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B. F - l  Enqine 

Test  FW-061 was conducted a t  t h e  Wtst Area F-l  Test  Stand w i t h  
F - l  engine S/N  F-6049 f o r  a mainstage d u r a t i o n  o f  31 seconds on 
A p r i l  20, 1967. Pr imary purpose o f  t h e  t e s t  was t o  v e r i f y  acceptable 
engine performance a f t e r  r e - o r i f i c i n g .  The engine was removed from 
t h e  t e s t  s tand and re tu rned  t o  Q u a l i t y  and R e l i a b i l i t y  Assurance Lab- 
o r a t o r y .  

C. S - l  l Staqe 

1. The f i r s t  s t a t i c  f i r i n g  of  S-11-2 was made a t  M i s s i s s i p p i  
Tes t  F a c i l i t y  on A p r i l  6, 1967. The t e s t  was te rmina ted  by t h e  LH2 
console opera to r  a t  2% LH2 l e v e l  p l us  f o u r  seconds w i t h  a d u r a t i o n  
o f  362 seconds. Some engines s t a r t  measurements were no t  p r o p e r l y  
ob ta ined  a t  t h e  Data A c q u i s i t i o n  F a c i l i t y  due t o  t h e  S-11-2 t e s t  
conductor c a l l i n g  f o r  a ho ld  a t  T+2:21 and a subsequent slowdown o f  
recorders f o r  t h e  a n t i c i p a t e d  ho ld  per iod .  The count was resumed a t  
T+2:27 which d i d  not  a l l o w  the  recorders t o  r ega in  speed before 
i g n i t i o n .  The LOX f i l l  and d r a i n  l i n e  be l lows  was found t o  be b u r s t  
a f t e r  t he  s t a t i c  f i r i n g .  Th is  i s  thought t o  have been t h e  problem 
i n  d r a i n i n g  t h e  f i l l  l i n e  be fo re  s imulated l i f t - o f f  t h a t  caused t he  
h o l d  a t  T+2:21. The l i n e  was rep laced p r i o r  t o  t h e  second s t a t i c  
f i r i n g .  The No. 4 engine (J-2040) i nd i ca ted  an o s c i l l a t i o n  i n  
performance d u r i n g  t h e  f i r s t  s t a t i c  f i r i n g .  I t  was f i n a l l y  decided 
no t  t o  change t h e  engine f o r  t h e  second s t a t i c  f i r i n g .  

2. Dur ing  leak check t e s t i n g  i n  p repa ra t i on  f o r  t h e  second f i r i n g ,  
t he  LH2 r e - c i r c u l a t i o n  pumps No. 1 ,  2, 3 ,  and 4 were i n a d v e r t e n t l y  
spun f o r  approx imate ly  one minute each a t  1.5 t o  1.75 p.s.i.g. pres-  
sure. Th i s  i n c i d e n t  necess i ta ted  t h e  replacement o f  these pumps 
p r i o r  t o  t h e  second s t a t i c  f i r i n g .  The second s t a t i c  t e s t  o f  S-11-2 
was made on A p r i l  15, 1967, f o r  a d u r a t i o n  o f  368 seconds. Cutoff  
was by LOX d e p l e t i o n  sensors. Pos t - t es t  performance a n a l y s i s  o f  eng- 
ines No. 3 and 4 i nd i ca ted  t h a t  some LOX pump c a v i t a t i o n  occur red  p r i o r  
t o  c u t o f f  o f  bo th  t e s t s .  The o s c i l l a t i o n  i n  performance noted on eng- 
i n e  No. 4 d i d  no t  occur d u r i n g  t h e  second t e s t .  Engine performance 
da ta  on a l l  engines were hard t o  compare w i t h  p rev ious  da ta ,  due t o  a 
s h i f t  i n  f l o w  data.  Th i s  may be due t o  hav ing  i n a d v e r t e n t l y  spun t h e  
f l o w  meters du r i ng  sequence t e s t s  p r i o r  t o  t h e  second t e s t .  The go- 
ahead f o r  p o s t - s t a t i c  checkout was g iven  on A p r i l  18, 1967. The s t a r t  
o f  automat ic  checkout was delayed due t o  problems assoc ia ted  w i t h  t h e  
C7-400 s t a t i o n .  AC power f a i l u r e  i n  t he  S - l  l complex on A p r i l  22 and 
24, 1967, brought checkouts t o  a complete h a l t .  The power was com- 
p l e t e l y  r es to red  on A p r i l  27, 1967. The power f a i l u r e  caused about a 
week de lay  i n  S-11-2 checkouts. 

3. Several  meetings were h e l d  t o  coo rd ina te  t h e  S-11-4 S t r u c t u r e s  
Test  program requirements.  The scheduled complet ion da te  f o r  t h e  t e s t  
assembly, i n c l u d i n g  checkouts, i s  November 1, 1967. 

D. S - I V B  Staqe 

1. Preparat ions f o r  t h e  s t a t i c  f i r i n g  o f  S -  iVB-503 (new) progressed 
on schedule f o r  t he  f i r i n g  on A p r i l  26, 1967. Douglas A i r c r a f t  Company 
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began t h e  countdown on A p r i l  25, 1967, f o r  t he  planned f i r i n g ,  b u t  
on A p r i l  26, 1967, t h e  t e s t  was canceled d u r i n g  LH2 load ing  due t o  
e r r a t i c  i n d i c a t i o n s  on t he  LH2 P.U. probe. Douglas A i r c r a f t  Com- 
pany personnel entered t k t  LH2 tank  on A p r i l  27, 1967, and d iscovered 
an e l e c t r i c a l  sho r t  i n  t he  probe; consequent ly,  t h e  probe was re -  
placed. The next  a t tempt  t o  f i r e  w i l l  be May 3 ,  1967. 

2. Test  No. S-IVB-042 w i t h  J-2 engine S / N  J-2048 was s u c c e s s f u l l y  
conducted a t  t h e  Marsha l l  Space F l i g h t  Center S-IVB Tes t  Stand on 
A p r i l  21, 1967, f o r  a  d u r a t i o n  o f  approx imate ly  300 seconds. The main 
o b j e c t i v e  o f  t h i s  t e s t  was t he  s i m u l a t i o n  o f  S-IVB-503 (new) acceptance 
t e s t  c o n f i g u r a t i o n .  Review o f  data showed a l l  parameters t o  be normal. 

3. Dur ing  t h i s  r e p o r t  pe r i od ,  t he  f o l l o w i n g  t e s t s  were conducted 
on t h e  02/H2 burner  system a t  t h e  S-IVB Test  Stand: 

a. Test S-IVB-H02 was conducted f o r  a d u r a t i o n  o f  255.4 
seconds on A p r i l  4 ,  1967. The LOX and bH2 r e - p r e s s u r i z a t i o n  systems 
were u t i l i z e d  i n  an at tempt  t o  r e -p ressu r i ze  t h e  B a t t l e s h i p  tanks. 
The LH2 tank  p ressur ized  normal ly ;  however, t he  LOX tank  d i d  no t  
f u l l y  p ressu r i ze .  

b. Tes t  S - I V B - H O 3  was conducted f o r  a  d u r a t i o n  o f  300 sec- 
onds on A p r i l  14, 1967. The LOX tank  u l l a g e  p ressure  was ma in ta ined  
a t  burner  s t a r t  requirements f o r  approx imate ly  9  minutes p r i o r  t o  
burner  s t a r t  t o  a l l o w  u l l a g e  cond i t i ons  t o  s t a b i l i z e .  Both p r o p e l l a n t  
tanks p ressu r i zed  normalPy. 

c. Test  S-DVB-042 ( ~ 0 4 )  was conducted i n  con junc t i on  w i t h  
J-2 engine t e s t  S-IVB-042 f o r  a  d u r a t i o n  o f  235.8 seconds on A p r i l  21, 
1967. The t e s t s  were conducted t o  s imu la te  t h e  S-IVB-503 (new) 
acceptance t e s t  c o n f i g u r a t i o n  and r e s t a r t  procedures. The LOX and 
LH2 tanks were re -p ressur ized  u t i l i z i n g  t h e  burner  r e - p r e s s u r i z a t i o n  
systems. P r i o r  t o  t e s t  S-IVB-042 ( ~ 0 4 )  m o d i f i c a t i o n s  were made t o  
t h e  burner  p r o p e l l a n t  l i n e s  t o  p rov ide  s u f f i c i e n t  v i b r a t i o n  suppor t  
when sub jec ted  t o  J-2 engine f i r i n g .  

A  r e p o r t  i s  be ing  prepared on t h e  02/H2 burner  t e s t s  conducted thus 
f a r .  Fu tu re  t e s t s  a r e  planned u t i l i z i n g  t he  newly m o d i f i e d  f l i g h t  
t ype  burner .  Hardware i s  scheduled t o  be d e l i v e r e d  by t h e  f i r s t  o f  
June 1967. 

I I I. APOLLO APPbl CAT l ONS 

A. Lunar D r i l l  Broqram 

1. R-TEST-SP cont inued t o  support  R-RB Laboratory  i n  t h e i r  
e x p l o r a t o r y  d r i l l i n g  a t  t he  Howell Cra te r  a t  Howel l ,  Tennessee. 
T h i s  d r i l l i n g  i s  be ing  accomplished w i t h  t h e  bongyear Equipment Com- 
pany w i r e l i n e  d r i l l  system. Th i s  system i s  s i m i l a r  t o  t h e  Westing- 
house D r i l l  Concept and has been very  e f f e c t i v e  f o r  t r a i n i n g  o f  
personnel as w e l l  as i l l u s t r a t i n g  t h e  problems t h a t  can be encountered 
i n  co re  d r i l l i n g .  
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2. Request f o r  Quota t ion  f o r  t h e  second phase e f f o r t  o f  t h e  
Moderate Depth Lunar D r i l l  has been d e l i v e r e d  t o  t h e  var ious  con- 
t r a c t o r s  f o r  rev iew and proposal .  

5. LSSM P r o i e c t  

1. The t h r e e  M o b i l i t y  Test  A r t i c l e s  a r r i v e d  a t  Test  Laboratory  
on A p r i l  21, 1967. They a r e  p r e s e n t l y  undergoing reassembly and 
checkout f o r  a  t e s t  program t e n t a t i v e l y  scheduled f o r  June 1967, 
through October 1967. Propu 1s i on  and Veh i c l e  Engineer ing Laboratory  
has submi t ted  a  p r e l i m i n a r y  t e s t  p l a n  f o r  t he  t h r e e  M o b i l i t y  Test  
A r t i c l e s  c a l l i n g  f o r  54 t e s t  runs, t o  i n v e s t i g a t e  v e h i c l e  power 
requi rements,  and a d d i t i o n a l  t e s t s  t o  o b t a i n  human f a c t o r s  i n f o r -  
mat ion. A  meet ing was h e l d  on A p r i l  19, 1967, t o  coo rd ina te  t h e  
e f f o r t s  of  Pest  Laboratory ,  Propu l s  i o n  and Veh ic le  Engineer ing Lab- 
o r a t o r y ,  Computation Laboratory ,  and Advanced Systems O f f i c e .  

