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MONTHLY PROGRESS REPORT 
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January 1 ,  1968 Through January 3 1 ,  1968 

1. . SATURN IB 

A. S - I B  Staqe 

The f o l l o w i n g  p repa ra t i ons  were made f o r  a  s e r i e s  o f  s h o r t  d u r a t i o n  
t e s t s  us i ng  s tage S-16-11 t o  s tudy  t h e  e f f e c t s  o f  t h r u s t  s t r u c t u r e  com- 
p l i a n c e  upon engine s t a b i l i t y  under c o n d i t i o n s  o f  rough combustion: 

( 1 )  The engines i n  p o s i t i o n  No. 1 (H-7092) and p o s i t i o n  No. $ 
(H-4098) were removed and rep laced  by RGD engines H - ~ 6 - B  and H-4067, 
r e s p e c t i v e l y .  

(2) A f t e r  removal o f  t h e  f l i g h t  engin4:st ~~l befa re  i n s t a l l a t i o n  o f  
t h e  RED engines, t h e  h i g h  shear b o l t  t ype  f a s ~ e , . i & * ~  , 1 t h e  t h r u s t  s t r u c x u r e  
o f  inboard Engine P o s i t i o n  No. 7 were changed o u t  t o  t h e  next  l a r g e r  s i z e  
t o  accommodate t h e  a n t i c i p a t e d  h i ghe r  t h r u s t  loads caused by t h e  
t e s t s .  

(3)  Spec ia l  v i b r a t i o n ,  s t r a i n ,  p ressure ,  and temperature measurements 
were added t o  t h e  s tage and H-1 engines. 

Tes t  SA-49, a  15.5 seconds t e s t ,  was performed a t  t h e  Ma rsha l l  Space 
F l i g h t  Center (MSFC) on January 25 ,  1968. The t e s t  was t e rm ina ted  by 
conso le  ope ra to r  a t  e x p i r a t i o n  o f  t h e  programmed d u r a t i o n .  For t h i s  t e s t  
o n l y  one engine, t h a t  i n  p o s i t i o n  No. 7 ,  had an i n j e c t o r - f a c e  bomb i n -  
s t a l l e d .  The bomb detonated as a n t i c i p a t e d  and induced engine i n s t a b i l i t y  
t h a t  dampened s a t i s f a c t o r i l y .  

Func t i ona l  performance o f  a l l  systems was s a t i s f a c t o r y .  Engine t h r u s t  
l e v e l s ,  w i t h  t h e  excep t i on  o f  Engine P o s i t i o n  No. 8  (H-40951, were w i t h i n  
s p e c i f i c a t i o n s .  The engine i n  p o s i t i o n  No. 8 was o n l y  s l i g h t l y  o u t  o f  
s p e c i f i c a t i o n s .  The engine i n  p o s i t i o n  No. 2,  which was ou t  o f  s p e c i f i c a -  
t i o n s  d u r i n g  t h e  p rev ious  t e s t ,  responded s a t i s f a c t o r i l y  t o  a  change i n  gas 
genera to r  LOX o r  i f  i c e  s i ze .  

P r e l i m i n a r y  da ta  f rom s t r a i n  measurements on t h e  Engine P o s i t i o n  Ms. 7 
suppor t  s t r u c t u r e  i n d i c a t e  a  maximum t h r u s t  overshoot  o f  38% due t o  t h e  
bomb induced i n s t a b i l i t y .  Th i s  i s  w e l l  w i t h i n  t h e  c a p a b i l i t y  o f  t h e  s tage;  
however, t h e  h i g h  shear f as tene rs  i n  t h e  t h r u s t  s t r u c t u r e  o f  ou tboard  
Engine P o s i t i o n  No. 1 were never the less  a l s o  changed ou t .  P h i s  was done 
t o  p rec l ude  a  p o s s i b l e  schedule impact on t h e  next  t e s t  where in  Engine 
P o s i t i o n  No. 1 w i l l  be bombed a l ong  w i t h  Engine P o s i t i o n  No. 7 .  

B. H-1 Enqine 

The MSFC Power P lan t  Test Stand was secured t o  a  standby s t a t u s .  
Fu tu re  H-1 engine t e s t i n g  w i l l  be l i m i t e d  t o  c r i t i c a l  h i g h  p r i o r i t y  p ro-  
grams t h a t  may be generated as a  r e s u l t  o f  a n t i c i p a t e d  o r  a c t u a l  flight 
ma l func t i ons .  
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C. S-IVB Staqe 

S-IVB-205 i s  p r e s e n t l y  i n  checkout i n  t he  V e r t i c a l  Checkout 
Labora to ry  (VCL) a t  t h e  Sacramento Test  Center (STC).  Stage shipment 
t o  t h e  Kennedy Space Center (KSC) i s  scheduled f o r  March 12, 1968. 

S-IVB-206 was removed f rom t h e  Beta I l l  Tes t  Stand on January 8 1 ,  
1968, a f t e r  hav ing  undergone a second p o s t - s t a t i c  checkout,  which a l s o  
served t o  checkout t h e  r e f u r b i s h e d  Beta I l l  Test  Stand. The s tage was 
moved t o  t h e  VCL f o r  m o d i f i c a t i o n s  p r i o r  t o  p repa r i ng  t h e  s tage  f o r  sh i p -  
ment t o  KSC on February 16, 1968. 

II. SATURN V 

A. S - I C  Staqe 

1. S-IC-T 

Two LOX f i l l  and d r a i n  t e s t s  were made a t  MSFC d u r i n g  t h e  month 
t o  o b t a i n  da ta  f o r  e v a l u a t i n g  t h e  LOX t r a n s f e r  and bubb l i ng  procedures 
used a t  KSC. The f i n a l  t e s t  i s  scheduled f o r  February 1968. 

A t  t h e  request o f  Rocketdyne, f u n c t i o n a l  checks o f  t h e  h a n d l i n g  
equipment f o r  removing and i n s t a l l i n g  F - l  engine main va lves and gas 
genera to r  were made f o r  des ign eva lua t i on .  

2. S - I C - D  

Boeing conducted f o u r  f u e l  t ank  d r a i n  t e s t s  on t h e  S-OC-B f o r  
e v a l u a t i n g  t h e  performance o f  t h e  a n t i - v o r t e x  device.  The S-OC-D s t a g e  
i s  scheduled t o  be removed f rom t h e  t e s t  s tand a t  t h e  M i s s i s s i p p i  Tes t  
Fac i  1 i t y  (MTF) on February 1 ,  1968. 

B. F - l  Enqine 

A request  was rece i ved  f rom R - D I R  f o r  a d d i t i o n a l  acoust icaP t e s t i n g  
a t  t h e  West Area F - l  Test  Stand due t o  a v i b r a t i o n  anomaly i n  t h e  law 
f requency range measured on t h e  ST 124-M d u r i n g  t he  f l i g h t  o f  AS-501. An 
IU model w i t h  a l i v e  ST 124-M i n s t a l l e d  w i l l  be u t i l i z e d  w i t h  t h e  a c o u s t i c  
e x c i t a t i o n  p rov i ded  by t h e  F - l  engine. A minimum of  s i x  f i r i n g s  of 30 
seconds d u r a t i o n  and a t  l e a s t  one f i r i n g  o f  two minutes d u r a t i o n  w i l l  be 
requ i red. 

