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I SATURN 1/15 PROGRAM 

A. S-IB-5 

Stage S - 1 B - 5  a r r i v e d  a t  MSFC on Barge Palaemon on February 27, 

1966 and was i n s t a l l e d  i n  S t a t i c  Test  Tower East on February 28, 1966. 

The LOX pump s h a f t  sea l s  on a l l  e i g h t  engines were removed by Rocketdyne 

personnel and rep laced by mod i f i ed  seals  w i t h  ven t  holes d r i l l e d  through- 

o u t  t he  seal  housing. The LOX seal d r a i n  l i n e s  were removed and rep laced 

by inst rumented d r a i n  l i n e s  t o  p rov ide  temperature measurements d u r i n g  

f i r i n g  t e s t s ,  Funct ional  checkouts and i e a k  t e s t s  a re  i n  progress. The 

p r o p e l l a n t  l o a d i n g  t e s t  i s  scheduled f o r  March 17, 1966. The two s t a t i c  

f i r i n g s  a r e  p r e s e n t l y  planned f o r  March 24 and 33,  1966. 

The f l ame de f  l e c t o r  was repai  red and add i t iona l  ho l  es were 

d r  i 1 1 ed on p l  aces where eros i o n  occur red on prev ious t e s t s .  

6. Power P l a n t  Test Stand 

1 .  No t e s t s  were conducted d u r i n g  t h i s  r e p o r t  p e r ~ o d .  

2. Engine f i r i n g  and low temperature environmental t e s t i n g  o f  

H-1 engine h y d r a u l i c  package assemblies a re  planned f o r  the  nex t  r e p o r t  

pe r  i od . 

3 .  An environmental  t e s t  setup has been prepared and engine 

H-7057 has been checked o u t  and readied f o r  s t a t i c  f i r i n g ,  

4, T e s t i n g  w i l l  begin sub jec t  t o  r e c e i p t  o f  hydraul  i c  components 

from CCSD, 

C .  

1 .  Two t e s t s  were conducted d u r i n g  t h i s  r e p o r t  p e r i o d  as shown 

i n  t h e  t a b l e  below: 
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TEST NO. DATE DURAT l ON REMARKS - 
S-IVB-016 2-21 -66 40.19 seconds C u t o f f  by t he  gas generator 

over temperature dev ice.  

S - I  V5-017 3-1 -66 412,44 seconds C u t o f f  due t o  f u e l  dep le t i on .  

2. The major  o b j e c t i v e s  o f  t e s t  S-iVB-016 were t o  s imu la te  t h e  

fuel- tank  pressures and t h r u s t  chamber p r e - c h i l l  temperature expected on 

v e h i c l e  S-IVB-201 d u r i n g  launch, These o b j e c t i v e s  were met d u r i n g  t h e  t e s t .  

3 .  The major o b j e c t i v e s  f o r  t e s t  S - I  VB-017 were as f o l  lows: 

a, Program m i x t u r e  r a t i o  (Prope l lan ts  were loaded so as t o  

cause t h e  P.U.  v a l v e  t o  opera te  i n  t he  c losed p o s i t i o n  f o r  100-150 seconds.) 

b. LH2 l o a d i n g  and topp ing  us ing  p r o p e l l a n t  t ank ing  computer 

sys tema 

c.  Fuel seci  r c u l  a t  i on  system performance (d r y  f u e l  feed 

duc t  c h i 1  ldown). A1 1 o b j e c t i v e s  were met on t h i s  t e s t .  

D * 

1 .  Th i s  program suppor ts  P&VE i n  the  Saturn I 5  Veh i c l e  "POGO" 

Study. The program i s  necessary t o  e s t a b l i s h  a  r e l a t i o n s h i p  between 

s u c t i o n  l i n e  resonant f requency and pump s u c t i o n  pressure f o r  t h e  S - I B  

o x i d i z e r  and f u e l  de l  i v e r y  systems. 

2. No t e s t s  were conducted d u r i n g  t h i s  r e p o r t i n g  p e r i o d  due t o  

h i ghe r  p r i o r i t y  t e s t  programs. 

I I  SATURN V PROGRAM 

A, 

Modi f i ca t i ons  were completed on t he  West Area F-1 Test  Stand 

t h r u s t  measuring system and F-l Engine F-4T2 was i n s t a l  l e d  f o r  t h e  nex t  

s e r i e s  o f  t e s t s  scheduled t o  beg in  on March 1 5 ,  1966, 
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B. F-1 Heat Exchanger Development Bests 

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  

ve r  i f y  t he  des i gn o f  t he  F-1 Heat Exchanger. 

Three t e s t s  o f  48-second d u r a t i o n  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  t o  ca l  i b r a t e  t he  S - I C  heat  exchanger he1 ium o u t l e t  f l o w  

o r i f i c e .  

Bes t  i ng was completed and the  t e s t  c e l l  i s be ing  readied t o  

con t i nue  t e s t s  u s i n g  c o l d  he l ium i n  t he  heat exchanger he l ium c o i l s .  

B e s t i n g  i s  scheduled t o  be resumed i n  March 1966. 

C. L i q u i d  Hydrogen J-2 Heat Exchanger 

Th i s  t e s t  program has supported t he  development o f  t h e  J-2 4 - c o i l  

heat  exchanger us ing  LOX as the  f l u i d  through the  heat exchanger c o i l s .  4 

s e r i e s  o f  t e s t s  were conducted on a J-2 4 - c o i l  " shor t -co i l -pack"  heat  

exchanger and a memo r e p o r t  cover ing  these t e s t s  has been publ ished.  A t  

t h i s  t ime, t h e r e  i s  an i n d i c a t i o n  from the  P I V E  design group t h a t  f u r t h e r  

t e s t i n g  under t h i s  program w i l l  no t  be requ i red .  

D. 

Phis  program i s  be ing  conducted t o  develop and improve LOX turbo-  

pump seal s, Th i s  wi 1 l be accompl i shed by compar i ng wear charac te r  i s  t i  cs 

o f  va r i ous  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  the  seal t e s t  f i x t u r e  a t  simu- 

l a t e d  turbopump o p e r a t i n g  cond i t i ons .  

Minor  m o d i f i c a t i o n s  t o  the  t e s t  stand a re  near ing  complet ior i .  

The s h a f t  coup l i ng  has been mod i f i ed  and rebalanced. P r e c i s i o n  a l ignment  

o f  t h e  t e s t  f i x t u r e  and d r i v e  t u r b i n e  has been accomplished. Turb ine  and 

t u r b i n e  i ns t rumen ta t i on  checkouts a r e  underway. S t a t i c  cryogenic  t e s t s  o f  

t h e  t e s t  f i x t u r e  w i l l  s t a r t  i n  t he  near f u t u r e .  

F O R  I N T E R N A L  U S E  O N L Y  



cc 

E. 

T h i s  p r o j e c t  i s  be ing  conducted t o  determine i f  two LOX c i r c u l a -  

t i o n  pumps, which were be ing  considered as a backup method t o  p reven t  

geyser ing  i n  t h e  S - l C  LOX s u c t i o n  l i n e s ,  can meet acceptance requirements 

and opera te  s a t i s f a c t o r i l y ,  

Two t e s t s ,  us i ng  LOX i n  t h e  system, have been conducted w i t h  

t e n t a t i v e  r e s u l t s  i n d i c a t i n g  s a t i s f a c t o r y  ope ra t i on  o f  the  pump. The 

t e s t  da ta  i s  under eva lua t i on ,  Tes t i ng  w i l l  cont inue.  

F. 

Ph is  program i s  be ing  conducted t o  i n v e s t i g a t e  sca le  model F- l  

gas generator  i n j e c t o r s  o f  va r i ous  designs t o  determine t h e i r  s u i t a b i l i t y  

f o r  full s c a l e  eva lua t i on ,  Each candidate i n j e c t o r  i s  sub jec ted  ta a  

two-par t  t e s t  program. Pa r t  1 cons i s t s  o f  water f l o w  t e s t s  t o  determine 

d ischarge  c o e f f i c i e n t s  and p a t t e r n  c h a r a c t e r i s t i c s ,  Pa r t  I I  cons i s t s  o f  

h o t  f i r i n g s  w i t h  va r i ous  p r o p e l l a n t  m i x t u r e  r a t i o s  and f l ow ra tes .  