2. The f i n a l  p resen ta t i on  f o r  t h e  lunar  wheel and d r i v e  program 
performed by General Motors w i l l  be h e l d  on May 4, 1967. 

3. Dur ing t h i s  p e r i o d  t h r e e  meetings were h e l d  t o  r e f i n e  t h e  
RFP f o r  t h e  LSSM c o n t r a c t  and t o  compi le  i t s  con ten t  i n  f i n a l  d r a f t .  

4. An i n t e r i m  p resen ta t i on  on t h e  MOM5 d r i v i n g  s imu la to r  t e s t s  
conducted a t  Computat i on  Laboratory  was h e l d  on A p r i  l 6, 1967. A  
f i n a l  r e p o r t  w i l l  be for thcoming.  

5. A d d i t i o n a l  e f f o r t  was expended i n  t h e  f i n a l i z a t i o n  o f  two 
s tudy c o n t r a c t s ,  one t o  Bendix and one t o  Boeing, f o r  f u r t h e r  e v a l -  
u a t i o n  o f  s p e c i a l  t e s t  and i n t e g r a t i o n  requirements.  These c o n t r a c t s  
a r e  c u r r e n t l y  scheduled f o r  n e g o t i a t i o n  t h e  e a r l y  p a r t  o f  May 1967. 

I V. SUPPORTING RESEARCH AND TECHNOLOGY 

Pre l im ina ry  sketches and schematics were prepared f o r  t h e  Hydrogen 
Embr i t t lement  Test  System a t  t h e  Marsha l l  Space F l i g h t  Center S - I V B  
and Power P lan t  Test  Stands. The h i g h  pressure compressor ( ~ m i n c o )  
t h a t  w i l l  be used t o  compress t he  GH2 i s  be ing  se rv i ced  by V i t r o ,  
R-TEST-BB. 

V. VEHICLE STORAGE PROGRAM 

Tes t  Laboratory  was assigned t h e  lead l abo ra to r y  r e s p o n s i b i l i t y  f o r  
long term s to rage  o f  Saturn stages and r e l a t e d  hardware, e f f e c t i v e  
A p r i l  14, 1967. A development p l a n  i s  i n  p r e p a r a t i o n  a t  t h i s  t ime. 
Immediate e f f o r t  was d i r e c t e d  t o  determine t h e  s ta tus  o f  c u r r e n t  
work i n  process by t h e  stage con t rac to r s  and t h e  engine c o n t r a c t o r .  
A l l  c o n t r a c t o r s  have s tud ies  o r  p lans  p r e s e n t l y  be ing  developed 
under 1.0,cognizance. Cont inu ing  l abo ra to r y  e f f o r t  i s  d i r e c t e d  a t  
rev iew o f  t h e  var ious  c o n t r a c t o r  e f f o r t s  and e x i s t i n g  f a c i l i t i e s  
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and t r a n s p o r t  problems. S tanda rd i za t i on  o f  s to rage  requirements 
w i l l  be a  major near term o b j e c t i v e  i n  o rde r  t o  p rov i de  guidance 
t o  e x i s t i n g  Stage o r  Engine Storage Study con t rac t s ,  

5 
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GEORGE C .  MARSKALL SPACE FLIGHT CENTER 
TEST TABORATORY 

MONTHLY PROGRESS REPORT 
COMPONENTS & SUBSYSTEMS DIVISION 

A p r i l  1, 1967, through A p r i l  30, 1967 

I .  SATURN I B  

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

The H - 1  Turbopump F a c i l i t y  s u p p o r t s  R-P&VE i n  
S-IB p r o p e l l a n t  f e e d  sys tem 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  s y s  tem s i m u l a t i o n  i n c l u d i n g  p r eva lve 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 main eng ine  v a l v e s .  

T e s t s  C-039-5 and -6 o f  t h e  Fue l  Add i t i ve  T e s t  
S e r i e s  were conducted d u r i n g  t h i s  r e p o r t i n g  per.iod. The f i r s t  

I I t e s t  was a  base  l i n e "  run  (no  FR-3 mixed i n  t h e  RP-1) t o  de- 
t e rmine  i f  t h e  new t u r b i n e  which was r e c e n t l y  i n s t a l l e d  a l t e r e d  
t h e  o p e r a t i o n  c h a r a c t e r i s t i c s  o f  t h e  turbopump. The second 
t e s t  was an  a d d i t i v e  run  w i th  a n  F R - 3 1 ~ ~ - 1  mix tu re  r a t i o  o f  
1/1000 by volume. The 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  d i d  
n o t  improve f eed  sys tem performance.  Fue l  samples i n d i c a t e  
t h a t  a  homogeneous mix tu re  was ob t a ined  u t i l i z i n g  t h e  i n t e r -  
media te  mixing system. An i n c r e a s e d  mix tu re  r a t i o  i s  p r e s e n t l y  
b e i n g  cons ide r ed  f o r  t h e  n e x t  t e s t  which i s  p lanned f o r  t h e  
e a r l y  p a r t  o f  May. 

11. SATURN V 

1. F- 1 Turbopump T e s t  in& 

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 e ed  sys tems.  Th i s  f a -  
c i l i t y  c o n t a i n s  a  g a 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 s h u t o f f  v a l v e s  o f  t h e  
eng ine .  

An R6D 6  x  6  i m p e l l e r  turbopump i s  c u r r e n t l y  b e i n g  
assembled by Rocketdyne f o r  t e s t i n g  a t  t h e  F-1 Turbopump F a 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  of  t h e  6  x  6 f u e l  and LOX i m p e l l e r s  i n  compari- 
son w i t h  t h e  s t a n d a r d  6 -b lade  i m p e l l e r s .  p r e p a r a t i o n s  f o r  
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t e s t i n g  t h i s  pump a r e  now underway, Cu r r en t  m o d i f i c a t i o n s  
w i l l  b r i n g  t h e  F-1 Turbopump F a c i l i t y  up t o  t h e  F - l  Block V I  
con f igu ra t i on . .  

A 17- inch t u r b i n e - t y p e  S-IC LOX flowmeter  o f  new 
T e f l o n  b e a r i n g  de s ign  and a  F lexon ics  S-I6  LOX ou tboard  PVC 
have been i n s t a l l e d  i n  t h e  LOX flow l i n e  a t  t h e  F-1 Turbopump 
F a c i l i t y .  T e s t i n g  o f  t h e s e  i tems i s  schedu led  t o  beg in  du r ing  
t h e  second week o f  May, 1967, 

2 .  F-1 Heat  Exchanger Development T e s t s  

Reques to r :  R-P&VE-PT 

The purpose o f  t h i s  program i s  t o  e s t a b l i s h  re- 
l i a b i l i t y  and t o  v e r i f y  t h e  de s ign  of  t h e  F-1 Heat  Exchanger.  

One t e s t  was conducted d u r i n g  t h i s  r e p o r t  p e r i o d .  
Cold hel ium was used i n  t h e  h e a t  exchanger and t h e  l o x  f lows 
were h e l d  t o  4 l b , / s e c ,  The d a t a  from t h i s  t e s t  s u f f i c i e n t l y  
v e r i f i e d  p r ev ious  t e s t i n g  done i n  Phase II o f  t h i s  t e s t  program. 
The re fo r e ,  a s  r eques t ed  by R-P&VE-PT, t h i s  program w i l l  be  
t e rmina t ed  a t  t h i s  p o i n t  and t h e  t e s t  s t a n d  w i l l  be  p l aced  i n  
a  s t andby  c o n d i t i o n .  A r e p o r t  t o  c l o s e  o u t  and document t h i s  
program i s  i n  p r e p a r a t i o n ,  Thfs  p r o j e c t  w i l l  n o t  be  r e p o r t e d  
any l o n g e r .  

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

Requestor :  R-P&VE-PAC 

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 a n  
F-1 g a s  g e n e r a t o r  w i th  d i f f e r e n t  i n j e c t o r  con£ i g u r a t i o n s  , The 
o b j e c t i v e s  o f  t h e  program a r e  t o  a l l e v i a t e  d e t r i m e n t a l  p r e s s u r e  
o s c i l l a t i o n s ,  r educe  con t inued  combustion i n  t h e  t u r b i n e  mani- 
f o l d ,  and t o  i n c r e a s e  ga s  g e n e r a t o r  performance,  

Two t e s t s  o f  30 seconds each were conducted d u r i n g  
t h i s  r e p o r t  p e r i o d ,  These tests  on t h e  P&VE-designed double-  
s w i r l  cup i n j e c t o r ,  were conducted a t  L O X / F ~ ~ ~  r a t i o s  o f  .327 
and .446 and f u e l  f lows o f  100 and 90 l b s / s e c ,  r e s p e c t i v e l y .  
Both t e s t s  were s u c c e s s f u l  and t h e  d a t a  was t r a n s m i t t e d  t o  t h e  
r e q u e s t o r  f o r  eva bua t ion  and a n a l y s i s ,  

A f t e r  a  t e s t  program review w i t h  R-P&VE-PAC, it 
was dec ided  t h a t  one more t e s t  a t  a n  O/F o f  .35 w i t h  a  f u e l  
f low of 100 l b / s e c  would be  s u f f i c i e n t  t o  complete t h e  d a t a  
requ i rements  and t o  t e r m i n a t e  t h e  t e s t  program a f t e r  suc-  
c e s s f u l  complet ion  of  t h a t  t e s t ,  A t  t h a t  t i m e  t h e  t e s t  s t a n d  
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w i l l  b e  p u t  i n  a  s t andby  c o n d i t i o n .  The remaining t e s t  w i l l  
b e  completed i n  May 1967,  

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

Requestor  : R-PSsVE-PA 

Th i s  program i s  be ing  conducted t o  develop and 
improve LOX turbopump r o t a t i n g  s h a f t  s e a l s ,  Th i s  w i l l  be  
accompl ished by comparing wear c h a r a c t e r i s t i c s  o f  v a r i o u s  
m a t e r i a l s  and c o n 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 i m u l a t e d  turbopump o p e r a t i n g  c o n d i t i o n s ,  

Due t o  t h e  u n s a t i s f a c t o r y  performance o f  t h e  
t e s t  f i x t u r e ,  P&VE has  e v a l u a t e d  t h e  program j u s t i f i c a t i o n  and 
t e rmina t ed  t h e  program, The t e s t  f i x t u r e  s h a f t  s e a l  ( secondary  
s e a l )  h a s  h i s t o r i c a l l y  exper ienced  e x c e s s i v e  random l eakage .  
Thus f a r  no s a t i s f a c t o r y  s o l u t i o n  t o  t h i s  problem h a s  been 
developed.  With t h i s  e x c e s s i v e  l eakage  it i s  imposs ib le  t o  
ma in t a in  a  r e a sonab ly  s t a b l e  s e a l  chamber p r e s s u r e ,  and t h e r e -  
f o r e ,  imposs ib le  t o  o b t a i n  meaningful  d a t a  on t h e  t e s t  s e a l  
and mat ing r i n g  assembly l e akage ,  The work done w i l l  be  docu- 
mented i n  a  r e p o r t  i n  p r e p a r a t i o n  now, Th i s  i s  t h e  l a s t  
monthly p r o g r e s s  r e p o r t  i n c l u d i n g  t h i s  p r o j e c t  . 