C. S - l l  Staqe 

A success fu l  LH2/LOX p r o p e l l a n t  l oad ing  t e s t  and an unsuccessfu l  
acceptance s t a t i c  f i r i n g  t e s t  o f  S-11-4 were accomplished a t  MTF d u r i n g  
t h e  month o f  January 1968. 
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F a i l u r e  o f  t h e  s i d e w a l l  i n s u l a t i o n  rubber doub le rs ,  minor  i ns tuu -  
men ta t i on  problems and low pressures on t h e  engines '  turbopump purge 
and t h r u s t  chamber purge were t h e  ou t s tand ing  anomalies exper ienced 
d u r i n g  t h e  p r o p e l l a n t  l oad ing  t e s t .  The t e s t  was conducted on January 
16, 1968. A l l  problems were c o r r e c t e d  p r i o r  t o  t h e  acceptance s t a t i c  
f i r i n g  t e s t  which was conducted on January 30, 1968. The acceptance 
s t a t i c  f i r i n g  t e s t  was manual ly abor ted  a f t e r  approx imate ly  e i g h t  sec- 
onds o f  mainstage due t o  problems w i t h  t h e  LOX t ank  u l l a g e  p ressure  
measur ing system. The s i d e w a l l  i n s u l a t i o n  rubber doublers  f a i l e d  a g a i n  
p r i o r  t o  engine s t a r t  command, n e c e s s i t a t i n g  t h e  use o f  back f low purge 
t o  t h e  s i d e w a l l  i n s u l a t i o n .  The p r o p e l l a n t  u t i l i z a t i o n  system f o r  LH2 
and LOX was d iscovered  imopera t i ve  a f t e r  engine c u t o f f .  Three engine 
d i f f u s e r s  were damaged d u r i n g  t h e  t e s t  p robab ly  f rom i c i n g  c o n d i t i o n s  
i n  t h e  water  c o o l i n g  system. Data e v a l u a t i o n  and f a i l u r e  i n v e s t i g a t i o n s  
a r e  p r e s e n t l y  i n  progress t o  c o r r e c t  t h e  above problems. No firm sched- 
u l e  has been e s t a b l i s h e d  f o r  t h e  r e - t e s t  o f  5 -1  8-4. 

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

The S - l  l s tage  ( ~ 7 - 2 1 )  schedule f o r  d e l i v e r y  t o  Tes t  Labora to ry  
has changed f rom March 25, 1968, t o  May 22, 8968. The f a c i l i t y  con- 
s t r u c t i o n ,  a c t i v a t i o n  and t e s t  p r e p a r a t i o n  a r e  compat ib le  w j t h  t h i s  
schedule  change. 

3. S - l l  Ex te rna l  I n s u l a t i o n  Test  Proqram 

T e s t i n g  by McDonnell-Douglas con t inues  on t h e  No r th  American 
Rockwel l  (NAR) S - l l  e x t e r n a l  i n s u l a t i o n  specimen a t  t h e  SBC Alpha Tes t  
Stand 1 where a c t i v i t i e s  now concern deve lop ing  f i e l d  r e p a i r  techniques 
f o r  t h e  i n s u l a t i o n .  

D. S-IVB Staqe 

Stage S-IVB-506 a r r i v e d  a t  t h e  STC on January 25, 1968, and was i n -  
s t a l l e d  on t h e  Beta I I I  Tes t  Stand on January 26, 1968. The s tage  
m o d i f i c a t i o n  p e r i o d  w i l l  ex tend th rough  March 13, 1968, a t  which t ime  
p r e - s t a t i c  checkout w i l l  begin.  The acceptance f i r i n g  i s  scheduled for 
June 12, 1968. 

E. J-2s Enqine 

Three t e s t s  were made a t  t h e  MSFC S-IVB B a t t l e s h i p  Tes t  Stand 
u t i l i z i n g  J-2SE engine,  S/N J-108. Summation o f  t h e  t e s t s  i s  as f o l l o w s :  

DATE TEST NO. DURATION (SEC.) REMARKS 

1-17-68 SlVB-049s I d l e  Mode - 1 Test  planned f o r  B second i d l e  
Mainstage - 4.9 mode and 70 seconds mainstage. 

C u t o f f  was g i ven  by erroneous 
s i g n a l  f rom t h e  s t a l l  approach 
mon i to r .  

1 - 19-68 S,IVB-050s I d l e  Mode - I Test  planned f o r  1 second i d l e  
Mai nstage - 70 mode and 70 seconds mainstage, 

A l l  t e s t  o b j e c t i v e s  were met  
success fu l l y .  The s t a l l  approach 
mon i t o r  was no t  a c t i v e .  



DATE - TEST NO. DURAT l ON (SEC.) REMARKS 

1-23-68 SIVB-051s I d l e  Mode - 1 Test  planned f o r  1 second i d l e  
Mainstage - 75 mode and 75 seconds mainstage. 

A 1  1 t e s t  o b j e c t i v e s  were met 
success fu l l y .  The s t a l l  approach 
mon i to r  was no t  a c t i v e .  

Dur ing  each o f  t h e  above t e s t s ,  t he  engine operated and performed s a t i s -  
f a c t o r i l y .  

Tes t  S-IVB-052s i s  scheduled f o r  February 1 ,  1968, f o r  a  planned 
d u r a t i o n  of one second i d l e  mode, 75 seconds mainstage and 10 seconds 
i d l e  mode. 

I I I. APOLLO APPLl CATIONS 

A. Lunar D r i l l  Proqram 

Tes ts  were conducted a t  MSFC on t h e  Nor throp Compressor w i t h  m o d i f i e d  
exhaust va lves.  Operat ion o f  t he  va lves was inadequate and t he  problem 
i s  be ing  i nves t i ga ted .  

B. M o b i l i t y  Test  A r t i c l e  (MTA) 

The obs tac les  f a b r i c a t e d  f o r  t he  MTA t e s t  courses have been secured 
and t e s t i n g  o f  t he  veh i c l es  w i l l  beg in  whenever weather and manpower con- 
d i t i o n s  permi t .  

C. A p o l l o  Telescope Mount (ATM) 

A  schedule was rece ived  f rom R-ASTR on t h e  d e l i v e r y  o f  t e s t  beam 
hardware t o  be used l a t e r  f o r  p r o v i d i n g  a i r  pad support  o f  t he  ATM s o l a r  
panels  d u r i n g  t h e i r  ground t e s t  deployment. Component t e s t i n g  o f  t he  t e s t  
beam des ign i s  scheduled t o  begin on February 6, 1968. A  component t e s t  
f i x t u r e  f o r  a i r  pad t e s t i n g  i s  be ing  f a b r i c a t e d  by R-TEST-B and should be 
completed i n  t ime f o r  t he  i n i t i a l  t e s t i n g  on February 6, 1968. 

