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GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
SYSTEMS TEST DIVISION 

May 1 , 1967 Through May 3 1 , 1967 

1 .  SATURN I B  

A.  S - I B  Staqe 

1. Test SA-46, a  35.3 seconds t e s t ,  was performed on Stage S-IB-10 
on May 9, 1967. The t e s t  was terminated by console operator  a t  exp i -  
r a t i o n  o f  t he  programmed durat ion.  Funct ional  performance o f  a l l  sys- 
tems was s a t i s f a c t o r y .  No f a c i l i t y  o r  stage damage was sustained. Eng- 
ine  t h r u s t  l eve l s ,  w i t h  the  except ion o f  Engine Pos i t i on  No. 8 (H-4090) 
were w i t h i n  s p e c i f i c a t i o n s .  The Engine Pos i t i on  No. 8 gas generator and 
LOX o r i f i c e  p l a t e  were removed and inspected. P r i o r  t o  t e s t  SA-46 i t  
was repor ted t h a t  t h e  Te f l on  coa t i ng  on the  f u e l  duct h igh  pressure t e s t  
p l a t e  appeared scraped and i t  was considered poss ib le  t h a t  the  gas gen- 
e r a t o r  i n j e c t o r  f u e l  holes had become plugged w i t h  Te f l on  and caused 
t h e  t h r u s t  increase. No discrepancies were found i n  the  gas generator 
and r e l a t e d  systems. The gas generator LOX o r i f i c e  was accord ing ly  re -  
s ized f o r  t h e  next t e s t .  

2. Test SA-47, a  145.7 seconds t e s t ,  was success fu l l y  conducted 
on Stage S-IB-10 on May 22, 1967. The t e s t  was terminated by t imers ;  
c u t o f f  o f  the  inboard engines, th ree  seconds a f t e r  f u e l  l eve l  sensor 
actuat ion,was fo l lowed by c u t o f f  o f  t h e  outboard engines th ree  seconds 
l a t e r .  This  was a  dev ia t i on  from previous LOX dep le t i on  te rminat ions  
s ince  t h e  t e s t  was i n i t i a t e d  w i t h  more LOX on board (1.5% tank  u l l age ) .  
Th is  was done t o  insure t h a t  t he  f u e l  l eve l  would pass the  bottom d i s -  
c r e t e  probes p r i o r  t o  inboard engines c u t o f f  and thereby f u r n i s h  data 
f o r  performance eva lua t ion .  For a d d i t i o n a l  c u t o f f  sa fe ty ,  two fue l  
dep le t i on  sensors had been i n s t a l l e d  t o  augment the  two f l i g h t  type 
sensors. Funct ional  performance o f  a l l  systems was s a t i s f a c t o r y .  No 
f a c i l i t y  o r  stage damage was sustained. Engine t h r u s t  l eve l s  were w i t h -  
i n  t he  s p e c i f i e d  20523K range. Performance o f  Engine Pos i t i on  No. 8 re -  
sponded t o  the  gas generator LOX o r i f i c e  change as an t i c i pa ted .  The 
stage i s  scheduled f o r  shipment from MSFC t o  the  Michoud Assembly Fa- 
c i l i t y  on June 8, 1967. 

B. H - l  Enqine 

Two f i r i n g s  w i t h  H - I  engine S / N  H-7057 were conducted a t  t he  Power 
Plant  Test Stand du r ing  t h i s  repo r t  period: 

TEST NO. - DAT E DURAT l ON REMARKS 

PI-496 May 1 ,  1967 40 Seconds The engine was s t a r t e d  w i t h  no 
hyd rau l i c  system pressure. 
Except f o r  p i t c h  ac tua to r  per- 
formance anomalies encountered 
dur ing  the  t e s t ,  performance was 
s a t i s f a c t o r y .  
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TEST NO. DAT E - DURAT l ON REMARKS 

P 1-497 May 1 1 ,  1967 40 Seconds The hyd rau l i c  system accu- 
mulator was precharged t o  de- 
termine any e f f e c t  on t h e  p i t c h  
ac tua tor  performance; however, 
c o n t r o l  va lve  feedback poten- 
t iometer  was e r r a t i c  du r ing  t h e  
t e s t .  

The ac tua to r  feedback potent iometer was found t o  have an open c i r c u i t  
causing t h e  problems encountered i n  t e s t s  PI-496 and PI-497. Both t e s t s  
u t  i 1 ized the new type s o l  i d  p rope l l an t  gas generator (P/N 651049A). Per- 
formance was s a t i s f a c t o r y .  

C. S-IVB Staqe 

1. S-IVB-209 was i n s t a l l e d  i n  the  Beta I Test Stand a t  the  Sacramento 
Test Center on May 15, 1967. Pre-stat  i c  checkout i s  progressing s a t i s -  
f a c t o r i l y  w i t h  no known cons t ra in t s  t o  the  June 14, 1967, acceptance f i r i n g .  

2. S-IVB-208 was taken from storage f o r  t he  Douglas A i r c r a f t  Company 
(DAC) t o  perform several  minor mod i f i ca t ions  t o  the  stage. A 1  1 work i s  
scheduled t o  be complete p r i o r  t o  the  scheduled sh ip  date o f  J u l y  5, 1967. 

3. DAC has received the  A u t h o r i t y  t o  Proceed (ATP) on refurbishment 
o f  t h e  Beta I l l  Test Stand. Plans a r e  t o  have the  stand ready f o r  S - I V B -  
210 i n s t a l  l a t i o n  on October 2, 1967. 

I I. SATURN V 

A. S - I C  Staqe 

1. A successful  acceptance s t a t i c  f i r i n g ,  125 seconds mainstage, was 
conducted by The Boeing Company on the  S-IC-4 Stage May 16, 1967. It i s  
expected t h a t  t h e  stage w i l l  be removed from t h e  MTF Test Stand B-2 on 
June 1 ,  1967. 

2. The h y d r o s t a t i c  t e s t  on the S - I C  shor t  LOX tank was accomplished 
a t  MSFC on May 26, 1967. The pressure t e s t ,  73.8 p.s.i.9. bottom bulkhead, 
produced no de le te r i ous  e f f e c t  on the  tank. 

B. F- I  Enqine 

Tests FW-062 and FW-063 were conducted a t  t h e  West Area F - l  Test Stand 
on May 19 and May 22, 1967, w i t h  F - l  engine S/N F-5038-1 f o r  mainstage 
dura t ions  o f  21 seconds and 41 seconds, respect ive ly .  Both t e s t s  were 
terminated by the  f a c i l i t y  panel operator  as planned. Primary purposes of  
these t e s t s  were t o  e s t a b l i s h  a base l ine  f o r  t he  LOX dep le t i on  t e s t  se r i es  
and t o  evaluate the  t h r u s t  vector  c o n t r o l  system w i t h  a new servo-actuator  
f i l t e r  assembly i n s t a l l e d .  
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C. S - l l  Staqe 

1. The S-11-2 Stage p o s t - s t a t i c  checkouts and V2-500 modi f i ca t ions  
were performed concur rent ly  a t  MTF and completed on May 13, 1967. S-11-2 
was removed from the  A-2 Test Stand on May 15, 1967, and moved t o  the  
S - 1 1  Storage Bu i l d ing  f o r  weighing, pa in t ing ,  and packaging. The stage 
was shipped from MTF t o  KSC on May 20, 1967. 

2. The cryogenic c o l d  shock o f  the  A - l  Test Stand LH2 t r a n s f e r  
l i n e s  has been temporar i l y  postponed due t o  the l a t e  shipment o f  S - 1 1 - 3  
from Seal Beach which i s  undergoing a d d i t i o n a l  mod i f i ca t ions  and check- 
outs.  Shipment o f  S - 1 1 - 3  from Seal Beach i s  p resent ly  scheduled f o r  
J u l y  6, 1967. 

3. The Phase 1 drawings, Addi t ions t o  Cryogenic Storage, f o r  t h e  
S - l l  S t r u c t u r a l  Test Program a t  Test Laboratory, were approved on May 9, 
1967. S i t e  grading and pouring o f  the  concrete pads f o r  the  h igh  pres- 
sure hydrogen b o t t l e s  and re-charger has been accomplished. The Phase 
I I  drawings a r e  approximately 90 percent complete. The Phase I I1 Test 
Assembly s t r u c t u r e  drawings were approved on May 24, 1967. 

D. S - I V B  Staqe 

1. A successful  444 seconds dura t ion  acceptance f i r i n g  o f  Stage 
S-IVB-503 (New) was conducted by Douglas A i  r c r a f t  Company on May 3, 1967. 
An attempt t o  f i r e  the  02/H2 burner as a p a r t  o f  the  stage acceptance 
f i r i n g  was aborted due t o  an inst rumentat ion f a i l u r e  and f a c i l i t y  gas 
shortages and was re-scheduled f o r  May 8, 1967, when a successful 230 
seconds burner re -pressur iza t ion  t e s t  was conducted. The stage was re-  
moved from the  t e s t  stand on May 11 ,  1967, and t ransported t o  the  V e r t i c a l  
Checkout Laboratory f o r  p o s t - s t a t i c  checkout. 

2. Two f i r i n g s  u t i l i z i n g  J-2 engine S/N J-2048 were conducted a t  t he  
MSFC S - I V B  B a t t l e s h i p  Test Stand as l i s t e d  below: 

TEST NO, - DAT E REMARKS 

SIVB-043 May 2, 1967 150 Seconds A 1  1 parameters appeared norma 1 
and a l l  ob jec t i ves  were met. 

SIVB-044 May 18, 1967 4.7 Seconds Cutof f  was g iven by observer due 
t o  unusual appearance o f  t he  
s t a r t  t rans ien t .  

Fol lowing t e s t  SIVB-043 a c o l d  helium sphere pass iva t ion  t e s t  was conducted. 
Data from t h i s  t e s t  a r e  being evaluated. 

3. The 02/H2 burner,used f o r  t e s t s  a t  MSFC, was shipped t o  SACTO f o r  
mod i f i ca t i on  t o  l a t e s t  f l i g h t  con f igu ra t i on  and re -ca l i b ra t i on .  
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I I I. APOLLO APPLl CAT l ONS 

A. Lunar D r  i 1 1 Prosram 

1. D r i l l i n g  cont inued a t  t he  Howell, Tennessee s t r u c t u r e  w i t h  t h e  
Longyear commercial d r i l l i n g  system. Due t o  the  unforeseen d i f f i c u l t i e s ,  
d r i l l i n g  a t  t h i s  l oca t ion  w i l l  cont inue i n t o  June 1967. 