Cleaning o f  the LOX system was completed; however, no t e s t s  were 

conducted d u r i n g  t h i s  r e p o r t i n g  pe r i od  because o f  h igher  p r i o r i t y  work - 
MTF Valve Tes t ing .  I f  MPF Valve Tes t i ng  d imin ishes,  t h e  e v a l u a t i o n  o f  

cand ida te  i n j e c t o r  #5 wi l l resume i n  March, 

G. 

A p r o j e c t  was es tab l  ished t o  conduct t e s t s  on an F-1 gas genera- 

t o r  w i t h  d i f f e r e n t  i n j e c t o r  con f i gu ra t i ons ,  The o b j e c t i v e s  o f  the  program 

a r e  to a l l e v i a t e  de t r imen ta l  pressure o s c i l l a t i o n s ,  reduce cont inued com- 

b u s t i o n  i n  t he  t u r b i n e  manifGld,  and increase gas generator  performance. 

Three t e s t s  were conducted on the  Rocketdyne exper imental  doub le t  
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i n j e c t o r  d u r i n g  t h i s  r e p o r t  per iod ,  The e v a l u a t i o n  o f  t he  exper imenta l  

doub le t  w i l l  be completed d u r i n g  March, and t h e  e v a l u a t i o n  o f  t h e  P&VE 

doubl e-swi r l  cup i n j e c t o r  wi 1 l f o l  low. 

A r e p o r t  cove r i ng  t he  PGVE concent r i c - tube  i n j e c t o r  e v a l u a t i o n  

i s  be i  ng prepared. 

Ha 

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 as accu- 

mulated t e s t  t ime, heat  exchanges su r f ace  temperature and water 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  o f  carbon f i l m  r es i s tance  on the  F-1 heat  

exchanger, A t e s t  apparatus i s  be ing  used which p rov ides  the c a p a b i l i t y  

t o  measure t h e  th ickness  o f  carbon deposi ted on a t ubu la r  heat t r a n s f e r  

s e c t i o n  i n  cross f l ow ,  

Cleaning o f  t h e  LOX and GN2 systems was compl eted; however, no 

checkout t e s t s  were conducted because o f  h igher  p r i o r i t y  work - MTF 

Valves and o t h e r  t e s t  programs. T e s t i n g  w i l l  be resumed d u r i n g  t h e  month 

o f  March 1966. 

1 .  

Th i s  i s  a development t e s t  program t o  suppor t  development o f  a 

J-2 gas generator  i n j e c t o r ,  One t e s t  was accomplished i n  t h i s  p e r i o d  i n  

which an i n j e c t o r  w i t h  a mod i f i ed  LW2 i n l e t  was used, The m o d i f i c a t i o n  

g r e a t l y  reduced LH2 leakage, A change from a py ro techn ic  i g n i t i o n  system 

t o  an e l e c t r i c a l  spark  i g n i t i o n  system i s  be ing  made, T e s t i n g  i s  scheduled 

t o  con t i nue  t he  week o f  March 14, 1966, 

J .  

T h i r t y - s i x  c ryogen ic  f a c i l i t y  va lves  have been t es ted  t h i s  month 

i n  accordance w i t h  requirements o u t l i n e d  by MTF- E i gh t  va lves leaked 
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excess i ve l y  and were re tu rned  t o  t he  Valve Laboratory  f o r  c o r r e c t i v e  main- 

temnce.  A l  l va lves  were reserv iced ,  re tes ted ,  and found t o  be acceptable,  

A41 va lves  have been re tu rned  t o  the  Valve Labora to ry  f o r  shipment t o  MTF. 

K; 

Th is  p r o j e c t  was requested by PGVE i n  an e f f o r t  t o  develop t h e  

hubtess- type inducer f o r  use on f u t u r e  turbopumps, 

One t e s t  was conducted i n  February t o  check ou t  the  pump, system 

and i ns t rumen ta t i on  program, - 

Fur ther  t e s t i n g  has been temporar i l y  de l  ayed because o f  repai  r s  

necessary t o  t h e  l ube  o i l  system f o r  the  pr ime mover, Bes t i ng  should be 

resumed i n  March 

L.  

1 .  The LOX Slosh F a c i l i t y ,  a 40% s c a l e  model o f  the  Saturn V ,  

S-lC stage,  LOX tank and s u c t i o n  l i n e s  was es tab l i shed  t o  suppor t  PGVE 

Stud ies  o f  tank  p ressu r i za t i on ,  p r o p a l l a n t  geyser ing, s losh ing ,  and t a n k i n g  

phenamena. 

2.  One One Pressur ized D ra in  Test w i t h  P rope l l an t  Slosh and two 

cons tan t  Pressure D r a i n  Tests w i t hou t  Slosh were s u c c e s s f u l l y  conducted 

durFrrg t he  month o f  February. A l l  t h r e e  t e s t s  used GH, as pre-pressurant  

and ho-t GOX as t he  pressurant .  The i n i t i a l  u l  Bage f o r  a l l  t e s t s  was 5%. 

The f i n a l  t e s t  o f  t he  s e r i e s  i s  scheduled f o r  March 8 ,  1966. 

M .  

1 .  Th i s  program suppor ts  PGVE i n  the  areas o f  kH2 p r o p e l l a n t  

feed system s tud ies  and s tud ies  o f  LOX p r o p e l l a n t  feed systems i n  an e l l i p -  

so i  da l  tank. 

2, There was no t e s t i n g  a t  t he  bM2 Slosh Tes t  Fac i l  i t y  d u r i n g  

t h i s  r e p o r t  p e r i o d  due t o  t e s t s  a t  the ad jacent  LOX Slosh Best  Stand, 
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T e s t i n g  w i l l  be resumed i n  A p r i l  1966. 

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

1 .  The S-IVB A u x i l i a r y  Propu ls ion  System Test Program was 

requested by PGVE t o  e s t a b l i s h  an in-house c a p a b i l i t y  f o r  conduct ing 

t e s t s  on upper s tage u l l a g e  and a t t i t u d e  c o n t r o l  motors. 

2. S i x  "burp f i r i ngs" were conducted a t  sea 1 eve1 cond i t ions 

on t h e  Saturn IB/S-IVB Module on February 16, 1966. These t e s t s  con- 

s i s t e d  o f  125 m i l l i s e c o n d  bu rs t s  on each engine fo l lowed by two 65 MS 

ON - 134 MS OFF pulses on each engine. The purpose o f  t he  t e s t s  was t o  

v e r i f y  t h a t  the  module would operate s a t i s f a c t o r i l y  a f t e r  remain ing 

exposed t o  p r o p e l l a n t s  f o r  an extended pe r i od  o f  t ime (20 days). A l l  

systems operated normal l y. 

3. The Th ioko l  Steam Generator /E jector  System has completed 

acceptance and checkout t e s t s .  Th i s  system, i n  con junc t i on  w i t h  the  

Gemini Steam E j e c t o r  System, w i l  l be used t o  ma in ta i n  s imulated pressure 

a t t i t u d e  d u r i n g  t h e  44-hour d u t y  c y c l e  t o  be conducted on t he  APS Module. 

Th i s  t e s t  i s  scheduled f o r  the  l a t t e r  p a r t  o f  March. 

0, 40,000 GPM Flowbench- 

1 .  Ph i s  f a c i l i t y  supports the Inst rument  Development Branch o f  

Tes t  Labora to ry  by p r o v i d i n g  a h i g h  f l o w  water c a l i b r a t i o n  capabi l  I t y .  

2. F a i l u r e o f T o l e d o w e i g h i n g s y s t e m h a r d w a r e n e c e s s i t a t e d  

f a c i l i t y  m o d i f i c a t i o n s  which a r e  c u r r e n t l y  i n  progress, 

P. 