I V .  VEHICLE STORAGE PROGRAM 

Comments on a l l  MSFC stage s to rage  standards were rece ived  f rom t h e  
s tage c o n t r a c t o r s  and eva lua ted  by t h e  committee. The rev i sed  standards 
a r e  i n  t h e  process o f  f i n a l i z a t i o n  and approval  and a r e  scheduled f o r  r e -  
lease by February 21, 1968. 

The p ro to t ype  s tage s torage cover i n  B u i l d i n g  4708 i s  undergoing an 
o p e r a t i o n a l  t e s t  t h a t  i s  scheduled f o r  comple t ion  by February 15, 8968. 
A meet ing was h e l d  on January 30, 1968, t o  d iscuss t he  a c t i o n s  r e q u i r e d  t o  
f a b r i c a t e  s tage covers and c o n d i t i o n i n g  u n i t s  as government f u r n i s h e d  
equipment. I t  was g e n e r a l l y  agreed t h a t  t h i s  approach i s  p r a c t i c a l ,  and 
t h e  necessary a c t i o n s  have been i n i t i a t e d .  
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
COMPONENTS & SUBSYSTEMS DIVISION 

January 1, 1968 through January 31, 1968 

I .  SATURN I B  

A, Ground Support Equipment 

1. * Saturn  I B  Apollo Access A r m  

The Apollo Command Module Access A r m  suppor t s  an en- 
v i ronmenta l ly  condi t ioned  cab through which a s t r o n a u t s  and 
s e r v i c e  personne l  e n t e r  t h e  Apollo spac6.:~5Ft. The arm and 
t h e  environmental  chamber were r e c e n t l y  zeu'.esXg;-ed t o  accommo- 
d a t e  t h e  new s p a c e c r a f t  ha tch  des ign  and a l s o  t o  i nco rpo ra t e  
changes t h a t  p rov ide  more r e l i a b l e  and f a s t e r  e g r e s s  r o u t e s .  

The t e s t  f a c i l i t y  was modified f o r  t e s t i n g  t h e  LC-37 
c o n f i g u r a t i o n  acces s  arm. Included i n  t h e  rework was t h e  
r e l o c a t i o n  of  t h e  tower p e d e s t a l  and r e r o u t i n g  h y d r a u l i c  and 
pneumatic l i n e s .  

The pro to type  environmental  chamber, which w i l l  be 
used on LC-37, was modified t o  b r i n g  i t  up t o  t h e  l a t e s t  
c o n f i g u r a t i o n .  This  i nc ludes  i n s t a l l a t i o n  of modi f ica t ion  
t o  t h e  Adapter Pos i t i on ing  Device (APD) c e n t e r i n g  and l i f t i n g  
mechanisms and i n s t a l l a t i o n  of  new r o l l e r s  on t h e  ex t ens ion  
p l a t fo rm.  

Tes t ing  was completed on January 27, 1968. The en- 
v i ronmenta l  chamber w i l l  be removed from t h e  t e s t  s t a n d  a s  
soon a s  t h e  sh ipp ing  frame i s  r ece ived  from KSC. The chamber 
i s  scheduled f o r  shipment t o  KSC on 2-20-68. 

11. SATURN V 

A.  S-IC Stage 

1. F-1 Turbopump T e s t i n 5  

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  perfonm 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  feed systems.  This  f a -  
c i l i t y  c o n t a i n s  a  gas  gene ra to r  d r iven  F-1 turbopump which i s  
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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  i n l e t s  t o  t h e  main s h u t o f f  va lves  of  t h e  
engine .  

There were no t e s t s  conducted t h i s  r e p o r t  pe r iod  
due t o  r e q u i r e d  changes i n  t h e  f a c i l i t y  main LOX and f u e l  
flow o r i f i c e s  and malfunct ion of t h e  f a c i l i t y  GG f u e l  p r e s s u r i -  
z a t i o n  system. The o r i f i c e s  have been s i z e d  and t h e  p r e s s u r i -  
z a t i o n  system w i l l  be modified t o  c o r r e c t  t h e  problem. Tes t ing  
of  t h e  R&D 6+6 impe l l e r  F-1 Turbopump S / N  4072224 w i l l  con t inue  
i n  February 1968. 

The S-IC 17-inch lox  flowme+: .r S / N  WE17-35 w i l l  
, * -  be t e s t e d  when a  Whit taker  p reva lve  i s  a U P  4 . 3 ~ d . e ,  

LOX D e p 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 and P&VE i n  a  s tudy  of  t h e  lox  d e p l e t i o n  c h a r a c t e r i -  
i s t i c s  of t h e  F-1  engine shutdown sequence. The u l t i m a t e  goa l  of  
t h e  t e s t  program i s  t o  p r e d i c t  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  S-IC Ground Stage Engine System and Sa turn  V f l i g h t  v e h i c l e .  

The 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  has  been s l i p p e d  t o  t h e  middle of March due 
t o  t h e  l o s s  o f  personne l  and o t h e r  c o n f l i c t i n g  t e s t  programs 
i n  t h e  g e n e r a l  t e s t  a r e a .  

B .  S - I1  STAGE 

1. 5-2 Engine I g n i t i o n  - Model Study 

Requester :  R-P&VE-PAB 

To more c l e a r l y  d e f i n e  p o t e n t i a l  no- i g n i t i o n  hazard ,  
a  s e r i e s  of  model t e s t s  w i l l  be conducted i n  an a l t i t u d e  chamber 
du r ing  which t h e  5-2 s t a r t  t r a n s i e n t  nozz le  p r e s s u r e s  and t h e  
p o t e n t i a l  i g n i t i o n  sources  w i l l  be s imula ted .  The p lan  i s  t o  
e s t a b l i s h  supersonic  flow of a  predetermined mixture  of  gaseous 
hydrogen and oxygen in t h e  chamber nozz l e  and then  a t tempt  t o  
i g n i t e  i t  a t  a  l o c a t i o n  where t h e  t u r b i n e  exhaust  gas  e n t e r s  
t h e  5-2 n o z z l e .  

The t e s t s  w i l l  t hen  be r epea t ed  wi th  t h e  i g n i t i o n  
source  o u t s i d e  t h e  nozz le  t o  s imula te  an i g n i t i o n  source  from 
t h e  exhaus t  of  an a d j a c e n t  engine on t h e  S - I 1  s t a g e .  
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Five  t e s t s  were conducted d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  
These were p r e l i m i n a r y  t e s t s  t o  e s t a b l i s h  s a t i s f a c t o r y  o p e r a t i o n  
o f  t h e  i g n i t i o n  sou rce .  R e s u l t s  o f  t h e s e  t e s t s  have n o t  proven 
t o  be  s a t i s f a c t o r y .  T e s t i n g  w i l l  c o n t i n u e .  

C .  S-IVB STAGE 

1. 5-2 Turbopump T e s t  

Reques te r  : R-P&VE-PAC 

Th i s  p r o j e c t  was r e q u e s t e d  by P&VE t o  f u r t h e r  t h e  
development o f  e x i s t i n g  and advanced 5-2 turbopumps and sub- 
sys tems .  T e s t  P o s i t i o n  501 i s  be ing  p r ~ - - > r e d  f o r  t h i s  t e s t i n g .  