2. Phase I I  cont rac t  negot ia t ions  w i t h  the Northrop Space Laborator ies 
were he ld  on May 22, 1967. The cont rac t  i s  being f i n a l i z e d  by PR-RM. 

3. Several t e s t s  were conducted a t  MSFC on t.he modi f ied p i s t o n  type 
compressor assembly used by the  percussive type d r i l l .  The t a r g e t  f low-  
r a t e  o f  20 s.c.f.m. was a t ta ined  by increasing the  intake' va lve f l ow  
area. The l a s t  t e s t  was terminated a f t e r  approximately 30 minutes o f  
opera t ion  due t o  a bear ing f a i l u r e  which resu l ted  from l u b r i c a t i o n  break- 
down. 

4. Two f i e l d  t rucks ,  upon which the  engineering d r i l l  models w i l l  be 
mounted, were received from t h e  Corps o f  Engineers and checked out  com- 
p l e t e l y .  Minor de f i c ienc ies  were found i n  t h e  e l e c t r i c a l  systems, but  
repa i rs  have been made and a l l  equipment i s  operat ional .  

LSSM Pro i e c t  

1. Both t h e  General Motors (GM.) and Bendix MTA's have been serviced, 
assembled, and checked out.  They are  both operable; however, the  GM 
wheels have not a r r i v e d  and two e l e c t r i c a l  components have t o  be i n s t a l l e d  
i n  the  Bendix s tee r ing  e lec t ron ics .  The inst rumentat ion on both MTA's has 
been checked f o r  con t inu i t y .  The Bendix MTA was sent t o  R-PGVE on May 26, 
1967, f o r  s t a t i c  and dynamic c h a r a c t e r i s t i c  determinations. Due t o  an 
increased t e s t  program i n  t h i s  area the  power consumption t e s t s  are  now 
scheduled t o  s t a r t  August 7, 1967. 

2. The f i n a l  presentat ion by General Motors on the  lunar wheel and 
d r i v e  experimental t e s t  program was he ld  on May 4 and 5 ,  1967. 

3. The f i n a l  review by MSFC o f  the  spec i f i ed  LSSM communications sub- 
system study by Boeing was he ld  on May 15, 1967. 

4. The f i r s t  t e s t  i n  the  Bendix nuta tor  d r i v e  experimental t e s t  pro- 
gram a t  Ann Arbor, Michigan, i s  scheduled f o r  t he  week of May 29, 1967. 

I V .  SUPPORT l NG RESEARCH AND TECHNOLOGY 

F i n a l  drawing cor rec t ions  f o r  t he  Hydrogen Embrittlernent Tests a re  being 
completed by t h e  Design Branch. The necessary Aminco compressor tub ing  
and h igh  pressure valves were ordered. 

V. VEH l CLE STORAGE PROGRAM 

On May 22, 1967, a Working Group f o r  Stage Storage was establ ished and 
approved by t h e  d i r e c t o r s  o f  R-QUAL, R-ME, R-ASTR, R-PGVE and R-TEST. 
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On May 25, 1967, a meeting o f  t h i s  group developed f i v e  major a c t i o n  
items; the  pr imary ones concerned the  i n i t i a l  establishment o f  Lab- 
o r a t o r y  Guidel ines and the  i n i t i a t i o n  o f  a study t o  evaluate past aero- 
space experience dur ing  periods o f  storage. It was a l s o  agreed t h a t  
several group members would a t tend the  storage p lan  presentat ion by 
Douglas scheduled f o r  about June 20, 1967, and a t  the  same t ime review 
t h e  e x i s t i n g  Douglas storage f a c i l i t i e s .  

ban ie l  H. D r i s c o l l ,  J r .  
Y 
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRES S REPORT 
COMPONENTS & SUBSYSTEMS DIVISION 
May 1, 1967, through May 31, 1967 

I .  SATURN I B  

A.  S-IB Stage 

1. 200K H - 1  Turbopump Tes t ing  

The H - 1  Turbopump F a c i l i t y  supports  R-P&VE i n  
S-IB p r o p e l l a n t  feed system s t u d i e s .  The f a c i l i t y  provides  
S-IB v e h i c l e  system s imula t ion  including preva lves ,  suc t ion  
d u c t s ,  turbopump, high p res su re  duc t s ,  and main engine va lves .  

No t e s t s  were conducted during t h i s  r e p o r t i n g  
pe r iod .  Fue l  a d d i t i v e  t e s t  da t a  is  p r e s e n t l y  being reviewed 
wi th  Western Company, manufacturers of t h e  FR-3 f r i c t i o n  r e -  
duc t ion  a d d i t i v e ,  and R-P&VE personnel i n  an e f f o r t  t o  de- 
termine t h e  reason t h a t  t h e  a d d i t i v e  has  n o t  improved feed  
system performance and t o  r e v i s e  t h e  t e s t  p lan  a s  may be 
r equ i red .  Tes t ing  is  scheduled t o  resume t h e  second week 
of  June.  

11. SATURN V 

A .  S-IC Stage 

1. F-1 Turbopump Test , ing 

The F-1 Turbopump F a c i l i t y  provides  the  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 rope l l an t  feed systems. This  f a -  
c i l i t y  con ta ins  a  gas genera tor  dr iven  F-1 Turbopump which i s  
mounted on a  t h r u s t  chamber and s imula tes  t h e  S-IC flow system 
from t h e  suc t ion  duct  i n l e t s  t o  t h e  main shu to f f  va lves  of t h e  
engine.  

The green run was conducted on t h e  R&D 6 X 6  impel le r  
turbopump a t  Rocketdyne dur ing  week of  May 22, 1967. This  pump 
w i l l  be shipped t o  MSFC i n  June f o r  t e s t i n g  a t  t h e  F-1 Turbopump 
T e s t  F a c i l i t y .  

Three flow t e s t s  were conducted dur ing  t h i s  per iod  
u t i l i z i n g  S-IC Lox Flowmeter S/N WC17-1A i n s t a l l e d  i n  a  Whittaker 
Prevalve SIN 038 and a  Flexonics  S-IC Lox Outboard WC. The 
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primary ob jec t ives  of these  t e s t s  were t o  c a l i b r a t e  the  flow- 
meter, obta in  da ta  on the  new t e f l o n  bearing design and t o  
flow t e s t  Flexonics S-IC lox Outboard PVC S/N 106 BB 128. 

Addit ional  t e s t s  w i l l  be conducted through the  
month of June. 

2. F-1 Gas Generator Development Tes t s  

A p r o j e c t  was es t ab l i shed  t o  conduct t e s t s  on an 
F-1 gas genera tor  with d i f f e r e n t  i n j e c t o r  conf igura t ions .  The 
ob jec t ives  of t h e  program a r e  t o  a l l e v i a t e  de t r imenta l  pressure  
o s c i l l a t i o n s ,  reduce continued combustion i n  the  tu rb ine  mani- 
f o l d ,  and t o  increase  gas generator  performance. 

One t e s t  of 30 seconds dura t ion  was conducted 
during t h i s  r epor t  period which completed the data  requirements 
of R-P&VE-PAC. A r epor t  t o  c lose  out  and document t h i s  program 
is  i n  prepara t ion  and the  t e s t  s tand  w i l l  remain i n  a  standby 
condi t ion .  This p r o j e c t  w i l l  no t  be repor ted  i n  the  f u t u r e .  

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

This program was requested by R-P&VE t o  v e r i f y  
analy- t ics  used t o  p r e d i c t  lox s t r a t i f  i ~ a t i o n  i n  s p h e r i c a l  
con ta ine r s  using LN2 f o r  s imulat ion.  An attempt w i l l  be made 
t o  c o r r e l a t e  lox s t r a t i f i c a t i o n  with LN2 s t r a t i f i c a t i o n  d a t a .  

Test ing was completed t h e  week of A p r i l  7 ,  1967, a s  
scheduled. Test  da ta  evalua t ion  indica ted  data  c o r r e l a t i o n  was 
success fu l .  The r e p o r t  i s  now i n  progress .  This p r o j e c t  w i l l  
no longer  appear i n  the  progress r e p o r t .  

4 .  LOX Depletion Tes t ing  

The purpose of t h i s  t e s t  p.rogram i s  t o  support  
R-TEST-SP i n  a  study of the lox deple t ion  c h a r a c t e r i s t i c s  of 
t h e  F-1 Engine shutdown sequence. The u l t ima te  goal  of the  
t e s t  program is t o  p r e d i c t  lox deple t ion  c h a r a c t e r i s t i c s  of 
t h e  S-IC s t age  engine system . 

The f a c i l i t y  buildup i s  i n  .progress .  The t e s t  
s t a r t  date..lzas s l ipped t o  Ju ly  3 ,  1967, due t o  t e s t i n g  on t h e  
adjacent  LH2 Slosh F a c i l i t y .  

B .  S-I1 Stage 

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

B-Cell Pos i t ion  1 - 70" Tank Insu la t ion  and Thermal 
Ullage Study : 



The combined t e s t  programs were reques ted  by P&VE 
Laboratory t o  (1)  determine i f  t h e  Dual Sea l  I n s u l a t i o n  f i e l d  
r e p a i r  techniques a r e  s t r u c t u r a l l y  adequate under thermal  cyc l ing ,  
(2)  determine what e f f e c t  t ank  geometry and i n s u l a t i o n  c lose -  
o u t s  have on t h e  thermal performance and s t r u c t u r a l  i n t e g r i t y  
of  t h e  i n s u l a t i o n  under simulated aerodynamic hea t ing ,  and 
(3)  conduct a  LH2 u l l a g e  thermodynamic s tudy.  

The LH2 Thermodynamic Ullage Memorandum Report 
was completed i n  May. This t e s t  program i s  complete and w i l l  
no longer  be repor ted .  

B-Cell Pos i t ion  1 - Foam I n s u l a t i o n  (70" Tank): 

This  t e s t  program was requested by P&VE Laboratory 
t o  eva lua te  t h e  s t r u c t u r a l  i n t e g r i t y  and thermal performance 
of an S&ID, CPR-369-3 foam i n s u l a t i o n  system. 

One f i l l  and d r a i n  t e s t  has  been conducted, however, 
t h i s  t e s t  program has  been i n t e r r u p t e d  f o r  t h e  p resen t  time 
becuase R-ME-DPP was unsuccessful  i n  r e p a i r i n g  some s t r u c t u r a l  
f a i l u r e s  which occurred during the  f i l l  and d r a i n  t e s t .  The 
t ank  has  been re turned  t o  M.E. f o r  rework of r e p a i r s .  