Th i s  program, requested by P I V E ,  cons i s t s  o f  s t u d y i n g  t he  

e f f e c t i v e n e s s  o f  "super i nsu la ted1#  bH2 tanks i n  a s imu la ted  space env i ron-  

ment o f  t o r r  pressure, ' 
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2. Two a d d i t i o n a l  o i l  d i f f u s i o n  pumps (50,000 l i t e r / s e c  each) 

have been i n s t a l l e d  on t h e  vacuum chamber i n  o rder  t o  reach a  s imu la ted  

space p ressure  o f  l o m 6  t o r r  f o r  f u r t h e r  t e s t s  on the  super i n s u l a t e d  LH2 

tank, As repor ted  1 as t month, t h e  chamber u i  t imate pressure was 10-5 t o r r  

f o r  t he  f i r s t  s e r i e s  o f  t e s t s  bn t h e  LH2 t e s t  tank (Test  Tank #2) .  - 

3. Tes t  Tank #2 has been r e i n s t a l l e d  i n  the vacuum chamber and 

t e s t i n g  i s  scheduled t o  beg in  t he  week o f  March 14. Upon complet ion o f  

t he  t e s t s ,  Tes t  Tank #2 w i l l  be re tu rned  t o  ME Labora to ry  f o r  r e - i n s u l a t i o n ,  

Tes t  Tank #3 ( i n s u l a t e d  w i t h  L i nde  SI i n s u l a t i o n )  i s  scheduled f o r  de l  i v e r y  

t o  Tes t  Labora to ry  d u r i n g  t he  f i r s t  week o f  A p r i l  1966. 

Q. F-1 Turbopump Fac i l i t y  

1 ,  The F-l Turbopump Faci l i t y  prov ides the  capabi 1 i t y  t o  per-  

form checkout, ca l  i b r a t i o n ,  qua1 i f  i c a t i o n ,  and development t e s t s  on S - I  C/ 

F-1 Turbopump p r o p e l l a n t  feed systems. Th is  f a c i l  Oty con ta ins  a  gas 

generator  d r i v e n  F-1 turbopump which i s  mounted on a  t h r u s t  chamber and 

s imu la tes  t h e  S - I C  f l o w  system from the  s u c t i o n  duc t  i n l e t s  t o  t he  main 

s h u t o f f  va lves  o f  the  engines, 

2, Tes t  da ta  from S- l C POGO Best  C-006-45 have been sen t  t o  ' 

Rocketdyne i n  suppor t  o f  t he  F 1 engine a n a l y t i c a l  c o n t r a c t  NASW-16. Th i s  

compl e tes  t he  t ransmi t t a l  t o  Rocketdyne o f  al l t e s t  da ta  taken dur i ng F- l  

Turbopump POGO Tests.  No t e s t s  were conducted d u r i n g  t h i s  r e p o r t  per iod .  

Tes t  i ng i s  schedul ed t o  resu@e i n  Ap r i  1 :  

3 .  Ten f l o w  c a l i b r a t i o n  t e s t s  were conducted on the  M-1  F a c i l i t y  

LOX t u r b i n e  f lowmeter.  Th i s  program i s  scheduled t o  be completed by t he  

m i  dd l  e  o f  March. 

4, S i x  Prevalve Closure Tests  were conducted a t  the  S-16 Fuel 
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F l o w l i n e  Tes t  P o s i t i o n .  These t e s t s  were performed t o  determine t he  

c l o s i n g  c h a r a c t e r i s t i c s  o f  t he  AiResearch S - l C  Fuel Prevalve. Flows 

v a r i e d  from 4,000 GPM t o  7,700 GPM, The p reva lve  was o r i f i c e d  t o  c l ose  

i n  1.610 seconds a t  a  f u e l  f l o w r a t e  o f  7,700 GPM, wi t hou t  exceeding a  80 

p e s . i . g .  p ressure  surge. Th is  completes the  va l ve  c l o s u r e  t e s t s  t o  be 

performed on t h i s  prevalve.  S i m i l a r  t e s t s  w i l l  be conducted on a  

Whi t t a k e r  Fuel Prevalve d u r i n g  March 1966. 

5. Three t e s t s  were conducted a t  the S - I C  LOX F low l i ne  Test  

P o s i t i o n .  These t e s t s  were performed t o  o b t a i n  f l o w  and pressure da ta  

on t he  F lexon ics  S - l C  LOX lnboard PVC, LOX f lows were v a r i e d  from 

10,400 GPM t o  38,900 GPM. These t e s t s  completed t he  program t o  be 

accomplished on t h i s  PVC.  An Arrowhead LOX lnboard PVC w i l l  be t es ted  

i n  March 1966, 

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

1 .  Th i s  t e s t  program was requested by P I V E  t o  s tudy t he  e f f e c -  

t i veness  o f  t h e  LH2 Tank I n s u l a t i o n  c u r r e n t l y  planned f o r  eventua l  use on 

t h e  S - I !  s tage  o f  t he  Saturn V veh i c l e .  The o b j e c t i v e s  o f  the program 

are: (a) t o  determine t he  heat  t r a n s f e r  c o e f f i c i e n t  o f  t he  i n s u l a t i o n ,  

and (b) t o  determine what e f f e c t ,  i f  any, f i l l  and d r a i n  cyc les  have upon 

the  adhesive. 

2 .  The Simulated Aerodynamic Heat ing Tests were delayed due t o  

l a t e  d e l i v e r y  o f  sea le r  m a t e r i a l .  T e s t i n g  w i l l  s t a r t  one week a f t e r  t he  

m a t e r i a l  i s  rece ived.  

S .  

1 .  The Zero G r a v i t y  Drop Tower w i l l  be u t i l i z e d  t o  a s s i s t  PEVE 

i n  the  s tudy  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 oca ted  i n  t h e  Saturn V Dynamic Stand. 
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2. Twelve t e s t s  were conducted d u r i n g  February. One t e s t  w i t h  

the  LH2 i n t e r f a c e  package (C-024-1 631, f ou r  t e s t s  w i t h  t he  LH2 d r a i n  

package (6 -024 -4~2  through 4 ~ 5 1 ,  and seven t e s t s  w i t h  the  LH2 impuTse 

package ( s i x  t e s t s ,  C-024-3F1 through 3 ~ 6 ,  w i t h  impulse o f  the  LH2 tank  

a f t e r  d rop  and one t e s t ,  C-024-2~1,  w i t h  impulse o f  the  LH2 tank p r i o r  t o  

d rop) .  

3, The 1 i q u i d  f o r  a1 l t e s t s  was petroleum e the r  and the  t e s t s  

were conducted a t  0.28 g and 0.02 g ( d r a i n  package). The p l e x i g l a s s  

window on t he  drag s h i e l d  f a i l e d  on t e s t  C-024-3F&. The f a i l u r e  was 

a t t r i b u t e d  t o  work f a t i g u e  o f  the  g lass and suppo r t i ng  s t r u c t u r e .  The 

window was rep laced w i t h  aluminum. 

T. F l u i d  C o r r e l a t i o n T e s t s  

1 .  These t e s t s  were requested by A s t r i o n i c s  Labora to ry  t o  eva lu -  

a t e  t h e  performance o f  F - l  servoactuators  w i t h  5606, R P - I  and RJ-1 f l u i d s .  

2. Hydraul i c Research Servoactuators  SN061 f a i l e d  s t r u c t u r a l  l y  

on  Febcuary 14, 1966, a f t e r  complet ing 53,220 cyc les  o f  a  130,000 c y c l e  

endurance t e s t .  The f a i  1 u r e  was l oca ted  i n  the same general area where 

H-f't a c tua to r  SN-051 f a i l e d  on October 29, 1965. Ac tua to r  061 has been 

removed f rom the  t e s t  setup and re tu rned  t o  A s t r i o n i c s  f o r  f a i l u r e  a n a l y s i s .  

A t  t he  p resen t  t ime, Moog Servoactuator  SN067 i s  undergoing 

endurance t e s t i n g ,  and has success fu l l y  completed 55,000 cyc les  o f  t he  

130,000 c y c l e  endurance t e s t .  

U. 

1 .  H igh Pressure F l u i d  Tests - The f o l l o w i n g  t e s t s  a r e  be ing  

conducted t o  q u a l i f y  h i g h  pressure pneumatic components i n  the  High Pressure 

F l u i d  Tes t  F a c i l  i t y :  

F O R  I N T E R N A L  U S E  O N L Y  
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a, Th is  program 

f o r  KSC i s  t o  qua1 i f y  Grayloc 10,000 p a s ,  i . 9 ,  coupl ings f o r  use w i t h  p i p e  

l a r g e r  than 1-3/4" i n  diameter,  A1 1 t e s t i n g  i s  complete. The f i n a l  

r e p o r t  i s  scheduled f o r  complet ion on March 1 1  , 1966, The coupl i ngs have 

performed s a t i s f a c t o r i l y .  

b. 