The t e s t  suppo r t  shop i s  f i n i s h i n g  p i p e  i n s t a l l a -  
t i o n  and s u p p o r t s .  With t h e  excep t i on  o f  t h e  S-IVB sump a d a p t e r ,  
shop work shou ld  be f i n i s h e d  t h e  week o f  February  5 ,  1968. The 
S-IVB sump a d a p t e r  was damaged a t  t h e  i n n e r  and o u t e r  be l lows  
a r e a s  d u r i n g  a  purg ing  o p e r a t i o n  and i s  be ing  r e p a i r e d .  Th i s  
shou ld  b e  complete by February 16 and w i l l  n o t  a f f e c t  t h e  
a c t i v a t i o n  s chedu l e .  

Bui ldup h a s  been suppor ted  by a d d i t i o n a l  mechanics 
and i s  p r o g r e s s i n g  s a t i s f a c t o r i l y .  The hydrogen s t o r a g e  t a n k  
was a c t i v a t e d  January 22,  1968, and h a s  t h u s  f a r  r e c e i v e d  
approx imate ly  40,000 g a l l o n s  o f  l i q u i d  hydrogen.  The burn  
pond was checked o u t  and appea r s  t o  be  ready  f o r  o p e r a t i o n ,  

T.P. 501 sys tem check-out  t e s t s  a r e  p r e s e n t l y  
schedu led  t o  commence March 4 ,  1968, and t h e  f i r s t  h o t  f i r i n g  
i s  schedu led  f o r  March 26, 1968. 

2 .  5-2 Th rus t  Chamber T h r o t t l i n g  T e s t s  

Reques te r :  R-P&VE-PA 

Th i s  program was e s t a b l i s h e d  t o  e v a l u a t e  t h e  
t h r o t t l i n g  c h a r a c t e r i s t i c s  o f  5-2 t h r u s t  chambers.  Engine 
t h r u s t  e x c u r s i o n s  o f  5K t o  200K (Sea Leve l )  a r e  con templa ted .  
T h i s  w i l l  be  accomplished i n  a  2-phase program. 

Phase 1 c o n s i s t s  of  f a c i l i t y  d e s i g n ,  f a c i l i t y  
a c t i v a t i o n ,  and i n i t i a l  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  
p r e s s u r i z e d  p r o p e l l a n t  t a n k s  and c h r o t t l e  v a l v e s  t o  c o n t r o l  
t h e  eng ine  t h r u s t  l e v e l .  The a c t i v a t i o n  t e s t  f i r i n g s  i n c l u d e  
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i g n i t i o n ,  p a r t i a l  t r a n s i t i o n ,  f u l l  t r a n s i t i o n ,  and mains tage  
o f a  t u b u l a r  w a l l  5-2 t h r u s t  chamber w i th  a ceramic  c o a t i n g  
t o  i n c r e a s e  combustion zone d u r a b i l i t y .  

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 
w i t h  t a p - o f f  c a p a b i l i t y .  The t h r u s t  chamber w i l l  be eva lua t ed  
a t  s t e a d y  s t a t e  c o n d i t i o n s ,  f o u r  t o  s i x  mix tu re  r a t i o s ,  and 
between 5K and 200R 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 w i th  and w i thou t  h o t  ga s  t a p - o f f  c a p a b i l i -  
t i e s ,  a t  f o u r  t o  s i x  mix tu re  r a t i o s ,  ant-: l~e?wwsen 5K and 200K 
SL t h r u s t .  These t e s t s  w i l l  d e f i n e  eng ine  and f a c i l i t y  oper-  
a t i n g  c a p a b i l i t i e s  and w i l l  p e rmi t  t h r u s t  chamber and t a p - o f f  
o p t i m i z a t i o n .  

One 6-second t e s t  was conducted du r ing  t h i s  r e p o r t i n g  
p e r i o d .  T e s t  t e r m i n a t ~ o n  was caused by a l o o s e  p r i n t e d  c i r c u i t  
board  i n  a  t h r o t t l e  v a l v e  c o n t r o l  module. Six t e s t s  remain 
t o  complete  t h e  Phase I of  t h i s  program. 

A s  p e r  memorandum R-P&VE-PA-68-M-48, J-2X Th rus t  
Chamber T h r o t t l i n g  T e s t s  have been suspended - e f f e c t i v e  
J anua ry  24,  1968.  The t e s t  hardware w i l l  remain i n s t a l l e d  
u n t i l  f u r t h e r  i n s t r u c t i o n s  a r e  r e c e i v e d  from R-P&VE-P. Th i s  
program w i l l  n o t  appear  i n  subsequent  r e p o r t s  u n l e s s  a d d i t i o n a l  
work i s  performed.  

3 .  S-IVB LOX F i l l  and Drain  Valve 

Reques te r :  R-P&VE-PM 

A p o t e n t i a l  problem f o r  t h e  S-IVB l o x  f i l l  and 
d r a i n  system, which can r e s u l t  due t o  l o s s  o f  e l e c t r i c a l  
power t o  t h e  pneumatic s o l e n o i d  c o n t r o l  v a l v e s  i s  t o  be i n -  
v e s t i g a t e d .  F a s t  c l o s u r e  o f  t h e  f i l l  and drai-n v a l v e  a t  
h igh  f low (1000 gpm) may g e n e r a t e  su rge  p r e s s u r e s  t h a t  cou ld  
cause  f a i l u r e  o f  t h e  f i l l  and d r a i n  sys tem,  

T e s t  P o s i t i o n  114 aL CTL i s  b e i n g  u t i l i z e d  f o r  
t h i s  program. 

During t h i s  r e p o r t i n g  p e r i o d ,  t h i r t e e n  f low t e s t s  
were conducted  a t  f low r a t e s  up t o  500 GPM. The p r e s s u r e  
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s p i k e s  r e s u l t i n g  from v a l v e  c l o s u r e  - wi thou t  pneumatic boos t -  
ranged up t o  500 p . s . i .  The f low a c r o s s  t h e  b u t t e r f l y ,  a f t e r  
t h e  v a l v e  h a s  j u s t  s t a r t e d  t o  c l o s e ,  a p p a r e n t l y  c r e a t e s  f o r c e s  
which cause  t h e  t e s t  v a l v e  t o  s lam c l o s e d  and then  s lam back 
open i n  approx imate ly  10 m i l l i s e c o n d s  b e f o r e  c l o s i n g  normal ly .  
The 500 p . s .  i. p r e s s u r e  s p i k e  i s  a s s o c i a t e d  w i th  t h i s  r a p i d  
v a l v e  movement. Th i s  problem occu r s  wi th  f low i n  e i t h e r  d i -  
r e c t i o n  through t h e  t e s t  v a l v e .  