B-Cell Pos i t ion  1 - Linde I n s u l a t i o n  (70" Tank): 

The gene ra l  o b j e c t i v e  of t h i s  t e s t  program i s  t o  
eva lua te  a  Linde pre-evacuated,  panel-,type i n s u l a t i o n  system 
f o r  p o s s i b l e  a p p l i c a t i o n  t o  l i q u i d  hydrogen boos te r  s t a g e s .  

The f a c i l i t y  bui ldup i s  approximately 50 p e r  c e n t  
complete. Tes t ing  i s  scheduled t o  begin t h e  l a t t e r  p a r t  of June.  

2.  S-11 LOX Prevalve Flow Tes t  

Requestor:  R-TEST-SS 

This p r o j e c t  i s  t o  determine t h e  a c c e p t a b i l i t y  and 
ope ra t ing  c h a r a c t e r i s t i c s  of t he  S- I1  lox  prevalve f o r  shutdown 
cond i t ions  a t  va r ious  f lowra te s .  

The t e s t  f a c i l i t y  was checked out  May 22, 1967, and 
a  t e s t ,  c o n s i s t i n g  of s i x  t e s t  runs ,  was conducted May 23, 1967. 
Tes t ing  is expected t o  be completed by June 6 ,  1967. 

The scope of  t h e  program has  been expanded t o  in -  
c lude  lox  flow t e s t s  on t h e  S-IVB ( l o x )  prevalve.  Information 
on t h i s  phase of t e s t i n g  and the  t e s t  hardware is  being obtained 
and t e s t  bui ldup w i l l  be s t a r t e d  a f t e r  completion of t h e  S-I1 
Prevalve Flow Tes t .  
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S-IVB Stage 

1. J-2X Turbopump Test  

Requestor : R-P&VE-PAC 

This p r o j e c t  was requested t o  f u r t h e r  the  development 
and v e r i f y  the  performance of advanced 5-2 turbopumps and sub- 
systems. Test  Pos i t ion  501 i s  being prepared f o r  t h i s  t e s t i n g .  

The shop i s  s t i l l  a c t i v e l y  working on the  piping 
systems and is  about 65 per  cent  complete. The b o b t a i l  engine 
( c u t  o f f  chamber with turbopumps) was i n s t a l l e d  May 24, 1967, 
f o r  mockup purposes. The 100,000-gallon LH2 s to rage  tank has 
been cleaned and is  being d r i ed .  It is  scheduled f o r  a c t i -  
va t ion  i n  June. Present schedules c a l l  f o r  completion of the  
shop work on T.S. 501 by J u l y  1, 1967. 

J-2X Thrust Chamber Thro t t l ing  Tests  

Requestor : R-P&VE-PA 

This program was es t ab l i shed  t o  evalua te  the  
t h r o t t l i n g  c h a r a c t e r i s t i c s  of 5-2 t h r u s t  chambers. Engine 
t h r u s t  excursions of 5K t o  200K (Sea Level) a r e  contemplated. 
This w i l l  be accomplished i n  a 2-phase program. 

Phase 1 c o n s i s t s  of f a c i l i t y  design,  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  pres-  
su r i zed  p rope l l an t  tanks and t h r o t t l e  valves t o  c o n t r o l  t h e  
engine t h r u s t  l e v e l .  The a c t i v a t i o n  t e s t  f i r i n g s  w i l l  include 
i g n i t i o n ,  p a r t i a l  t r a n s i t i o n ,  f u l l  t r a n s i t i o n ,  and mainstage 
of a tubu la r  wa l l  5-2 t h r u s t  chamber with a ceramic coat ing  
t o  increase  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 with tapoff  c a p a b i l i t y .  The t h r u s t  chamber w i l l  be 
evaluated a t  s teady s t a t e  condi t ions ,  four  t o  s i x  mixture 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 dymanic t h r o t t l i n g ) .  

Phase I1 w i l l  c o n s i s t  of dynamic t h r o t t l i n g  of 5-2 
t h r u s t  chamber with and without h o t  gas tapoff  c a p a b i l i t i e s ,  
a t  four  t o  s i x  mixture r a t i o s ,  and between 5K and 200K SL t h r u s t .  
These t e s t s  w i l l  de f ine  engine and f a c i l i t y  opera t ing  capa- 
b i l i t i e s  and w i l l  permit t h r u s t  chamber and tapof f optimizat ion.  

During t h i s  r epor t ing  period,  two i g n i t i o n  t e s t s  
and t h r e e  mainstage t e s t s  were conducted. The t o t a l  mainstage 
t e s t  time a t  300 p s i  chamber pressure  was 31  seconds. These 
t e s t s  were conducted t o  determine f a c i l i t y  pressure  drops 
and check out  valve sequencing. 
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Afte r  one a d d i t i o n a l  t e s t  on June 1 a t  a  chamber 
p ressu re  of  300 p s i ,  t h e  chamber pressure  w i l l  be increased 
t o  700 p s i .  

3 .  5-2 Engine Telescoping Nozzle 

This p r o j e c t  w i l l  eva lua te  the  f e a s i b i l i t y  of a  
proposed 5-2 Engine Telescoping Nozzle concept. This proposal  
c o n s i s t s  of  a  r e t r a c t a b l e  engine nozzle s k i r t  which w i l l  stow 
i n  t h e  e x i s t i n g  s t age  i n t e r f a c e  envelope. Af ter  s t age  sepa- 
r a t i o n ,  t h e  nozzle  can be extended t o  obta in  optimum engine 
expansion r a t i o .  

The t e s t  f i x t u r e  and t e s t  items w i l l  be furnished 
by P&VE and w i l l  be de l ivered  approximately June 6,  1967. 
Instrumentat ion w i l l  p r imar i ly  c o n s i s t  of s t r a i n  gauges and 
accelerometers .  

4 .  LH7 Slosh Tes t ing  

This program supports  P&VE i n  the  a reas  of LH and Z Lox p rope l l an t  feed systems s t u d i e s  i n  an e l l i p s o i d a l  t a n  . 
The S-IVB f u e l  prevalve t e s t s  were completed May 2. 

Four flow t e s t s  were conducted on t h i s  d a t e  t o  evalua te  t h e  
va lve  response and c l o s i n g  c h a r a c t e r i s t i c s .  The t e s t s  were 
made a t  approximately 8500 gpm with c los ing  times of 8 7 ,  857, 
882, and 1529 mil l iseconds.  This program was completed. The 
next  t e s t  w i l l  be with a  10'' vent  valve f o r  use on t h e  S-I1 
s t r u c t u r a l  t e s t  program. 

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

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

Three S-IVB con£ igura t ion  C - 1  engines,  i n s t a l l e d  
i n  a  Saturn V/S-IVB APS Module, were t e s t e d  through a  s e r i e s  
of pulse  mode f i r i n g  cycles  t o  evalua te  engine and system 
performance. A pressure  environment of 140,000 f e e t  was main- 
t a i n e d  during these  f i r i n g s .  A l l  systems appeared t o  funct ion  
normally and da ta  is  being evaluated t o  determine i f  f u r t h e r  
t e s t i n g  with C - 1  engine is  required.  Tes t ing  with feed system 
accumulatars i n  S-IVB APS t o  be accomplished a f t e r  completion 
of C - 1  engine system evaluat ion.  
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D .  Ground Support Equipment 

Ground Support Equipment t e s t i n g  includes development 
and acceptance t e s t  programs of Saturn V launch veh ic le  support  
hardware under the  design cognizance of both MSFC and KSC. Launch 
environments a r e  simulated a s  c lose ly  a s  poss ib le  f o r  both types 
of t e s t  programs although launch support  equipment t o  be in-  
s t a l l e d  l a t e r  a t  the  launch complex i s  used f o r  acceptance t e s t  
programs only.  

For veh ic le  se rv ice  arm tes ts ,  the  swing arms a r e  mounted 
i n  a tower which dup l i ca tes  the launch umbil ical  tower a t  KSC. 
The ground umbi l ica l  i s  connected t o  the veh ic le  umbi l ica l  p l a t e  
t h a t  i s  mounted i n  a simulated veh ic le  sk in  panel .  This panel 
i s  mounted on a random motion s imulator  which s imulates  t h e  
r e l a t i v e  motions between the  launch veh ic le  and launch tower. 
For i n f l i g h t  disconnect arms, t h e  panel i s  connected t o  the  
random motion s imulators  through an e l e v a t o r  system so veh ic le  
l i f t - o f f  a c c e l e r a t i o n s  can be dupl ica ted .  I n  a d d i t i o n ,  t h e  
equipment i s  exposed t o  wind, r a i n ,  and cryogenic temperatures 
t o  include worst case design condi t ions .  

I n  the  t e s t  programs, component checkout t e s t s  a r e  
conducted a f t e r  i n s t a l l a t i o n  of t h e  t e s t  hardware i n  the  t e s t  
f a c i l i t y .  This phase of t h e  program is  followed by sub-system 
checkouts and subsequently,  complete systems t e s t s  s imulat ing 
launch eavironments. A desc r ip t ion  of hardware undergoing 
t e s t s  and t h e  r e s u l t s  of these  t e s t s  follows: 

LC-39 Service A r m s  

a .  S-IC I n t e r t a n k  (Set  111) - This p r e f l i g h t  arm 
supp l i e s  t h e  veh ic le  S-IC s tage  with lox f i l l  and d r a i n  s e r v i c e ,  - - 

a s  wel l  a s  personnel access  t o  the  veh ic le .  The arm has auto- 
matic c a p b i l i t i e s  t o  allow reconnection i n  case of a mission 
hold. o r  a b o r t .  

The s p e c i a l  t e s t s  on r e t r a c t i o n  system simpli-  
f i c a t i o n  have been completed and a r e p o r t  i s  now i n  progress .  
The t e s t s  being conducted f o r  P&VE using a c h i l l e d  sk in  panel 
(-60°F) and cryogenics have been suspended t o  allow a water 
flow t e s t  t o  be run. P r i o r  t o  suspension of the  P&VE t e s t s ,  
an umbi l ica l  purge was added and one reconnect was accomplished. 