Valve, Ph is  t e s t  program i s  be ing  conducted f o r  MSC t o  q u a l i f y  the  Annin 

p ressure  c o n t r o l  system (EAC-11) f o r  use i n  LC-39 h i g h  pressure pneumatic 

d i s t r i b u t i o n  system, The system u t i  l i zes an e l ec t rohyd rau l  i c  c i  r c u i  t t o  

c o n t r o r  poppet p o s i t  ion.  L i n e  s i z e  i s  6 inches. The t e s t  schedule has 

s l i p p e d  because o f  problems encountered by the  manufacturer 's  f i e l d  

r e p r e s e n t a t i v e  when a d j u s t i n g  the servo system and because o f  h igher  

p r i o r i t y  MTF work, Work has now resumed, 

c.  Th is  t e s t  f o r  the  M i s s i s s i p p i  

Tes t  Faci 1 i t y  i s  t o  eva lua te  the f a c i  l i t y  regul  a t o r  (PCV-A) purchased f o r  

t h e  pneumatic system a t  MPF. The PCV-A requ i res  a d d i t i o n a l  t e s t i n g  and 

m o d i f i c a t i o n s  t o  prevent  seat  damage, The mod i f i ed  va lves were rece ived  

f rom t h e  manufacturer  on March 2, 1966, 

d. Autoc l  ave Hand Valve Test,  Th is  t e s t  program has been 

conducted f o r  KSC t o  q u a l i f y  t h i s  ON-OFF-type manual va l ve  f o r  use i n  a 

h i g h  p ressure  gas d i s t r i b u t i o n  system a t  Cape Kennedy, Tes t i ng  i s  complete 

and t h e  t e s t  r e p o r t  i s  be ing  w r i t t e n .  The va lves func t ioned  s a t i s f a c t o r i l y .  

2. LC-39 Mobi le  Launcher Holddown Arm Tes t  - 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 he  phys ica l  and f u n c t i o n a l  i n t e g r i t y  o f  

t he  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 he  mob i le  launcher.  

Al  l f ou r  holddown arms o f  the  second s e t  wi t h  forged l inks have been t es ted  
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and shipped t o  KSC. The t e s t  program on a1 1 fou r  se ts  i s  approx imate ly  

65% complete and i s  scheduled t o  be compl e ted  by May 23, 1966. 

3. Cryogenic Rotary  J o i n t  Test - This  j o i n t  i s  designed by KSC 

t o  re1 i eve  t w i s t  fo rces  i n  f l e x  l ines,  Pre l  im inary  t e s t s  were conducted 

December 30, 1965, and a  d e f e c t i v e  seal  caused leaks.  A  seal m o d i f i c a t i o n  

has been made and t e s t i n g  has been resumed w i t h  no a d d i t i o n a l  problems 

detected.  

4.  Pressure Vessel T e s t i n g  - This  i s  a  p o r t i o n  o f  a  research 

program be ing  conducted by Test  Labora to ry  t o  determine t he  e f f e c t  o f  

hydrogen embr i t t l emen t  i n  s t e e l  and the  e f f e c t  o f  pressure on a  new 

nozz le  design. 

A 38-cu. f t .  A. 0. Smith laminated b o t t l e  has been hydro- 

s t a t i c a l  l y  t e s t e d  t o  160% design pressure.  A  43-cu, f t .  Tay lo r  f o rge  

s o l i d  w a l l  b o t t l e  has been hydrostatically pressur ized  t o  f a i l u r e  and i s  

now a t  PGVE f o r  ana l ys i s ,  

A. 28-cu. f t ,  A. O n  Smith laminated b o t t l e  has been hydro- 

s t a t i c a l l y  p ressur ized  t o  f a i l u r e  and awai ts  ana l ys i s ,  Tes t l ng  i s  

expected t o  con t i nue  f o r  f i v e  months, Th is  f ive-month pe r i od  inc ludes the  

t h ree  months t h a t  the  vessels  w i l l  be subjected t o  a gaseous hydrogen 

i n t e r n a l  environment.  

5 .  Serv ice  Arms - Qua1 i f i c a t i o n  and acceptance t e s t s  a r e  be ing  

conducted f o r  KSC and PGVE on t h e  Saturn V s e r v i c e  arms p r i o r  t o  i n s t a l l a -  

t i o n  on t he  Mob i le  Launchers a t  KSC f o r  launch o f  Saturn V space veh i c l es .  

a. S - I C  I n t e r t a n k ,  Th i s  p r e f l i g h t  s e r v i c e  arm prov ides  LO2 

f i l l  and d r a i n  s e r v i c e  t o  t he  S-lC stage. I t  has reconnect c a p a b i l i t i e s  

i n  case o f  a  m iss ion  ho ld  o r  abor t .  

The arm was i n s t a l l e d  on the  tower s imu la to r  on January 28 
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and t e s t i n g  o f  t h e  reconnect assembly was begun on January 31, 1966. The 

c a p a b i l i t y  o f  t h i s  assembly t o  connect t o  t he  v e h i c l e  p l a t e ,  s u c c e s s f u l l y  

t r a n s m i t  c ryogen ic  f l u i d  through t he  LO2 couplers ,  and d isconnect  automa- 

t i c a l l y ,  was v e r i f i e d .  On February 17, 1966, arm r e t r a c t i o n  t e s t s  were 

begun. The d e c e l e r a t i o n  v a l v e  p l u g  was ad jus ted  u n t i l  s a t i s f a c t o r y  r e s u l t s  

were ob ta ined ,  and a  permanent p l u g  c u t  t o  t h i s  l e n g t h  and i n s t a l l e d .  

A second reconnect assembly was rece ived  and i n s t a l l e d  on 

February 23, 1966, Th i s  assembly had been cleaned t o  LO2 s p e c i f i c a t i o n s ,  

t h e  r e p l e n i s h  LO2 l i n e  had been evacuated, and mod i f i ed  b u t t e r f l y  va lves  

had been i n s t a l l e d ;  these cond i t i ons  had no t  been met on the  f i r s t  u n i t .  

Th is  u n i t  was subjected t o  reconnect,  d isconnect ,  and 

t r a c k i n g  t e s t s ,  and was found t o  be s a t i s f a c t o r y .  The arm was removed 

f rom t h e  tower s imu la to r  on February 24, 1966, and was loaded on t he  

barge on February 27, 1966, f o r  shipment t o  Cape Kennedy, 

Though severa l  problems were encountered d u r i n g  t e s t i n g ,  

t h i s  arm i s  cons idered q u a l i f i e d  f o r  the  Saturn V 500F wet t e s t .  Be fo re  

t he  arm can be considered f l i g h t  q u a l i f i e d ,  however, f u r t h e r  t e s t i n g  and 

d a t a  a n a l y s i s  i s  requi red,  

b. S-16 Forward. Th is  p r e f l i g h t  arm prov ides a i r  c o n d i t i o n -  

ing ,  e l e c t r i c a l ,  and pneumatic s e r v i c e  t o  t h e  S-16 stage, 

- System t e s t s  were completed us ing  a mod i f i ed  d e c e l e r a t i o n  

va lve ,  which gave an improved mot ion d u r i n g  r e t r a c t i o n .  The m o d i f i c a t i o n  

cons i s ted  o f  a d j u s t a b l e  p l u g  t o  p rese t  the  f l o w  compensating p o r t i o n  o f  the  

v a l  ve. 

The f l i g h t  hardware was t es ted  t o  f i n i s h  o f f  the  t e s t  

program. Th is  s e r v i c e  arm encountered some d i f f i c u l t y  d u r i n g  t e s t i n g ;  
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however, i t  can be cons idered q u a l i f i e d  t o  suppor t  the SA 500F wet t e s t s  

s i n c e  t h e r e  i s  t o  be no sepa ra t i on  from the  veh i c l e ,  Fur ther  t e s t i n g  i s  

r equ i red  be fo re  t h i s  arm can be considered f l i g h t  hardware. 