During t h e  l a s t  two t e s t s ,  e x c e s s i v e  s e a t  l eakage  
o c c u r r e d .  The v a l v e  ha s  been removed f o r  s e a t  r ep lacement ,  
T e s t  t o  s t u d y  i n  more d e t a i l  t h e  o p e r a t i o n a l  c h a r a c t e r i s t i c s  
o f  t h i s  v a l v e  and t h e  a s s o c i a t e d  c o n t r ~ ,  et-;%em w i l l  c o n t i n u e  
a f t e r  t h e  v a l v e  i s  r e p a i r e d .  

4 .  LH S losh  T e s t i n g  -2 

The program suppo r t s  P&VE and T e s t  Labora to ry  i n  
a r e a s  o f  LH2 p r o p e l l a n t  f e e d  sys tem s t u d i e s  and l o x  s t u d i e s  
i n  an  e l l i p s o i d a l  t a n k .  

No t e s t s  were conducted d u r i n g  t h i s  r e p o r t  p e r i o d .  
A l l  t e s t  programs a t  t h i s  f a c i l i t y  have been completed o r  
c a n c e l l e d .  The f a c i l i t y  i s  be ing  p l aced  i n  an  i n a c t i v e / s t a n d - b y  
c o n d i t i o n .  Th i s  program w i l l  n o t  appear  i n  f o l l owing  p r o g r e s s  
r e p o r t s .  

D .  I n s t rumen t  Uni t  

1. Extended L i f e ,  Q u a l i f i c a t i o n  T e s t  o f  IU/ECS 
F i r s t  S tage  and Gas Bear ing  Regu l a to r s  

Reques te r  : R-P&VE-PME 

Thi s  program was r e q u e s t e d  by P&VE t o  perform an  
ex tended  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 h r s )  a n d  ga s  f i r i n g  r e g u l a t o r  (1500 h r s ) .  

The f i r s t  s t a g e  r e g u l a t o r  was d e l i v e r e d  by P&VE 
on February  1, 1968. T e s t i n g  w i l l  s t a r t  d u r i n g  t h e  week 0% 

February  5 ,  1968. 
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To d a t e ,  1320 hours  o f  t e s t  t ime have been logged 
f o r  t h e  g a s  b e a r i n g  r e g u l a t o r .  T e s t i n g  w i l l  c on t i nue  f o r  t h e  
p lanned t o t a l  o f  1500 h o u r s .  

E .  Ground Support  Equipment 

Ground Suppor t  Equipment t e s t i n g  i n c l u d e s  development 
and accep t ance  t e s t  programs o f  Sa tu rn  V launch v e h i c l e  suppo r t  
hardware under  t h e  de s ign  cognizance  o f  bo th  MSFC and KSC. 
Launch environments  a r e  s imu la t ed  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 y p e s  of t e s t  programs a l though  isiu:;c" suppo r 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 c o r r + ~ , " ~  ", uus~d  f o r  ac -  
c ep t ance  t e s t  programs o n l y .  

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 u m b i l i c a l  
tower  a t  KSC. The ground u m b i l i c a l  i s  connected  t o  t h e  ve-  
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 i m u l a t e d  v e h i c l e  
s k i n  p a n e l .  Th i s  p a n e l  i s  mounted on a  random motion simu- 
l a t o r  which s i m u l a 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 i s connec t  arms,  t h e  
p a n e l  i s  connected  t o  t h e  random motion s i m u l a t o r s  through 
an  e l e v a t o r  sys tem 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 ryogen i c  t empe ra tu r e s  t o  i n c l u d e  wor s t  c a s e  de s ign  
c o n d i t i o n s .  

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  o f  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 .  Th i s  phase  o f  t h e  program i s  fo l lowed by sub- 
sys tem checkouts  and subsequen t l y ,  complete systems t e s t s  
s i m u l a t i n g  launch environments ,  A d e s c r i p t i o n  05 hardware 
undergoing t e s t s  and t h e  r e s u l t s  o f  t h e s e  t e s t s  f o l l ows :  

LC-39 Se rv i ce  A r m s  

a .  S - I1  I n t e r m e d i a t e  ( A A - 0 4 - 0 2 )  - Thi s  i n f l i g h t  
s e r v i c e  arm p rov ide s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  pneumatic,  
LH2 and l o x  s e r v i c e s  t o  t h e  S - I 1  s t a g e .  The l o x  and L H 2  l i n e s  
have independent  connec t i ons  t o  t h e  s t a g e  wh i l e  t h e  remainder  
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o f  t h e  s e r v i c e  l i n e s  i n  t h e  arm a r e  connected  t o  t h e  s t a g e  
through one common c a r r i e r .  The AA-04-02 arm was modi f i ed  a t  
MSFC by i n s t a l l i n g  a  l anya rd  wi thdrawal  sys tem 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  d u a l  c y l i n d e r  wi thdrawal  sys tem 
used  on AA-04-01 and AA-04-03. 

The t e s t  program was completed on December 15 ,  
1967,  w i t h o u t  r e s o l u t i o n  o f  a  number o f  problem a r e a s .  The 
arm was removed from t h e  t e s t  a r e a  and r e l e a s e d  f o r  r e f u r b i s h -  
ment on December 19 ,  1967,  The arm was r e l e a s e d  t o  KSC f o r  
m o d i f i c a t i o n s  on January  20, 1968. 

P&VE i s  i n v e s t i g a t i n g  t h e  shea r -ou t  c a p a b i l i t y  
o f  t h e  p r o p e l l a n t  c o u p l e r s  t o  de te rmine  t h e  requ i rement  o f  
f u r t h e r  t e s t i n g .  No conc lu s ions  have been reached  from t h e  
i n v e s t i g a t i o n  t o  d a t e .  

b .  S - I1  Forward (AA-05-01) - T h i s  i n f l i g h t  
s e r v i c e  arm p rov ide s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l  and pneu- 
ma t i c  s e r v i c e s  p l u s  a  GH2 v e n t  sys tem f o r  t h e  S - I 1  s t a g e .  
A l l  connec t i ons  t o  t h e  s t a g e  a r e  through a  common c a r r i e r .  

T e s t i n g  o f  t h e  l anya rd  wi thdrawal  sys tem a n d  
a s s o c i a t e d  hardware i s  complete .  The a r m  was removed from 
t h e  t e s t  a r e a  on November 21,  1967. The arm was t u r n e d  over  
t o  KSC a t  MSFC f o r  m o d i f i c a t i o n  and r e fu rb i shmen t  on December 2 3 ,  
1967.  The t e s t  r e p o r t  rough d r a f t  i s  complete .  

c .  S-IVB A f t  (AA-06-01) - Thi s  i n f l i g h t  s e r v i c e  
arm p r o v i d e s  LO2 and LH2 f i l l  and d r a i n  s e r v i c e s  t o  t h e  S-IVB 
s t a g e .  AA-06-01 was r e t u r n e d  t o  MSFC a f t e r  b e i n g  used  a t  KSC 
i n  t h e  Sa tu rn  V 500F wet t e s t .  The s e r v i c e  arm was modi f i ed  
t o  a  Lanyard wi thdrawal  sys tem,  which r e p l a c e d  t h e  d u a l  c y l i n d e r  
wi thdrawal  sys tem t e s t e d  on AA-06-02 and AA-06-03. 

