t h e  c a l o r i m e t e r  
i s  a t  M.E. Labora to ry  f o r  i n s u l a t i n g .  T e s t i n g  of  t h e  NRC-2 
i n s u l a t i o n  shou ld  beg in  a g a i n  around t h e  middle o f  March. 

D.  B-Cell P o s i t i o n  2  - 20" Tank 

Th i s  program was r eques t ed  by P&VE Labora to ry  t o  
e v a l u a t e  a  l amina ted  c o r k  i n s u l a t i o n  a s  a  p o s s i b l e  i n s u l a t i o n  
f o r  t h e  l i q u i d  hydrogen c o n t a i n e r  on t h e  Ground T e s t  Module - 
Nuclear  Engine.  

A memorandum Report  ha s  been w r i t t e n  cove r ing  t h e  
t e s t  e f f o r t ,  which i n d i c a t e d  t h a t  t h e  c o r k  i n s u l a t i o n  i s  a  good 
c a n d i d a t e  f o r  t h e  Ground T e s t  Module. Th i s  program i s  now com- 
p l e t e  and w i l l  no Longer appear  i n  t h i s  r e p o r t .  

A 20 pound vacuum t h r u s t  be ry l l i um eng ine ,  manuafactured 
by Rocketdyne, was t e s t e d  a t  s ea  l e v e l  c o n d i t i o n s  a t  t h e  s t o r a b l e  
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p r o p e l l a n t  t e s t  f a c i l i t y  on February 21,  1967. The purpose of  
t h i s  i n i t i a l  t e s t  was t o  check o u t  t h e  f a c i l i t y  and engine  
s y s  tems . 

F.  40,000 GPM Flowbench 

Th i s  f a c i l i t y  suppo r t s  t h e  Ins t rument  Development Branch 
o f  T e s t  Labora to ry  by p rov id ing  a  h igh  f low wa te r  c a l i b r a t i o n  
c a p a b i l i t y .  

Weighing system mod i f i c a t i ons  a r e  re - schedu led  f o r  
A p r i l .  A vo lume t r i c  t e s t  was conducted on January 31,  1967. 
F u r t h e r  vo lume t r i c  tes ts  a r e  t o  be  scheduled i n  con junc t i on  
w i t h  t h e  F-1  turbopumps t e s t i n g .  

G .  J e t  Impingement on Water 

Th i s  program was r eques t ed  by KSC t o  s t udy  t h e  
f e a s i b i l i t y  o f  l aunch ing  l a r g e  f l i g h t  v e h i c l e s  o f  t h e  Sa tu rn  V 
and NOVA c l a s s e s  from o f f s h o r e  s i t e s .  

No t e s t s  were conducted du r ing  t h e  month o f  
Feb rua ry ,  T e s t i n g  i s  scheduled t o  resume on March 10 ,  1967, 
w i t h  T e s t s  156 and 166.  Acous t i c  d a t a  w i l l  be ob t a ined  
d u r i n g  t h e s e  t e s t s .  

A n a l y t i c a l  development ( f i r s t  d r a f t )  on t h e  
s i n g l e  eng ine  r e p o r t  ha s  been completed.  

H. Combust i on  Dynamics 

Th i s  p r o j e c t  i n v e s t i g a t e s ,  a t  an i n t e 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  v e r y  sma 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 L0X/H2 systems a t  t h e  30K and 15K t h r u s t  l e v e l s  r e s p e c t i v e l y .  

One t e s t  u s i n g  t h e  30K t h r u s t  l e v e l  eng ine  was con- 
duc ted  du r ing  t h i s  r e p o r t i n g  p e r i o d .  During t h i s  t e s t  t h e  
i n j e c t o r  ( n i c k l e  f a c e )  was damaged beyond r e p a i r .  A f t e r  
approx imate ly  1 . 7  second of  o p e r a t i o n  an  "0"-r ing f a i l u r e  
i n  t h e  i g n i t e r  i n l e t  p o r t  a l lowed back f low of  combustion 
g a s e s ,  which burned through t h e  i n j e c t o r  body and t h e  o x i d i z e r  
i n l e t  l i n e s ,  Damage t o  t h e  f a c i l i t y  was minor. 