The arm, a f t e r  m o d i f i c a t i o n s ,  was shipped by barge t o  

KSC on  March 1 , 1966. 

c. S - l  l A f t ,  Th is  p r e f l  i g h t  arm serves as a personnel work 

p l a t f o r m  i n  o rde r  t o  s e r v i c e  t he  § - I  8 i n te rmed ia te  s e r v i c e  arm u m b i r i c a i s  

and p rov ides  v e h i c l e  i nspec t i on  t o  t he  a f t  end o f  the S - 8 1  stage, 

The t e s t  program was completed on February 7, 1966, and 

t he  arm shipped t o  Cape Kennedy v i a  t r u c k  on February 12, 1966, The 

s e r v i c e  arm i s  considered q u a l i f i e d  t o  suppor t  t he  SA 50OF wet t e s t s ;  

however, m o d i f i c a t i o n s  a r e  requ i red  be fo re  i t  can be q u a l i f i e d  f o r  §A501 

f l  i ght  veh i  c l  e. 

d, S - l  l In termediate,  Th is  i n f l i g h t  s e r v i c e  arm prov ides 

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, LHz, and LOX se rv i ces  t o  t h e  S-l l 

stage. The LH2 and LOX f i l l  l i n e s  have independent connect ions t o  t h e  

s tage w h i l e  the  remainder o f  t he  s e r v i c e  l i n e s  on t he  arm connected t o  

t h e  p tage  through one common c a r r i e r .  

The h inge assembl ies  were rece ived on January 17, 1966. 

These h inge assemblies and o the r  assoc ia ted hardware were i n s t a l l e d  and 

t he  s e r v i c e  arm was i n s t a l l e d  i n  t he  t e s t  f i x t u r e  on February 3, 1966, 

P re l im ina ry  t e s t s  were conducted us ing  kN2 f o r  s imu la ted  

p r o p e l l a n t s  on February 16, 1966; however, no conc lus ions were formed 

s i  nce t h e  p r o t o t y p e  propel  l an t  coupl i ngs l eaked. 

The power t r a n s i t i o n  m o d i f i c a t i o n ,  h inge  c y l i n d e r s  modi- 

f i c a t i o n ,  and severa l  misce l laneous m o d i f i c a t i o n s  have been incorpora ted  



i n t o  t h e  s e r v i c e  arm. The q u a l i f i c a t i o n  t e s t s  a r e  scheduled f o r  March 21. 

e. Serv ice  Module. The s e r v i c e  module arm i s  an i n f l i g h t  

arm and p rov ides  a i r  cond i t i on ing ,  e l e c t r i c a l ,  hydrogen ven t ine ,  and 

wate r -g lyco l  cool  i ng se rv i ces  t o  t he  ApoB l o  s e d i  ce module. 

The d e c i s i o n  has been made t o  keep t he  arm a t  MSFC f o r  

a  complete t e s t  program. 

Consoles 1 and 2 were rece ived  from Hayes on February 17, 

and have been i n s t a l l e d  on t he  tower. 

The arm hinges were rece ived  from Hayes on March 2. The 

h inge  c y l i n d e r s  were removed and d e l i v e r e d  t o  BECO f o r  m o d i f i c a t i o n .  The 

arm has been assembled and was i n s t a l  l e d  on t h e  tower on March 8. 

Prepara t ions  a r e  be ing made on t he  tower t o  begin t h e  - 

p l  anned t e s t  program. 

f. L i f t - O f f  Switch, Twenty a d d i t i o n a l  t e s t s  were conducted 

on t he  secondary sw i tch .  Tabular  da ta  i nd i ca tes  t h e  s w i t c h  i s  f u n c t i o n i n g  

adequate1 y. 
The k i n e t i c  switches were rep laced i n  t he  s w i t c h  assembly 

and t h r e e  t e s t s  were run  on t he  p r imary  and secondary switches. These 

t e s t s  i n d i c a t e  a  need t o  a d j u s t  the  f o l l o w e r  arm leng ths  a t  any t ime t h e  

k i n e t i c  swi tches a r e  changed- t o  i nsu re  t h a t  t he  swi tches c l o s e  a t  3/4 of 

22 in .  o f  v e h i c l e  t r a v e l  , 

1 1 1  RESEARCH AND DEVELOPMENT TECWNQLOGY PROGRAMS 

A. 

1 .  Th i s  program was requested by KSC t o  s tudy  the  f e a s i b i l i t y  

o f  launch ing  l a r g e  f l  i g h t  veh i c l es  o f  the  Sa tu rn  V and NOVA c i  asses from 
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2. Work i s  i n  progress on the  s i n g l e  engine repo r t .  T e n t a t i v e  

p l a rm i  ng c a l l  s  f o r  t he  a n a l y t i c  phase t o  be completed by May 3, 1966. 

B. J e t  Impingement on Simulated Lunar Surfaces 

1 .  Th is  program was requested by PGVE t o  s tudy t he  e f f e c t s  o f  

a  h o t  r ocke t  j e t  imping ing on probable 1 unar s o i  1 samples. 

2. An l n te rna l  Note has been w r i t t e n  f o r  t h i s  program and i s  

c u r r e n t l y  be ing  f i n a l  ized. 

C. 

t e s t i n g  has no t  resumed pending redes ign o f  thermal c o n d i t i o n i n g  

system by P&VE Laboratory .  

D. Combustion Dynamics 

The p r o j e c t  i nves t i ga tes ,  a t  an in te rmed ia te  t h r u s t  l e v e l ,  t h e  

combust i o n  s t a b i  1 i t y  t heo r i es  which have been developed anal y t  i c a l  1  y  o r  

a t  a  v e r y  smal l  t h r u s t  l e v e l .  The main areas o f  i n t e r e s t  a r e  combustion 

s t a b i  1 i t y  o f  LOX/RP-1 and LOX/H2 systems a t  t he  30M and 15K t h r u s t  l e v e l s  

respec t i ve1  y. 

Three t e s t s  were conducted w i t h  a  30K t h r u s t  LOX/RP-1 doub le t  

I l i k e - a n - l i k e  impingement i n j e c t o r .  The 17'-inch l ong  chamber and uncooled 

nozz le  were used f o r  a l l  o f  these t e s t s .  Two o f  the  t e s t s  were conducted 

I 

I t o  performance-map t h i s  i n j e c t o r  a t  d i f f e r e n t  O/F  r a t i o s .  The charac- 

t e r i s t i c  v e l o c i t y  was s l i g h t l y  h igher  than prev ious t e s t s  o f  t h i s  i n j e c -  

t o r  i n  a 12-3/8- inch chamber. One t e s t  was conducted t o  determine the  

a b i l i t y  o f  t h i s  in jector -chamber  combinat ion t o  s t a b i l i z e  a f t e r  be ing  

bombed w i t h  a  20-g ra in  pu lse  charge, A s i g n i f i c a n t  pressure pu l se  

occur red  b u t  was damped o u t  i n  approx imate ly  80 m i l l i - seconds .  

One GH2 blowdown, u t i l i z i n g  an engine chamber pressure s i m u l a t i o n  

1 . .  
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device, was conducted on the  15K LOX GH2 t e s t  f a c i l i t y .  The data from 

t h i s  blowdown w i l l  be used t o  determine f a c i l i t y  s e t t i n g s  f o r  f u t u r e  

tes ts .  

E. LH2 Seal Evaluat ion Tests 

This  program was i n i t i a t e d  t o  t e s t  var ious s t a t i c  seals f o r  

speciaT manhole covers on a 1 iqu  i d  hydrogen t e s t  tank. 

Faci 1 i t y  bu i l dup  i s  99% complete, The vent 1 i ne has been 

cl@aned and checked f o r  b ind ing  under cryogenic cond i t ions  a f t e r  i n s t a l -  

l a t  i on  o f  the hangers. Upon compl e t  I on o f  the l iqu  i d l eve1 probe 

inst rumentat ion,  the  system w i l l  be ready f o r  bH2 tes ts ,  

F. 

This  p r o j e c t  i s  t o  ob ta in  f r e e  stream and d is tu rbed stream 

c a t o r i m e t r i c ,  temperature, and pressure data from e x i s t i n g  Test Labora- 

t o ~ y  model rocket  engines which w i l l  be useful  i n  p r e d i c t i n g  f u l l  sca le  

rocket  eng i ne env i ronmen t s  . 
The f a c i  1 i t y  c lean ing  and val ve serv i c i ng has been completed 

and t e s t i n g  has resumed. Six  t es t s  have been conducted. S t a t i c  pressure, 

taf€al:  pressure and temperature measurements were made i n  the rocket  
t 

engine exhaust plume a t  20 nozzle e x i t  diameters from the engine. I n  

add i t i on ,  narrow view angle and wide view angle c a l o r i m e t r i c  measurements 

were made o f  the plume. 