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 PQVE t o  v e r i f y  
a n a l y t i c s  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 e h r i c a l  
c o n 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  b e  
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  w i t h  LN2 S t r a t i f i -  
c a t i o n  d a t a ,  

T e s t i n g  was completed t h e  week o f  A p r i l  7 ,  1967,  
a s  s chedu l ed ,  T e s t  d a t a  e v a l u a t i o n  i n d i c a t e d  d a t a  c o r r e l a t i o n  
was s u c c e s s f u l ,  The r e p o r t  i s  now i n  p r o g r e s s ,  

6 ,  LOX Deple t ion  T e s t i n g  

The purpose o f  t h i s  t e s t  program i s  t o  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  of  
t h e  F - l  Engine shutdown sequence ,  The u l t i m a t e  g o a l  o f  t h e  
t e s t  program i s  t o  p r e d i c t  LOX d e p l e t i o n  c h a r a c t e r i s t i c s  o f  
t h e  S - I C  s t a g e  eng ine  sys tem.  

The f a c i l i t y  bu i l dup  i s  i n  p r o g r e s s ,  The t es t  
s t a r t  d a t e  ha s  s l i p p e d  t o  June  1 9 ,  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 losh  F a c i l i t y ,  
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B ,  S - I I  S t age  

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

B-Cell  Pos i t i .on  1 - 70'l ~ a n k  I n s u , l a t i o n  and 
Thermal Ul lage  Study : 

The combined t e s t  programs were r e q u e s t e d  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 ank  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 .  

The Dual S e a l  7 0 ' h a n . k  r e p o r t  was completed 
A p r i l  6 ,  1967, and t h e  LH2 Thermodynamic Ul lage  Memorandum 
Repor t  i s  be ing  p r epa red ,  

B - C e l l  P o s i t i o n  1 - Faam I n s u l a t i o n  (70" Tank):  

Th i s  t e s t  program was r e q u e s t e d  by P&VE Labora to ry  
t o  e v a l u a t e  t h e  s t r u c t u r a l  i n t e g r i t y  and t he rma l  performance 
o f  a n  S&ID, CPR-369-3 foam i n s u l a t i o n  sys tem,  

One f i l l  and d r a i n  t e s t  ( 6 - 0 1 8 - 7 0 ~ - 1 )  was performed 
on A p r i l  6 ,  1967,  P r e l im ina ry  a n a l y s i s  i n d i c a t e d  t h a t  t h e  re- 
s u l t s  were s a t i s f a c t o r y ,  F ive  t e s t s  remain t o  be  conducted 
and w i l l  resume t h e  f i r s t  week i n  May, 

C .  S-IVB S tage  

J - 2 X  Turbopump T e s t  

Requestor  : R-,P&VE-PAC 

This  p r o j e c t  was r eques t ed  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 sub- 
sy s t ems ,  T e s t  P o s i t i o n  501 i s  be ing  p r epa red  f o r  t h i s  t e s t i n g .  

The shop ha s  completed 95 p e r  c e n t  o f  t h e  s t r u c t u r a l  
work i n c l u d i n g  new s t r u c t u r e  and m o d i f i c a t i o n s  t o  t h e  e x i s t i n g  
s t r u c t u r e .  P ip ing  crews a r e  working on t h e  ga s  g e n e r a t o r  ex- 
h a u s t  p i p i n g ,  LOX and LH2 s t a g e  t a n k  pressurizing p i p i n g ,  v e n t  
p i p i n g  and f i r e - x  sy s t em,  The above ;"I lng i s  approx imate ly  



60 p e r  c e n t  comple te ,  The GM2 r e c h a r g e r  h a s  been a c t i v a t e d  
and up t o  3500 p s i  hydrogen ga s  ha s  been p u t  i n  t h e  s t o r a g e  
b o t t l e s ,  The 100,008 gal lon.  L,H2 s t o r a g e  t a n k  was i n s p e c t e d  
and found t o  be  v e r y  d i r t y ,  P l ans  a r e  be ing  made t o  have it 
c l eaned  d u r i n g  t h e  month o f  May and t o  s t a r t  assembly and 
checkout  o f  t h e  complete LB2 s t o r a g e  t a n k  system. P r e s e n t  
s chedu l e s  c a l l  f o r  complet ion  o f  t h e  remaining shop work on 
T . S .  #501 by J u l y  1, 1967,  Systems c l e a n i n g  and checkout  
t e s t s  w i l l  £01 low wi thou t  d e l a y ,  

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

Requestor  : R-PWE-PA 

Th i s  program was e s t a b l i s h e d  to 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  J -2  t h r u s t  chambers.  Engine 
t h r u s t  excu r s ions  o f  5K t o  200K (Sea Leve l )  a r e  contemplated .  
Th i s  w i l l  b e  accomplished i n  a 2 -phase  program, 

Phase I c o n s i s t s  o f  f a c i l i t y  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 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  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  w i l l  u t i l i z e  a 5-2 
t h r u s t  chamber w i t h  t apo 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 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 ,  and between 5K and 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 TI 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 w i t h  and w i thou t  h o t  gas  t a p o f f  c a p a b i l i t i e s ,  
a t  f o u r  t o  s i x  mix tu re  r a t i o s ,  and between 5K and 20BK 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 s f f  o p t i -  
miza t i o n .  

Buildup i s  complete ,  t h e  f a c i l i t y  checkout  i s  
complete ,  f o u r  d ry  runs  have been conducted ( two u s i n g  LN2 
i n  bo th  LOX and LR2 sys tems)  and one i g n i t i o n  t e s t  ha s  been 
conduc ted ,  The i g n i t i o n  t e s t  d u r a t i o n  was f i v e  seconds a t  
a chamber p r e s s u r e  o f  40 p s i ,  A l l  t e s t  o b j e c t i v e s  have been 
m e t .  A f t e r  one more i g n i t i o n  t e s t ,  p lanned f o r  May 2 ,  1967,  
mains tage  t es t s  a s  planned under  Phase I ,  i n i t i a l  J-2X t e s t i n g ,  
w i l l  b e g i n ,  
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3.  -2 LH S losh  Tes t ing ,  

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

Three t e s t s  were conducted du r ing  A p r i l  on t h e  
S-IVB f u e l  p r e v a l v e ,  These t e s t s  were performed t o  de te rmine  
t h e  e f f e c t s  o f  f low and c l o s i n g  t ime upon t h e  v a l v e .  The v a l v e  
po t en t i ome te r  mal func t ioned  on t h e  second t e s t  and no u s a b l e  
d a t a  was o b t a i n e d .  The l a s t  t e s t  was s u c c e s s f u l ,  p rov id ing  
d a t a  a t  55%, 75%, 108%, and 112% o f  r a t e d  eng ine  f low,  One 
a d d i t i o n a l  t e s t  w i l l  be r e q u i r e d  and w i l l  be  conducted t h e  
f i r s t  week o f  May. 

4 ,  S-IVB A u x i l i a r y  Propu ls ion  Sys tem T e s t i n g  

The S-IVB A u x i l i a r y  P ropu l s i on  System T e s t  Program 
was r e q u e s t e d  by P&VE Labora to ry  f o r  conduc t ing  t e s t s  on upper  
s t a g e  u l l a g e  and a t t i t u d e  c o n t r o l  eng ines  a t  s imu la t ed  vacuum 
env i r  onmen t s , 

Three S-IVB con£ i g u r a t i o n  eng ines  (S /NOS,  812, 
813, and 814) were i n s t a l l e d  i n  t h e  Phase I V  S a t u r n  V/S-IVB 
APS module, and a  s e r i e s  o f  tes ts  were conducted t o  e v a l u a t e  
module sys tem dynamics and performance u t i l i z i n g  t h e s e  eng ine s .  
I n  T e s t  C-008-C1-512 eng ines  1 and 2 were f i r e d  s imu l t aneous ly  
through 100 p u l s e s  o f  63 m s  on - 137 m s  o f f ,  and t h e  p u l s e  
t r a i n  was r e p e a t e d  w i t h  eng ine  2 l agg ing  eng ine  1 by 20, 40 ,  
and 60 m s .  The same f o u r  c y c l e s  were then  r e p e a t e d  u s i n g  eng ines  
3  and 2 ,  w i t h  2  l a g g i n g  3 i n  t h e  above manner, T e s t  C-008-C1-513 
c o n s i s t e d  o f  a  series o f  p u l s i n g  c y c l e s  (100 p u l s e s  t o t a l )  on 
eng ine s  2  and 3 wi th  eng ine  4  (70 l b ,  t h r u s t  u l l a g e  eng ine )  
f i r i n g  s t e a d y  s t a t e  du r ing  t h e  p u l s i n g  c y c l e s ,  A s i m u l a t e d  
p r e s s u r e  a l t i t u d e  o f  140,000 f e e t  was main ta ined  du r ing  t h e  
s u b j e c t  t e s t s .  A p r e l i m i n a r y  review o f  t e s t  d a t a  i n d i c a t e d  
normal APS sys tem o p e r a t i o n ,  Engine performance d a t a  i s  be ing  
reduced by Computation Labora to ry  

D , Ground Support  Equipment 

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

a .  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 
s u p p l i e s  t h e  v e h i c l e  S- I6  s t a g e  w i t h  l o x  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  a u t o -  
ma t i c  c a p a b i l i t i e s  t o  a l l ow  r econnec t i on  i n  c a s e  o f  a  miss ion  
h o l d  o r  a b o r t ,  
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The normal t e s t  program was r e s t a r t e d  a f t e r  
t h e  conc lus ion  of t h e  s p e c i a l  s e r i e s  of  t e s t s  on t h e  dece l e ra -  
t i o n  va lve  and cam C ,  System t e s t s  dry  were s u c c e s s f u l l y  
completed dur ing  t h i s  r e p o r t i n g  pe r iod .  