KSC has i n i t i a t e d  a program t o  qua l i fy  the  lox 
l i n e s  on arms 1, 4 ,  and 6 .  Test  Laboratory was asked t o  cold  
shock, t o  hydros ta t ,  and t o  run long term water-flow t e s t s  
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( s imu la t ing  lox  flow) on t h e  l i n e s .  Other p a r t s  of  t h e  q u a l i f i -  
c a t i o n  program a r e  be ing  accomplished by o t h e r s .  A r m  1 has  
s u c c e s s f u l l y  completed t h e  h y d r o s t a t  and co ld  shock t e s t s .  
Approximately 32 hours  of t h e  50-hour water-f low t e s t  (5,750 
g.p.m. a t  190 p . s . i . g . )  have been completed. 

The lox  l i n e  q u a l i f i c a t i o n  t e s t s  a r e  due t o  
be  accomplished by June 1, 1967, a t  which t ime t h e  arm w i l l  
be  r e i n s t a l l e d  i n  t h e  tower and t e s t i n g  resumed. 

b .  S-IC Forward ( S e t  111) - This  p r e f l i g h t  arm 
s u p p l i e s  t h e  forward end of t h e  S-IC s t a g e  wi th  e l e c t r i c a l ,  
pneumatic, a i r  cond i t i on ing  s e r v i c e s  and personnel  a c c e s s .  

During t h i s  r e p o r t i n g  pe r iod  f i f t y  (50)  i n -  
s t rumented r e l i a b i l i t y  t e s t s  were conducted. The withdrawal 
l anyard  and c a r r i e r  l e f t  arm were damaged dur ing  t h e  r e l i a b i l i t y  
t e s t s .  The withdrawal l anyard  was damaged due t o  c a r r i e r  l a g  
a t  arm r e t r a c t i o n .  C a r r i e r  arm damage r e s u l t e d  from impact 
wi th  t h e  bumper dur ing  withdrawal.  Modi f ica t ions  a r e  being 
performed t o  e l i m i n a t e  t h e  lanyard  problem and c a r r i e r  arm 
problems. F l i g h t  umbi l i ca l  t e s t i n g  should be completed dur ing  
n e x t  r e p o r t  pe r iod .  

c .  S - I1  In te rmedia te  ( 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 lox  s e r v i c e s  t o  t h e  S- I1  s t a g e .  The lox  and LH2 l i n e s  
have independent connect ions  t o  t h e  s w g e  whi le  t h e  remainder 
of  t h e  s e r v i c e  l i n e s  i n  t h e  arm a r e  connected t o  t h e  s t a g e  
through one common c a r r i e r .  The AA-04-02 arm was modified a t  
MSFC by i n s t a l l i n g  a  l anyard  withdrawal system f o r  t h e  main 
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  withdrawal 
system a r e  now underway. A t  t h e  conc lus ion  of  t h e  R&D t e s t i n g  
on t h e  lanyard  system, it is  planned t o  r e t r o f i t  t h e  lanyard  
system on AA-04-01 and AA-04-03. 

The lanyard  withdrawal system i s  p r e s e n t l y  be ing  
r edes igned ;  t h e r e f o r e ,  no u m b i l i c a l  tests were conducted.  T e s t s  
have been conducted t o  s imula te  t h e  a d d i t i o n a l  weight a£  t h e  
r e v i s e d  lox  coup le r .  These t e s t s  cause a  peak load of 4,800 
l b s .  i n  t h e  l ox  withdrawal c a b l e .  The r e v i s e d  LH2 coup le r  adds 
approximately 57% l b s .  t o  t h e  o r i g i n a l  coup le r .  This a d d i t i o n a l  
weight adds no s i g n i f i c a n t  load t o  t h e  LH2 couple r  withdrawal 
c a b l e .  

KSC has  i n i t i a t e d  a  program t o  q u a l i f y  t h e  l ox  
l i n e s  on arms 1, 4 ,  and 6 .  T e s t  Laboratory was asked t o  co ld  
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shock, t o  hydros ta t ,  and t o  run long term water-flow t e s t s  
( s imula t ing  lox flow) on the  l i n e s .  Other p a r t s  of t h e  q u a l i -  
f  i c a t i o n  program a r e  being accomplished by o t h e r s .  A r m  4 has 
success fu l ly  completed the  hydros ta t  and cold shock tes t s .  
Af te r  approximately 5 hours of the  required 35-hour of water- 
flow t e s t s  (5,750 g.p.m. a t  170 p . s . i . g . )  a  leak was found 
i n  t h e  inner  l i n e  of the  armlvehicle f l e x i b l e ,  vacuum-jacketed 
lox l i n e .  A f a i l u r e  a n a l y s i s  of t h i s  l i n e  i s  i n  process .  
The f a i l e d  l i n e  was replaced with a  new l i n e  on the  arm and 
t h e  water-flow t e s t  resumed. 

The S-I1 Intermediate  Service A r m  was r e -  
moved from the  Test  Area on May 15, 1967, i n  order  t o  conduct 
t h e  lox l i n e  q u a l i f i c a t i o n  t e s t s .  These t e s t s  should be com- 
p l e t e d  June 1, 1967, a t  which time the  arm w i l l  be re turned  
t o  the  GSE Test  Area. 

d .  S-11 Forward (Set  I )  - This i n f l i g h t  se rv ice  
arm provides a i r  condi t ioning,  e l e c t r i c a l ,  and pneumatic s e r v i c e s ,  
p lus  a  GH2 vent  f o r  t h e  S-11-Stager  A l l  connections t o  the  s t a g e  
a r e  through a  common c a r r i e r .  

Premature l i f t - o f f  on 5-5-67 caused minor 
damage t o  t h e  S-I1 Forward t e s t  f ac i l i$y  equipment and swing 
arm. Delay of about t h r e e  (3)  days r e s u l t e d .  

Kickoff and withdrawal t e s t s  continued 
u n t i l  5-10-67, using var ious  pressures  f o r  both kickoff  and 
withdrawal. The c a r r i e r  p l a t e  s t i l l  drops o f f  and swings 
under t h e  boom end allowing the  hydrogen vent  l i n e  t o  impact 
t h e  f i r s t  h o r i z o n t a l  c ross  member on the  arm. This has  
c rea ted  excesgive damage t o  the  vent  l i n e  and t ransmi ts  un- 
d e s i r a b l e  loads i n t o  the  vent  disconnect on the  A7-42 c a r r i e r  
p l a t e .  

The primary lanyards a r e  being frayed 
and s t r e t c h e d  during withdrawal opera t ions .  

The s t a t i c  lanyard as o r i g i n a l l y  designed and 
i n s t a l l e d  i s  unsui tab le .  A modification has been re l eased  
by KSC-Design t o  c o r r e c t  t h i s  problem. 

e .  S-IVB Aft (AA-06-01) - This i n f l i g h t  se rv ice  
arm provides lox  and LH, f i l l  and d r a i n  se rv ices  t o  the  S-IVB 
s ' tage.  AA-06-01 was recurned t o  MSFC a f t e r  being used a t  KSC 
i n  t h e  Saturn V 500F wet t e s t .  The se rv ice  arm was modified 
t o  a  lanyard withdrawal system which replaced the  dual  cy l inder  
withdrawal system t e s t e d  on AA-06-02 and AA-06-03. 
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To da te ,  over 100 disconnect and withdrawal 
t e s t s  have been made on t h e  lanyard system including 85 f u l l  
systems t e s t s .  Based on t e s t  r e s u l t s  thus f a r ,  a  s a t i s f a c t o r y  
s o l u t i o n  t o  the  problem of higher-than-recommended lanyard 
loads has  been. found. However, incorporat ion of t h e  modifi- 
c a t i o n  t o  the  l i n e  handling systems has been temporarily 
i n t e r r u p t e d  by the  removal of the  arm from t h e  tower f o r  a  
flow t e s t  on t h e  lox p rope l l an t  l i n e s .  

A r m  r o t a t i o n  t e s t s  have been completed, with 
t h e  production cam and modified dece le ra t ion  va lve .  These 
t e s t s  revealed t h a t  the  cam s e t t i n g  requi red  t o  produce ro-  
t a t i o n  by the  secondary system aga ins t  a  r e t a rd ing  wind, i n  
a  maximum of 5.7 seconds, r e s u l t s  i n  c o n s i s t e n t l y  f a s t  times 
(under 4.0 seconds) with the  primary system. However, a  
r ecen t  KSC decis ion  t o  r e l a x  the  pressure requirements ( i . e . ,  
t h a t  t h e  secondary system should n o t  be tapped during primary 
system r o t a t i o n )  w i l l  permit the  r e t e s t i n g  of t h e  r o t a t i o n  
system, and allow the  primary system pressure  t o  be lowered, 
thereby increas ing  primary system r e t r a c t i o n  t o  over 4.0 
seconds. 

KSC has i n i t i a t e d  a  program t o  qua l i fy  the  
lox  l i n e s  on arms 1, 4 ,  and 6. Test  Laboratory was asked t o  
co ld  shock, t o  hydros ta t ,  and t o  run long term water-flow 
t e s t s  ( s imula t ing  lox flow) on the  l i n e s .  Other p a r t s  of 
t h e  q u a l i f i c a t i o n  program a r e  being accomplished by o t h e r s .  
A r m  6 has success fu l ly  completed the  hydros ta t  and cold  shock 
t e s t s .  Approximately 39 hours of the  50-hour water-flow t e s t  
(1,150 g.p.m. a t  120 p . s . i . g . )  have been completed, 

The arm i s  scheduled t o  be r e i n s t a l l e d  on the  
tower s imulator  on June 3 ,  1967. Test ing w i l l  resume a t  t h a t  
t ime . 

f .  S-IVB Forward (AA-07-01) - This i n f l i g h t  s e r v i c e  
arm provides a i r  condi t ioning,  e l e c t r i c a l ,  pneumatic, water glycol ,  
and L H ~  vent ing  se rv ices  t o  the  S-IVB s tage  and t o  the  instrument 
u n i t  ( I U ) .  The arm a l s o  supports  t h e  Lunar Excurs-ion ~odule(LEM) 
umbi l ica l  c a r r i e r .  

Approximately 375 t e s t s  have been conducted 
on t h i s  s e r v i c e  arm. These include the  umbil ical  disconnect 
and withdrawal t e s t s ,  "T" head t racking  t e s t s ,  arm r o t a t i o n  
t e s t s ,  and p a r t  of the  f u l l  systems t e s t s .  
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During t h i s  r epor t  per iod ,  the  veh ic le  t r ack ing  
t e s t s  and t h e  t e s t i n g  of the  SA-502 f l i g h t  umbil ical  c a r r i e r  
have been success fu l ly  completed. Systems t e s t s  a r e  i n  progress .  

g .  Service Module - The se rv ice  module arm is  
an i n f l i g h t  arm and provides a i r  condi t ioning,  e l e c t r i c a l ,  
GH2 vent ing ,  and water-glycol cool ing se rv ices  t o  t h e  Apollo 
Service Module umbi l ica l  connection. 

