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1. SATURN I B 

A. S - I B  Staqe 

Stage S-15-11 a r r i v e d  a t  Redstone dock on October 27, 1967. In-  
s t a l  l a t i o n  i n  the  t e s t  stand was postponed (through October 31,  1 9 6 7 ) ~  
by adverse weather condi t ions.  Test procedures have been updated f o r  
stage S - 1 5 - 1 1  and refurbishment o f  t h e  MSFC S t a t i c  Test Tower East was 
accomplished. 

A spec ia l  t e s t  was conducted w i t h  a f l i g h t  c o n f i g u r a t i o n  f i l l  and 
d r a i n  valve i n s t a l l e d  i n  the  RP-1 t r a n s f e r  system. The purpose of t he  
t e s t  was t o  determine i f  un in ten t i ona l  va lve c losure  under f u l l  f l ow  
c o n d i t i o n  cou ld  have dislodged the  l i n e r  o f  a s i m i l a r  va lve  dur ing  
loading o f  S-15-9 a t  t he  S t a t i c  Test Tower East. The t e s t  simulated 
the  most severe cond i t ions  a s i m i l a r  stage valve could experience i n  a 
loading operat ion. The valve passed the  t e s t  i n  a l l  respects. 

5. H - l  Enqine 

On October 2, 1967, t e s t  PI-518 was performed a t  the  Power Plant  
Test Stand, complet ing the  bomb i n s t a b i l i t y  t e s t  se r i es  a t  MSFC. Eng- 
ine  H-4067 was removed from the  t e s t  stand on October 3, 1967, and 
shipped t o  Neosho ( ~ o c k e t d ~ n e )  f o r  cont inued t e s t i n g  on t h e i r  f a c i  l- 
i t i e s .  

C. S - I V B  Staqe 

Due t o  con t rac to r  s l ippage i n  refurbishment o f  the  Beta I l l  Test 
Stand a t  t he  Sacramento Test Center (SACTO), i n s t a l l a t i o n  o f  S-IVB-206 
f o r  stand/stage i n t e r f a c e  checks was rescheduled from mid-October t o  
about mid-November 1967. 

IP. SATURN V 

A. S - I C  Staqe 

The Byron Jackson LOX pump seal  t e s t ,  requested by Kennedy Space 
Center (Ksc), was completed on October 9, 1967. The purpose o f  the  
t e s t  was t o  q u a l i f y  the  seal f o r  the 1000 ¶.p.m. LOX t r a n s f e r  pumps 
used a t  KSC. 

The prevalve t i m i n g  t e s t ,  requested by Boeing, was conducted a t  
ambient and cryogenic cond i t ions ,  w i t h  and w i thout  accumulators, on 
October 10 and 13, 1967. The purpose o f  t h e  t e s t  was t o  see i f  the  
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accumulator b o t t l e s  could be completely e l iminated.  The t e s t  r e s u l t s  
revealed t h a t  t he  S-IC-T va lve  t im ing  was i n s i g n i f i c a n t l y  slower w i t h -  
ou t  the  accumulators. 

The d e l i v e r y  o f  t he  S-1C-6 stage t o  t h e  M iss i ss ipp i  Test F a c i l i t y  
(MTF) has been delayed i n d e f i n i t e l y  due t o  schedule changes. Prep- 
a ra t i ons  a re  being made t o  i n s t a l l  S - I C - D  i n  the  MTF Test Stand, 
P o s i t i o n  B-2, f o r  f u l l - s c a l e  f u e l  d r a i n  t e s t s  t o  evaluate the  re-  
designed a n t i - v o r t e x  assembly. 

Tests FW-071 and FW-072 were conducted a t  the  MSFC West Area F - l  
Test Stand w i t h  F-l engine S/N F-5038-1 on October 19 and October 26, 
1967, respect ive ly .  Both t e s t s  were terminated by the  S-1C LOX low 
l e v e l  c u t o f f  sensors as planned. Primary purpose o f  these t e s t s  was 
t o  evaluate engine performance dur ing  LOX dep le t i on  u t i l i z i n g  GOX 
p ressur iza t ion .  An eva lua t ion  i s  a l s o  being conducted on the  t h r u s t  
vector  c o n t r o l  system w i t h  modi f ied Hydraul ic  Research ac tua to r  spr ings. 

C. S - ! I  Staqe 

The S - 1 1 - 3  f l i g h t  stage remains i n  t he  A-1 Test Stand a t  MTF 
undergoing p o s t - s t a t i c  checkout and modi f i ca t ions .  The c e r t i f i c a t e  
o f  acceptance has been signed o f f  f o l l o w i n g  a  data review o f  t he  Sep- 
tember 27, 1967, acceptance s t a t i c  f i r i n g .  Resu l t ing  squawks a r e  being 
evaluated and worked o f f  by the  cont rac tor .  

Completion o f  i n s u l a t i o n  repa i r s  i s  being impacted by recen t l y  
approved mod i f i ca t i ons  which a re  being made on t h e  LH2 r e c i r c u l a t i o n  
system i n s u l a t i o n  (ECP 4631) and the  LH2 elbow feed duct purge system 
(ECB 4960). I n s t a l  l a t i o n  o f  a d d i t i o n a l  vent mani fo lds i n  t he  s idewal l  
i n s u l a t i o n  (ECP 4897) w i  11  be performed i n  the  MTF V e r t i c a l  Checkout 
BuiTding, which w i l l  de lay the  scheduled November 20, 1967, sh ip  date 
t o  KSC. 

The 5-11 stage manager decided t o  r e t a i n  t h e  present LH2 pre-  
valves on the  stage i n  l i e u  o f  changing t o  a  s l i g h t l y  mod i f ied  version. 

2. S - I S  S t r u c t u r a l  Test Proqram 

A l l  face ts  o f  t h e  S - l l  S t r u c t u r a l  Test Program are  progressing 
on schedule. 

Stage s t r u c t u r a l  t e s t  specimen d e l i v e r y  t o  R-TEST i s  scheduled 
f o r  March 25, 1968. 
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1. S-BVB-505 (New) 

A s a t i s f a c t o r y  acceptance t e s t  o f  S-IVB-505N occurred a t  
SACTO on October 12, 1967. The du ra t i on  o f  t h e  t e s t  was 448 sec- 
onds ma i nstage. The O2/H2 burner a  l so  performed sa t  i s fac tor  i l y  as 
e x h i b i t e d  by a  191 seconds du ra t i on  f i r i n g .  S-IVB-505N w i l l  under- 
go an abbreviated p o s t - s t a t i c  checkout and then be placed i n  storage 
a t  SACTO. 

Two prevalve response t ime t e s t s  were conducted a t  t he  MSFC 
S - I V B  B a t t l e s h i p  Test Stand. These t e s t s  a re  being conducted be- 
cause s f  excessively  long prevalve opening times noted du r ing  f l i g h t  
stage S - I V B  acceptance t e s t i n g .  E x i s t i n g  cond i t ions  and dates f o r  
these t e s t s  a r e  g lven i n  the  t a b l e  below: 

Date O f  Test Condit ions 

October 6, 1967 The Sterer  ac tua t i on  c o n t r o l  module and f l i g h t  
length  l i n e s  were used. Vent p o r t  check valves 
were i n s t a l l e d  i n  t he  ac tua t i on  c o n t r o l  module 
and prevalve r e s t r i c t o r s  were i n s t a l l e d  i n  t he  
preva lves. Ac tua t ion  pressure was suppl i ed  by 
the  stage pneumatic system. Response times 
were obta ined under ambient and cryogenic con- 
d i t i o n s .  

October 25, 1967 The cond i t ions  were the  same as i n  t h e  above 
t e s t  except t h a t  the  ac tua t i on  pressure was 
suppl ied by a  f a c i l i t y  source. This  was done 
t o  get a  h igh  ac tua t i on  pressure o f  600 
p.s. i .g. Response times were obta ined under 
ambient and cryogenic condi t ions.  