A s p e c i a l  s e r i e s  of  t e s t s  a r e  be ing  run 
f o r  P&VE us ing  a  c h i l l e d  (-68°F) s k i n  pane l  and cryogenic  
flow t o  determine i f  t h e  c a r r i e r  would reconnect  under r a i n  
c o n d i t i o n s .  Reconnect could n o t  be accomplished due t o  i c i n g  
of t h e  s k i n  pane l .  Also s p e c i a l  t e s t s ,  under a i d i n g  and r e -  
t a r d i n g  wind c o n d i t i o n s ,  a r e  now be ing  conducted f o r  KSC t o  
determine t h e  e f f e c t  of  removing t h e  GN2 accumulators from t h e  
secondary r e t r a c t i o n  system. Tes t ing  w i l l  con t inue  dur ing  
n e x t  r e p o r t  pe r iod .  

b .  S-IC Forward (Se t  11.1) - This  p r e f l i g h t  arm 
s u p p l i e s  t h e  forward end of  t h e  S-IC s t a g e  wi th  e l e c t r i c a l ,  - - 
pneumatic, a i r  cond i t i on ing  s e r v i c e s  and personne l  a c c e s s .  

During t h i s  r e p o r t i n g  pe r iod  t h i r t y -  t h r e e  (33) 
ins t rumented t e s t s  were conducted. These t e s t s  inc luded  t h r e e  
( 3 )  arm r e t r a c t i o n  t iming t e s t s  wi th  t h e  modified d e c e l e r a t i o n  
va lve  and modified cam (Cam C) ; s i x  ( 6 )  arm r e t r a c t i o n s  wi th  
a s s i s t i n g  and r e t a r d i n g  winds ; s i x  ( 6 )  system t e s t s  wi th  ran-  
dom motion;  t h r e e  ( 3 )  l anyard  wi thdrawals ;  and f i f t e e n  (15)  
u m b i l i c a l  k i c k o f f s  and withdrawals .  P repa ra t ion  f o r  systems 
t e s t  has  begun. (50 r e l i a b i l i t y  r u n s ) .  

c .  S- I1  In t e rmed ia t e  ( S e t  11)  - This  i n f l i g h t  
s e r v i c e  arm provides  a i r  cond i t i on ing ,  e l e c t r i c a l ,  pneumatic, 
LH2, and lox  s e r v i c e s  t o  t h e  S - I1  s t a g e .  The lox  and LH2 f i l l  
l i n e s  have independent connect ions  t o  t h e  s t a g e  whi le  t h e  r e -  
mainder of  t h e  s e r v i c e  l i n e s  i n  t h e  arm a r e  connected t o  t h e  
s t a g e  through one common c a r r i e r .  The AA-04-02 arm was modi- 
f i e d  a t  MSFC by i n s t a l l i n g  a  l anyard  withdrawal system f o r  t h e  
main u m b i l i c a l  t o  r e p l a c e  t h e  dua l  c y l i n d e r  withdrawal system 
used on AA-04-01 and AA-04-03, R&D t e s t s  on t h e  lanyard  wi th-  
drawal system a r e  now underway, A t  t h e  conclusion of  t h e  R&D 
t e s t i n g  on t h e  lanyard system, it i s  planned t o  r e t r o f i t  t h e  
lanyard  system on AA-04-01 and AA-04-03. 

I n i t i a l  umbi l i ca l  withdrawal t e s t s  have r e s u l t e d  
i n  damage t o  t h e  withdrawal c a b l e s .  Modi f ica t ions  a r e  be ing  
performed t o  e l i m i n a t e  cab le  i n t e r f e r e n c e s ;  however, i f  t h e s e  
modi f ica t ions  a r e  n o t  s a t i s f a c t o r y ,  a  r edes ign  of t h e  withdrawal 
mechanism may be r e q u i r e d ,  R&D t e s t i n g  on t h e  lanyard  withdrawal 
system w i l l  con t inue  dur ing  nex t  r e p o r t  pe r iod .  
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A r m  r e t r a c t i o n  t e s t s  have been conducted  u s i n g  
t h e  modi f i ed  d e c e l e r a t i o n  v a l v e  and t h e  r e v i s e d  cam (cam C ) .  
These t e s t s  were s u c c e s s f u l l y  conducted on t h e  secondary ,  
p r imary ,  and c a b l e  r e t r a c t  sys tems ,  Each o f  t h e s e  systems 
were t e s t e d  w i t h  a i d i n g ,  r e t a r d i n g ,  and no wind c o n d i t i o n s ,  

d .  S - I1  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 ,  and pneumatic 
s e r v i c e s ,  p l u s  a  GH2 v e n t  f o r  t h e  S - I 1  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 reworked wi thdrawal  mount ( 7 5 ~ 0 6 0 9 5 )  and 
boom weldment (J75M19872-5) were r e i n s t a l l e d  on t h e  arm a f t e r  
i n c o r p o r a t i n g  E03 o f  SK75M24521 t o  c o r r e c t  a  d i s c r epancy  i n  
p i v o t  p o i n t  l o c a t i o n  on t h e  h y d r a u l i c  c y l i n d e r  ( r e f ,  l a s t  month 
r e p o r t ) .  

The h inge  c y l i n d e r s ,  75M08260-1 and 75~08261 -2  
were removed, reworked, and r e i n s t a l l e d  t o  t h e  requ i rements  
o f  E03. 

A check o f  t h e  "A" dimension r e q u i r e d  t o  
a d j u s t  t h e  s t a t i c  l anya rd  showed: 

( 1 )  The S t a t i c  l anya rd  was des igned  and b u i l t  
t o o  long .  

( 2 )  The s t a t i c  l anya rd  when i n s t a l l e d  hangs 
over  t h e  45" f l a n g e  on t h e  LH vGnt d i s -  
connec t .  UCR 60675 documents t h i s  problem. 

The d e c e l e r a t i o n  v a l v e  cam was a d j u s t e d  and 
r o t a t i o n  t e s t s  were s u c c e s s f u l l y  completed ,  

Twelve u m b i l i c a l  d i s connec t  and wi thdrawal  
t e s t s  u s i n g  t h e  pr imary l anya rd  system have been performed.  
R&D t e s t i n g  on t h e  l anya rd  wi thdrawal  sys tem w i l l  c o n t i n u e  
d u r i n g  t h e  n e x t  r e p o r t  p e r i o d ,  

e .  S-IVB A f t  (AA-06-01) - 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 .  AA-06-01 was r e t u r n e d  t o  MSFC a f t e r  b e i n g  used a t  KSC 
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  sys tem,  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 t e s t e d  on AA-06--2 and AA-06-03. 

T e s t i n g  was s topped  from A p r i l  1 u n t i l  A p r i l  11, 
1967, i n  o r d e r  t o  r e l o c a t e  t h e  h y d r a u l i c  c y l i n d e r  t r u n n i o n  mount. 
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During t h e  downtime, t h e  wi thdrawal  boom was removed and i n s t r u -  
mented w i t h  s t r a i n  gauges on t h e  boom and on t h e  t r u n n i o n  mount. 
The purpose  o f  t h i s  i n s t r u m e n t a t i o n  was t o  p r o v i d e  d a t a  t o  
check t h e  a c t u a l  s t r e s s e s  and l o a d s  d u r i n g  u m b i l i c a l  wi thdrawal  
a g a i n s t  t h o s e  used i n  d e s i g n  of  t h e  sys tem,  

Continued t e s t i n g  of  t h e  l a n y a r d  sys tem showed 
t h a t ,  from some v e h i c l e  p o s i t i o n s ,  ( p a r t i c u l a r l y  t h o s e  f a r t h e s t  
away from t h e  arm) t h e  l o a d s  i n  t h e  pr imary  l a n y a r d  d u r i n g  
wi thdrawal  exceeded t h e  recommended l o a d ,  Numerous a t t e m p t s  
t o  c o r r e c t  t h i s  problem have been made, and based  on t h e  r e s u l t s  
o f  t e s t i n g  t o  d a t e ,  a  s a t i s f a c t o r y  s o l u t i o n  h a s  been found,  
and  is  b e i n g  i n c o r p o r a t e d ,  B r i e f l y ,  t h e  s o l u t i o n  i s  a s  f o l l o w s :  

I n  o r d e r  t o  reduce  t h e  bending o f  t h e  LO2 and 
LH2 p r o p e l l a n t  l i n e s  i n  t h e  f u l l y  withdrawn p o s i t i o n ,  a n  ad-  
d i t i o n a l  6 i n c h e s  o f  s l a c k  was p u l l e d  i n  t h e  pr imary  l a n y a r d .  
T h i s  lowered t h e  f i n a l  p o s i t i o n  o f  t h e  u m b i l i c a l  c a r r i e r ,  a -  
l lowed t h e  p r o p e l l a n t  l i n e s  t o  remain s t r a i g h t e r ,  and t h u s  
reduced  t h e  l o a d  i n  t h e  pr imary  l a n y a r d ,  However, i t - - c r e a t e d  
a n o t h e r  problem;  t h e  a d d i t i o n a l  s l a c k  a l lowed  t h e  t o p  o f  t h e  
u m b i l i c a l  c a r r i e r  t o  bounce i n t o  t h e  l a n y a r d  when t h e  l i n e s  
t r a y  reached  t h e  f u l l y  withdrawn p o s i t i o n ,  To c o r r e c t  t h i s  
s i t u a t i o n ,  t h e  l i n e s  t r a y  and t r o l l e y  shock a b s o r b e r s  were 
r e l o c a t e d  s o  t h a t  t h e  l i n e s  t r a y  movement was reduced by a p p r o x i -  
ma te ly  8 i n c h e s ,  The p r o p e l l a n t  l i n e s  t h e r e f o r e  h e l d  t h e  c a r r i e r  
away from t h e  l a n y a r d  a t  f u l l  wi thdrawal .  T h i s  succeeded i n  
r e d u c i n g  t h e  l a n y a r d  l o a d s  s i g n i f i c a n t l y ,  and c o n s i s t e n t  r e s u l t s  
w i t h i n  p r e s c r i b e d  l i m i t s  have been o b t a i n e d ,  A m o d i f i c a t i o n  
t o  permanent ly  i n c o r p o r a t e  t h e  s o l u t i o n  i n t o  t h e  sys tem i s  
fo r thcoming .  