Acceptance t e s t i n g  i n  accordance  w i th  t h e  
SK75M24639 (Rev. B)  T e s t  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,  

d .  S-IVB Forward (AA-07-01) - Thi s  i n f l i g h t  
s e r v i c e  arm p rov ide s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  pneumat ic ,  
wa t e r  g l y c o l ,  and LH2 v e n t i n g  s e r v i c e s  t o  t h e  S-IVB s t a g e  
and t o  t h e  i n s t rumen t  Uni t  ( I U ) .  The arm a l s o  s u p p o r t s  
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t h e  Lunar Excurs ion Module (EEM) u m b i l i c a l  c a r r i e r .  

The arm was removed from t h e  t e s t  a r e a  on 
December 4 ,  1967. The arm was t u r n e d  ove r  t o  KSC a t  MSFC 
f o r  m o d i f i c a t i o n s  and re fu rb i shment  on January  1 7 ,  1968. 

e .  LC-39 Command Module Access A r m  - The LC-39 
command module a c c e s s  arm i s  a  p r e f l i g h t  arm which s u p p o r t s  
a n  env i ronmen ta l l y  c o n d i t i o n e d  chamber through which t h e  
a s t r o n a u t s  and s e r v i c e  pe r sonne l  can e n t e r  t h e  Apol lo  space-  
c r a f t .  The arm a l s o  p rov ide s  a  suppo r t  s t r u c t u r e  f o r  a i r  
c o n d i t i o n i n g  and space  s u i t  checkout  Z E--e. 

The env i ronmenta l  chamber was removed on 
September 20, 1967, and sh ipped  t o  KSC f o r  m o d i f i c a t i o n ,  
A t  p r e s e n t  Boeing i s  making m o d i f i c a t i o n s  t o  t h e  c o n t r o l  
sys tem on t h e  arm. The t e s t  program w i l l  b e  resumed a f t e r  
t h e s e  m o d i f i c a t i o n s  a r e  made. 

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

The DRRS i s  a  sys tem f o r  t h e  pr imary purpose  .of 
damping t h e  Sa tu rn  V v e h i c l e  o s c i l l a t i o n  d u e . t o  v o r t e x  shedd ing .  
The sys tem h a s  t h e  c a p a b i l i t y  of  au tomat ic  e x t e n s i o n ,  connec t i on ,  
d i s c o n n e c t ,  and r e t r a c t i o n  a s  web1 a s  damping o s c i l l a t i o n s .  
The t e s t  program i s  b e i n g  conducted f o r  P&VE Lab t o  q u a l i f y  
t h e  sys tem p r i o r  t o  i t s  u s e  on LC-39. 

The c o n t r o l  conso le  f o r  t h e  ML-3 damper arm was 
i n s t a l l e d  on December 2 ,  1967, During t h e  ad jus tment  and 
checkout  o f  t h e  sys tem,  an  ad jus tment  problem w i t h  t h e  r e -  
dundant  r e t r a c t  sys tem was d i s cove red  a s  f o l l o w s :  

When t h e  redundant  r e t r a c t  h o i s t s  were a d j u s t e d  
s o  t h a t  t h e  redundant  sys tem would f u l l y  r e t r a c t  t h e  arm, t h e  
f u l l y  ex tended  p o s i t i o n  o f  t h e  arm was t o o  h igh  ; when t h e  
c a r r i a g e  was extended t o  connect  t o  a  nominal  f u e l e d  v e h i c l e ,  
i t  made c o n t a c t  w i t h  t h e  LES tower approx imate ly  12 i nches  
above t h e  s t o p s .  Th i s  i s  approx imate ly  8  112 i nches  h i g h e r  
t h a n  d e s i r e d .  

By a d j u s t i n g  t h e  redundant  h o i s t s  f o r  p rope r  arm 
o r h e n t a t i o n  f o r  f i r s t  t h e  r e t r a c t  sys tem t e s t s  and t h e n  t h e  
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c a r r i a g e  hookup and damping t e s t s ,  t h e  t e s t  program was com- 
p l e t e d  on December 20,  1967. 

A f t e r  a  meeting on December 21, 1967, a t t e n d e d  by 
R-TEST-C, P&VE, R-QUAL, and ME pe r sonne l ,  t h e  redundant  r e t r a c t  
c y l i n d e r s  were removed from t h e  tower ,  One c y l i n d e r  was d i s -  
assembled f o r  t h e  purpose  of  c u t t i n g  4 i nches  o f f  t h e  c y l i n d e r  
r od  s p a c e r ,  which would have e f f e c t i v e l y  added 4 i nches  t o  t h e  
c y l i n d e r  s t r o k e ,  and t h u s  e l i m i n a t e  t h e  ad jus tment  problem 
n o t e d  above.  However, i n s p e c t i o n  showed t h a t  t h e  c y l i n d e r  
r od  had been modif ied  t o  a c c e p t  t h e  s p a c e r ,  and t h a t  c u t t i n g  
o f f  t h e  s p a c e r  would r e q u i r e  a d d i t i o n a l  changes t o  t h e  c y l i n d e r  
r o d .  

The redundant  r e t r a c t  cylii lde,,  - ~ 1 .  - r e i n s t a l l e d  
on t h e  tower s i m u l a t o r ,  and t h e  fo l l owing  s o l u t i o n  was adop ted :  

With t h e  redundant  r e t r a c t  sys tem a d j u s t e d  s o  t h a t  
p rope r  hookup of t h e  c a r r i a g e  t o  a  low-stacked v e h i c l e  cou ld  
be  accompl ished,  t h e  arm was r e t r a c t e d  u n t i l  t h e  redundant  
r e t r a c t  c y l i n d e r s  were bottomed o u t .  Tlme d i s t a n c e  between 
t h e  arm and t h e  l a t c h b a c k  mechanism was measured s o  t h a t  shims 
cou ld  be  f a b r i c a t e d  t o  p o s i t i o n  t h e  l a t c h b a c k  t o  l a t c h  t h e  arm 
i n  t h a t  p o s i t i o n .  Four i nches  o f  shims w i l l  b e  r e q u i r e d  t o  
accompl ish  t h i s  f o r  t h e  most adve r se  s t a c k i n g  t o l e r a n c e  b u i l d u p  
( a  low-s tacked v e h i c l e ) .  Necessary changes a r e  b e i n g  made t o  
i n c o r p o r a t e  t h e  shims a t  KSC. 

The fo l l owing  i tems were a l s o  accompl ished:  

a .  A k i c k o f f  accumulator  was i n s t a l l e d  i n  t h e  
sys tem,  t o  p rov ide  a  more p o s i t i v e  f o r c e  t o  push t h e  arm 
away from t h e  tower .  Th i s  change produced f a v o r a b l e  r e s u l t s ,  
e l i m i n a t i n g  t h e  s l a c k  i n  t h e  a i r  winch c a b l e  a t  t h e  beg inn ing ,  
o f  t h e  arm ex t end  o p e r a t i o n .  

b. The S / N  819 a i r  h o i s t  was r ep l aced  by t h e  
S/N 732 h o i s t ,  f o r  checkout  purposes ,  f o l l owing  reassembly 
o f  t h e  l a t t e r .  The performance o f  t h e  replacement  a i r  h o i s t  
was s a t i s f a c t o r y .  