The f o l l o w i n g  t e s t s  o f  t he  02/H2 burner system were conducted 
a t  the MSFC S - I V B  B a t t l e s h i p  Test Stand: 

Date - Durat ion Rema r ks 

SIWB-H06 8ct .  4, 1967 258 Sec. Normal miss ion p r o f i l e  re-  
p ressur iza t ion .  

S lVB-HO7 Oct. 6, 1967 249 Sec. S t a r t  w i t h  h igh  LOX supply 
pressure. 

SBVB-H08 Oct. 80, 1967 250Sec. Simulated LOX tank  pres- 
s u r i z a t i o n  c o n t r o l  module 
regu la to r  f a i  lure.  

SlWB-Hog Oct. 20, 8967 250 Sec. One i g n i t e r  s t a r t ,  p rope l l an t  
supply cond i t i ons  i n  m idd le  o f  
s t a r t  box. 
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Test No. - Date Durat ion Remarks 

SIVB-HI0 Oct. 30, 1967 250 Sec. One i g n i t e r  s t a r t ,  p rope l l an t  
supply cond i t ions  i n  c o l d  
corner o f  s t a r t  box. 

I n  a l l  t e s t s  the  02/H2 burner re -pressur iza t ion  systems were used t o  
p ressur ize  the  S - I V B  Ba t t l esh ip  p rope l l an t  tanks. A l l  ob jec t i ves  
were met and opera t ion  of t he  burner systems was s a t i s f a c t o r y .  

I I I. APOLLB APPLl CAT PONS 

A. Lunar D r i  11  Proqram 

1 .  Rotary Con~ept  

The s ta tus  o f  t h i s  concept i s  the  same as repor ted l a s t  month. 
The funding s i t u a t i o n  has not permi t ted  awardinq o f  a con t rac t  w i t h  
Westinghouse E l e c t r i c  Corporation. 

2. Percuss i ve Concept 

Tes t ing  was i n i t i a t e d  on the  n i t rogen  compressor designed by 
Northrop under the present cont rac t .  The hammer design by Northrop 
has been released t o  the  shop w i t h  a scheduled d e l i v e r y  date of Nov- 
ember 20, 1967. Tes t ing  was a l s o  i n i t i a t e d  on a d r i l l  s t r i n g  specimen 
supp l ied  by Avico Corporation. 

B. Mobi l i t v  Pest A r t i c l e  (MTA) 

The Brown Engineering Company veh ic le  was received i n  Test Lab- 
o r a t o r y  and i s  being stored I n  B u i l d i n g  4649. The veh ic le  requ i res  
refurbishment which w i l l  be accomplished by Brown Engineering Company 
personnel under the  d i r e c t i o n  o f  R-PEVE. Th is  veh i c le  w i l l  be 
subjected t o  t h e  same t e s t s  as the  General Motors (GM) and Bendix 
veh ic les .  The GM and Bendix veh ic les  were operated from the  Chase 
veh ic le  power supply. R-TEST-F has i n i t i a t e d  a c t i o n  f o r  t h e  t e s t  
course cons t ruc t  ion west o f  t he  West Area Blockhouse. 

No t e s t  a c t i v i t y .  R-ASTR i s  p resen t l y  redesigning the  so la r  
panels and t e s t  f i x t u r e s  t o  meet new requirements. 

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

A cost  est imate and p re l im ina ry  schedule f o r  use o f  t h e  S-IVB- 
500F stage as a ground t e s t  a r t i c l e  was prepared as requested by 
R-PEVE-X. The general t e s t  p lan  prepared by McDonnel Douglas 
Corporat ion i s  being rev ised by the con t rac to r  as d i r e c t e d  by R-PEVE-X. 
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I V VEH l CLE STORAGE PROGRAM 

F i ve  meet ings o f  t h e  REDO Stage Storage Committee were h e l d  
o  r e s o l v e  and d iscuss ou t s tand ing  a c t i o n  i tems. 

The f o l l o w i n g  s tage c o n t r a c t o r  s to rage  p lans  were reviewed, 
va lua ted ,  and comments were forwarded t o  t h e  r espec t i ve  I n d u s t r i a l  
i pe ra t ions  s tage  o f f i c e s .  

a. S - I5  Storage Plan dated August 3 1 ,  1967. 

b. S-IVB Storage Plan dated August 1967. 

c. I.U. Storage Plan No. 7915953 dated October 5 ,  1967. 

Rough d r a f t s  o f  MSFC Standards f o r  s to rage  o f  each Sa tu rn  s t age  
were d i s t r i b u t e d  t o  t h e  committee f o r  rev iew and comments. Updated 
d r a f t s  o f  these  standards a r e  be ing  prepared a t  t h i s  t ime. 

Danie l  'H. D r i s c o l l ,  Jr .  ' 
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COMPONENTS 6 SUBSYSTEMS DIVISION 

October 1, 1967 through October 31, 1967 

I .  SATURN I B  

A.  Ground Support Equipment 

Saturn I B  Apollo Access A r m  

The Apollo Command Module Access A r m  supports  an 
environmentally conditioned cab through which as t ronau t s  and 
s e r v i c e  personnel e n t e r  the  Apollo spacec ra f t .  The arm and 
t h e  environmental chamber were r ecen t ly  redesigned t o  accommo- 
d a t e  the  new spacec ra f t  hatch design and a l s o  t o  incorporate  
changes t h a t  provide more r e l i a b l e  and f a s t e r  egress  rou tes .  

During t e s t i n g  of the  LC-34 access  arm, modif icat ions 
were incorporated on the  Environmental Chamber Adaptor Po- 
s i t i o n i n g  Device (APD) t o  improve the  funct ional  c a p a b i l i t i e s  
of the  APD center ing  and l i f t i n g  opera t ions .  The mods were 
performed from Oct. 11 t o  Oct. 16,  1967. 

F ina l  systems t e s t s  were completed a f t e r  incorporat ion 
of t h e  mod k i t s .  These t e s t s  were run between October 16 and 
October 20, 1967, and the  equipment proved s a t i s f a c t o r y  i n  i t s  
opera t ion .  The access  arm i s  capable of performing i t s  in -  
tended funct ion on LC-34 a s  prescr ibed  by the  Tes t  Plan (CF-28- 
67).  The access  arm environmental chamber (EC) was shipped 
t o  KSC on October 23, 1967. The arm t r u s s  and a c t u a t o r  has  
n o t  been shipped a s  ye t  because of funding l i m i t a t i o n s .  How- 
ever ,  t h i s  equipment w i l l  be shipped a s  soon a s  funds a r e  
a v a i l a b l e .  

The t e s t  f a c i l i t y  i s  now being reworked t o  t e s t  t h e  
LC-37 access  arm. This involves r e l o c a t i n g  the  tower pedes ta l  
and re- rout ing  hydraul ic  and pneumatic l i n e s .  

P r i o r  t o  i n s t a l l a t i o n  of the  LC-37 hardware i n  t h e  
t e s t  f a c i l i t y ,  t h e  same mod k i t s  t h a t  were i n s t a l l e d  on the  
LC-34 EC must be i n s t a l l e d  on the  LC-37 EC. The mod k i t s  have 
n o t  been received from KSC a s  y e t ,  however. 
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11. SATURN V 

A .  S-IC Stage 

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

The F-1 Turbopump F a c i l i t y  p rov ides  t h e  c a p a b i l i t y  
t o  perform checkout ,  c a l i b r a t i o n ,  q u a l i f i c a t i o n ,  and development 
t e s t s  on S-IC/F-1 Turbopump p r o p e l l a n t  f eed  systems.  This  f a -  
c i l i t y  con ta ins  a  gas  gene ra to r  d r iven  F-1 turbopump which is  
mounted on a  t h r u s t  chamber and s imu la t e s  t h e  S-IC flow system 
from t h e  s u c t i o n  duc t  inlets t o  t n e  maln shu to f f  v a l v e s  o t  t h e  
engine.  

R&D 6 4  Turbopump S/N 4072224 has  been i n s t a l l e d  
and ins t rumented.  Tes t ing  i s  scheduled t o  s t a r t  approximately 
t h e  middle of  November. 