To d a t e  , approx imate ly  100 discon.n.ect and 
wi thdrawal  t e s t s  have  been. made on, t h e  sys tem,  i n c l u d i n g  80 
f u l l - s y s t e m s  t e s t s ,  u s i n g  a  p r o t o t y p e  cam and t h e  secondary  
system. f o r  arm r e t r a c t i o n ,  A new cam, h a s  been r e c e i v e d ,  and 
t h e  arm r o t a t i o n  s e r i e s  o f  t e s t s  i s  schedu led  t o  b e g i n  on 
May 1, 1967. 

f ,  S-IVB Forward ( S e t  I )  - T h i s  i n f l i g h t  s e r v i c e  
arm p r o v i d e s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  pneumat ic ,  w a t e r  
g l y c o l ,  and LH2 v e n t i n g  s e r v i c e s  t o  t h e  S-IVB forward  and t h e  
i n s t r u m e n t  u n i t  ( I U )  c a r r i e r s ,  a s  w e l l  a s  through t h e  Lunar 
Excurs ion  Module (LEN) c a r r i e r ,  

192 t e s t s  have been conducted  on t h i s  s e r v i c e  
arm. Umbi l i ca l  d i s c o n n e c t  and withdrawal.  t e s t s  and 'IT"  head  
t r ack in .g  t e s t s  were c o n p l e t e d  d u r i n g  t h i s  r e p o r t  p e r i o d ,  A r m  
r o t a t i o n  t e s t s  (Pr imary  sys tem)  were s u c c e s s f u l l y  c o m ~ l e t e d .  
System t e s t s  w i l l  c o n t i n u e  d u r i n g  n e x t  r e p o r t  p e r i o d ,  
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g ,  S e r v i c e  Module - The s e r v i c e  module arm i s  
i n f 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 ,  
2 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  
r v  i c e  Module Umbi l ica l  connec t i on ,  

The normal t e s t  program was resumed on March 30, 
1967,  a f t e r  a  s p e c i a l  s e r i e s  o f  t e s t s  were conducted f o r  KSC on 
t h e  modi f i ed  d e c e l e r a t i o n  v a l v e  and cam 6 ,  System t e s t s  a r e  
underway and t h e  50 r e l i a b i l i t y  t e s t  runs w i l l  b eg in  d u r i n g  May. 
T e s t i n g  shou ld  be  completed by June 5 ,  1967,  

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

A r m  r o t a t i o n  t e s t s  t o  v e r i f y  t h e  o p e r a t i o n  o f  
t h e  new d e c e l e r a t i o n  v a l v e s  were completed on A p r i l  26,  1967.  
The v a l v e s  were found t o  be s a t i s f a c t o r y  a f t e r  ad jus tments  were 
made, 

Ex t ens ive  r e d e s i g n  o f  t h e  e n t i r e  command module 
a c c e s s  arm system i s  i n  work a t  K S C -  It i s  a n t i c i p a t e d  t h a t  t h e  
arm now i n  t h e  t e s t  a r e a  w i l l  be reworked t o  t h e  new c o n f i g u r a t i o n  
and t e s t e d .  The p e r i o d  o f  t e s t i n g  i s  n o t  known a t  t h e  p r e s e n t  
t i m e ,  

2 ,  Sa tu rn  V D 

The DRRS i s  a  sys tem f ~ r  t h e  pr imary purpose  o f  
damping t h e  Sa tu rn  V v e h i c l e  o s c i l l a t i o n  due t o  v o r t e x  shedd ing ,  
The sys tem has  t h e  c a p a b i l i t y  o f  au tomat ic  e x t e n s i o n ,  connec t i on ,  
d i s c o n n e c t ,  and r e t r a c t i o n  a s  w e l l  a s  damping o s c i l l a t i o n s ,  The 
t e s t  program i s  be ing  conducted f o r  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 s e  an LC-39, 

The s t a t i c  c a b l e  suppo r t  b r a c k e t s  were r e c e i v e d  
from ME Lab on A p r i l  2 and t h e  ML-2 damper arm s t r u c t u r e  was 
i n s t a l l e d  i n  t h e  t e s t  s t a n d  on A p r i l  3 ,  Alignments and ad- 
jus tments  were completed on A p r i l  4 ,  1967, and t h e  s t a t i c  l oad  
t es t  was performed on A p r i l  5 ,  1967,  

The c o n t r o l  conso l e  was r e t u r n e d  from ME Lab on 
A p r i l  7 ,  and t h e  winch c o n t r o l  conso l e  and k i c k o f f  p a n e l  were 
d e l i v e r e d  t o  T e s t  Lab on A p r i l  1 3 ,  Subsequent t o  a l l  hardware 
d e l i v e r y ,  checkout  and c a l i b r a t i o n  and t h e  systems t e s t  was 
conduc ted ,  A l l  t e s t s  were completed by A p r i l  1 7 ,  
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A redundant  h o i s t  system, c o n s i s t i n g  o f  two v e r t i -  
c a l l y  mounted h y d r a u l i c  c y l i n d e r s  and a s s o c i a t e d  mounting 
s t r u c t u r e ,  plumbing, and c o n t r o l s ,  has  been des igned  and is  
p r e s e n t l y  i n  work a t  ME Lab, The hardware was due t o  be  de- 
l i v e r e d  t o  T e s t  Lab on A p r i l  19 b u t  ha s  n o t  been r e c e i v e d  a s  
y e t ,  The l a t e s t  a n t i c i p a t e d  d e l i v e r y  d a t e  i s  May I ,  

A f t e r  r e c e i p t  o f  t h e  redundant  h o i s t  sys tem,  t h e  
hardware w i l l  be i n s t a l l e d  on t h e  t e s t  s t a n d  and t h e  e n t i r e  
DRRS w i l l  a g a i n  be t e s t e d ,  The a n t i c i p a t e d  complet ion  d a t e  
f o r  t e s t  i s  June 5 based  on hardware d e l i v e r y  from ME Lab o f  
May 1. 

The ADRRS i s  mounted on t h e  Mobile S e r v i c e  S t r u c t u r e  
(MSS) a t  t h e  326-foot  l e v e l ,  and is  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  shedd ing ,  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  pr imary 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 ,  

A 1 1  t e s t i n g  was s u c c e s s f u l l y  completed du r ing  t h e  
l a s t  r e p o r t  p e r i o d  and t h e  hardware was r e t u r n e d  t o  ME Lab. 
Th i s  i t em w i l l  no l onge r  appear  i n  t h e  p r o g r e s s  r e p o r t ,  

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 o f  t h e  Mobile Launcher and a r e  
used  t o  s e r v i c e  t h e  S-I6  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 ,  

T e s t i n g  was i n t e r r u p t e d  from March 24, 1967, t o  
A p r i l  24,  1967, t o  f a b r i c a t e  and i n s t a l l  m o d i f i c a t i o n s  t o  
r e l i e v e  i n t e r f e r e n c e s  encountered  du r ing  t h e  r i g h t  and l e f t  
l a t e r a l  v e h i c l e  o f f s e t  r e t r a c t i o n  t e s t s ,  T e s t i n g  was resumed 
on A p r i l  25,  1967, 

5 ,  LC-39 Mobile Launcher Hobddow,n A r m s  

The purpose o f  t h i s  t e s t  program f o r  KSC i s  t o  
v e r i f y  t h e  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  S a t u r n  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 .  
Twelve holddown arms 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 i n a l  s e t  o f  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. 
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Thi 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  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  r e l e a s e  systems and b l a s t  s h i e l d ,  

Concept e v a l u a t i o n  s f  a  secondary  ( e x p l o s i v e )  
r e l e a s e  sys tem ( t o  be used a s  a back-up r e l e a s e  t o  t h e  normal,  
pneumatic r e l e a s e  system) was s u c c e s s f u l l y  conducted between 
A p r i l  3 and A p r i l  14 ,  1967,  A t e s t  r e p o r t  i s  b e i n g  p r epa red .  

During t e s t i n g  o f  t h e  secondary  r e l e a s e  sys tem,  
c r a c k s  were d i s cove red  i n  t h e  ba se  c a s t i n g s  & i n  t h e  g e n e r a l  
a r e a  o f  upper  arm p i v o t  p o i n t )  o f  arms 002, 004, and 006, 
C u r r e n t l y ,  t h e  magnitude o f  t h e  c r acks  i s  be ing  i n v e s t i g a t e d  
u s i n g  dye -pene t r an t  and u l t r a - s s n i c s  t e c h n i q u e s ,  A f i r m  d i s -  
p o s i t i o n  o f  t h e  b a s e - c a s t i n g  c r a c k  problem i s  n o t  d e f i n e d  a t  
t h i s  t i m e ;  however, KSC Design ha s  been made aware o f  t h e  
problem and a  p l a n  o f  a c t i o n  i s  expec ted  from them i n  t h e  n e a r  
f u t u r e ,  

P r e s e n t  p l a n s  f o r  f u r t h e r  t e s t i n g  o f  t h e  holddown 
arms i n c l u d e  i n s t a l l a t i o n  (on arm 003) and t e s t i n g  o f  a  hood 
f o r  v e h i c l e  eng ine  exhaus t  b l a s t  p r o t e c t i o n ,  According t o  
KSC, a l l  p a r t s  r e q u i r e d  f o r  t h e  hood i n s t a l l a t i o n  shou ld  be 
a v a i l a b l e  by May 8 ,  1967,  

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

Th i s  program i s  be ing  conducted f o r  KSC t o  en su re  
t h a t  t h e  l i f t o f f  sw i t ch  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 ,  

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  
due t o  h i g h e r  p r i o r i t y  p r o j e c t s ,  

The purpose o f  t h e  t e s t  program was t o  demons t ra te  
o p e r a t i o n a l  r e l i a b i l i t y  of  t h e  sys tem f o r  removing t h e  cone 
cove r  from t h e  v e h i c l e  n o s e ,  

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 .  
It i s  planned t o  conduct  f u r t h e r  t e s t s  i n  con junc t i on  w i th  t h e  
Primary Damper System d u r i n g  t h e  n e x t  r e p o r t  p e r i o d  t o  v e r i f y  
t h a t  a  KSC mod i f i c a t i on  w i l l  e l i m i n a t e  an i n t e r f e r e n c e  problem 
between t h e  damper arm and t h e  Q-ba l l  cover  pneumatic l i n e ,  
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8 ,  High P r e s s u r e  T e s t  F a c i l i t y  

Anderson Greenwood and Company R e l i e f  Valves  - The 
purpose  o f  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 pneumatic p r e s s u r e  r e l i e f  v a l v e s  f o r  t h e  M i s s i s s i p p i  
T e s t  F a c i l i t y  (I-MT-EF) 

( 1 )  P/M 3518G23-S - T e s t i n g  was completed 
A p r i l  7 ,  1967,  on t h i s  v a l v e  which had p u l s a t i n g  f low c h a r a c t e r -  
i s t i c s .  MTF w i l l  send MSFC an. i d e n t i c a l  v a l v e ,  excep t  f o r  en- 
l a r g e d  p o r t s ,  f o r  e v a l u a t i o n ,  T e s t i n g  w i l l  be  conducted on 
t h i s  v a l v e  and a  r e p o r t  w i l l  be w r i t t e n  t~ cover  t h e  o r i g i n a l  
and modi f i ed  v a l v e s .  

(2 )  P/N 81C68-4 - T e s t i n g  i s  95% complete 
on t h i s  v a l v e ,  No problems have been encounte red  t o  d a t e .  
T e s t s  shou ld  be  complete by May 8 ,  1967,  

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

The purpose  o f  t h i s  t e s t  program, f o r  KSC, is  t o  
de te rmine  t h e  a b i l i t y  o f  one wi thdrawal  mechanism t o  " t rack"  
v e h i c l e  motion f o r  1 ,100,800 c y c l e s ,  T e s t i n g  began November 22, 
1966,  and shou ld  be  completed by May 29, 1967. The complet ion  
d a t e  ha s  changed because  n i n e  ( 9 )  a d d i t i o n a l  c y l i n d e r s  were 
f u n c t i o n a l l y  t e s t e d .  