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  of t e s t s  were conducted f o r  KSC on 
t h e  modified dece le ra t ion  valve and cam C .  During system t e s t s ,  
t h e  withdrawal system air-motor became inoperable and due t o  
t h e  unava . i l ab i l i ty  of a spare air-motor ,  t e s t i n g  had t o  be 
suspended. A replacement air-motor should be a v a i l a b l e  from 
KSC on June 6 and t e s t i n g  w i l l  resume immediately t h e r e a f t e r .  

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

Extensive redesign of t h e  e n t i r e  command 
module access  arm system i s  i n  work a t  KSC. It i s  a n t i c i p a t e d  
t h a t  t h e  arm now i n  the  t e s t  a rea  w i l l  be reworked t o  the  new 
conf igura t ion  and t e s t e d .  The period of t e s t i n g  i s  n o t  known 
a t  t h e  present  time. Current ly the  arm i s  i n  standby condi t ion .  

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

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

The redundant h o i s t  s t r u c t u r e  was received by 
Test  Laboratory on May 1 and i n s t a l l e d  on May 2 and 3 .  The 
upper sheaves were found t o  be too l a r g e .  The replacements 
were received on May 5 ,  modified and i n s t a l l e d  on May 6. 

The redundant h o i s t  console was received on May 2 
and i n s t a l l e d .  
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Download t e s t s  were performed on May 9 .  Each 
redundant h o i s t  cable  was loaded t o  23,000 pounds. The t o t a l  
downward d e f l e c t i o n  of t h e  arm was 8 inches with a  permanent 
s e t  of 4 inches.  

A l l  t e s t s  except t h e  console purge t e s t  were 
completed on May 26. The console purge was performed on 
May 27 a f t e r  removal of instrumentat ion cables .  Specia l  
dynamic load t e s t s  were performed on May 22 through May 26, 
t o  determine the  maximum loads on the  Apollo LES tower l e g s  
exer ted  by the damper system. P&VE Lab s t r u c t u r e s  Division 
personnel a r e  evalua t ing  the  d a t a .  

The requi red  t e s t  program was success fu l ly  com- 
p le ted  and the  arm s t r u c t u r e ,  kickoff  cy l inder s ,  redundant h o i s t  
s t r u c t u r e ,  l a t c h e s ,  and kickoff  panel were removed from the  
tower on May 27 f o r  shipment t o  ME Laboratory. 

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

The t h r e e  se rv ice  masts ( l o x ,  f u e l ,  and environ- 
mental)  a r e  loca ted  on the  deck of the  Mobile Launcher and 
a r e  used t o  s e r v i c e  the  S-IC s t age  t a i l  s ec t ion .  Mast r e -  
t r a c t i o n  i s  i n i t i a t e d  by vehic le  l i f t - o f f .  

Specia l  t e s t s ,  requested by KSC, were conducted 
May 17 through May 19 t o  determine the  e f f e c t  of a  s t i f f e r  
hydraul ic  r e t u r n  l i n e  ( f u e l  mast) and lox dome purge l i n e  
( l o x  mast) on t h e  umbil ical  c a r r i e r  kickoff  c h a r a c t e r i s t i c s .  

Test  r e s u l t s  indica ted  t h a t  the  s t i f f e r  f l e x  l i n e s  caused no 
de t r imen ta l  e f f e c t s  on c a r r i e r  kickoff  c h a r a c t e r i s t i c s .  

Addit ional  t e s t s  requested by KSC t o  evalua te  
t h e  performance of the  TSM r e t r a c t  c a p a b i l i t y  with the  g r a v i t y  
d r a i n  valve open and no accumulator pressure  and with the  cy l in -  
de r  supply valve f a i l e d  i n  t h e  closed pos i t ion  were conducted 
May 23 through May 29. Test ing w i l l  continue during the  next  
r e p o r t  per iod.  

4 .  LC-39 Mobile Launcher Holddown A r m s  

The purpose of t h i s  t e s t  program f o r  KSC is  t o  
v e r i f y  the  phys ica l  and funct ional  i n t e g r i t y  of t h e  Saturn V 
holddown arms p r i o r  t o  i n s t a l l a t i o n  on the  mobile launcher .  
Twelve holddown arms have been s t r u c t u r a l l y  t e s t e d  and shipped 
to.KSC. S t r u c t u r a l  t e s t i n g  of the  f i n a l  s e t  of arms ( four th  
s e t )  began August 11, 1966, and was successfu l ly  completed 
November 2,  1966. 
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This four th  s e t  of arms i s  a spare s e t  and i s  
being r e t a i n e d  a t  MSFC t o  serve a s  t e s t  bed f o r  development 
of t h e  holddown arm secondary r e l e a s e  system and b l a s t  s h i e l d .  

Concept eva lua t ion  of a secondary (explos ive)  r e -  
l e a s e  system ( t o  be used a s  a back-up r e l e a s e  t o  the  normal, 
pneumatic r e l e a s e  system) was success fu l ly  conducted between 
A p r i l  3 and A p r i l  14, 1967. A t e s t  r e p o r t ,  I n t e r n a l  Note- 
Test-14-67, has been prepared, 

During t e s t i n g  of the  secondary (explosive)  r e l e a s e  
system, cracks were discovered i n  the  base c a s t i n g s  ( i n  t h e  
genera l  a rea  of the  upper arm pivot  po in t )  of arms 002, 003, 
004, and 006. Subsequent dye-penetrant and u l t r a s o n i c  in-  
spec t ions  of t h e  arms revealed t h a t  crack depth was s i g n i f i -  
can t  ( r e fe rence  Memorandum R-QUAL-AVP-2469-67, Subject :  
11 Nondestructive Test ing of Saturn V Holddown A r m  Base Cast ings,  
PIN 75M05793, S/NOS.  002, 003, 004, and 006"). A t  t he  reques t  
of KSG Design, R-ME i s  repa i r ing  the  cracks i n  accordance with 
document 76K02512, ho old down A r m  Repair Procedure f o r  Launch 
Complex 39". It i s  planned t o  load t e s t  the  arms a f t e r  the  
cracks have been repai red .  Arms 003 and 002 have been re -  
pa i red  and re turned  t o  Test  Laboratory. A r m s  004 and 006 a r e  
a t  R-ME being repa i red .  The arms w i l l  be load t e s t e d  during 
t h e  next  r e p o r t  per iod.  

Present  plans f o r  f u r t h e r  t e s t i n g  of t h e  holddown 
arms include i n s t a l l a t i o n  (on arm 003) and t e s t i n g  of a hood 
f o r  veh ic le  engine exhaust b l a s t  p ro tec t ion .  P a r t s  requi red  
f o r  the  hood i n s t a l l a t i o n  were t o  be a v a i l a b l e  by May 1, 1967, 
b u t ,  a s  y e t ,  a l l  p a r t s  have no t  been received.  KSC ind ica tes  
a l l  components were shipped a s  of 5-23-67. 

5 .  Saturn V Lif t -Off  Switches 

This program is  being conducted f o r  KSC t o  ensure 
t h a t  the  l i f t - o f f  switch 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  
of t h e  umbi l ica l  disconnect and se rv ice  arm r o t a t i o n  a t  the  
requi red  V e r t i c a l  d is tance  of veh ic le  l i f t - o f f  . 

Test ing  on a modified primary a c t u a t o r  assembly 
w i l l  begin on June 12, 1967. Test  procedure i s  now being pre- 
pared. 

6 .  Q-Ball  Cover Removal System 

The purpose of t h e  t e s t  program was t o  demonstrate 
opera t iona l  r e l i a b i l i t y  of t h e  system f o r  removing the  cone 
cover from t h e  veh ic le  nose. 
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Tests  were conducted i n  conjunction with the  
Primary Damper System t o  v e r i f y  t h a t  a  KSC modif icat ion would 
e l imina te  an in te r fe rence  problem between t h e  damper arm and 
the  Q-ball  cover pneumatic l i n e .  The modification was s a t i s -  
f ac to ry .  The f i n a l  r e p o r t  has  been submitted. 

7 ,  High Pressure Test  F a c i l i t y  

Anderson Greenwood and Company Rel ie f  Valves - 
The purpose of t h i s  t e s t i n g  i s  t o  evaluate  t h e  opera t ing  charac- 
t e r i s t i c s  of two pneumatic pressure  r e l i e f  valves f o r  the  
Miss i s s ipp i  Test  F a c i l i t y  (I-MT-EF). 

( 1 )  P/N 3518G23-S - Test ing was completed A p r i l  7 ,  
1967, on t h i s  valve which had pu l sa t ing  flow c h a r a c t e r i s t i c s .  
MTF w i l l  send MSFC an i d e n t i c a l  va lve ,  except f o r  enlarged 
p o r t s ,  f o r  eva lua t ion .  Test ing w i l l  be conducted on t h i s  valve 
and a  r e p o r t  w i l l  be w r i t t e n  t o  cover t h e  o r i g i n a l  and modified 
va lves .  

( 2 )  P/N 81C68-4 - Test ing i s  complete on t h i s  
va lve .  During t h e  cycle  t e s t ,  g a l l i n g  was encountered between 
t h e  va lve  sp ind le ,  guide,  and nozzle .  The repor t  should be 
complete by June 23, 1967. 

8 .  S-IVB Aft  Withdrawal -.Cylinder L i f e  Cycle Test  

The purpose of t h i s  t e s t  program, f o r  KSC, i s  t o  
determine the  a b i l i t y  of one withdrawal mechanism t o  "track" 
veh ic le  motion f o r  1,100,000 cycles .  Test ing began November 22, 
1966, and should be completed by June 1, 1967. Nine (9 )  addi- 
t i o n a l  cy l inder s  were func t iona l ly  t e s t e d  f o r  use on LC-39. 

Cycling of the  pneumatic withdrawal cy l inder  con- 
t inued during t h i s  r epor t  per iod.  The cy l inder ,  t o  the  l a t e s t  
design conf igura t ion ,  has success fu l ly  completed 1,000,000 
cyc les .  

9 .  Flush and Purge Truck 

This t e s t  program i s  being conducted ( f o r  P&VE) 
t o  ensure t h a t  t h e  t ruck  w i l l  s e rv ice  the  F-1 engine a s  requi red .  