S-IC 17-inch Whit taker  LOX preva lve  S/N 104 has  
been removed from t h e  t e s t  s t a n d  and s e n t  t o  P&VE f o r  v i b r a t i o n a l  
t e s t s .  S-IC 17-inch lox  flowmeter S/N WE17-35 w i l l  be t e s t e d  
when ano the r  p reva lve  i s  made a v a i l a b l e  o r  when t h i s  p reva lve  
i s  r e t u r n e d .  

2 .  LOX Deplet ion T e s t i n g  

The purpose of t h i s  t e s t  program i s  t o  suppor t  
R-TEST-SP i n  a  s tudy  of t h e  l ox  d e p l e t i o n  c h a r a c t e r i s t i c s  
of t h e  F-1 engine shutdown sequence. The u l t i m a t e  g o a l  of 
t h e  t e s t  program i s  t o  p r e d i c t  l ox  dep le t ion  c h a r a c t e r i s t i c s  
o f  t h e  S-IC Ground Stage Engine system and Saturn V f l i g h t  
v e h i c l e .  

F a c i l i t y  bu i ldup  i s  i n  p rog res s .  The planned t e s t  
s t a r t  d a t e  i s  January 8 ,  1968. Program completion d a t e  has  
been s e t  a t  A p r i l  5,  1968. 

3 .  S-IC Helium B o t t l e  Proof and Burs t  T e s t  

Requester :  R-P&VE-PMD 

This  program was reques ted  by P&VE t o  determine 
i f  age has  any e f f e c t  on t h e  He b o t t l e  s t r u c t u r e  a f t e r  r epea t ed  
c y c l e s  o f  p r e s s u r i z i n g  have been recorded.  The g e n e r a l  ob- 
j e c t i v e s  of  t h e  t e s t  program a r e  t o  determine t h e  permanent 
vo lumet r ic  i nc rease  of  t h e  b o t t l e  a f t e r  p r e s s u r i z i n g  t o  3940 
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p s i g  (ambient p roof )  and t o  determine t h e  ambient b u r s t  
p r e s s u r e  of t h e  b o t t l e .  

An S-IC helium s t o r a g e  b o t t l e ,  20M02008, S/N 0003, 
which has  been i n  s e r v i c e  i n  Tes t  P o s i t i o n  114, CTL s i n c e  1963, 
w i l l  be used f o r  t h i s  program. A t  p r e s e n t ,  a  s t r u c t u r e  t o  cur -  
t a i n  t h e  hel ium b o t t l e  i s  being f a b r i c a t e d  and it is expected 
t h a t  t e s t s  w i l l  beg in  dur ing  t h e  week of  November 20, 1967. 

B.  S - I1  Stage 

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

B-Cell P o s i t i o n  1 - Linde I n s u l a t i o n  (70-inch tan1 

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  
e v a l u a t e  a  Linde pre-evacuated,  pane l - 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 t e r  s t a g e s .  

Cor rec t ions  t o  i n t e r n a l  f i l l  system have been 
completed. The t e s t  t ank  i s  scheduled t o  be  r e tu rned  t o  t h e  
t e s t  f a c i l i t y  November 4 ,  1967. Tes t ing  i s  scheduled f o r  the 
week of  November 9 ,  1967. 

B-Cell P o s i t i o n  1 - Foam I n s u l a t i o n  (7x7 c a l o r i  

This  t e s t  program was reques ted  by P&VE Laboraf 
t o  e v a l u a t e  t h e  s t r u c t u r a l  i n t e g r i t y  and thermal  performanc 
of  an S&ID, CPR-369-3 foam i n s u l a t i o n  system. 

Due t o  program p r i o r i t i e s ,  t e s t i n g  on 7x7 calc 
meter i s  n o t  a n t i c i p a t e d  i n  t h e  n e a r  f u t u r e .  Therefore  t h  
program r e p o r t i n g  w i l l  be d i scont inued .  

B-Cell P o s i t i o n  2 - S- I1  I n s u l a t i o n  24-inch r 
r ime te r  

This  t e s t  program was reques ted  by P&VE Labc 
t o  e v a l u a t e  t h e  e f f e c t i v e  conductance of t h e  S-11 s t a g e  ( 

bulkhead. 

S ix  t e s t s  (C-447-5 through 10)  were accompl 
du r ing  t h i s  r e p o r t  pe r iod .  Data a n a l y s i s  i n d i c a t e s  a  rc 
of  b a s i c  performance r e q u i r e d .  
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2. 5-2 Engine Ign i t ion  - Model Study 

Requester: R-P&VE-PAB 

To more c l e a r l y  def ine  p o t e n t i a l  no- igni t ion  
hazard,  a  s e r i e s  of model t e s t s  w i l l - b e  conducted i n  an 
a l t i t u d e  chamber during which t h e  5-2 s t a r t  t r a n s i e n t  nozzle  
pressures  and the  p o t e n t i a l  i g n i t i o n  sources w i l l  be simulated.  
The plan i s  t o  e s t a b l i s h  supersonic flow of a  predetermined 
mixture of gaseous hydrogen and oxygen i n  t h e  chamber nozzle  
and then attempt t o  i g n i t e  it a t  a  loca t ion  where tho t u rb ine  
exhaust gas e n t e r s  the  5-2 nozzle .  

The t e s t s  w i l l  then be repeated with t~. ~ g n i t i o n  
source ou t s ide  t h e  nozzle  t o  simulate an i g n i t i o n  source from 
t h e  exhaust of an adjacent  engine on t h e  S-I1  s t age .  

The vacuum pumps were serv iced  and have been r e -  
i n s t a l l e d  and checked ou t .  F a c i l i t y  buildup i s  underway and 
t h e  f i r s t  t e s t  w i l l  be conducted i n  mid-November. 

C .  S-IVB Stage 

1. 5-2 Turbopump Test  

Requester: R-P&VE-PAC 

This p ro jec t  was requested by P&VE t o  f u r t h e r  
t h e  development of e x i s t i n g  and advanced 5-2 turbopumps and 
subsystems. Test  Position 501 i s  being prepared f o r  t h i s  t e s t i n g .  

The shop, R-TEST-BS, i s  e s s e n t i a l l y  f i n i s h e d  except 
f o r  a  few miscellaneous items t o  be completed during t h e  bui ldup 
phase. The LH2 s t age  tank and piping system has been chemically 
cleaned and r e i n s t a l l a t i o n  of the  var ious systems has s t a r t e d .  
The s t age  tank vent  l i n e  i s  t h e  l a s t  item t o  be cleaned i n  the  
LH2 system and w i l l  be completed the  f i r s t  week i n  November. 
The s t age  tank l i q u i d  l e v e l  probe has been i n s t a l l e d  and i s  
being connected e l e c t r i c a l l y .  

The 100,000-gallon LH2 s torage  tank a c t i v a t i o n  i s  
complete and i s  on standby ready f o r  l i q u i d  hydrogen. 

Target da te  f o r  checkout t e s t s  on T.P. 501 i s  the  
t h i r d  week i n  December 1967 a s  repor ted  i n  t h e  September Progress 
Report. 
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2. 5-2 Thrust  Chamber T h r o t t l i n g  Tes ts  

Requester: 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 I 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  5-2 t e s t i n g .  The f a c i l i t y  u t i l i z e s  
pressur ized  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  
the  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  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  tubular  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 .  

I n i t i a l  5-2 t e s t i n g  u t i l i z e s  a  5-2 t h r u s t  chamber 
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 t o  200K SL t h r u s t  l e v e l s  (no dynamic t h r o t t l i n g ) .  

Phase I1 w i l l  c o n s i s t  of dynamic t h r o t t l i n g  of 
a  5-2 t h r u s t  chamber with and without hot  gas tapoff  capa- 
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  def ine  engine and f a c i l i t y  
opera t ing  c a p a b i l i t i e s  and w i l l  permit t h r u s t  chamber and 
tapof f  opt imizat ion.  