Cycl ing o f  t h e  pneumatic wi thdrawal  c y l i n d e r  
con t i nued  du r ing  t h i s  r e p o r t  p e r i o d ,  The c y l i n d e r ,  t o  t h e  
l a t e s t  de s ign  c o n f i g u r a t i o n ,  ha s  s u c c e s s f u l l y  completed 
608,000 c y c l e s .  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  
p e r i o d .  

1 0 .  F lush  and Purge Truck 

Th i s  t e s t  program i s  be ing  conducted ( f o r  P&VE) 
t o  i n s u r e  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 eng ine  a s  r e q u i r e d .  

T e s t i n g  was i n i t i a t e d  December 16 ,  1966, and t h e  
t es t s  have been completed acco rd ing  t o  t h e  o r i g i n a l  t e s t  p ro-  
c edu re .  P&VE has  r eques t ed  a d d i t i o n a l  t e s t i n g ,  R-TEST-CF 
i s  p r e s e n t l y  reve iwing  t h e s e  a d d i t i o n a l  t e s t  r equ i r emen t s ,  

ILL. SUPPORTING RESEARCH AND TECHNQL,OGY 

A .  Zero G r a v 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  P&VE 
i n  t h e  s t u d y  o f  low g r a v i t y  f l u i d  mechanics and thermodynamics 
phenomena. The f a c i l i t y  i s  l o c a t e d  i n  t h e  Sa tu rn  V Dynamic S tand .  
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Seventeen t e s t s  were conducted d u r i n g  t h i s  r e p o r t i n g  
p e r i o d ,  F ive  t e s t s  were conducted t o  e v a l u a t e  t h e  performance 
of  t h e  Bendix and Acous t i c  L iqu id  vapor  s e n s o r s  a t  5  x 10-4 g ,  
The remaining t e s t s  were performed t o  p rov ide  a d d i t i o n a l  i n -  
fo rmat ion  on s l o s h  wave a a p l i f i c a t i s w  due t o  r e s i d u a l  s l o s h i n g  
a t  o r b i t  i n j e c t i o n ,  

S-LC Model Drop 

Th i s  t e s t  program was r eques t ed  by R-AS t o  e v a l u a t e  
t h e  S-1C b o o s t e r  on s c a l e  models impact ing on w a t e r ,  

T e s t s  (2-035-3 through 23 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 ,  Data on t e s t s  C-035-3 through 
6-035-9 were d i s t r i b u t e d  t o  W-AS on A p r i l  25,  1967,  T e s t i n g  
w i l l  c on t i nue  i n t o  t h e  n e x t  r e p o r t  p e r i o d ,  

6 ,  Liqu id  Hydrogen Super Pnsula t i o n  

Th i s  program, r e q u e s t e d  by P W E ,  c o n s i s t s  o f  s t u d y i n g  
the- e f f e c t i v e n e s s  o f  'ku er  i n s u l a t e d "  L5T2 t anks  i n  a  s imu la t ed  
space  environment o f  LO'% t o r r  p r e s s u r e .  

T e s t  t ank  No, 3 has  completed 2 t e s t s  a t  CTL s i m u l a t i n g  
ground h o l d  the rmal  performance a s  w e l l  a s  e v a l u a t i n g  t a n k  and 
i n s u l a t i o n  q u a l i t y ,  I t  was concluded t h a t  t h e  t ank  was l e a k  
f r e e ,  however, t h e  i n s u l a t i o n  bag ha s  numerous l e a k s  n e c e s s i -  
t a t i n g  t h e  r e t u r n  s f  t h e  t a n k  t o  M , E ,  f o r  i n s u l a t i o n  r e p a i r ,  

30-Inch Ca lo r ime t e r  s This  program i s  be ing  delayed 
due t o  h i g h e r  p r i o r i t y  work ( O r b i t a l  Workshop), 

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

Th i s  program was r eques t ed  by R-P6VE-I? t o  p rov ide  
suppo r t  f o r  t e s t i n g  ( I )  eng ines  t o  be used on P r o j e c t  Thermo, 
and ( 2 )  advanced technology e n g i n e s ,  

The 20-pound t h r u s t  b e r y l l i u m  eng ine  was f i r e d  s t e a d y  
s t a t e  f o r  1.,64 hours  a t  a  s imu la t ed  p r e s s u r e  a l t i t u d e  o f  120,000 
f e e t  on A p r i l  1 8 ,  1967, w i th  no deg rada t i on  i n  performance,  
Th i s  eng ine  i s  be ing  t e s t e d  t o  d e s t r u c t i o n  t o  de te rmine  i t s  
l i f e  c y c l e ,  

Two Kidde 40-pound t h r u s t  monopropellant  eng ines  a r e  
schedu led  f o r  d e l i v e r y  i n  mid-May, 
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E ,  J e t  Impingement on Water $SK C l u s t e r  Phase)  

Th i s  program was r eques t ed  by KSC t o  s t u d y  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 ,  

T e s t s  6-002-186 and 19C 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 SM c l u s t e r  t e s t s  a r e  proceeding 
on s c h e d u l e ,  The e s t i m a t e d  t e s t  complet ion  d a t e  i s  October 1, 
1967,  

The s i n g l e  engine  r e p o r t  i s  i n  p r o g r e s s ,  

Reques tc r  : R-P&VE-PA 

Th i s  p r o j e c t  i n v e s t i g a t e s ,  a t  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  s m a l l  t h r u s t  l e v e l ,  The 
main a r e a s  o f  i n t e r e s t  a r e  combustion s t a b i l i t y  o f  %OX/RP-1 and 
L O X / H ~  systems a t  t h e  30K and 15K t h r u s t  l e v e l s  r e s p e c t i v e l y .  

No t e s t s  o f  t h e  3 0 K  ~ 0 x 1 ~ ~ - 1  eng ine  were conducted 
d u r i n g  t h i s  r e p o r t i n g  p e r i o d ,  F a b r i c a t i o n  o f  t h e  new i n j e c t o r  
was completed and t h i s  i n  j e c t s r  ha s  been f l o w - c a l i b r a t e d ,  
Approximately 12 t e s t s  w i l l  be r e q u i r e d  t o  map t h e  i n j e c t o r ' s  
pe r fo rmance ,  T e s t i n g  wibk be con t inued  i n  e a r l y  May, 

P&VE ha s  r eques t ed  t h a t  t e s t i n g  o f  h igh  chamber p r e s s u r e  
l e v e l s  w i t h  t h e  15K eng ine  be  t empora r i l y  suspended i n  o r d e r  
t h a t  a  few r e s e a r c h  t e s t s  w i th  l i q u i d  hydrogen at; low chamber 
p r e s s u r e  l e v e l s  can be conducted ,  Mod i f i c a t i on  t o  t h e  t e s t  
p o s i t i o n  t o  suppo r t  t h e  t e s t s  bas  been completed and t h e  f i r s t  
t e s t  i s  t o  be schedu led  t h e  f i r s t  week of May, A l l  sf t h e  
f u e l  (LH~) w i l l  be  i n j e c t e d  through t h e  t r a n s p i r a t i o n - c o o l e d  
wa fe r s  and t h e  LOX w i l l  be  i n j e c t e d  through a  s l i g h t l y  modi f i ed  
i n j e c t o r ,  The purpose of t h e  t e s t s  i s  t o  measure t h e  tempera-  
t u r e  a t  t h e  combustion chamber w a l l ,  n e a r  t h e  i n j e c t o r ,  s o  t h a t  
t h e  phase o f  t h e  combustion p r o d u c t s  might be  determined.  

Reques to r :  R-P&VE-PAC 

T h i s  p r o j e c t  ha s  been r eques t ed  by P&VE i n  an e f f o r t  
t o  e v a l u a t e  t h e  performance o f  t h e  h u b l e s s  inducer  f o q  u s e  on 
f u t u r e  turbopumps , 
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D i f f i c u l t i e s  have h e m  exper ienced  i n  p r ev ious  t e s t s  
because  t h e  pump inducer  !'I,"? h i g h  speed)  i.: not: compat iSle  
w i t h  t h e  v o l u t e  and t h e  de5ign f l owrd t e  canno t  be  reached .  
P&VE-PAC has  reviewed t h e i r  r equ i rements  and r eques t ed  t h a t  
a  c a v i t a t i o n  t e s t  be  r u n ,  

The c a v i t a t i o n  t e s t  was conducted on A p r i l  26,  1967, 
w i t h  t h e  %I42 High Speed "Lnducer, The t e s t  was conducted a t  
6500 rpm and synchronized movies wi th  s t r o b e  l i g h t  were t a k e n ,  
The r e s u l t s  s f  t h i s  t z s t  and t h e  f i l m  a r e  t o  be reviewed b e f o r e  
f u r t h e r  t e s t i n g ,  

M ,  -2-- LH S e a l  Eva lua t ion  -- T e s t s  

Requestor  e R-P&VE-m, 

The purpose o f  t h i s  t e s t  i s  t o  e v a l u a t e  t h e  s e a l i n g  
c a p a b i l i t y  o f  t h e  Conoseal and Maflex s e a l  i n s t a l l e d  i n  an 
l 8 - i nch  d iamete r  manhole cover  of  a  l i q u i d  hydrogen t a n k ,  
The t e s t s  w i l l  be performed w i th  LH2 a t  p r e s s u r e  l e v e l s  o f  
5 t o  50 p s i g ,  Leakage from each s e a l  w i l l  be  measured and 
r eco rded  a t  each p r e s s u r e  l e v e l ,  

T e s t  r e s u l t s  have proven the Conoseal t o  perform 
s a t i s f a c t o r i l y ,  The Naf l ex  s e a l ,  however, d i d  n o t  meet t h e  
r equ i r emen t s ;  it exceeded tkte  d e c i r e d  l eakage  r a t e s ,  The 
Maflex s e a l ' s  secondary  s e a l  i s  ve ry  poor and e l i m i n a t i o n  o f  
t h e  l eakage  t h e r e  i s  mandatory i f  t h e  l eakage  r a t e s  o f  t h e  
pr imary s e a l  a r e  t o  be  a c c u r a t e l y  de te rmined ,  It was t h e r e -  
f o r e  dec ided  t o  o b t a i n  new Naf lex  s e a l s  w i tb  improved Tef lon  
c o a t i n g  and a l s o  modify ehe t e s t  f i x t u r e  to p rov ide  t h e  
p o s s i b i l i t y  o f  measulring primary and secondary  s e a l  l eakage  
r a t e s ,  Th i s  w i l l  b e  accomplished i n  a  f o l l swup  program, 