Tes t ing  was i n i t i a t e d  December 16, 1966, and t h e  
t e s t s  have been completed according t o  the  o r i g i n a l  t e s t  pro- 
cedure.  P&VE has requested a d d i t i o n a l  t e s t i n g  with minor modi- 
f i c a t i o n s  t o  the  u n i t  t o  determine i f  increased outputs  can be 
achieved. 
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The a d d i t i o n a l  t e s t i n g  i s  i n  progress ,  F ina l  
completion d a t e  w i l l  be June 9 ,  1967, sub jec t  t o  r e c e i p t  of 
s p e c i a l  t e s t  f l u i d s  by June 2,  1967. 

10 ,  Hydrogen Embrittlement Tes t  

The purpose of t h i s  t e s t  program is t o  determine 
t h e  hydrogen embrit t lement e f f e c t s  of gaseous hydrogen on t h e  
y i e l d  po in t  and u l t ima te  s t r eng th  of var ious  ma te r i a l s  being 
used i n  high pressure  hydrogen conta iners ;  t o  provide compara- 
t i v e  da ta  t o  enable R-P&VE-MM t o  study the  ma te r i a l  n i l d u c t i b i l i t y  
t r a n s i t i o n  temperature,  e longat ion of  t h e  ma te r i a l ,  change i n  
c r o s s  s e c t i o n a l  a r e a ,  and radiographic and f rac tographic  analy- 
s is  of the  f r a c t u r e  su r faces .  

Buildup f o r  t h i s  t e s t  i s  98% complete. The t e s t  
procedure i s  in  progress .  Tes t ing  should begin during the  
next  r e p o r t  per iod .  

111. SUPPORTING RESEARCH AND TECHNOLOGY 

A .  Zgro-Gravity Tes t  ~ a c i l i t ~  

The Zero Gravi ty Drop Tower i s  u t i l i z e d  t o  a s s i s t  P&VE 
i n  t h e  study of low g r a v i t y  f l u i d  mechanics and thermodynamics 
phenomena. The f a c i l i t y  i s  loca ted  i n  the  Saturn V Dynamic 
Stand. 

Seven t e s t s  were conducted t h i s  month i n  a continua- 
t i o n  of t h e  o r b i t a l  s losh  program. Problems with t h e  drag 
s h i e l d  h o i s t  system prevented t e s t s  during t h e  l a s t  h a l f  of 
May. Tes t ing  w i l l  resume t h e  f i r s t  week of June. 

S-IC Model Drop 

This t e s t  program was requested by R-AS t o  evalua te  
t h e  S-IC boos ter  recovery concept a s  proposed by the  Boeing 
Company. Tes t ing  is  t o  be accomplished on s c a l e  models i m -  
pac t ing  on water .  This f i r s t  s e r i e s  of t e s t s  c o n s i s t s  of 
v e r t i c a l  drops of a 1110th s c a l e  S-IC model from he igh t s  of 
18 f t .  t o  154 f t .  

Tes t s  C-035-24 through C-035-42 were success fu l ly  
conducted during t h i s  r e p o r t  per iod ,  Data t r a n s m i t t a l  covering 
t e s t s  C-035-10 through C-035-20 was d i s t r i b u t e d  t o  R-AS May 8 ,  
1967. Tes t ing  w i l l  continue during t h e  next  r epor t  per iod 
with a heavier  model. (Adding weights t o  change c .g.  and moment 
of i n e r t i a ) .  
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C . Liquid Hydrogen Super I n s u l a t i o n  

This  program, requested by P&VE, c o n s i s t s  of  s tudying 
t h e  e f f e c t i v e n e s s  of "su e r  insu la ted"  LH2 tanks  i n  a  s imulated 
space environment of lo-' t o r r  p re s su re .  

Tes t  Tank No. 3 is  a t  ME Laboratory f o r  i n s u l a t i o n  bag 
r e p a i r s .  

30-Inch Calorimeter : This  program i s  being delayed 
due t o  h ighe r  p r i o r i t y  work ( O r b i t a l  workshop). 

D.  S to rab le  P rope l l an t  Space Engine Tes t ing  

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

Three 1-hour du ra t ion  a l t i t u d e  f i r i n g s  were conducted 
on the  Rocketdyne 20 pound t h r u s t  bery l l ium engine during t h i s  
r e p o r t i n g  per iod ,  r e s u l t i n g  i n  a  t o t a l  burn time a t  MSFC of 
314 minutes.  This  concluded t h e  t e s t  program f o r  t h i s  engine 
which demonstrated long l i f e  time c a p a b i l i t y .  The engine t h r o a t  
diameter  on d e l i v e r y  was 0.421 inch and on completion of  t e s t i n g  
0.422 inch.  

Two 40 pound t h r u s t  Kidde monopropellant engines were 
d e l i v e r e d  on May 16 ,  and a r e  scheduled f o r  t e s t i n g  i n  mid-June. 

E .  J e t  Impingement on Water (%K C l u s t e r  Phase) 

This  program was requested by KSC t o  s tudy t h e  f e a s i -  
b i l i t y  of launching l a r g e  f l i g h t  v e h i c l e s  of t h e  Saturn V and 
NOVA c l a s s e s  from of f - shore  s i t e s .  

Tes t s  C-002-20C through C-002-22C were conducted dur ing  
t h i s  r e p o r t  per iod .  The es t imated  t e s t  completion d a t e  i s  
October 1, 1967. 

F. Helium Turbine LH2 Pump Tes t  

A s p e c i a l  t e s t  was conducted a t  t h e  LH2 Slosh F a c i l i t y  
on a  helium turb ine-dr iven  LH2 pump f o r  P&VE. The purpose of 
t h e  t e s t  was t o  v e r i f y  s a t i s f a c t o r y  opera t ion  of  t h e  tu rb ine -  
pump assembly before  shipment from Marshal l  t o  t h e  Nat ional  
Bureau of Standards t o  pump s lush  hydrogen. The pump and t u r -  
b i n e  operated s a t i s f a c t o r i l y  and were shipped t o  NBS. 
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G . Combust ion Dynamics 

Requestor :  R-P&VE-PA 

This  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 rmed ia 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- 
veloped a n a l y t i c a l l y  o r  a t  a  ve ry  smal l  t h r u s t  l e v e l .  The 
main a r e a s  of  i n t e r e s t  a r e  combustion s t a b i l i t y  of  1 0 x 1 ~ ~ - 1  
and 1 0 x 1 ~ 2  systems a t  t h e  30K and 15K t h r u s t  l e v e l s  r e s p e c t i v e l y .  

One t e s t  wi th  t h e  new n i c k e l  i n j e c t o r  was conducted 
du r ing  t h i s  r e p o r t i n g  pe r iod .  A s  on t h e  previous  t e s t ,  t h e  TEA 
blew o u t ,  and t h e  i n j e c t o r  was burned i n  t h i s  a r e a .  F a i l u r e  
was caused by a  f a u l t y  check va lve  i n  t h e  TEA engine purge l i n e .  

Approximately seven t e s t s  w i l l  be conducted on an ex- 
i s t i n g  s o l i d  copper i n j e c t o r .  Tes t ing  w i l l  resume i n  e a r l y  
June .  

P&VE has  reques ted  t h a t  t e s t i n g  a t  h igh chamber pres -  
s u r e  l e v e l s  wi th  t h e  15K engine be temporar i ly  suspended i n  
o r d e r  t h a t  a  few re sea rch  t e s t s  wi th  l i q u i d  hydrogen a t  low 
p r e s s u r e  l e v e l s  might be conducted. A l l  of t h e  f u e l  (LH2) i s  
t o  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  wafers  and t h e  
l o x  wi.11 be i n j e c t e d  through a  s l i g h t l y  modified 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  temperature  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  pha.se 
o f  t h e  combustion products  might be determined.  

Five t e s t s  were conducted. The chamber w a l l  tempera- 
t u r e  was measured on t h r e e  t e s t s  and chamber gases  were tapped 
o f f  f o r  two t e s t s .  The da t a  i n d i c a t e d  t h a t  t h e  tapped o f f  gas  
was f r e e  hydrogen r a t h e r  than combustion products  a s  d e s i r e d .  
Wall temperatures  were approximately - 3 0 0 ' ~ .  These t e s t s  
were d i scussed  wi th  a  P&VE r e p r e s e n t a t i v e  and it was agreed 
t h a t  t h r e e  t o  f i v e  a d d i t i o n a l  t e s t s  w i l l  be conducted wi th  a  
new i n j e c t o r  f a c e .  This  i n j e c t o r  f ace  w i l l  impinge lox  on lox  
i n  an  a t t empt  t o  improve t h e  combustion e f f i c i e n c y  of  t h e  
engine .  These t e s t s  w i l l  conclude t h i s  s p e c i a l  t e s t  e f f o r t .  
T e s t i n g  w i l l  resume when t h e  new i n j e c t o r  f ace  i s  a v a i l a b l e .  
Est imated d e l i v e r y  of t h e  i n j e c t o r  f ace  is  June 15 ,  1967. 

H.  Pump Inducer  Deve10,pment P r o j e c t  

Requestor : R-P&VE-PAC 

This  p r o j e c t  has  been reques ted  by P&VE i n  an e f f o r t  
t o  develop t n e  hubless  inducer  f o r  use on f u t u r e  turbopumps. 
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The t e s t  f a c i l i t y  i s  now i n  a  standby condi t ion ,  
await ing program d i r e c t i o n  from P&VE . 

I. Acoustic Studies  

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

Acoustic Studies  cu r ren t ly  being performed a t  AMTF 
a r e  t o  i n v e s t i g a t e ,  analyze,  and evalua te  the  noise  generat ing 
mechanisms and the  r e s u l t a n t  acous t i c  f i e l d s  of aerodynamic 
flows, i , e . ,  rocket  exhaust flows. These flow f i e l d s  a r e  gener- 
a t e d - b y  launch veh ic le  propulsion systems which a r e  l a rge  i n  
s i z e  and power; consequently, very severe acous t i c  environments 
a r e  c rea ted .  Techniques f o r  es t imat ing  these  adverse environ- 
ments i n  many ins tances  a r e  very crude o r  non-exis tent .  Therefore,  
i t  i s  necessary t h a t  p red ic t ion  techniques be developed and v e r i -  
f  i e d  t h a t  w i l l  adequately def ine  the  a s soc ia ted  acous t i c  environ- 
ment, 

These t e s t  programs cannot be conducted using f u l l - s c a l e  
flow f i e l d s ,  but  by c a r e f u l  cons idera t ion  of dynamic s i m i l a r i t y  
p r i n c i p l e s  and v a l i d  s c a l i n g  procedures, s c a l e  model t e s t  pro- 
grams of these  flow f i e l d s  can be successfu l ly  performed, t o  
accomplish t h e  above s taged ob jec t ives .  