P&VE Labora to ry  is p r e s e n t l y  f a b r i c a t i n g  a n ~ t h e r  
i n j e c t o r  o f  s i m i l a r  de s ign .  T e s t i n g  wi th  t h i s  i n j e c t o r  w i l l  
b eg in  around March 15 ,  1967 

17 

FOR INTERNAL USE ONLY 



One tes t  was conducted w i th  t h e  15K L O X / G H ~  t r a n -  
s p i r a t i o n - c o o l e d  eng ine .  The chamber p r e s s u r e  was 2000 p s i g ,  
t h e  O / F  r a t i o  5 : l  and t h e  d u r a t i o n  1 second.  T e s t i n g  w i l l  
c o n t i n u e  a t  a  chamber p r e s s u r e  l e v e l  of  2200 p s i  w i th  t h e  
u l t i m a t e  g o a l  be ing  3000 p s i .  

I .  Pump Induce r  Development P r o j e c t  

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

The h igh  speed LH2 inducer  i s  be ing  t e s t e d  a t  T.P.  
100.  T e s t  186-36 was conducted du r ing  t h i s  r e p o r t i n g  p e r i o d .  
The d a t a  i s  be ing  reduced and synchronized camera s t r o b e  l i g h t  
movies a r e  be ing  developed.  The d e s i r e d  f l o w r a t e  f o r  t h e  pump 
was n o t  o b t a i n e d  due t o  h igh  pump v o l u t e  l o s s e s .  T e s t i n g  w i l l  
c o n t i n u e  . 

J .  Carbon Depos i t ion  S t u d i e s  

Th i s  program i s  t o  determine  what e f f e c t  v a r i a b l e s  
such a s  accumulated t e s t  t ime ,  h e a t  exchanger s u r f a c e  tempera- 
t u r e  and wa t e r  i n j e c t i o n  r a t e s  have upon t h e  p r e d i c t i o n  of  
carbon f i l m  r e s i s t a n c e  on h e a t  exchangers .  A t e s t  a p p a r a t u s  
i s  b e i n g  used which p rov ide s  t h e  c a p a b i l i t y  t o  measure t h e  
t h i c k n e s s  o f  carbon d e p o s i t e d  on a  t u b u l a r  h e a t  t r a n s f e r  s e c t i o n  
i n  c r o s s  f low.  

R-P&VE-PT r eques t ed  t h a t  t h i s  program be p u t  i n  a  s t a n d -  
by s t a t u s  u n t i l  f u r t h e r  n o t i c e .  

K .  LH7 S e a l  Eva lua t i on  T e s t s  

Th i s  program was i n i t i a t e d  t o  t e s t  v a r i o u s  s t a t i c  
s e a l s  f o r  s p e c i a l  manhole covers  on a  l i q u i d  hydrogen t es t  
t a n k .  

m i t  
o u t  

A memorandum r e p o r t  i s  be ing  p repared  t o  t r a n s -  
t h e  r e s u l t s  o f  t h i s  program and t o  o f f i c i a l l y  c l o s e  i t  
. A meet ing was h e l d  w i th  r e p r e s e n t a t i v e s  from P&VE t o  

d i s c u s s  a  fo l low-up program, which w i l l  u s e  t h e  same t e s t  
f i x t u r e  used i n  t h i s  program. The proposed program w i l l  be 
considered a  new p r o j e c t .  The t e s t  t ank  i s  t o  be modif ied  
and scheduled t o  a r r i v e  i n  e a r l y  A p r i l  1967. T e s t i n g  w i l l  
b eg in  abou t  one week l a t e r .  

L. Acous t i c  S t u d i e s  

T e s t i n g  t o  s t udy  t h e  e f f e c t s  of  v a r i e d  n o z z l e  geometry 
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began on February  15 ,  1967, Four checkout  t e s t s  were conducted 
w i t h  good r e s u l t s  and f o u r  t e s t s  t o  t a k e  a c o u s t i c  d a t a  were 
conducted  - -  two tests  wi th  t h e  b e l l  nozz l e  engine  and two 
t es t s  w i t h  t h e  c o n i c a l  n o z z l e  eng ine .  