The t es t  t a ~ k  has  been shipped t o  t h e  Manufactur ing 
Engineer ing  Labora to ry  t o  accomplish t h e  m o d i f i c a t i o n s  r e q u i r e d  
f o r  t h e  e v a l u a t i o n  s f  t h e  18- iqch Naf lex  seal, Due t o  h i g h e r  
p r i o r i t y  work a d e l i v e r y  schedu le  o f  t h e  modif ied  t ank  i s  n o t  
a v a i l a b l e  y e t ,  T e s t i n g  w i k h  fo l low d e l i v e r y  and b u i l d u p ,  

I ,  Acous t i c  S t u d i e s  

Requestor  : R-lLS&JfE- SYW and R-AERO=AC 

Acous t i c  S t u d i e s  c u r r e n t l y  be ing  performed a t  ANTI? 
a r e  t o  i n v e s t i g a t e ,  a n a l y z e ,  and e v a l u a t e  t h e  n o i s e  g e n e r a t i n g  
mechanisms and t h e  r e s u l t a n %  a c o u s t i c  f i e l d s  of  aerodynamic 
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f l ows ,  i , e , ,  r o c k e t  exhaus t  f l ows ,  T h e s e  f low f i e l d s  a r e  
g e n e r a t e d  by launch v e h i c l e  p r s p u l s i o n  systems which a r e  
l a r g e  i n  s i z e  and power; consequen t l y ,  ve ry  s e v e r e  a c o u s t i c  
environments a r e  c r e a t e d ,  Technique3 f o r  e s t i m t e i n g  t h e s e  
adve r se  environments  i n  many i n s t a n c e s  a r e  v e r y  c rude  08 non- 
e x i s t e n t ,  The re fo r e ,  it i s  nece s sa ry  t b a t  p r e d i c t i o n  t e c h -  
n iques  be  developed and v a r i f i e d  t b a t  w i l l  a dequa t e ly  d e f i n e  
t h e  a s s o c i a t e d  a c o u s t i c  environment ,  

These t e s t  programs cannot  be conducted u s i n g  f u l l -  
s c a l e  f low f i e l d s ,  b u t  by c a r e f u l  cons i d e r a t i o n  o f  dynamic 
s i m i l a r i t y  p r i n c i p l e s  and v a l i d  s c a l i n g  p rocedu re s ,  s c a l e  model 
t e s t  programs o f  t h e s e  flow f i e l d s  can be succe s s fu lby  pe r -  
formed, t o  accomplish t h e  above s t a t e d  ~ b j e s t i v e s ,  

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

1 Comparison o f  a c o u s t i c  env i ronmenta l  c h a r a c t e r -  
i s t i c s  o f  a  cone and be l l - shaped  e n g i r e  n o z z l e  w i t h  d u p l i c a t e  
e x i t  d i a m e t e r s ,  

( 2 )  Acous t i c  environmenta l  v a r i a t i o n s  due t o  n o z z l e  
e x i t  p r e s s u r e  v a r i a t i o n s  f o r  a s i n g l e  e n g i n e ,  

( 3 )  Ground p l ane  d c o u s t i c  environment ( amp l i t ude )  f o r  
s t a t i c  and f l i g h t  o p e r a t i o n  o f  a  1120th s c a l e  Sa tu rn  V v e h i c l e  
c o n f i g u r a t i o n ,  

(4 )  Veh i c l e  a c o u s t i c  env ironment (phase  and amp l i t ude )  
f o r  t h e  launch c o n d i t i o n  o f  a  1 / 2 Q t h  s c a l e  Sa tu rn  V Vehic le  
con£ i g u r a  t i o n ,  

( 5 )  Acous t i c  sou rce  l o c a t i o n  s t udy  o f  a s i n g l e ,  
u n d e f l e c t e d ,  r o c k e t  exhaus t  f low,  

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

( 7 )  Supplementary s t udy  o f  c l u s t e r  e f f e c t s  a s  a  
f u n c t i o n  o f  eng ine  s e p a r a t i o n  d i s h n e e  and c l u s t e r  d i a m e t e r ,  

( 8 )  Study s f  t h e  t h r e e  d imensional  a c o u s t i c  f i e l d  
developed by a  r o c k e t  exhaus t  f low impingement on a  d e f l e c t o r  
( u n i -  and b i - d i r e c t i o n a l  f l o w ) ,  

T e s t i n g  t o  compare t h e  a c o u s t i c  env i ronmenta l  cha r ac -  
t e r i s t i c s  of a  cone-and be l l - shaped  eng ine  n o z z l e  was completed 
d u r i n g  t h i s  r e p o r t i n g  p e r i o d ,  A l l  t h e  a c o u s t i c  d a t a  t h a t  ha s  
been reduced t o  d a t e  has  been given  t o  t h e  program r e q u e s t o r ,  
The r e p o r t  o f  t h e s e  t e s t s  i s  approximate ly  75 p e r  c e n t  complete ,  
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T e s t i n g  t o  determine  the effects o f  v a r i e d  eng ine  
e x i t  p r e s s u r e s  began du r ing  e a r l y  A p r i l ;  however ,  due t o  un- 
a c c e p t a b l e  me t eo ro log i ca l  c o n d i t i c n s  , no t e s t s  f o r  a c o u s t i c  
d a t a  have been conducted ,  One t e s t  t o  v e r i f y  eng ine  pe r -  
formance and e x i t  p r e s s u r e  salsulacion. was conducted ,  

T e s t i n g  w i l l  c o n t i n v ~  when weather  c o n d i t i o n s  p e r m i t ,  

J. Flame Study 

Requestor :  R-TEST-C 

Th i s  p r o j e c t  i s  t o  o b t a i n  f r e e  s t r e am and d i s t u r b e d  
s t r e a m  c a l o r i m e t r i c ,  t empe ra tu r e ,  and p r e s s u r e  d a t a  from 
e x i s t i n g  T e s t  Labora to ry  model r o c k e t  eng ine s ,  which w i l l  be  
u s e f u l  i n  p r e d i c t i n g  f u l l - s c a l e  r o c k e t  eng ine  plume environments ,  
Th i s  t e s t  s e r i e s  i s  t o  g e n e r a t e  a d d i t i o n a l  d a t a  t o  supplement 
d a t a  o b t a i n e d  from e a r l i e r  t e s t %  ts complete ly  p l o t  eng ine  plume 
environment s o  

The r eques t ed  a d d i t i o n a l  t o t a l  p r e s s u r e  and t empera tu re  
measurements o f  t h e  engbne plume a r e  be ing  made, Three tes ts  
were conducted a t  a  p l ane  68 eng ine  e x i t  d i a m s t e r s  from t h e  
e n g i n e ,  and one t e s t  conducted a t  58 engine  e x i t  d i a m e t e r s ,  
T e s t i n g  i s  c o n t i n u i a ~ g  and a d a t a  p r o c e s s i n g  program i s  b e i n g  
w r i t t e n ,  

P rog re s s  on t h e  I n t e r n a l  Kote c o n t i n u e s  and t h e  p lanned 
complet ion  d a t e  i s  May 1 9 ,  1967,  

Requestor  : KSC 

Th i s  program i s  a s p e c i f i c  s t u d y  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 u s e  o f  i m -  
proved Sa tu rn  V Boos te r s  which w i l l  u s e  f i v e  u p r a t e d  F - l  Engines 
and 4-each "Strap-0ns" 120-inch ole 156-inch S o l i d  Rocket Motors ,  
Th i s  s t u d y  w i l l  b e  used  t o  e s t d b l i s h  %be extent o f  launch 
f a c i l i t y  (VLF-39) c a p a b i l i t y  a n d / o r  m o d i f i c a t i o n s  r e q u i r e d  
when u s i n g  t h e  improved S a t u r n  Y Booster Gonf i g u r a t i o n ,  

The t e s t  program, u t i l i z i n g  1 / 5 8  s c a l e  model f a c i l i t i e s  
h a s  t h e  fo l l owing  o b j e c t i v e s  : 

a ,  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 ,  

b ,  Determine t h e  environment o f  t h e  mobile  l aunche r  
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 ,  
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c .  Determine t h e  e x t e n t  of  f a c i l i t y  m o d i f i c a t i o n  
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 t e s t  program w i l l  be  conducted i n  f o u r  p h a s e s ,  
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 TI 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  u p r a t e d  F- l  e n g i n e s ,  Phase THL 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  128-inch s imu la t ed  
S o l i d  Motor Strap-Ons.  Phase PK,B w i l l  u s e  t h e  u p r a t e d  S a t u r n  V 
s c a l e  model w i th  156- inch sirnul-ated S o l i d  Hotor  Strap-Oxzs , 

Seven t e s t s  o f  Phase I t e s t i n g  on t h e  lower p o r t i o n  
o f  t h e  tower (120 f e e t )  were c s ~ d u c t e d  du r ing  t h i s  r e p o r t  
p e r i o d .  Data were recorded  f o r  t h e  bas ic  Sa tu rn  V d u r i n g  
v e r t i c a l  l i f t o f f  (two t e s t s ) ,  Case 4 4  No Yaw (one t e s t ) ,  Case 115 
Cen te r  Engine Cant ( t h r e e  tests), and Case di5 Yaw (one t e s t ) ,  

P r e s e n t l y ,  one more t e s t ,  maximum v e h i c l e  d r i f t  s h o r t  
o f  tower i n t e r f e r e n c e ,  i s  be ing  scheduled b e f o r e  r e l o c a t i n g  
t h e  eng ine  c l u s t e r  and s t a r t  b a s e l i n e  t e s t i n g  on t h e  upper  
p a r t  o f  t h e  u m b i l i c a l  tower ,  

I n i t i a l  d e l i v e r y  o f  12 s c a l e  model 120-inch s o l i d  
s t r a p - o n  motors i s  scheduled f o r  l a t e  June  1967,  T e s t i n g  
w i t h  120-inch s c a l e  model s t r ap -on  motors w i l l  b eg in  immediately 
a f t e r  d e l i v e r y .  