No t e s t s  were conducted during t h i s  r epor t ing  
per iod .  Contaminated hydraul ic  f l u i d  caused two t e s t s  t o  be 
cancel led .  Also, Test  Pos i t ion  501 buildup has c rea ted  a  
temporary in te r fe rence .  

Test ing should resume the  f i r s t  week of November. 

3 .  5-2 Engine Telescoping Nozzle 

Requester : R-P&VE-PA 

The t e s t  ob jec t ive  i s  t o  evalua te  the  f e a s i b i l i t y  
of the  proposed 5-2 Engine Telescoping Nozzle design.  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 in  the  e x i s t i n g  s tage  i n t e r f a c e  envelope. Af ter  
s t a g e  separa t ion ,  the  nozzle can be extended t o  obta in  o p t i -  
mum engine expansion r a t i o .  The p r o j e c t  w i l l  u t i l i z e  a  working 
mockup (non- f l igh t  hardware) t o  evalua te  the  design proposal .  
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Tes t ing  has  v e r i f i e d  t h a t  counterweight e q u a l i -  
z a t i o n  improved nozz le  deployment. T e s t s  202-1 through 202-18 
have been completed. T e s t s  202-10 through 205-15 were u n s a t i s -  
f a c t o r y  due t o  da t a  r eco rd ing  t a p e  malfunct ion.  It appears  
t h a t  t h e  frequency of  u n s a t i s f a c t o r y  deployment is  inc reas ing .  
The p o s s i b l e  cause  i s  be ing  i n v e s t i g a t e d .  T e s t i n g  w i l l  be  
cont inued  a s  soon a s  c o r r e c t i o n s  a r e  made. 

LH Slosh T e s t i n g  -2 

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

No t e s t s  were conducted t h i s  r e p o r t  p e r i o d .  Modi- 
f i c a t i o n s  f o r  t h e  S-IC Parker  Vent Valve t e s t  have been com- 
p l e t e d  and t e s t i n g  i s  scheduled t o  begin t h e  f i r s t  week of  
November. 

5 .  S-IVB Aux i l i a ry  Propuls ion System T e s t i n g  

The S-IVB Aux i l i a ry  Propuls ion System T e s t  Program 
was reques ted  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  eng ines  and systems a t  simu- 
l a t e d  vacuum environments.  

A s e r i e s  of  engine combination p u l s e  mode f i r i n g s - .  
was conducted on t h e  Saturn V/S-IVB APS Module u t i l i z i n g  
accumulators a t  t h e  o x i d i z e r  va lve  i n l e t s  o f  t h e  t h r e e  Tapco 
eng ines .  The accumulatsr  bel lows were s t acked  ( co l l apsed )  wi th  
*he application of  225 p . s . i . a ,  gaseous hel ium p r e s s u r e .  (Note: 
;he nominal APS system p re s su re  was I95 -p. s .  i . a .  ) Even wi th  
t h e  completely co l l apsed  be l lows ,  t h e  accumulators damped t h e  
system p r e s s u r e  o s c i l l a t i o n s  t o  k 20 p . s . i .  maximum, I n  
s i m i l a r  t e s t s  where accumulators were n o t  used,  t h e s e  o s c i -  
l l a t i o n s  were a s  high a s  + 180 p . s . i .  Th is  t e s t  s e r i e s  com- 
p l e t e s  t h e  p r e s e n t  t e s t i n g  requirements  on t h e  APS Module, 
and no f u r t h e r  r e p o r t i n g  w i l l  be made. 

I n  p r e p a r a t i o n  f o r  t h e  C - 1  Engine Acoust ic  L ine r  
Program, a t e s t  was conducted on an unmodified 100-pound t h r u s t  
engine on October 20. The engine (SIN 774)  was f i r e d  f o r  610 
p u l s e s  of  t h e  "most severe" duty  c y c l e .  This  t e s t  supp l i ed  
engine performance b a s e - l i n e  d a t a ,  and a l s o  se rved  t o  check 
o u t  t h e  p u l s i n g  c o n t r o l  network which u t i l i z e d  t h e  RCA 110 
computer i n  t h e  West Area Blockhouse. 
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Fur the r  b a s e - l i n e  t e s t i n g  on t h e  unmodified engine ,  
p l u s  t e s t i n g  on an engine wi th  t h e  a c o u s t i c  l i n e r  i n s t a l l e d ,  
i s  scheduled f o r  t h e  month of  November. 

D .  Ins t rument  Unit  

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

Requester :  R-PGrVE-PME 

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

A t  p r e s e n t ,  t h e  bu i ldup  f o r  t h e  f i r s t  s t a g e  regu- 
l a t o r  i s  complete,  and awai t ing  a v a i l a b i l i t y  of  t e s t  hardware. 
The bu i ldup  f o r  t h e  gas bea r ing  r e g u l a t o r  i s  95% complete and 
t e s t i n g  w i l l  s t a r t  dur ing  t h e  week of  November 15  1967. 

E . Ground Support Equipment 

Ground Support Equipment t e s t i n g  inc ludes  development 
and acceptance t e s t  programs of  Saturn V launch v e h i c l e  suppor t  
hardware under t h e  design cognizance of  both MSFC and KSC. 
Launch environments a r e  s imula ted  a s  c l o s e l y  a s  p o s s i b l e  f o r  
bo th  t ypes  of  t e s t  programs al though launch suppor t  equipment 
t o  be  i n s t a l l e d  l a t e r  a t  t h e  launch complex i s  used f o r  ac-  
cep tance  t e s t  programs only.  

For v e h i c l e  s e r v i c e  arm t e s t s ,  t h e  swing arms a r e  
mounted i n  a  tower which d u p l i c a t e s  t h e  launch umbi l i ca l  tower 
a t  KSC. The ground umbi l i ca l  i s  connected t o  t h e  v e h i c l e  
u m b i l i c a l  p l a t e  t h a t  i s  mounted i n  a  s imula ted  v e h i c l e  s k i n  
pane l .  This  pane l  i s  mounted on a random motion s imu la to r  
which s imu la t e s  t h e  r e l a t i v e  motions between t h e  launch v e h i c l e  
and launch tower. For i n f l i g h t  d isconnect  arms, t h e  pane l  i s  
connected t o  t h e  random motion s imu la to r s  through an e l e v a t o r  
system s o  v e h i c l e  l i f t o f f  a c c e l e r a t i o n s  can be d u p l i c a t e d .  I n  
a d d i t i o n ,  t h e  equipment i s  exposed t o  wind, r a i n ,  and c ryogenic  
temperatures  t o  inc lude  worst  ca se  design cond i t i ons .  

I n  t h e  t e s t  programs, component checkout t e s t s  a r e  
conducted a f t e r  i n s t a l l a t i o n  of  t h e  t e s t  hardware i n  t h e  t e s t  
f a c i l i t y .  This  phase of  t h e  program i s  followed by subsystem 
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checkouts and subsequently,  complete systems t e s t s  s imulat ing 
launch env ironments . 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: 

1. LC-39 Service A r m s  

a .  S-IC In te r t ank  (AA-01-03) - This p r e f l i g h t  
arm supp l i e s  t h e  veh ic le  S-%C s tage  with lox f i l l  and d r a i n  
s e r v i c e s  a s  wel l ,as  personnel access  t o  t h e  veh ic le .  The arm 
has c a p a b i l i t i e s  t o  allow automatic reconnection i n  case of a 
mission hold o r  a b o r t .  

A l l  r e l i a b i l i t y  t e s t s  were completed with s a t i s -  
f ac to ry  r e s u l t s .  F l i g h t  hardware t e s t s  were cancel led  per  
i n s t r u c t i o n s  from KSC and P&VE. The arm was removed from t h e  
tower f o r  refurbishment on October 27, 1967. The t e s t  r e p o r t  
is  now i n  progress .  

b .  S-IC Forward (AA-02-03) - This p r e f l i g h t  arm 
supp l i e s  t h e  forward end of the  S-IC s t age  with e l e c t r i c a l ,  
pneumatic, a i r  condi t ioning se rv ices ,  and personnel access .  