Cleanup o f  t h e  h y d r a u l i c  sys tem was begun on 
J anua ry  19 ,  1968, and t h e  arm was removed from t h e  tower sirnu- 
l a t o r  on January  24, 1968,  
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3 .  LC-39 Mobile Launcher Holddown A r m s  

The purpose o f  t h i s  t e s t  program f o r  KSC i s  t 
v e r i f y  t h e  p h y s i c a l  and f u n c t i o n a l  i n t e g r i t y  of  t h e  Satur  
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 Launche 
Twelve holddown arms have been s t r u c t u r a l l y  t e s t e d  and 
sh ipped  t o  KSC. S t r u c t u r a l  t e s t i n g  o f  t h e  f i n a l  s e t  o f  
arms ( f o u r t h  s e t )  began August 11, 1966, and was s u c c e s s f ~  
completed November 2 ,  1966, 

Th i s  f o u r t h  s e t  o f  arms i s  a  s p a r e  s e t  and was 
r e t a i n e d  a t  MSFC t o  s e r v e  a s  t e s t  bed f o r  development o f  t l  
holddown arm secondary  ( e x p l o s i v e )  r e l e a s e  system ( I n t e r n a l  
Note-TEST-14-67) and p r o t e c t i v e  hood, A s  t h i s  program i s  
complete ,  t h e  arm i s  b e i n g  p r epa red  fo r  -hi ~ r n e n t  t o  KSC, 

4 .  S - I1  I n s u l a t i o n  Close-Out T e s t  

T h i s  t e s t  i s  be ing  conducted ,  i n  suppo r t  of  t h e  
S - I 1  s t r u c t u r a l  t e s t ,  t o  determine  i f  removable c--+'--- n F  

foam i n s u l a t i o n  ( c l o s e - o u t s )  can be removed t o  i 

o f  t h e  S - I 1  t a n k  l a t e r a l  and l o n g i t u d i n a l  we lds ,  ,. 7 - 

i n s p e c t i o n ,  r e p l a c e d  t o  p rov ide  adequa te  i n s u l a t i o n  o f  t h e  
we ld - a r ea s .  A 70-inch t a n k  i n s u l a t e d  w i t h  a  m a t e r i a l  s i m i l a r  
t o  t h a t  t o  be  used on t h e  S-11 s t r u c t u r a l  t e s t  t a n k ,  i s  preser  
b e i n g  i n s t a l l e d  a t  B-Cell ,  Bu i l d ing  4748, T e s t i n g  shou ld  begi  
February  1, 1968. 

111. SUPPORTING RESEARCH AND TECHNOLOGY 

A .  Zero G r a v i t y  T e s t  F a c i l i t y  

The Zero G r a v i t y  Drop Tower i s  u t i l i z e d  t o  a s s i s t  P&VE 
i n  t h e  s t u d y  o f  low g r a v i t y  f l u i d  mechanics and thermodynamics 
phenomena. The f a c i l i t y  i s  l o c a t e d  i n  t h e  Sa tu rn  V Dynamic 
S tand .  

F ive  t e s t s  were conducted i n  January .  These t e s t s  were 
performed t o  s t u d y  t h e  c o n t r o l  o f  l i q u i d  s l o s h i n g  d i e l e c t r o p h e -  
s i s .  A g r i d  v o l t a g e  o f  27,000 v o l t s  was used wi th  Freon 113 
a s  t h e  l i q u i d  medium. Two t o  f o u r  a d d i t i o n a l  t e s t s  w i l l  be 
r e q u i r e d  t o  complete t h i s  s e r i e s .  T e s t i n g  w i l l  c o n t i n u e  through 
t h e  n e x t  r e p o r t  p e r i o d .  

B.  S t o r a b l e  P r o p e l l a n t  Space Engine T e s t i n g  

Th i s  program was r e q u e s t e d  by R-P&VE-P t o  p rov ide  suppo r t  
f o r  t e s t i n g  o f  advanced technology eng ine s .  
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No t e s t i n g  was conducted dur ing  t h i s  r e p o r t i n g  pe r iod  
on t h e  a c o u s t i c  l i n e r  C - 1  engine o r  on t h e  monopropellant 
eng ines .  Add i t i ona l  t e s t s  a r e  scheduled on t h e  modified C - 1  
engine du r ing  t h e  nex t  r e p o r t i n g  pe r iod .  

C .  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 Tes t  Program was 
r eques t ed  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  and systems a t  simu- 
l a  t e d  vacuum environments . 

Due t o  anomalies exper ienced with  t h e  APS Modules on 
t h e  SA 501 f l i g h t ,  e s p e c i a l l y  t h a t  of decay i n  engine performan 
wi th  f l i g h t  t ime,  t e s t s  were conducteil % .- I- t- - Saturn V APS Modu 
i n  t h e  l a r g e  a l t i t u d e  c e l l .  Condi t ions  bi- ;,, :IP 501 f l i g h t  
were s imula ted ,  i nc lud ing  engine f i r i n g  d e n s i t y  and o x i d i z e r  
c o n t r o l  module temperature .  The o x i d i z e r  (N204) temperature  
was cons idered  t o  be a  major f a c t o r  i n  t h e  flow decay phenomenot 
which r e s u l t e d  i n  decreased engine performance. 

The APS Module was loaded with  p r o p e l l a n t s  on January 25 
and 5-second burp f i r i n g s  conducted on each of  t h e  fou r  engines  
a t  a  s imula ted  a l t i t u d e  of  112,000 f e e t .  The module was main- 
t a i n e d  under 50 p . s . i . g .  b l anke t  p re s su re  u n t i l  January 29, a t  
which t ime t h e  5 .5  hour SA 501 duty cyc l e  was conducted.  An 
i n f r a r e d  l i g h t  was used t o  h e a t  t h e  o x i d i z e r  c o n t r o l  module 
du r ing  t h e  t e s t .  However, a  p re l imina ry  da t a  review h a i  i n -  
d i c a t e d  no apparen t  decay i n  engine performance. 

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

Requester :  KSC 

Th i s  program i s  a  s p e c i f i c  s tudy  of e x i s t i n g  f a c i l i t y  
c a p a b i l i t i e s  (VLF-39) n e c e s s i t a t e d  by t h e  proposed use  of  
improved Sa turn  V Boosters  which w i l l  u se  f i v e  up ra t ed  F-1 
engines  and 4-each "strap-Onsl '  120-inch s o l i d  rocke t  motors ,  
This  s tudy  w i l l  b e  used t o  e s t a b l i s h  t h e  e x t e n t  of launch 
f a c i l i t y  (VLF-39) c a p a b i l i t y  and/or  modi f ica t ions  r e q u i r e d  
when us ing  t h e  improved Sa turn  V Booster  Conf igura t ion .  