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

( 1 )  Comparison of acous t ic  environmental c h a r a c t e r i s t i c s  
of a  cone and bell-shaped engine nozzle with dup l i ca te  e x i t  d i -  
ameters.  

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

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

(4 )  Vehicle acous t i c  environment (phase and amplitude) 
f o r  the  launch condit ion of a  1120th s c a l e  Saturn V veh ic le  
conf igura t ion .  

(5)  Acoustic source loca t ion  study of a  s i n g l e ,  un- 
d e f l e c t e d ,  rocket  exhaust flow. 

( 6 )  Saturn V ,  MLV acous t i c  environmental d e f i n i t i o n  
f o r  s t rap-on conf igura t ions .  

( 7 )  Supplementary study of c l u s t e r  e f f e c t s  a s  a  funct ion  
of engine separa t ion  d is tance  and c l u s t e r  diameter.  
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(8) Study of the  t h r e e  dimensional acous t i c  f i e l d  
developed by a  rocket  exhaust flow impingement on a  d e f l e c t o r  
(uni -  and b i - d i r e c t i o n a l  f low).  

Tes ts  t o  determine the  e f f e c t s  of va r i ed  engine 
e x i t  pressure  were completed during t h i s  r epor t ing  per iod .  
The da ta  i s  p resen t ly  being reduced and prel iminary evalua t ion  
should be completed by June 9 ,  1967. 

I f  no repea t  t e s t s  a r e  indica ted  from prel iminary 
da ta  evalua t ion ,  t h e  t e s t  s tand  w i l l  be modified t o  begin a  
s tudy t o  determine c l u s t e r  e f f e c t s  a s  a  funct ion of engine 
separa t ion  and c l u s t e r  diameter.  

While the  c l u s t e r  study i s  being performed on 
t h e  t e s t  s t and  pad a r e a ,  a  1:20 Saturn V model w i l l  be i n s t a l l e d  
i n  t h e  s t and  f o r  t h e  ground plane and veh ic le  acous t i c  environ- 
ment t e s t s .  

Flame Study 

Requestor: R-TEST-C 

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

Tes t s  have been conducted with measurements a t  the  50- 
engine e x i t  diameters (350-inch) plane.  Exposed thermocouples 
and " s t a t i c "  temperature measurements were measured. New t o t a l  
pressure  probes of %-inch diameter copper have been f a b r i c a t e d  
and one t e s t  has been conducted with them. The new t e s t s  w i l l  
be conducted with instrumentat ion a t  the  40-engine e x i t  diameter 
(280-inch) plane.  The da ta  processing and p l o t t i n g  program i s  
being w r i t t e n  by Computation Laboratory. The computer program 
is  expected t o  be completed June 30, 1967. Instrumentat ion i s  
t r y i n g  t o  g e t  an e a r l i e r  d a t e .  

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

Requestor: KSC 

This program i s  a  s p e c i f i c  study of e x i s t i n g  f a c 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 the  proposed use of i m -  
proved Saturn V Boosters which w i l l  use f i v e  uprated F-1 engines 
and 4-each "strap-Ons" 120-inch o r  156-inch So l id  Rocket Motors. 
This  s tudy w i l l  be used t o  e s t a b l i s h  t h e  e x t e n t  of launch fa-  
c i l i t y  ( v L F - ~ ~ )  c a p a b i l i t y  and/or modif icat ions requi red  when 
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using  t h e  improved Saturn V Booster Configuration. 

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

a .  Determine the  environment of veh ic le  base and fa-  
c i l i t y  elements during holddown and i n i t i a l  l i f t o f f .  

b .  Determine t h e  environment of t h e  mobile launcher 
and umbi l ica l  tower f o r  maximum veh ic le  d r i f t .  

c .  Determine t h e  ex ten t  of f a c i l i t y  modif icat ion 
necessary f o r  compat ib i l i ty  with improved Saturn V veh ic les .  

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

The f i r s t  phase w i l l  be conducted using the  Basic 
Saturn V Booster s c a l e  model and w i l l  serve t o  e s t a b l i s h  base l ine  
d a t a .  Phase I1 t e s t s  w i l l  use t h e  same s c a l e  model boos ter  bu t  
with t h e  uprated F-1 engines.  Phase I11 w i l l  u t i l i z e  uprated 
Saturn V s c a l e  model with 120-inch simulated s o l i d  motor s t r a p -  
ons. Phase I V  w i l l  use t h e  uprated Saturn V s c a l e  model with 
156-inch simulated s o l i d  motor s t rap-ons.  

Baseline t e s t i n g  of t h e  lower por t ion  covers l i f t o f f  
from 0 t o  232 f e e t  f u l l  s c a l e  and the  upper por t ion  covers 
l i f t o f f  from 212 f e e t  t o  454 f e e t  f u l l  s c a l e .  

One t e s t  was conducted during t h i s  r e p o r t  per iod which 
s imulated maximum veh ic le  d r i f t  without tower in te r fe rence .  
This completed base l ine  t e s t i n g  f o r  the  lower por t ion  of the  
tower (120 f e e t ) .  

The engine c l u s t e r  was then r a i s e d  four  f e e t  t o  enable 
base l ine  t e s t i n g  f o r  the  upper por t ion  of t h e  tower. 

A simulated v e r t i c a l  l i f t - o f f  t e s t  was conducted. This 
was t h e  f i r s t  of s i x  base l ine  t e s t s  f o r  the  tower upper por t ion .  

Tes t ing  w i l l  continue on t h e  upper por t ion  t o  encompass 
b a s e l i n e  da ta  f o r  the  v e r t i c a l  l i f t - o f f ,  Case #5, 1.25 yaw and 
maximum d r i f t  without tower in te r fe rence .  

I n i t i a l  de l ive ry  of 12 s c a l e  model 120-inch s o l i d  
s t rap-on motors i s  scheduled f o r  l a t e  June 1967. I n s t a l l a t i o n  
and t e s t i n g  with 120-inch s c a l e  model s t rap-on motors w i l l  
begin immediately a f t e r  de l ive ry .  
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L .  LH, Seal  Evaluation Tests  
k 

Requestor: R-P&VE-PM 

The purpose of t h i s  t e s t  is  t o  evaluate  t h e  s e a l i n g  
c a p a b i l i t y  of the  Conoseal and Naflex s e a l  i n s t a l l e d  i n  an 
18-inch diameter manhole cover of a  l i q u i d  hydrogen tank.  

Test .  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 Naflex s e a l ,  however, d id  no t  meet the  requi re-  
ments. The Naflex s e a l ' s  secondary s e a l  i s  very poor and 
e l imina t ion  of t h e  leakage the re  is  mandatory i f  t h e  leakage 
r a t e s  of t h e  primary s e a l  a r e  t o  be accura te ly  determined. 
It was the re fo re  decided t o  obta in  new Naflex s e a l s  with i m -  
proved Teflon coat ing  and a l s o  modify the  t e s t  f i x t u r e  t o  
provide t h e  p o s s i b i l i t y  of measuring primary and secondary 
s e a l  leakage r a t e s .  This w i l l  be accomplished i n  a  followup 
program. 

The t e s t  tank has been shipped t o  the  Manufacturing 
Engineering Laboratory t o  accomplFsh the  modifications requi red  
f o r  the  evalua t ion  of t h e  18-inch Naflex s e a l ,  This program 
a s  such w i l l  no longer be repor ted .  

T e k t i t e  Study 

Requestor: R-AERO-AT 

This p r o j e c t  was i n i t i a t e d  t o  support  Goddard Space 
F l i g h t  Center through R-AERO-AT on an experimental and t h e o r e t i -  
c a l  program involving a  study of t e k t i t e s .  Tek t i t e s  a r e  b lack  
rocks t h a t  have been found i n  loca l i zed  depos i t s  i n  seve ra l  
p a r t s  of t h e  world. Markings on the  t e k t i t e s  appear t o  have 
been caused by a b l a t i o n  a s  might occur- upon en t ry  through the  
e a r t h ' s  atmosphere. 

This program was i n i t i a t e d  t o  see i f  the  markings 
can be dupl ica ted  on syn the t i c  t e k t i t e s  using a  lox-hydrogen 
engine t o  s imulate  e n t r y  temperatures and v e l o c i t i e s .  

Six t e s t s  were conducted during t h i s  r epor t  per iod:  
one i g n i t i o n  t e s t ,  t h r e e  photographic t e s t s ,  one h e a t  t r a n s f e r  
measurement t e s t ,  and one t e k t i t e  t e s t .  The photographic cover- 
age was good, both co lo r  and i n f r a r e d ;  the  hea t  t r a n s f e r  t e s t  
obtained usable d a t a ,  although t h e  ca lor imeter  was destroyed ; 
t h e  t e k t i t e  t e s t  was p a r t i a l l y  successfu l ,  although the  t e k t i t e  
sample sheared o f f  and f e l l  t o  the  ground a t  c u t o f f .  The next  
t e s t  w i l l  be conducted June 1. 
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I V  . APOLLO APPLICATION 

A .  S-IVB Workshop 

Quick Release Manhole Cover, S-IVB O r b i t a l  Workshop 

Requestor : R-P&VE-VSA 

The purpose of t h i s  t e s t  i s  t o  evalua te  and q u a l i f y  
a Quick Release Manhole Cover f o r  t h e  Forward Fuel Bulkhead on 
t h e  AS-209 S-IVB Stage f o r  the  SAA-209 O r b i t a l  Workshop Mission. 
The manhole cover i s  mounted t o  the Forward Fuel Bulkhead. The 
manhole cover i s  a t tached t o  the  adapter  r i n g  by 24 s l i d i n g  
wedges. The wedges a r e  drawn i n t o  place by means of 12 turn-  
buckles .  Af te r  f i n a l  adjustment t h e  turnbuckle i s  secured 
by a locknut t ightened aga ins t  the  turnbuckle.  The cover i s  
removed by the  Astronaut while i n  orb&&, 

The t e s t  w i l l  f unc t iona l ly  evalua te  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 torque 
requirements f o r  the  manhole cover;  eva lua te  the  s t r u c t u r a l  
i n r e g r i t y  of the  manhole cover,  while being subjected t o  the  
requi red  environments; q u a l i f y  the  manhole cover s e a l  with 
r e spec t  t o  minimum leakage r a t e s ;  and qua l i fy  the  s e a l  used 
t o  *prevent hydrogen leakage through the  adapter  r i n g  b o l t  ho les .  