A l l  t e s t s  have been completed and the  arm 
removed from t h e  tower on October 30, 1967. Refurbishment i s  
t o  s t a r t  immediately. 

c .  S-I1 Intermediate  (AA-04-02) - This i n f l i g L .  
se rv ice  arm provides a i r  condi t ioning,  e l e c t r i c a l ,  pneumatic, 
LH2 and lox se rv ices  t o  the  S-I1  s t age .  The lox and LH2 l i n e s  
have independent connections t o  the  s t age  while t h e  remainder 
of t h e  se rv ice  l i n e s  i n  the  arm a r e  connected t o  t h e  s t age  
through one common c a r r i e r .  The AA-04-02 arm was modified a t  
MSFC by i n s t a l l i n g  a lanyard withdrawal system f o r  t h e  main 
umbi l ica l  t o  replace  t h e  dual  cy l inder  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 have been completed and acceptance t e s t s  a r e  now i n  
process t o  v e r i f y  the  operat ion of the  AA-04-02 arm t o  support  
v e h i c l e  launch. It i s  planned t o  r e t r o - f i t  t he  lanyard system 
on AA-04-01 and AA-04-03. 

Af te r  the  R&D phase of t e s t i n g  was completed, 
a modif icat ion k i t  t o  r e t r o f i t  t he  AS-502 se rv ice  arm t o  t h e  
lanyard withdrawal system was shipped. There were unresolved 
problems with t h e  system which were t o  be co r rec ted  during the  
q u a l i f i c a t i o n  phase of the  t e s t  program; however, due t o  t h e  
de l ive ry  d a t e ,  the  q u a l i f i c a t i o n  t e s t  program has been reduced. 
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It appears t h a t  these  problems w i l l  remain unresolved and t h e  
s e r v i c e  arm may no t  be q u a l i f i e d  t o  support  manned veh ic le  
launches.  

The se rv ice  arm i s  p resen t ly  being m ~ d i f i e d  
t o  t h e  documented conf igura t ion  i n  prepara t ion  f o r  t h e  qua l i -  
f i c a t i o n  t e s t  phase. The t e s t s  should be complete by December 1, 
1967. 

d.  S-I1 Forward (AA-05-01) - 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 se rv ices  
p lus  a GH2 vent  system f o r  t h e  S-I1 s t age .  A l l  connections t o  
t h e  s t a g e  a r e  through a common c a r r i e r .  

The se rv ice  arm and assoc ia ted  pneumatic plumbing 
were modified t o  accommodate the  hardware f o r  the  i n s u l a t i o n  
vent  cover sp r ing- ree l  lanyards.  Tes t ing  of sp r ing- ree l  lanyard 
method of removing' the  insu la t ion  vent  covers under ambient and 
i c i n g  condi t ions  has  been completed. No malfunction i n  t h i s  
system was noted. 

The t e s t s  t o  determine t h e  minimum pressure  
needed t o  r e t r a c t  the  se rv ice  arm i n  7.2 seconds under a no 
wind and a 60 m.p.h. r e t a rd ing  wind condi t ion  have been 
completed. 

Qua l i f i ca t ion  t e s t i n g  of the  lanyard with- 
drawal system and Associated hardware i s  s t i l l  in  progress .  
Systems t e s t  dry a r e  completed. 

e .  S-IVB Aft  (AA-06-01) - This i n f l i g h t  serv ic i  
arm provides LO2 and LH2 f i l l  and d r a i n  se rv ices  t o  t h e  S-IVB 
s tage .  AA-06-01 was re turned  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 s e r v i c e  arm was modified 
t o  a lanyard withdrawal system, which replaced t h e  dual  cy l inder  
withdrawal system t e s t e d  on AA-06-02 and AA-06-03. 

The arm was i n s t a l l e d  on the  tower s imulator  
on March 8, 1967. Tes t ing  began on March 16,  1967, and con- 
t inued u n t i l  May 15, 1967, a t  which time the  arm was removed 
from t h e  t e s t  area and taken t o  t h e  S-IC s tand f o r  a water 
flow t e s t .  

The arm was r e i n s t a l l e d  i n  t h e  t e s t  a rea  on 
June 15, 1967, and t e s t i n g  was resumed. R&D t e s t i n g  on t h e  
lanyard system was completed on August 18, 1967, and t h e  hard- 
ware necessary t o  convert  AA-06-02 t o  t h e  lanyard withdrawal 
system was then shipped t o  KSC. 
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Acceptance t e s t i n g  i n  accordance with the  
SK75M24639 (Rev. B) Test  C r i t e r i a  was begun on August 21, 1967. 
These t e s t s  were completed on October 4,  1967. 

Eight f u l l  systems t e s t s  were completed 
toward t h e  50 r e l i a b i l i t y  runs before t h a t  s e r i e s  was e l imi  
nated by KSC. 

The 75M07823-11 hinge l i n e  on t h e  LO2 s i d e  of 
t h e  arm has been replaced,  and a  new 75M07823-9 LH2 f l e x  l i n e  
has  been i n s t a l l e d  i n  prepara t ion  f o r  t h e  system t e s t  wet 
s e r i e s .  These t e s t s  a r e  scheduled t o  begin by November 2,  and 
should be completed by November 8 ,  1967. 

The t e s t  program, including two f l i g h t  hard- 
ware s e r i e s ,  i s  scheduled f o r  completion on December 10, 1967. 

f .  S-IVB Forward (AA-07-01) - 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 ,  pneumatic, water 
g l y c o l ,  and LH2 vent ing  se rv ices  t o  the  S-IVB s tage  and t o  the  
instrument u n i t  (IU) . The arm a l s o  supports  the  Lunar Excursion 
Module (LEM) umbil ical  c a r r i e r .  

Tes t ing  t o  determine t h e  e f f e c t s  of var ious  
s i z e  o r i f i c e s .  and l i n e s  i n  two of t h e  charging systems, system 
t e s t  dry ,  and system t e s t  wet were completed during t h i s  r e p o r t  
per iod . 

F l i g h t  c a r r i e r  t e s t s  which were scheduled t o  
s t a r t  10-30-67 a r e  being he ld  i n  abeyance pending de l ive ry  of 
t h e  f l i g h t  I . U .  c a r r i e r .  Estimated s t a r t  d a t e  f o r  these  t e s t s  
is  11-8-67. 

g .  Service Module - The se rv ice  module s e r v i c e  
arm i s  an i n f l i g h t  arm which provides a i r  condi t ioning,  e l e c t r i -  - 
c a l ,  GH2 vent ing,  and w a t e r - a y c o l  cool ing se rv ices  t o  t h e  
Apollo Service Module umbil ical  connection. 

During t h i s  r epor t ing  per iod ,  f u l l  system 
t e s t s  with veh ic le  o s c i l l a t i o n  and l i f t - o f f ,  and a i d i n g  and re -  
t a rd ing  wind were conducted and completed. With the  completion 
of f u l l  system t e s t s ,  t he  arm i s  considered t o  be q u a l i f i e d .  
It was decided by KSC t h a t  f l i g h t  umbil ical  t e s t s  and r e l i a -  
b i l i t y  t e s t s  would n o t  be conducted. Since no f u r t h e r  t e s t i n g  
was requi red ,  i t  was decided i n  the  p o s t - t e s t  meeting t o  remove 
t h e  arm from the  a rea .  This w i l l  be accomplished on November 1, 
1967. 
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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 the  
a s t ronau t s  and se rv ice  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 .  

I 

The environmental chamber was removed on 
September 20, 1967, and shipped t o  KSC f o r  modif icat ion.  
The t e s t  program w i l l  be resumed upon r e c e i p t  of t h e  modified 
chamber. 

2. Saturn V 'Damping, Re t rac t ,  and Reconnect System 
(DRRS) 

The DRRS i s  a system f o r  the  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 the  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, 

No t e s t i n g  was accomplished during t h e  r e p o r t  
per iod because t h e  DRRS c o n t r o l  console was n o t  received from 
ME Lab. The l a t e s t  de l ive ry  schedule t o  Test  Lab is November 15, 
1967. 