T e s t i n g  w i l l  c on t i nue  du r ing  excep t ab l e  weather  
p e r i o d s  w i t h  wind speeds  l e s s  than  t h r e e  mi l e s  p e r  hou r .  

No t e s t s  were conducted on t h e  convec t i ve ly -  
coo l ed  d e f l e c t o r .  One t e s t  was a t t empted  b u t  due t o  a  regu- 
l a t o r  f a i l u r e  i n  t h e  f a c i l i t y  p r e s s u r i z i n g  system, t h e  t e s t  
was c a n c e l l e d .  The p r e s s u r i z i n g  system has  been r e p a i r e d  and 
t e s t i n g  i s  p lanned f o r  t h e  week o f  March 6 ,  1967. 

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

Th i s  t e s t  program i s  be ing  conducted t o  o b t a i n  i n -  
fo rmat ion  concern ing  s o l i d  p a r t i c l e  d i s t r i b u t i o n ,  h e a t  
t r a n s f e r  d i s t r i b u t i o n ,  and h e a t  t r a n s f e r  c h a r a c t e r i s t i c s  of  
plumes from s o l i d  p r o p e l l a n t  r o c k e t  motors .  

The t e s t  r e p o r t  i s  be ing  r e typed  a f t e r  t h e  f i n a l  
r e v i s i o n  and w i l l  be completed i n  e a r l y  March 1967. 

N o  Flame Study 

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

One t e s t  was conducted a t  T.P.  107 i n  an  a t t e m p t  t o  
make t o t a l  p r e s s u r e  measurements i n  t h e  plume of  t h e  4K LOX/RP-1 
engine  a t  f i v e  e x i t  d i ame te r s  wi th  no expansion s k i r t  on t h e  
eng ine .  The p r e s s u r e  r ake  was damaged and no d a t a  was o b t a i n e d .  

Work is  con t i nu ing  on t h e  p r e p a r a t i o n  o f  t h e  I n t e r n a l  
Note f o r  t h i s  program. Completion i s  a n t i c i p a t e d  A p r i l  1, 1967. 

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

Th i s  program, r eques t ed  by KSC, i s  a  s p e c i f i c  s t udy  o f  
e x i s t i n g  f a c i l i t y  c a p a b i l i t i e s  (VLF-39) n e c e s s i t a t e d  by t h e  
proposed u se  of  improved Sa tu rn  V Boos te r s  which w i l l  u s e  f i v e  

I I u p r a t e d  F-1 eng ines  and 4-each s t r ap -ons"  120-inch o r  156-inch 
s o l i d  r o c k e t  motors ,  Th i s  s t udy  w i l l  be  used t o  e s t a b l i s h  t h e  
e x t e n t  o f  launch f a c i l i t y  (VLF-39) c a p a b i l i t y  and /o r  modif i -  
c a t i o n s  r e q u i r e d  when u s i n g  t h e  improved Sa tu rn  V Boos te r  Con- 
f i g u r a t i o n ,  
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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 ,  ha s  t h e  fo l l owing  o b j e c t i v e s  : 

1. Determine t h e  environment o f  v e h i c l e  ba se  and 
f a c i l i t y  e lements  du r ing  holddown and i n i t i a l  l i f t o f f .  

2 ,  Determine t h e  environment o f  t h e  mobile  l auncher  
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 ,  

3 .  Determine t h e  e x t e n t  o f  f a c i l i t y  mod i f i c a t i on  
n e c e s s a r y  f o r  c o m p a t i b i l i t y  w i th  improved Sa tu rn  V v e h i c l e s .  

The tes t  program w i l l  be  conducted i n  f o u r  phases .  
A 1 :58  s c a l e  model o f  t h e  Sa tu rn  V Boos te r  w i l l  be u t i l i z e d  
f o r  a l l  f o u r  phases  o f  t h e  t e s t  program, 

The f i r s t  phase w i l l  be conducted u s i n g  t h e  Bas i c  
S a t u r n  V Boos te r  s c a l e  model and w i l l  s e r v e  t o  e s t a b l i s h  
b a s e l i n e  d a t a .  Phase I1 t e s t s  w i l l  u s e  t h e  same s c a l e  model 
b o o s t e r  b u t  w i t h  t h e  up ra t ed  F-1 eng ine s .  Phase III w i l l  
u t i l i z e  u p r a t e d  Sa tu rn  V s c a l e  model wi th  120-inch s imu la t ed  
S o l i d  Motor St rap-Ons,  Phase I V  w i l l  u s e  t h e  up ra t ed  Sa tu rn  V 
s c a l e  model w i t h  156- inch s imu la t ed  S o l i d  Motor Strap-Ons . 