G.  GH2 Engine Development - Phase I I I  

The purpose o f  t h i s  t e s t  program i s  t o  develop a 4000-pound 

t h r u s t  l e v e l  engine us ing as much e x i s t i n g  LOX/RP-1 engine hardware as 

poss ib le .  
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No m o d i f i c a t i o n  t o  t h e  combustion chamber has been requi red;  however, 

redes ign o f  t he  i n j e c t o r  was necessary, 

No t e s t i n g  was done d u r i n g  t h i s  r e p o r t i n g  pe r i od  due t o  f a c i l  i t y  

c lean ing .  T e s t i n g  w i l l  resume as soon as schedu l ing  permi ts .  

H. Acous t i c  Stud ies 

Bu i l dup  o f  t h e  new Acous t i c  Model Test  F a c i l i t y  i s  approxima- 

t e l  y  9O%,compl e te ,  Faci 1 i t y  checkouts a re  present1 y  be ing  conducted 

and t e s t i n g  i s  scheduled t o  beg in  around March 15, 1966. 

i V  FACfLITIES 

A. 

The c o n t r a c t  i s  s t i  1 1  approx imate ly  99% complete, The c o n t r a c t o r  

i s  i n  t h e  process o f  c o r r e c t i n g  c o n s t r u c t i o n  d e f i c i e n c i e s  and shock t e s t -  

i n g  of  t h e  LH2 and LOX p i p i n g  has been delayed u n t i l  c r i t i c a l  d e f i c i e n c i e s  

can be cor rec ted .  Shock t e s t  should be conducted i n  the  l a t t e r  p a r t  o f  

March. Cont rac t  p r i c e  i s  $2,908,035, The c o n t r a c t o r  has submi t ted a 

c l a i m  o f  approx imate ly  $67,000 f o r  de lay  incur red  by LHg p i p i n g  be ing  

s h i f t e d  t o  MTF, 

B.  Techn i ca l  Sys terns 

The c o n t r a c t o r ,  LSI Contract  NAS8-12093, has completed a l l  work 

under t h e  sub jec t  con t rac t ,  AS-bu i l t  drawings and f i n a l  t echn i ca l  docu- 

men ta t i on  was rece ived  February 22, 1966. Th i s  c o n t r a c t  a l s o  covered 

t echn i ca l  systems f o r  t he  Acous t i c  Model Tes t  F a c i l i t y  a t  CTL. Cont rac t  

p r i c e  i s  $1,659,553, p l us  pending a d d i t i o n a l  $22,000 change o rde r  which 

has n o t  been f i n a l  ized.  
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The c o n t r a c t o r  i s  45% complete. The c o n t r a c t  i s  scheduled t o  

be completed by May 23, 1966. Design through d e l i v e r y  phase, Cont rac t  

~ A S 8 ~ 1 2 0 6 5  p r i c e  i s  $1,308,318, i n s t a l  l a t i o n  Contract  NAS8-17126 i s  

I 

, The c o n t r a c t o r ,  LSI Contract  NAS8-12093, has completed a l l  work 

under the  s u b j e c t  c o n t r a c t .  As b u i l t  drawings and f i n a l  techn ica l  docu- 
I 
t 
I 

men ta t ion  was rece ived  on February 22,  1966, Th is  c o n t r a c t  a l s o  covered 
, 1 .  

I 
t e chn i ca l  systems f o r  the  Addi t i o n  t o  Components Test Faci 1 i t y .  Cont rac t  1 
p r  i ce i s $1,659,553 p l  us pendi ng add i t iona l  $22, OQO change o rder  whi ch has 

n o t  been f i nal i zed, I 

I 

I 

The c o n t r a c t o r  gave b e n e f i c i a l  use of  the Advanced Dynamic k *  I 
I 

.' I 
p o r t  i o n  on February 23, 1966. Contract  i s  scheduled t o  be compl e ted 

? :  I 
i n c l u d i n g  de l  i v e r y  o f  ['as-buull t" drawings by March 15, 1966. Contract  I 
p r i c e  es t imated  through pending change o rder  i s  $3,609,885. The 

c o n t r a c t o r  i s  99,4% complete. : 1 
I 

Modules one and two a re  i n  cont inuous s e r v i c e  f u r n i s h i n g  h i gh  I 
j 
I 

p ressure  N2 gas i n t o  the h igh  pressure N2 gas d i s t r i b u t i o n  system. A l l  , I 

usab le  equipment o f  modules t h ree  and f ou r  has been moved from b u i l d i n g  

4596 t o  the  p r o j k c t  where i t  i s  now be ing  r e i n s t a l l e d  a long w i t h  the  

remainder o f  t he  vacuum jacke ted  p ipe ,  

It i s  expected t h a t  modules 3 and 4 w i l l  be f i n i s h e d  a t  the  end 

o f  March, 1 



G. Saturn Support Test Area ( ~ Y 6 5 )  

1. - BOD 

i n s p e c t i o n  o f  i n t e r i o r  o f  b u i l d i n g  was he ld  on February 17, 1966, i n  I 
I 
1 

o rde r  t o  complete c e r t a i n  i tems. O r i g i n a l  b r i d g e  crane i s  s t i l l  scheduled 
1 

I 

t o  be i n s t a l  l e d  by March 15, A change o rde r  has been processed f o r  an I 

a d d i t i o n a l  b r i d g e  crane, Th is  p r o j e c t  was 95% complete February 10, 1966. i 
I 

2. - The c o n s t r u c t i o n  con t rac -  I 

I .  

t o r  remains f a r  behind schedule, ma in l y  due t o  improper shop drawing 

s u b m i t t a l s .  The m a j o r i t y  o f  subm i t t a l s  do no t  meet the requirements o f  j 

the s p e c i f i c a t i o n s .  ConStract ion i s  approx imate ly  35% complete and 17 : 

1 

weeks behind schedule, Contract  cos t  i s  $969,000, 1 

3. - The s t r i k e  a t  the Cryovac 1 

Company p l a n t  has ended. I n i t i a l  t e s t i n g  o f  t he  p u r i f i e r  i s  expected I 

t h i s  month w i t h  shipment t o  Pes t  Labora to ry  scheduled f o r  A p r i l ,  Cost 1 
1 

1 .  B r i c k  and Mor ta r  - B e n e f i c i a l  occupancy i nspec t i on  f o r  the  

Tes t  C e l l s  a t  High Pressure Tes t  Fac i i  i t y  was he ld  February 28, 1966. 

I 

B e n e f i c i a l  occupancy was g iven  March 1 ,  1966. Th i s  p r o j e c t  i s  88% complete. 

2, Technica l  Systems - The des ign through d e l i v e r y  phase i s  95% i 
complete. The i n s t a l l a t i o n  c o n t r a c t o r  was issued a change o rde r  t o  speed 

up i n s t a l l a t i o n  and checkout o f  the  Blockhouse p o r t i o o  and t o  be completed 

by March 1, and t h i s  t ask  was accomplished. Th is  was requ i red  i n  o rde r  t o  

suppor t  the  h i g h  t e s t i n g  d e n s i t y  f o r  Saturn V swing arms. I n s t a l l a t i o n  i s  

approx imate ly  60% complete. Contracted amounts NAS8-12087 $969,618; 

NAS8-17125 $125,000. Cont rac to r  i s  scheduled t o  be completed by May 1966, 
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I .  

Cons t ruc t i on  bagan on October 26, 1965, The con t rac to r  i s  making 

excel  l e n t  progress, The j o b  i s  37% complete and ahead o f  schedule. 

Cont rac t  was awarded f o r  $489,850, 

J. 

The l i g h t n i n g  a r r e s t e r  a i  r te rmina ls  r e l o c a t i o n ,  t h e  f i n a l  tower 

s t r u c t u r a l  m o d i f i c a t i o n s  and t he  monorai l  s t r u c t u r a l  a d d i t i o n s  were 

inspected and accepted on February 23. Only t he  i n s t a l l a t i o n  o f  t he  mono- 

r a i l  h o i s t s  remains t o  be done a f t e r  the  h o i s t s  a r e  rece ived.  To ta l  modi- 

f i c a t i o n  cos ts  were $293,800, 

Washington S ta te  U n i v e r s i t y  has been successfu l  i n  ach iev ing  

r e l i a b l e  p r im ing  o f  t he  l a r g e  siphon which w i l l  supply  t he  sound suppressor. 