3.  LC-39 T a i l  Service Masts (Se t  1 )  

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 t h e  Mobile Launcher and 
a r e  used t o  se rv ice  the  S-IC s t age  t a i l  s e c t i o n .  Mast r e -  
t r a c t i o n  i s  i n i t i a t e d  by veh ic le  l i f t - o f f .  

Tes t ing  has been completed t o  t e s t  plan Sect ion 
1 I I . D .  Specia l  t e s t s  t o  obta in  da ta  f o r  the  AS 501 launch 
were completed 10-3-67. They included minimum pressure  t e s t s ,  
f a i l u r e  mode t e s t s ,  and change proposals t e s t s .  

Addit ional  s p e c i a l  t e s t s  t o  determine the  a b i l i t y  
of t h e  umbi l ica l  c a r r i e r  t o  disconnect from a four-inch o f f s e t  
were requested 10-6-67. They were completed 10-12-67. 

A f l a s h  r e p o r t  of the  r e s u l t s  of s p e c i a l  t e s t s  
i s  being compiled, 
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F l i g h t  umbil ical  c a r r i e r  i n s t a l l a t i o n  was completed 
10-19-67. 

A pos t  s p e c i a l  t e s t s  meeting was he ld  10-20-67 
where KSC decided t o  delay f l i g h t  hardware t e s t i n g  u n t i l  problems 
were resolved pe r t a in ing  t o  HRV-2 (hydraul ic  r e t u r n  va lve  num- 
b e r  2) and the  lox mast "lox-dome purge" s e r v i c e  l i n e .  

A s p e c i a l  memo ( ~ - ~ ~ s T - C - 6 9 - 6 7 )  was prepared 
10-24-67 and s e n t  t o  D.D, Buchanan not ing  HRV-2 problems. 

Tes t ing  w i l l  be resumed a f t e r  the  TSMs a r e  updated 
t o  " f l i g h t "  con£ igura t ion  . 

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

The purpose of t h i s  t e s t  program f o r  KSC i s  t o  
v e r i f y  t h e  phys ica l  and func t iona l  i n t e g r i t y  of the  Saturn V 
holddown arms p r i o r  t o  i n s t a l l a t i o n  on t h e  Mobile L-auncher. 
Twelve holddown arms have been s t r u c t u r a l l y  t e s t e d  and shipped 
t o  KSC. S t r u c t u r a l  t e s t i n g  of the  f i n a l  s e t  of arms ( f o u r t h  
s e t )  began August 11, 1966, and was completed November 2, 1966. 

This four th  s e t  of arms is  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 p r o t e c t i v e  
hood. 

During t e s t i n g  of the  secondary (explos ive)  
r e l e a s e  system, cracks were discovered i n  t h e  base c a s t i n g s  
( i n  t h e  genera l  a rea  of the  upper arm p ivo t  po in t )  of arms 
002, 003, 004, and 006. A t  KSC'S reques t ,  t he  cracks were 
r epa i red  by R-ME and a r e  being load t e s t e d  by R-TEST-CF. 
Load t e s t i n g  of arm 002 has been completed and i s  i n  progress  
on A r m  004. A r m s  006 and 003 a r e  scheduled f o r  l o a d - t e s t  com- 
p l e t i o n  during November. Repair of arm 006 was n o t  accepted 
by R-QUAL; however, t h i s  arm i s  scheduled f o r  load t e s t s  per  
KSC AVO HDA-993. 

Tes t ing  of t h e  p r o t e c t i v e  hood was completed 
during t h e  l a s t  r epor t ing  per iod ,  and da ta  t r a n s m i t t a l  memos 
(R-TEST-C-63-67 and R-TEST-CF-81-67) have been re l eased .  An 
i n t e r n a l  note  i s  i n  process .  

A da ta  t r a n s m i t t a l  memorandum i s  being prepared 
covering the  synchronization drop t e s t s  of arms 002, 003, 004, 
and 006. 
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5.  Hydrogen Embrittlement Test  

The purpose of t h i s  t e s t  program i s  t o  determine 
the  hydrogen embrittlement e f f e c t s  of gaseous hydrogen on 
t h e  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 con ta ine r s ;  t o  provide comparative data  t o  
enable R-P&VE-MM t o  determine the  ma te r i a l  n i l - d u c t i l i t y  
t r a n s i t i o n  temperature, e longat ion of the  ma te r i a l ,  change i n  
c ross - sec t iona l  a r e a ,  and radiographic and f rac tographic  a n a l y s i s  
of t h e  f r a c t u r e  su r faces ,  

Buildup ~f  t h i s  t e s t  i s  complete. The PAP was 
submitted August 31, 1967, The SOP has been approved by Safety.  
Tes t ing  i s  i n  progress .  Th i r ty  GN2 specimens have been f rac tu red  
Modif icat ions were necessary f o r  micro-switch ac tua t ion .  These 
modif icat ions have been completed and t e s t i n g  with a i r  a s  the  
specimen f r a c t u r e  medium i s  being conducted. 

111. SUPPORTING RESEARCH AND TECHNOLOGY 

A .  Zero Gravity Test  F a c i l i t y  

The Zero Gravity 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 05 low grav i ty  f l u i d  mechanics and thermodynamics 
phenomena. The f a c i l i t y  i s  loca ted  i n  t h e  Saturn V Dynamic 
Stand. 

Eight t e s t s  were conducted during t h i s  r e p o r t  per iod.  
These t e s t s  were conducted with the  lox impulse package t o  
study s losh  ampl i f ica t ion  i n  the  S - I V B  Lox tank.  

S-IC Model Drop 

This t e s t  program was requested by R-AS t o  evalua te  
t h e  S-IC booster  recovery concept a s  proposed by t h e  Boeing 
Company. Tes t ing  i s  t o  be accomplished on s c a l e  models i m -  
pac t ing  on water .  

Eight t e s t s  (C-035-72 through 79) were conducted with 
833 pound model weight during t h i s  r e p o r t  per iod .  A data  
t r a n s m i t t a l  covering the  701 pound model weight t e s t s  (C-035-39 
through 63) was t ransmi t ted  on October 12, 1967. The t e s t s  
on t h i s  model a r e  scheduled t o  be completed i n  November 1967. 

Liquid Hydrogen Super Insu la t ion  

This program, requested by P&VE, c o n s i s t s  of studying 
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t h e  e f fec t iveness  of "super insulated" LH2 tanks i n  a simu- 
l a t e d  space environment of 10-6 t o r r  pressure .  

105-Inch Diameter Tank - Tests  C-012-29, 30, and 31 
were conducted on t h i s  t e s t  specimen during t h e  r epor t ing  
per iod .  These t e s t s  complete the  Linde S i  62 i n s u l a t i o n  
t e s t  phase. Raw data  w i l l  be t ransmi t ted  t o  P&VE by t h e  
second week i n  November, 

30-Inch Calorimeter - The insu la ted  ca lor imeter  was 
re tu rned  from M.E. Laboratory and i s  being he ld  u n t i l  person- 
n e l  a r e  a v a i l a b l e  f o r  t e s t i n g .  These people a r e  now working 
on t h e  O.W.S, 118 segment. 

D .  S torable  Propel lan 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  of advanced technology engines.  

Test  C-042-4 on the  Kidde 40-pound t h r u s t  monopro- 
p e l l a n t  engine (SIN 001) was conducted on October 10. This 
engine,  which i n  t e s t i n g  a t  MSFC i n  June 1967, had experienced 
PC o s c i l l a t i o n s  of -C lo%, had been repacked with f i n e r  c a t a l y s t  
granules  by t h e  manufacturer p r i o r  t o  t h e  sub jec t  t e s t .  Maxi- 
mum PC o s c i l l a t i o n s  of 5 3% were experienced i n  t h i s  case .  

Fur ther  t e s t i n g  on t h e  Kidde engine and on a 25-pound 
t h r u s t  Hamilton Standard monopropellant engine w i l l  be per-  
formed during t h e  next  r epor t ing  period.  