Systems checkout  t e s t s  of  t h e  1 :58  s c a l e  model c l u s t e r  
were s u c c e s s f u l l y  completed February  15 and p r e s e n t l y  t h e  1 :58  
s c a l e  model launch f a c i l i t y  (VLF-39) i s  be ing  i n s t a l l e d  and 
r e a d i e d  f o r  a  checkout  t e s t  scheduled March 3 .  A f t e r  f a c i l i t y  
checkout  t e s t i n g  ha s  been completed,  Phase I t e s t i n g ,  which 
w i l l  e s t a b l i s h  b a s e l i n e  d a t a ,  w i l l  b eg in .  
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GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABOBITORY 

MONTHLY PRWRES S  Fd3PORT 
ADVANCED FACILITIES PLANNING OFFICE 

February 1, 1967 through February 28, 1967 

I. FACILITIES 

A. R&A P r o ' i e c t s  

1. Design C r i t e r i a  i s  underway on High Pressure  A i r  P ip ing .  

2 .  Design C r i t e r i a  completed and a w a i t i n g  s t a r t  of  d e s i g n  on 
GN2 Connector Line .  

3. Design i s  underway on t h e  fo l lowing  P r o j e c t s :  

a .  P r o j e c t  No. 7021 - GH2 Transmiss ion System - Phase 11. 

b. P r o j e c t  No. 7031 - M o d i f i c a t i o n s  t o  Provide Hydrogen 
S e r v i c e  a t  T e s t  Stand 300 - Phase 11. 

c.  P r o j e c t  No. 7058 - Steam Line Extension t o  LH2 T e s t  
F a c i l i t y .  

d. P r o j e c t  No. 7056 - LOX T r a i l e r  Parking Area 

e .  P r o j e c t  No. 7023 - GN2 P i p e l i n e  System 

4. The fo l lowing  p r o j e c t s  were a d v e r t i s e d  f o r  b i d s :  

a .  P r o j e c t  No. 7068 - Cable Trays  and Cable I n s t a l l a t i o n ,  
E a s t  T e s t  Area. 

b.  P r o j e c t  No. 7013 - E l e v a t o r  f o r  T e s t  s t a n d  500. 

c .  P r o j e c t  No. 7008 - Addit ional .  LOX Storage  f o r  Al l  
T e s t  P o s i t i o n s ,  Bui ld ing  4583. 

d. P r o j e c t  No. 7009 - F i r e x  System Addi t ion  - T e s t  Stand 115. 

5 .  C o n s t r u c t i o n  i s  underway on t h e  fo l lowing  p r o j e c t s :  

a .  P r o j e c t  No. 66-35 - E l e v a t o r  a t  L iqu id  Hydrogen T e s t  
Stand (S-IV B). 

b. P r o j e c t  No. 7005 - I n s t a l l a t i o n  of H e a t e r s ,  S - IC  Tes t  
Stand.  
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c .  P r o j e c t  No. 7018 - Transformer S u b s t a t i o n  - T e s t  
Stand 500. 

d. P r a j e c t  No. 7021 - GH2 Transmiss ion System - Phase I 

e .  P r o j e c t  No. 7031 - M o d i f i c a t i o n s  t o  Provide Hydrogen 
S e r v i c e  a t  T e s t  Stand 300 - Phase I. 

B. NUCLEAR GROUND TEST MODULE 

P r e p a r a t i o n s  of c r i t e r i a  f o r  t h e  p r o j e c t  i s  on schedu le .  
S e v e r a l  drawings have been submit ted f o r  review. The c r i t e r i a  i s  
about  80% complete .  

J .  B .  Car r ing ton  
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