They a l s o  have reduced the  des ign parameters invo lved  t o  mathematical terms. 

l n i  t i  a1 problems w i t h  t he  rebui  1 t Supercr i  t i c a l  Hydraul i c  Analogy model 

have been co r rec ted  and t e s t s  a r e  proceeding, 

A meet ing was he ld  i n  Tes t  Labora to ry  on March 2 and 3, t o  

d iscuss i n i t i a l  progress and u l t i m a t e  goals,  GFE va lves and transducers 

f o r  the  b u i l d u p  o f  the Supersonic A i r  J e t  Model a r e  i n  process o f  be ing  

shipped t o  Washington. The c o n t r a c t  supplement was made e f f e c t i v e  

February 24. The new c o n t r a c t  f i x e d  cos t  i s  $77,075, 

L * 

No t i ce  t o  proceed w i t h  t h i s  supplemental package was g i ven  Green- 

h u t  t h i s  pas t  month. Procurement o f  m a t e r i a l  i s  i n  process. Contract  

amount i s  $62,000, 
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M. Minor  Cons t ruc t i on  and RIA P r o j e c t s  

1,  Cons t ruc t i on  i s  i n  progress on t h e  f o l l o w i n g  p r o j e c t s :  

PROJECT SCHEDULED COMPLETION DATE 

M o d i f i c a t i o n s  t o  E leva to r  a t  March 1966 
Dynamic Tes t  Stand 

M o t o r i z i n g  Large Valves, Tes t  Area March 1966 

M o d i f i c a t i o n s  t o  Dodd Road March 1966 

Add i t iona l  E l e c t  r i ca l  Power, Vacuum J u l y  1966 
F a c i l i t y ,  B u i l d i n g  4748 

Repai rs  t o  Concrete a t  S - l C  Test Stand March 1966 

A d d i t i o n s  t o  Deion ized Water, B u i l d i n g  S-4549 March 1966 

Steam L i n e  f o r  Hydragen Recharger A p r i l  1966 

Improvements t o  A i r  Cond i t i on ing  G 
C e i l i n g s ,  B u i l d i n g  4566 

August 1966 

BOD o r  f i n a l  acceptance inspec t ions  f o r  the  f o l  l ow ing  jobs  were accom- 

p l  ished: 

A i r  Cond i t i on ing  Improvements, Rooms 112 and 113, B u i l d i n g  4674 

Roof Repairs,  B u i l d i n g  4583 

B r i e f i n g  Room, West Area Viewing Bunker, B u i l d i n g  4697. 

P r o j e c t  f o r  lmprovements t o  Roads i n  Test  Area has been om i t t ed  i n  ~ ~ 6 6 .  

C r i t e r i a  f o r  Improvements t o  Tes t  Cel 1 ""e l  compl e ted February 16, 1966. 

2. The f o l l o w i n g  i s  a  s ta tus  summary o f  the RIA P r o j e c t s  

s t a r t i n g  w i t h  ~ ~ 6 5 :  

P r o j e c t s  submi t ted f o r  approval . ........................ 5 

P ro jec t s  pending s t a r t  o f  des ign ........................ 4  

P r o j e c t s  approved f o r  accomplishment ------------------- 2 0 
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P r o j e c t s  i n  c r i t e r i a  p repa ra t i on  ........................ 3 

P r o j e c t s  i n  des ign p repa ra t i on  .......................... 4 

P ro jec t s ' pend ing  c a n s t r u c t i o n  c o n t r a c t  ------------------ 0  

P r o j e c t s  i n  c o n s t r u c t i o n  ................................ 8  

P r o j e c t s  completed ..................................... 1 I 

P r o j e c t s  t o  be submi t ted f o r  approval ------------------- 0  

V M l S S l S S l P P l  TEST FACILITY 

Dur ing  t h i s  per iod ,  Tes t  Labora to ry  had 8Q personnel suppo r t i ng  

MTF. Twenty-eight were on TDY s ta tus ,  two were d e t a i l e d ,  and f i f t y  

personnel were d i r e c t l y  suppo r t i ng  MPF w i t h i n  Tes t  Laboratory .  

V I  TRAMSPORTATlON 

A, Land T ranspo r ta t i on  

1 .  A v i s i t  was made t o  Bendix Systems D i v i s i o n ,  Ann Arbor,  

Mich igan and General Motors Defense Research Labora to r ies ,  Santa 

Barbara, Cal i f o r n i a ,  on February 15 and 16 t o  rev iew progress on t he  

Mobi l  i t y  Test  A r t i c l  es (MTA) (Pro to type  Moon Vehic l  es) . The Bend i x  MTA 

i s  scheduled t o  a r r i v e  a t  MSFC d u r i n g  the  week o f  March 28, 1966. Funds 

f o r  MTA Tes t  Program have been received from NASA Headquarters, The 

t e s t i n g  i s  t o  be conducted a t  Aberdeen and Yuma Prov ing Grounds by the  

U .  S.  Army i n  June-December.1966. 

2, S p e c i f i c a t i o n s  have been w r i t t e n  f o r  mod i f y i ng  the S - l C  

s tage  s imu la to r .  Th i s  m o d i f i c a t i o n  w i l l  i n c l ude  b racke ts  and o t h e r  

hardware t o  pe rm i t  s a f e  t iedown f o r  hu r r i cane  cond i t i ons  d u r i n g  s torage.  

3 .  A c t i o n  has been i n i t i a t e d  f o r  m o d i f i c a t i o n s  o f  t he  cargo 

l i f t  t r a i l e r .  M o d i f i c a t i o n s  w i l l  i n c l ude  s t reng then ing  and adding r o l l e r  
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ways f o r  simp1 i c i t y  i n  l o a d i n g  cargo aboard an a i r c r a f t ,  

4. Charts and viewgraphs were made t o  suppor t  a p resen ta t i on  o f  

t he  Swim Faci 1 i t y  and the  S imu la t i on  o f  Mot i o n  Faci 1 i t y ,  

5. A c t i o n  has been i n i t i a t e d  t o  p rocure  seven S - I C  spec ia l  

t o o l  t r a i l e r s  be fo re  ~ ~ 6 6  pnpcurement c u t - o f f  date.  

6, A s e t  o f  S-IB d o l l i e s  and frame o f  t he  c r a d l e  f o r  t ranspor -  
I 

t i n g  the  S - l C  t h r u s t  s t r u c t u r e  have been fu rn ished  t o  NAA f o r  sh ipp ing  

t he  High Force Tes t  Vehi c i  e (HFW),  The HFTV wi l l be shipped from NAA 

on March 25, 1966, and w i l l  a r r i v e  a t  MSFC on A p r i l  16, 1966. The HFTV 

wi 1 1  proceed t o  W y l  e Labs f o r  o f f - l o a d i n g  and t e s t i n g ,  

7. The above t r a n s p o r t a t i o n  equipment w i l l  be used f o r  moving 

t he  S - I C / S - I I  adapter  f rom Michoud t o  MSFC on 12-18 May, 1966. 

8, C r i t e r i a  f o r  a s t e e l  s torage r i n g  has been prepared and 

R-TEST-BDE has been requested t o  des ign and f a b r i c a t e  two r i n g s  and hard- 

ware t o  be a v a i l a b l e  i n  October 1966 and March 1967, r e s p e c t i v e l y .  

9. The I U  t r a n s p o r t e r ,  which had t he  cover i n s t a l l e d  p r i o r  t o  

shipment o f  I U  201 t o  KSC was disassembled a t  KSC and shipped t o  MSFC by 

t r u c k .  S ince t h i s  was no t  planned i n  the  t r a n s p o r t a t i o n  sequence, t he  

lower  p o r t i o n  o f  t h e  cover was destroyed. A f t e r  t h e  t r anspo r te r  was 

assembled a t  MSFC, a new lower p o r t i o n  o f  t h e  cover was i n s t a l l e d .  The 

covers wi 1 l be mod i f i ed t o  permi t d i sassembl y and reassembl y.  