Two 1-pound t h r u s t  and two 5-pound t h r u s t  beryl l ium 
engines (b i -p rope l l an t )  were received from Rocketdyne on 
October 31 and w i l l  be t e s t e d  a s  scheduling permits .  

E .  J e t  Impingement on Water (%K Clus ter  Phase) 

This program was requested by KSC t o  study 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  veh ic les  of t h e  Saturn V and 
NOVA c l a s s e s  from offshore  s i t e s .  

An i n t e r n a l  note  covering s i n g l e  engine and c l u s t e r  
t e s t i n g  i s  scheduled f o r  completion the  second week of 
November 1967, 

F. combustion Dynamics 

Requester: R-P&VE-PA 
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This p r o j e c t  i n v e s t i g a t e s ,  a t  an intermediate  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 
developed a n a l y t i c a l l y  o r  a t  a very small  t h r u s t  l e v e l .  The 
main a reas  of i n t e r e s t  a r e  combustion s t a b i l i t y  of L O X / R P - ~  
and 1 0 x 1 ~ ~  systems a t  t h e  30K and 15K t h r u s t  l e v e l s  respect5vel j  

No t e s t s  were conducted with t h e  30K t h r u s t  l e v e l  
engine during t h i s  repor t ing  period.  Approximately seven 
t e s t s  with an e x i s t i n g  s o l i d  copper i n j e c t o r  w i l l  be conducted 
when scheduling permits ,  

P&VE has requested t h a t  t e s t i n g  a t  high chamber pres-  
su re  l e v e l s  with the  15K engine be temporarily suspended in 
order  t h a t  a few research t e s t s  with l i q u i d  hydrogen a t  low 
chamber pressure  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  ion-cooled wafers 
and t h e  lox  w i l l  be i n j e c t e d  through a s l i g h t l y  modified in-  
j e c t o r .  The purpose of the  t e s t  i s  t o  measure t h e  temperature 
a t  t h e  combustion chamber wa l l ,  near  t h e  i n j e c t o r ,  so  t h a t  t h e  
phase of t h e  combustion products might be determined. 

The program has  been terminated and a r e p o r t  w i l l  be 
prepared. Completion of t h i s  r e p o r t  i s  scheduled f o r  November 
1967. This p r a j e c t  w i l l  no longer be included i n  f u t u r e  progres 
r e p o r t s ,  

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

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

Acoustic s t u d i e s  c u r r e n t l y  being performed a t  AMTF a r e  
t o  i n v e s t i g a t e ,  analyze,  and evalua te  t h e  noise-generat ing 
mechanisms and t h e  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 f lows, These flow f i e l d s  a r e  
generated by launch veh ic le  propulsion systems which a r e  
l a r g e  i n  s i z e  and power; consequently, very severe acous t i c  
environments a r e  c rea ted .  Techniques f o r  es t imat ing  t h e s e  
adverse environments i n  many ins tances  a r e  very crude o r  non- 
e x i s t e n t .  Therefore,  it 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 de f ine  t h e  
a s soc ia ted  acous t i c  environment. 

These t e s t  programs cannot be conducted using f u l l -  
s c a l e  flow f i e l d s ,  bu t  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  programs of these  flow f i e l d s  can be success fu l ly  
performed, t o  accomplish t h e  above s taged ob jec t ives .  
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Spec i f i c  programs now planned a t  the  AMTF a r e :  

(1 )  Comparison of acous t i c  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  
diameters .  

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

( 3 )  Ground plane acous t i c  environment (amplitude) 
f o r  s t a t i c  and f l i g h t  operat ion of a  1120th s c a l e  Saturn V 
v e h i c l e  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 ,  
undef lec ted ,  rocket  exhaust flow. 

(5) Saturn V ,  MLF (Modified Launch Vehicle) 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 i s t ance  and c l u s t e r  diameter 

(8) Study of t h e  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).  

No t e s t s  were conducted during t h i s  r epor t ing  
period.  Tes t ing  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  d i s t ance  and c l u s t e r  diameter (No. 7 
above) w i l l  resume when scheduling permits.  

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

Requester: 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) necess i t a t ed  by t h e  proposed use  of 
improved Saturn V Boosters which w i l l  use f i v e  uprated F-1 
engines and 4-each " s t r a p - h s "  120-inch Sol id  Rocket Motors. 
This study w i l l  be used t o  e s t a b l i s h  the  ex ten t  of launch 
f a c i l i t y  (VLF-39) c a p a b i l i t y  andlor  modif icat ions requi red  
when using t h e  improved Saturn V Booster Configurat ion,  
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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 s y n t h e 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 .  

One t e s t  was conducted during t h i s  r epor t ing  per iod  
with the  t e k t i t e  sample loca ted  approximately s i x  inches from 
t h e  engine e x i t .  

One t e s t ,  scheduled f o r  e a r l y  November, remains t o  be 
conducted t o  complete the  t e s t  program. 

J .  Dynamics and S t a b i l i t y  of Motions of a Cable-Connected 
Spinning Space S ta t ion  

The purpose of t h i s  t e s t  program, requested by R-AERO-DD 
i s  t o  determine the  s t a b i l i t y  a rea  of two bodies connected by 
a cable  spinning i n  space. 

The c a t a p u l t  system has been b u i l t  and checked out  by 
Tes t  Laboratory. With t h i s  c a t a p u l t  system the  model w i l l  be 
spun up t o  a pre-determined speed, and then shot  i n t o  the  a i r .  
Data w i l l  be recorded using 16 mm motion p i c t u r e  cameras. A 
n e t  w i l l  be e rec ted  t o  catch the  model. 

There w i l l  be approximately 100 missions obtained i n  
10 t e s t  per iods .  Tes ts  u t i l i z i n g  t h i s  f a c i l i t y  w i l l  commence 
when s p e c i f i c  t e s t  requirements and space s t a t i o n  models a r e  
received from R-AERO-DD. 

I V  . APOLLO APPLICATIONS 

A .  S-PVB Workshop 

1. 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 t h e  S-IVB O r b i t a l  Workshop 
Environmental Control System. Tes ts  a r e  scheduled f o r  a 
condensation model and a 118 segment of t h e  workshop compartment 
l i n e r .  The condensation model t e s t s  w i l l  be used t o  confirm 
t h e  a n a l y t i c a l  model being used t o  i n v e s t i g a t e  condensation 
e f f e c t s .  Resul t s  from the  118 segment w i l l  provide d a t a  on 
h e a t  t r a n s f e r  c o e f f i c i e n t s ,  fan performance, wa l l  temperature. 
condensation r a t e s ,  and c u r t a i n  temperatures.  

The present  s e r i e s  of t e s t s  on t h e  condensation 
model have been completed, and t h i s  i tem w i l l  n o t  be repor ted  i n  
f u t u r e  progress  r e p o r t s .  
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Assembly, by M.E. Laboratory, of the  118 segment 
i s  approximately 97 percent complete, Delivery of the  segment 
i s  expected during the  second week of November, with t e s t i n g  

scheduled t o  s t a r t  approximately one month from r e c e i p t  of the  
segment. 

Insu la t ion  Flammability Study 

This program was requested by R-P&VE-M t o  de f ine  
and study t h e  f i r e  retardency of 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. 

New insu la t ion  t e s t  samples have been received 
from R-P&VE-MCA and w i l l  be t e s t e d  during the  next  r epor t ing  
per iod .  

tqk~ W .  L. G r  ton 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
TECHNICAL SUPPORT DIVISION 

OCTOBER 1, 1967 through OCTOBER 31, 1967 

1, Supported static testing at the Power Plant 
Test Stand with propellants, high pressure gases and in? 
dustrial water. 

2, Continued miscellaneous shop support for S-1B 
Test Facilityo 

3. Design was completed on a modification to the 
fuel storage for the STTE test position. 

4, Design, documentation and checking continues 
on the S-1B stage tie-down aboard the barge "orion". 