I V  . APOLLO APPLICATION 

S-IVB Workshop 

1. Quick  Re lease  Manhole - Cover, S-IVB O r b i t a l  Workshop 

Requestor  : R-P&VE-VSA 

The purpose o f  t h i s  t e s t  i s  t o  e v a l u a t e  and q u a l i f y  
a  Quick-Release Manhole Cover f a r  t h e  Forward Fue l  Bulkhead 
on t h e  AS-289 S-IVB S t age  f o r  t h e  SAA-209 O r b i t a l  Workshop 
Miss ion .  The manhole cover  i s  mounted t o  t h e  Forward F u e l  
Bulkhead,  The manhole cover  i s  a t t a c h e d  t o  t h e  a d a p t e r  r i n g  
by 24 s l i d i n g  wedges, The wedges a r e  drawn i n t o  p l a c e  by 
means o f  12 t u r n b u c k l e s ,  A f t e r  f i n a l  ad jus tment  t h e  t u rnbuck l e  
is  s ecu red  by a  locknu t  t i g h t e n e d  a g a i n s t  t h e  t u r n b u c k l e ,  The 
cover  i s  removed by t h e  a s t r o n a u t  wh i l e  i n  o r b i t ,  



The t e s t  w i l l .  f u n c t i ~ n a l  l y  e v a l u a t e  the  wedge-cam 
r e t a i n i n g  device ; e s t a b l i s h  i n s t a l l a t i o n  procedure and t o r q ~  
requirements f o r  the  manhole cover;  eva lua te  the s t r u c t u r a l  
i n t e g r i t y  of t h e  manhole cover,  while being subjected t o  the  
requi red  environments; qua l i fy  t h e  manhole cover s e a l  with 
r e spec t  t o  minimum leakage rates; and qua l i fy  the  s e a l  used 
t o  prevent hydrogen leakdge tbrough t h e  adapter  r i n g  b o l t  ho 

The t e s t  f i x t u r e  was cold-shccked and leak-checked 
before i n s t a l l a t i o n  of foam i ~ s u l a t i o n  by the  Manufacturing 
Engineering Laboratory,  The rnaqhole cover bas been i n s t a l l e c  
and the  t e s t  f i x t u r e  w i l l  be de l ivered  t o  R-TEST-CV i n  e a r l y  
May. Tes t ing  w i l l  then begin during the  May 15 week, 

2 .  Environm.enta1. Con.t:ral System 

This program, requested by R-P&fJE-P, i s  requi red  
t o  support  the  thermal design of  the  S - I V B  Orbi ta l  Workshop 
environmental con t ro l  system, Tes ts  a r e  scheduled f o r  a  con- 
densat ion model and a  1 / 8  segaent of t h e  workshop compartment 
l i n e r .  The condensation model t e s t s  w i l l  be used t o  confirm 
t h e  a n a l y t i c a l  model being used t o  inves t iga te  condensation 
e f f e c t s .  Resul t s  from the  118 segment w i l l  provide data  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, wa l l  temperature,  
condensation r a t e s ,  and c u r t a i n  ternperaeures, 

Buildup of the  condensation modal i s  b a s i c a l l y  
complete and checkout t e s t s  have commenced, 
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GEORGE C. %aaIBSmL'Hbe SPACE PLIGHT CENTER 
TEST UBBMTORY 

MONTHLY IBP%BGRESS REPORT 
TECmBCAL SUPPORT DIVISION 

April 1, 196% through Aprf l 309 196% 

I, SATURN PB 

Fabrication of the second Saturn IB Nose Cone 
Transporter has progressed almost to sompletfsn, Completion 
is expected by May 5, 1967. 

11, SATURN V 

1. Performed an evaluation f o r  Industrial operations 
of the Douglas Company's proposed blast protection and 
relocation of GSE on the S-HVB-Beta %I1 Test Stand in 
Sacramento. 

2. Provided technical follow-yp on the installation 
of blast protection as proposed by Test Laboratory on the 
S-IVB-Beta I Test Stand in Sacramento, 

Design continued on the build-up for the S - I 1  Structural 
Test Specimen. Design reached about 30 percent completion, 
with completion date tentatively set as July 1, 19670 

C, GSE Testing 

1. Participated in the technical consultations 
covering the cracks discovered frra the S-'I[@ Launch Hold Down Arms. 

2. Continued participation in the technical consul- 
tations concerning testing of the Launch Escape System on the 
Random Motion Simulator of the Command Module, 
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Design was completed on model engine cluster mounting 
plates for various configurations to be used sm Acoustic 
Test Facility Position 116, 

1. The S-IC-D Steel Forward Handling Wing was 
completed, tested, and used to remove the S-IC-D from the 
Saturn V Dynamic Test Skand, It remained attached ta the 
stage which was shipped to Miehsud for storage, 

procured 
termina t i 

The S-IG-F Steel Forward Handling Ring was 
from the Blue Springs Machine Company by contract 
on due to faulty workmanshfp, The rfng was removed 

to MSFC where reclamation will be attempted as current work 
schedule permits, Total contract price f o r  the S-IC-D and 
S-IC-F Handling Wings was $&2,0QQ; settlement price for both 
rings was $37,000, 

3, Procurement action was taken to acquire, by 
June 1, 1967, a Steel Forward Handling Ring for the S-IC-T 
stage and at a later date an addftisnal two S-IG Flight Stage 
Steel Handling Rings, Contract prices were $41,080 for the 
S-IC-T Ring and $38,000 each on subsequent rings from 
Progressive Welders, Inc, 

4 .  The S-IB Transporter and the S-IC Thrust Structure 
Cradle have been shipped ta N U  for their use %n handling the 
S-I1 Structural Test Specimens, 

5 .  Work i s  continuing on purchase approvals and 
resolution of field problems for the Barge "'Orion" modification 
in Savannah, Georgia by the Diamond Manufacturing Company. All 
dry dock work and bottom repairs are complete, The design for 
the Nitrogen Pressurization System for the Barge "Orisan" was 
completed and will be released f o r  fabrfcatfon the first week 
of May. 

6. Work is continuing on the revislons to the S-PC 
Transporter drawings and manual, 

FOR INTERNAL USE ONLY 



7. Design and document%tion have been completed on 
the modifications to the A-Frame Handling Boom for the Barge 
"Poseidon". 

8. The third set of S-HC Storage Stands was shipped 
to Michoud for use by the BoeFng Company, 

9 .  The Cargo Lift Trailers were completed. 

10. Tie down arrangement drawings were completed for 
transporting the S-PI, a pressure vessel, and several Titan 
Missiles on the Barge "Point  arrow", 

11. Design and documentation continue on such projects 
as: (a) "As built" drawings of the MTF Shuttle Barges 
(b) S-IC Fin, Fairing, and Engine Extension Trallers 
(c) Marine tie down for empty S-HC Transporters (d) Modifi- 
cations to Instrumentation Unit protective covers, 

1. Study and evaluation sf the removal of the Engine 
Fragmentation Shields for the A - l  and A-2 S-HI Test Positions 
were completed. 

2. Evaluation and recommendations for the redesign of 
high pressure and cryogenic systems at MTF continues. 

111. SUPPORTING RESEARCH Ah+ TECmOLOGY 

A. Design was completed on the Safety Support Hardware 
for the 1/10 scale model S-EG Booster used fn drop tests, 

B. Design was started on the 1/10 model S-IC Stage and 
Facility for rotational drop tests sf the S-IC Stage Recovery 
Program, 

C. Design was completed on the existing Monorafl System at 
Building 4732. 

D. Design was completed on the lubrication system and the 
chain drive idler adjustment msdiffcation for the 5,000,000 
pound load cell tester at the Instrumentation Laboratory, 
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E. Design was completed on a camera vfewfng port 
modification for the 40 percent scale model S-IC LOX Slosh 
Tank. 

F. Finished preliminary design on the LH2 Nass Flow 
Calibration System, 

G, Design continued on mounting the 6 '  X g 8  vacuum 
chamber in the S-IB Dynamic Test Stand. 

H. Design criteria preparation for the 38 '  diameter X 65' 
long vacuum chamber to be located near the S-IB Dynamic Test 
Position continued, 

I. Continued investigation and evaluation and over- 
seeing of Test Laboratory effort in the studying sf Hydrogen 
Embrittlement of metals, 

J. Proposed a protective blase shield study program in 
conjunction with current Pyro project being conducted at 
Edwards Air Force Base, 

IV. OTHER PROGRAMS 

Design of a condensation model to be used to support 
the design of the S-IVB Orbital Workshop Environmental Control 
System progressed to 90 percent completion, 

A work order for a desfgn estimate on the Apollo 
Telescope Mount Rack and Transporter has been issued along 
with preliminary requirements to the Support Contractor (BECO). 

Lunar Brill 

Work continued in the redesign improvement of 
components found inadequate on the prime eowtractor8s prototype 
drills. This is a continufng project for as long as drill 
evaluation is carried out, 
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Studies began on the transporter requirements of the 
Voyager Modules, 

E .  Nuclear Ground Test - - -  Module - -  . 

Budget request for rou$e surveys to determine best 
transporter route for the Nuclear Ground Test ModuEe, 

Redesign of components Test Position 502 high 
pressure gas and cryogenic systems to accommodate the 
J-2X-J-2T program continued to about 20 percent completion, 
Design started on an emergency escape system from this 
position, 

Design was completed sn a deceleration device for 
thin walled propellant tanks in support of the joint NASA 
Air Force propellant catastrophic studies. 

3. W u u m  Chamber 

Design crfteria preparation continued on the 
38' X 65hacuum chamber to be located near the Saturn PB 
Dynamic Test Position, Design criteria progressed to about 
15 percent completion, 
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GEORGE C ,  MARSHALL SPACF FLXGKX CEKiER 
II"ESY LALABORA'T3RY 

MOXTBEY PRXRESS RE'PQR'L 
ADVAfiCE:D FACXLS 21FS PLAKK1 NG OFFICE 
APRIL 1, 1967 t h r s a g h  APRIL 30,1967 

I .  FACILITIES 

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

1. A p r o j e c t  r e q u e s t  i s  being prepared f o r  m o d i f i c a t i o n s  t o  
b u i l d i n g  4684. 

2 .  Completion of d e s i g n  c r i t e r i a  h a s  been accomplished and t h e  
fo l lowing  p r o j e c t s  a r e  a w a i t i n g  s t a r t  of  d e s i g n :  

a .  Helium Line Extens ion  ta Bui ld ing  4650 

b .  High P r e s s u r e  A i r  P i p e l i n e  

c. P r o j e c t  8008 - I n s t a l l a t i o n  of Szearn E j e c t o r  System (Bldg.  4557) 

3 .  Design i s  underway on P r o j e c t  Ko. 7072 - Addi t ions  t o  Cryogenic Stor2 

4 .  Completion of d e s i g n  has  been  accomplished on P r o j e c t  No. 6742 
GN;! Connector Line . 

5 .  P r o j e c t s  Adver t i sed  f o r  Bids Enelude: 

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

b. P r o j e c t  No, 6255 - Pavement Addi t ion ,  Bui ld ing  4653 

e .  P r o j e c t  No, 7058 - Stcam k ine  Extension t o  LB2 T e s t  F a c i l i t y  

d .  F i r e  Detection System 

e .  Improvements i n  t h e  'ViciniEy of Bui lding 4650 

f .  P r o j e c t  No, 7021 - GH2 Transmiss ion System, Phase I1 

g .  P r o j e c t  No, 7023 - GEL P i p e l f n e  System, CTL Area 

h .  P r o j e c t  Nc. 7031 - M o d t f i c a t i o n s  t o  Provide LR2 S e r v i c  
a t  T e s t  Stand 300 - Phase I T .  
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