10. C r i t e r i a  i s  be ing  prepared f o r  a S - l l  a f t  cover f o r  use on 

t h e  KSC supp l i ed  engine p r o t e c t i v e  frame. Th i s  cover w i l l  be used between 

s t a t i c  t e s t  s i t e s  and KSC. 

1 1 .  R-TEST-BDP has completed and d e l i v e r e d  the Pest  Labora to ry  

Fact  Book t o  R-TEST-Be 
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B. Water T ranspo r ta t i on  

1. The l o a d i n g  and t iedown o f  S - I  I-F stage aboard the  P t .  

Barrow was observed a t  Seal Beach, C a l i f o r n i a ,  on February 17-19, 1966. 

The S- I ! -F  a r r i v e d  a t  KSC on March 4 ,  1966, R-TEST-BDE a l s o  had 

obse rva t i on  personnel present  f o r  o f f - l o a d i n g  a t  KSC. 

2. Loading arrangement documentation was prov ided by R-TEST-BDE 

f o r  mar ine shipment o f  t h ree  Saturn V s e r v i c e  arms, I U  500-F and the  LH2 

Nose Cone aboard the  Poseidon barge. The barge departed MSFC on March 1  

and i s  scheduled t o  a r r i v e  a t  KSC on March 1 1 ,  1966. 

3 .  R-TEST-BDE prov ided engrneer ing ass is tance  f o r  t he  i n t e r -  

change o f  a  l i q u i d  hydrogen tank  from the  sh ip ,  USNS P o i n t  Barrow t o  t h e  

barge L i t t l e  Lake a t  New Orleans on March 7-8, The tank i s  coming from 

C a l i f o r n i a  t o  Tes t  Laboratory ,  MSFC, 

4. P re l im ina ry  des ign has been i n i t i a t e d  f o r  a  t r a i l e r  t o  be 

used f o r  mar ine shipment o f  the  S - I C  f i n s ,  f a i r i n g s  and engine extens ions,  

The use o f  such a  t r a i l e r  was t o  e l i m i n a t e  crane and f o r k  l i f t  hand l i ng  

w h i l e  l o a d i n g  and un load ing  t h e  barge as we l l  as e l i m i n a t e  i n t e r f e r e n c e  

problems now encountered on t he  Poseidon barge 

C.  A i r  T ranspo r ta t i on  

1 .  R-TEST-BDT performed necessary c o o r d i n a t i o n  w i t h  DAC d u r i n g  

m o d i f i c a t i o n  o f  t h e  S-IVB-D veh i c l e .  These m o d i f i c a t i o n s  were requ i red  

t o  b r i n g  s tage  t o  f l i g h t  c o n f i g u r a t i o n  f o r  t he  Super Guppy a i r c r a f t  

f l i g h t  t e s t .  I ns t rumen ta t i on  i s  a l s o  be ing  added t o  t he  stage t o  d e f i n e  

a i r c r a f t  environment.  

2. R-TEST-BDT prov ided  techn ica l  supe rv i s i on  f o r  l o a d i n g  o f  

swing arms a t  Hayes i n t e r n a t i o n a l  Corporat ion,  Birmingham, Alabama. Weld 
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f a i l u r e s  occur red  i n  swing arm adapters and R-TEST-BDT reviewed the  

c o r r e c t i v e  work, 

3. R-TEST-BDT has reviewed f l i g h t  t e s t  p lans prepared by PGVE 

and DAC f o r  Super Guppy f l i g h t  o f  t he  S-IVB-D v e h i c l e .  

4, R-TEST-BDT prov ided  t echn i ca l  supe rv i s i on  f o r  p repa ra t i on  

fo r  shipment o f  1U 500-FS t o  Hunt ington Beach, Cal i f o r n i a ,  by Super 

Guppy a i r c r a f t ,  

5, R-TEST-BDT has cont inued a  coo rd ina t i on  e f f o r t  d u r i n g  modi- 

f i c a t  i o n  o f  Super Guppy propel  l e rs ,  

V I  I CONTRACTOR ACTBVITIES 

A. 

1 .  - Test #029 repor ted  p r e v i o u s l y  

i n  t he  January r e p o r t ,  r e s u l t e d  i n  a  c u t o f f  a t  T  +335 seconds. The f i r e  

r epo r ted  was due t o  broken AS! LOX l i n e  on engine No. 4. No m a l f u n c t i o n  

a n a l y s i s  has been repor ted  on t he  cause o f  the l i n e  f a i l u r e  t o  da te  by 

Dur ing t h i s  r e p o r t  per iod ,  t h r e e  t e s t s  were conducted a t  

S - l l  B a t t l e s h i p  f a c i l i t y ,  The f i r s t  t e s t ,  Tes t  #030, r e s u l t e d  i n  a  69- 

second d u r a t i o n  f i r i n g  on February 22, 1966. Cu to f f  was i n i t i a t e d  from 

t h e  Gas Generator Over Temperature automat ic  c u t o f f  system (GGOT) on 

engine No. 2, The c u t o f f  was blamed on a  loose connector t h a t  was n o t  

s a f e t y  wired; however, t he  c u t o f f  c o n d i t i o n  cou ld  n o t  be $up l i ca ted ,  

The second t e s t ,  Test  #0318, r e s u l t e d  i n  a  361-second dura- 

t i o n  f i r i n g  on February 25, 1966. C u t o f f  was i n i t i a t e d  a u t o m a t i c a l l y  

from the  LO2 depl e t  i o n  sensors a t  the 9% LOX l eve1 , 
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On the  evening p r i o r  t o  t e s t  #032, Rocketdyne examined t h e  

p r ima ry  seal  on engine J-2029 ( P o s i t i o n  1 )  i n  t he  f u e l  t u r b i n e  and found 

t h a t  a  2 - i nch  a r ch  s e c t i o n  was m iss ing  from the honey comb seal ;  a lso ,  

t he  t u r b i n e  s t a t o r  blades were damaged. The seal was rep laced w i t h  t he  

new t ype  seal  w i t h  r e i n f o r c e d  back ing and a  complete new s e t  o f  s t a t o r  

blades ,was requ i red ,  I n d i c a t i o n s  o f  t he  t u r b i n e  seal d e t e r i o r a t i o n  was 

ev iden t  i n  t h e  exceeding ly  h i g h  m i x t u r e  r a t i o  on t e s t  #029, t e s t  #030, 

and t e s t  #031. From i n fo rma t i on  a v a i l a b l e ,  i t  appears t h a t  S&lD was l a x  

i n  anal y r i n g  t h e i r  t e s t  data.  

She t h i r d  t e s t ,  t e s t  #O32, r e s u l t e d  i n  a 360-second d u r a t i o n  

f i r i n g  March 4 ,  1966. C u t o f f  was i n i t i a t e d  from LM2 Iow l e v e l  c u t o f f  as 

planned w i t h  1% LH2 r e s i d u a l .  

2. S - I  I -T (MTF) - D e t a i l e d  ope ra t i ona l  procedure #B-010, Stage 

\' E l e c t r i c a l  Contro l  Sys terns Checkout, i s  i n  process on t he  S-  I I -T and i s  

expected t o  be completed by  March 1 1 ,  1966. Stage and engine l e a k  checks 

and changes t o  complete b u i l d u p  t o  f i r i n g  c o n f i g u r a t i o n  a r e  t o  be 

completed p r i o r  t o  LN2 t ank ing  p r e s e n t l y  a n t i c i p a t e d  f o r  March 28, 1966. 

B. S - I V B  (Sacramento) . 

1. S-IVB 203 - Stage 203 completed a  successfu l  f u l l  d u r a t i o n  

acceptance f i r i n g  on Saturday, February 26, 1966. P re l im ina ry  da ta  

e v a l u a t i o n  i n d i c a t e d  a l l  o b j e c t i v e s  were met and no major anomalies 

occurred.  F i ve  at tempts were requ i red  be fo re  a successful  f i r i n g  was 

achieved. Post s t a t i c  checkout i s  now underway, 
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2 .  S-IVB 204 - Prestatic checkout activities on Stage 204 are 
proceeding on schedule. The static firing is scheduled fo r  March 17.  

Stage 204 is the first stage to be effected by the incentive 

contract. An incentive is placed on the ship date from the Sacramento 

Test Center. 



I - V - P ,  S i d  J o h n s t o n  (3) 
I - i / l B / C ,  M r .  L a d n e r  
I -RM-D,  M r .  D a n i e l s  
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