11. SATURN V 

A. S-1C Stage 

1. Design was started onr a modification for a 
new high pressure bypass arrangement of valves and ori- 
fices for the GN2 and He systems at the S-1C Test Stand. 

2.  Supported static testing at the West Area F-1 
Engine Test Stand with propellants, high pressure gases 
and industrial water. 

3 .  A design study to improve the thrust measur- 
ing system of the F-1 Engine Test Stand was cancelled. 
Static checkout of measuring accuracy after correction of 
an instrumentation wiring discrepancy indicated an accu- 
racy within less than one percent. Subsequent firings 
have verified this accuracy and therefore the thrust 
measuring system modification was unnecessary. 
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B. Transportation 

1, The second S-1C forward handling ring manu- 
factured by Progressive Welders, Inc., has been completed 
except for modifications resulting from the Boeing Com- 
pany study, These modification~ will be made by R-TEST-BS 
rather than modifying Progressive Welders contract. The 
other S-1C forward handling rings being manufactured by 
the Brown Engineering Companyare progressing on schedule 
and should meet delivery schedules easily, 

2. Installation of the GN2 pressurization system 
for the barge "Orion" progressed to 7'5 percent completion. 

3, Work has been started on up-dating of the de- 
sign drawings on the barge "Orion" to provide "As-built" 
drawings. 

4 ,  Design continued on tie down arrangements for 
S-lC, S-11 and S-1B stages on the barge "Orion". 

5.  Checking of contractor furnished documenta- 
tion, manuals and instructions for the barge continues. 

1, Modification of the S-PI test specimen support 
and loading system was completed during the month. 

2 .  Design of test fixtures for the LH2 fill and 
drain system was completed, 

3 .  Design continues on instrumentation junction 
enclosures for P&VE and it's related environmental control 
requirements. 

4 ,  Design was completed on internal access equip- 
ment and hydraulic loading systems. 

5 ,  Vacuums have been pulled on three of the 
twelve LH2 storage tanks at the S-I1 Structural Test Stand 
Area, 
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6. Fabrication continued on the following pro- 

jects: Forward Load Ring Assembly - 100%; GH2 Storage 
System - 40%; LH2 Storage System - 20%; Umbilical Panel 
- 80%; In-board Loading Assembly - 85%; Aft LOX Bulk- 
head Loading Ring - 40% complete, 

1. Design continued on the requirements for con- 
verting the East Area S-PVB Test Position to Flight Stage 
Testing. 

2. Design was completed on the protective covers 
for the LH2 fill valves and the extension and heat radia- 
tion shielding of the emergency escape firepoles at the 
S-IVB test position, 

3. Supported testing with propellants, high pres- 
sure gases, and industrial water for the following projects: 
S-IVB Stage; Auxilliary Propulsion System; LH2 Slosh 
Testing; J-2X Thrust Chamber; Test Position 502; and the 
Dynamic Test Stand. 

E. G.S.E. 

1, Fabricated duct for filter blower, and con- 
tinued shop support for miscellaneous machine work, 

2. Design was completed on the structural sup- 
port for the S-IVB Aft Swing Arm Tip Assembly to be used 
to test the new automatic re-connect umbilical system. 

3, Supported testing at the GSE test area with 
LN2 and high pressure gases. 

F , Component Testing 

1. Design continued on the emergency escape 
system and critical cryogenic pipe supports at test 
position 501, 

2. Design continued for a full length 5-2 engine 
combustion dhamber at test position 501. 
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G. Other 

The following projects progressed to: Vent en- 
closure for water storage tanks - 95%; Pyro drop tank 
bulkhead, fabrication due 12-29-67; Build-up of super 
insulation facility - 75%; Build-up of 501 facility - 
95%; Gaseous hydrogen vessels, blocks - loo%, specimens 
- 70%; Access platforms for Cell 112 & Cell 501 - 100%; 
Acoustical Test Facility - booster scale model - 95%, 
complex umbilical tower - 100%, launcher - 75%, deflector 
& piping - 50%. 

H. MTF Support 

1. A design study for the conversion of the B-1 
test position for the S-1C stage to an acceptance test 
position for the F-1 engine was completed. 

2. Design studies for converting the A-2 posi- 
tion, S-HI static test facility to accommodate acceptance 
test of S-IVB stages were completed. 

A. Neutral Mayancy Facility 

Fabrication on the neutral buoyancy facility at 
ME Lab is 35% complete. 

IV. RESERACH AND DEmLOPMENT TECHNOLOGY PROGRAMS 

A. LH2 Mass Flow Calibration Facility 

Design of the LH2 mass flow calibration was sus- 
pended until a final conceptual location could be deter- 
mined. 

Be High Pressure Engine Combustion Facility - Position 30( 
Design continued on the high flow, high pressure 

LH2 system for test position 300-CTL. 
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C, Instrumentation Research & Development 

1. Design reached 90% completion on an adapter 
for the 5 million pound Gilmore Calibrator. Adapter is 
to be used for tensile testing, 

2, Design reached 95% completion on the Ion gage 
calibration system for use in the Instrumentation Deve- 
lopment Building, 

D. Low Test Facility 

1, Design was completed on an access platform 
for inspection and maintenance of the Drag Shield Capsule. 

2. Design was begun on an access ladder and cat- 
walk for inspection of the lighting system and guide rails. 

3 .  Design was begun for mounting 3 cubic feet 
3,000 psi titanium spheres and accompanying blast protec- 
tion in the Drag Shield Capsule. 

4 .  Supported the following projects with pro- 
pellants, high pressure gases and industrial water: Tektite 
studies (simulated metorite re-entry); Acoustic studies; 
Improved Saturn V daunch facilities. 

V. OTHER SIGNIFICANT EFFORT 

A. Apollo Telescope Mount 

Design was temporarily suspended on the ATM Environ* 
mental Capsule and Transporter. Information is lacking 
from R-ASTR and R-P&VE that would allow reliable procedure. 

B. 30 M Lunar Drill 

1. Design studies continued on different concepts 
to apply "percussive energy" to the drill bit. Design 
was started on the adaptation of a new tungsten carbinde 
percussive bit to the present drill string drive assembv 
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2 .  Continuing shop support for the nitrogen com- 

pressor. 

Multiple Docking Assembly 

Transportation requirement studies and preliminary 
design studies concerning the Multiple Docking Assembly 
have slowed because of lack of information. An orienta- 
tion trip was made by two employees to McDonnell at St. 
Louis for problem and interface clarification. 

D. Misc. Design Support 

1. Design was completed on a vent system modifica- 
tion for the LH2 trailers. 

2. Design was started on: Line from the storage 
area to the super insulation vacuum chamber at the S-1B 
Dynamic Test Stand; LOX transfer system from the storage 
tank at CTL test position 115 to CTL test position 114. 

E. Air compressor Station 

Work has continued on the problems experienced 
with the Norwalk compressors in the New Air Compressor 
Facility. Two compressors are presently in operation. 

1. A project was initiated to tie the S-I1 
Structural Gaseous Hydrogen System into the main GH2 
Transmission System. An existing GN2 line from the 
S-IVB Stand to the West Area will be converted to GH2 
service. 

2 .  Preparations for the conduct of boil off 
tests on liquid hydrogen trailers for the Logistics Branch 
were completed. A successful trail test was conducted on 
one of the Test ~ a b  @ s  trailers, 

3 .  The Paul Chemical Company hydrogen recharger 
has been moved from Test Position 500 to the S-IVB Area. 
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4 ,  The gaseous hydrogen transmission line in the 

East Area has been completed and is now in service, 

5 ,  Specifications were completed for the procure- 
ment of seamless high pressure gas storage vessels for 
hydrogen service, 

6 .  Propellants and Pressurants Support 

Supported the following Labs and projects, as 
required with, propellants, high pressure gases and indus- 
trial water: P&VE, ASTR, ME, P&VE Sparkman Drive, AS, 
QUAL, Test at Cell "B", Super Insulation Testing at Dynamic 
Test Stand, Helium Liquefication Testing. - 

39 William E. Marsalis 
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