The t e s t  f i x t u r e  was cold shocked and leak  checked 
before  i n s t a l l a t i o n  of foam insu la t ion  by the  Manufacturing 
Engineering Laboratory. I n s t a l l a t i o n  of the  manhole cover 
i n  t h e  t e s t  f i x t u r e  was completed on May 15 and the  t e s t  f i x t u r e  
was moved t o  T.P. 115 on May 16. 

On May 25, during a system leak  check, severe leaks  
were discovered a t  the  s e a l  joining the  manhole cover and the  
adap te r  r i n g .  Inves t iga t ion  revealed t h a t  a dimensional e r r o r  
i n  t h e  wedge-latch mechanism probably prevented proper s e a l i n g  
of t h e  cover.  P&VE is  e f f e c t i n g  a quick-f ix  t o  enable the  t e s t -  
ing t o  proceed. 

B .  S-IVB Workshop Environmental Control System 

This program, requested by R-P&VE-P i s  requi red  t o  
support  t h e  thermal design of the  S-IVB O r b i t a l  Workshop environ- 
mental c o n t r o l  system. Tes ts  a r e  scheduled f o r  a condensation 
model and a 1 / 8  segment of the  workshop compartment l i n e r .  The 
condensation model t e s t s  w i l l  be used t o  confirm the  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 ts  
from t h e  1 / 8  segment w i l l  provide da ta  on hea t  t r a n s f e r  coef-  
f i c i e n t s ,  fan performance, wal l  temperature, condensat ion r a t e s  , 
and c u r t a i n  temperatures.  
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Twelve t e s t s  were conducted t h i s  month on the  con- 
densa t ion  model. Tes t ing  was then stopped because of t h e  
discovery of a h ighly  tu rbu len t  flow p a t t e r n  i n  the  model. 
Tes t ing  w i l l  be resumed next  month and t h e  f i r s t  h a l f  of the  
model t e s t  program should be completed. 

C .  S-IVB Workshop Insu la t ion  Flammability Study 

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

Seven ployurethane foam, 2 m i l  aluminum covered, samples 
were t e s t e d  during t h i s  r epor t ing  period.  These 36-inch diameter 
samples were t e s t e d  i n  a 3-foot diameter by 5-foot  long tank 
which was i n s t a l l e d  i n  t h e  8500 cubic foo t  vacuum chamber 
loca ted  a t  Building 4750. A 100% oxygen pressure of 5 .5 p . s . i .  
was maintained i n  the  t e s t  tank under flow condi t ions ,  with t h e  
vacuum chamber pressure maintained a t  0.5 p . s . i . a .  A nichrome 
wire  was u t i l i z e d  a s  the  i g n i t e r .  Various s i z e  c u t s  were made 
i n  t h e  aluminum covering f o r  these  t e s t s .  The nichrome wire 
was placed approximately 3/16 inch above these  c u t s .  

Four of the  f i r s t  s i x  samples were i g n i t e d ,  with burn 
a r e a s  up t o  6 inches i n  diameter.  The insu la t ion  exposures 
ranged from 1/2  inch X 1 1/2  inch up t o  a 2 inch diameter 
c i r c l e .  I g n i t i o n  d id  not  occur when the re  was no c u t  i n  t h e  
covering,  nor  d id  it occur when a 1/16 inch s l i t  was made. 

There was no attempt t o  simuLate flow v e l o c i t y  across  
t h e  i n s u l a t i o n  sur face  i n  the t e s t s  described above. However, 
on t h e  t e s t  sample #7, a blower was placed ins ide  t h e  t e s t  tank 
and v e l o c i t y  of 140 f t /min was obtained a t  the  i n s u l a t i o n  cen te r  
( p o i n t  of i g n i t i o n ) .  A 2-inch c i r c u l a r  exposure was used, and 
i g n i t i o n  occurred wi th in  a few seconds a f t e r  the  i g n i t e r  was 
turned on. The 1-inch t h i c k  insu la t ion  was burned completely 
through over about 30% of the  t o t a l  sur face  a r e a .  A cone-shaped 
a rea  was burned ou t ,  i n  a d i r e c t i o n  away from the  blower. Test-  
ing t o  continue with a d d i t i o n a l  samples a s  suppl ied by R-P&VE-M. 
A number of var ious  t e s t  condi t ions and mate r i a l s  remain t o  be 
t e s t e d  t o  complete the  inves t iga t ion  of the  flammabili ty of the  
S-IVB 0.W.S insu la t ion .  
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GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
TECHNICAL SUPPORT DIVISION 

May 1, 1967 through May 31, 1967 

I. SATURN IB 

Fabrication of the second Saturn IB Nose Cone Trans- 
porter was completed. 

Support provided for S-IB-10 fixings, H-1 Turbopump 
Tests, and H-1 Engine Test in area of propellants, high- 
pressure gases and high pressure industrial water. 

13. SATURN V 

A. S-IC Testing 

Installed and removed fuel tank, S-11 Adaptor 
Ring, and LOX Tank for tests at S-1C Stand. 

Continued buildup of Super Insulation Test Facility - 
40% complete. 

Continued buildup of 501 Test Facility - 50% 
complete. 

Continued work on Acoustical Facility - various 
phases 20095% complete. 

B. S-11-504 Structural Test Pad 

Design 70% complete. Material procurement lists 
for all systems were released. Preliminary drawings 
were released to the shop and layout and fabrication has 
begun. 

Modifications to high pressure gas vessels continued. 

S-IVB Testing 
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Field erection, fabrication, propellant and high- 
pressure gas service furnished as required. 

Hydrogen systems at Test Position 501 (J-2X) were 
activated. 

D. GSE Testing 

Designed systems, fabricated and installed flow 
systems, and provided cryogenic and high-pressure industrial 
water support for flow testing three swing arms at S-1C 
stand. 

E. Transportation of Stages 

The Forward Handling Rings for S-1C-T and flight 
stages are being fabricated by Progressive Welders. Com- 
ponents were received at MSFC and completion of the first 
ring is expected in June. 

Interface Control Documentation prepared by The 
Boeing Company was reviewed. 

Technical monitoring of the Barge "Orion" modifi- 
cation by the Diamond Manufacturing Company was continued. 
Test procedures for the nitrogen pressurization system on 
the "Orion" were completed. 

Cargo Lift Trailer Manuals were distributed and 
revisions to S-1C Transporter drawings and nianuals were 
continued. 

111. Supporting Research and Technology 

A. In-House Applied Research and Development 

Design was continued on 1/10 scale model of S-1C 
stage and the equipment for rotational drop. 

Continued project to test models of Protective 
Blast Shields at Edwards Air Force Base. 
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Completed Fabrication of 78" diameter and 114" 
diameter cryogenic burst tanks for Edwards Air Force 
Base. 

Design of Hydrogen Embrittlement Test Arrangement 
progressed to 75% completion. Investigation made on avail- 
ability of seamless, forged-end (no welding) vessels for 
gaseous hydrogen service. 

IV. Other Programs 

A. S-IVB Orbital Work,shop 

Design of a condensation model to be used in 
support of Environmental Control System design was com- 
pleted. 

B. Lunar Drill 

Continued design of improved components to re- 
place prototype. 

William E. Marsalis 
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GEORGE C.  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS RE PORT 
ADVANCED FACILITIES F%ANNING OFFICE 

May 1, 1967 through May 31, 1967 

I. FACILITIES 

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

1. The b r i ck  and mortar des ign  po r t ion  of P ro j ec t  7072, 
Addit ions t o  Cryogenic Storage,  has  been completed. Piping 
des ign  f o r  s to rage  tanks i s  scheduled f o r  completion J u l y  1, 1967. 
The foundat ion f o r  Hydrogen gas b o t t l e s  and recharger  pad has  been 
poured. Storage tank foundat ions a r e  being poured. Overal l  s i t e  
work i s  approximately 10% complete. 

2. P ro j ec t  7076-S-I1 504 S t r u c t u r a l  Test  Pad i s  expected 
t o  be approved by Headquarters during week of June 5, 1967. 
Foundation design has been completed. 

3. Design s t a r t e d  on June 6 ,  1967 f o r  t he  helium l i n e  
ex tens ion  t o  Bldg. 4650- P ro j ec t  8004. 

4 .  P ro j ec t  8003-High pressure  A i r  P ipe l ine  and P ro jec t  
8008-Ins ta l la t ion  of Steam Ejec tor  System (Bldg. 4557) have not  
been approved, but a r e  expected t o  be approved during week of 
June 12, 1967. 

5 .  The c o n t r a c t  f o r  F i r e  Detector System has  not  been 
awarded a s  y e t .  Considerable con t f ac tua l  problems a r e  de lay ing  
the  award. This  p r o j e c t  i s  funded from miscellaneous C of F 
p r o j e c t s  and no problem i s  expected on l o s s  of funds due t o  award 
d a t e  s l i p p i n g  p a s t  1 J u l y  1967. 

6 .  Construct ion has s t a r t e d  on the  fal lowing p r o j e c t s :  

a .  Pro jec t  7056 - Lox T r a i l e r  Parking Area 

b. P ro j ec t  6255 - Pavement Addition, Bldg. 4653 

c. P ro j ec t  7021 - GH Transmission System 
2 

d. P ro j ec t  7023 - GH P ipe l ine  System, CTL Area 
2 

e .  P ro j ec t  7031 - Modificat ion t o  Test  Stand 300 

f .  P ro j ec t  6635 - Elevator  a t  Liquid Hydrogen Tes t  
Stand 
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g. Project 7068 - Cable Tray nstallation, East Test 
Area 

h. Project 7008 - Additional Lox Storage for all 
Test Positions, Bldg. 4583 

i. Project 7009 - Firex System Addition, Test Stand 
115 

j. Project 7013 - Elevator for Test Stand 500 
k. Project 7018 - Transformer Substation, Test Stand 

500 

1. Project 7017 - Modification to Scale House, Bldg. 
4659 

B. NUCLEAR GROUND TEST MODULE 

The study of Hydrogen Gas Disposal System has been 
deferred pending further definition of operational requirements 
for the Cold Flow Test Program. 

C. S-II-504-STRUC%W&I, TESTS 

The design of test assembly is progressing on schedule. 

D. INTERMEDIATE VACUUM CHAMBER 

A set of 30% criteria drawings are being reviewed during 
week of June 5, 1967. 
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