The t e s t  program, u t i l i z i n g  1 /58  s c a l e  model f a c i l i t i e s ,  
ha s  t h e  fo l lowing  o b j e c t i v e s :  

a .  Determine t h e  environment of v e h i c l e  base  and f a -  
c i l i t y  e lements  dur ing  holddown and i n i t i a l  l i f t o f f .  
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b .  Determine t h e  environment o f  t h e  mobile  l aunche r  
and u m b i l i c a l  tower f o r  maximum v e h i c l e  d r i f t .  

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

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

The f i r s t  phase  was conducted u s i n g  t h e  b a s i c  
S a t u r n  V b o o s t e r  s c a l e  model and ha s  e s t a b l i s h e d  b a s e l i n e  d a t a ,  
Phase I1 t e s t s  w i l l  u s e  t h e  same s c a l e  model b o o s t e r  b u t  w i t h  
t h e  u p r a t e d  F-1  eng ine s .  Phase III i s  - - : ;zing t h e  b a s i c  

- a 

S a t u r n  V s c a l e  model w i t h  120-inch s i m b ~ ,  .c -2 motor s t r a p -  
ons .  Phase I V  w i l l  u s e  t h e  b a s i c  Sa tu rn  V model w ~ t h  157-inch 
s i m u l a t e d  s o l i d  motor s t r a p - o n s .  

No t e s t s  were conducted d u r i n g  t h i s  r e p o r t  p e r i o d .  
P r e s e n t l y  t h e  l aunches  p l a t f o r m  i s  be ing  modif ied  by a d d i t i o n  
o f  t h e  proposed b o o s t e r  holddown arms,  and t h e  f lame d e f l e c t o r  
i s  b e i n g  modi f i ed  by c a n t i n g  t h e  s i d e  w a l l s  t o  r e f l e c t  t h e  KSC 
d e f l e c t o r  d e s i g n .  Both m o d i f i c a t i o n s  a r e  abou t  complete and  
t e s t i n g  i s  expec ted  t o  resume abou t  February  9 ,  1968. For t h e  
n e x t  t e s t ,  it i s  planned t o  u s e  t h e  6"  c a n t  a n g l e  n o z z l e s  on 
t h e  f o u r  s c a l e  model 120" s o l i d s  and a  maximum d r i f t  launch 
t r a j e c t o r y .  

E. Dynamics and s t a b i l i t y  o f  Motions o f  a  Cable-Connected 
Spinning Space S t a t i o n  

The purpose  o f  t h i s  t e s t  program, r e q u e s t e d  by R-AERO-DD, 
i s  t o  de te rmine  t h e  s t a b i l i t y  a r e a  o f  two bod i e s  connec ted  by a 
c a b l e  s p i n n i n g  i n  s p a c e ,  

The c a t a p u l t  sys tem h a s  been b u i l t  and checkgd o u t  by 
T e s t  Labo ra to ry .  With t h i s  c a t a p u l t  sys tem,  t h e  model w i l l  be 
spun up t o  a  p re -de te rmined  speed ,  and t h e n  s h o t  i n t o  t h e  a i r ,  
Data w i l l  b e  recorded  u s i n g  16  mm motion p i c t u r e  cameras.  A 
n e t  w i l l  be  e r e c t e d  t o  c a t c h  t h e  model. 

There  w i l l  be  approx imate ly  100 mi s s ions  o b t a i n e d  i n  
10 t e s t  p e r i o d s .  T e s t s  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 es t  requ i rements  and space  s t a t i o n  models a r e  
r e c e i v e d  from R-AERO-DD. 
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I V  . APOLLO APPLICATION 

A .  S-IVB Workshop 

1. S-IVB Workshop Environmental  Con t ro l  System 

Th i s  program, r e q u e s t e d  by R-P&VE-P, i s  r e q u i r e d  
t o  suppo r t  t h e  the rmal  de s ign  of t h e  S-IVB O r b i t a l  Workshop 
Environmenta l  Con t ro l  System. Program i n c l u d e s  t e s t s  on a 
condensa t ion  model and a  118 segment of  t h e  workshop compart- 
ment l i n e r .  The condensa t ion  model t e s t s  w i l l  be used  t o  
con f i rm  t h e  a n a l y t i c a l  model b e i n g  used  t o  i n v e s t i g a t e  con- 
d e n s a t i o n  e f f e c t s .  R e s u l t s  from t h e  1 / 8  segment w i l l  p rov ide  
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 ,  f a n  o ;rformance , w a l l  
t empe ra tu r e ,  condensa t ion  r a t e s ,  and CLX -:emyeratures. 

The 118 segment ha s  been r e c e i v e d  from M.E. 
Labora to ry  and h a s  been i n s t a l l e d  i n  t h e  vacuum chamber. 
Bui ld-up i s  p r o g r e s s i n g  and i n s t a l l a t i o n  o f  new c u r t a i n s  h a s  
de l ayed  t e s t i n g  u n t i l  t h e  l a t t e r  p a r t  o f  February  1968. 

I n s u l a t i o n  Flammabi l i ty  S tudy  

Th i s  program was r e q u e s t e d  by R-P&VE-M t o  d e f i n e  
and s t u d y  t h e  f i r e  retalsdency of  t h e  S-IVB i n t e r n a l  c ryogen i c  
i n s u l a t i o n  i n  a  h a b i t a t i o n  environment .  

Nine i n s u l a t i o n  f l ammab i l i t y  t e s t  samples were 
t e s t e d  a t  t h e  Redstone vacuum d r y i n g  f a c i l i t y  between January  2 - 
17 ,  1968.  F ive  o f  t h e  t e s t s  c o n s i s t e d  o f  burn ing  known q u a n t i -  
t i e s  o f  foam ( 7  i n 3  t o  20 i n 3 )  i n  t h e  3 5 , 3  f t 3  t a n k  which had 
been p r e s s u r i z e d  t o  5 . 5  - 6.0  p . s , i . a .  w i th  100 p e r c e n t  gaseous  
oxygen; t h e  vacuum chamber p r e s s u r e  was main ta ined  a t  0 . 5  p , s , i , a ,  
The t e s t  t a n k  p r e s s u r e  and t empera tu re  i n c r e a s e s  due t o  t h e  
combustion o f  t h e  foam samples were r eco rded .  The o t h e r  f o u r  
t e s t s  were conducted  on 2 m i l  and 3 m i l  aluminum covered 
samples ( 3  f t  d i ame te r )  i n  which v a r i o u s  s i z e  s e m i c i r c u l a r  
c u t s  had been made. The t e s t  t a n k  p r e s s u r e  o f  5 . 5  p . s . i . a .  
was main ta ined  under  f low c o n d i t i o n s  a s  opposed t o  t h e  s t a t i c  
c o n d i t i o n s  o f  t h e  p r e v i o u s l y  d i s c u s s e d  t e s t s .  I n  a l l  t e s t s  
t h e  mechanical  blower was u t i l i z e d  t o  supp ly  a  v e l o c i t y  a t  t h e  
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MON"I"LY PROGRESS REPORT 
TECHNICAL S U P P O ~ ~ T  DIVISION 

JANUARY l, 1968 through JANUARY 31 ,  $968 

I. SATURN 1 - B  

A .  S-lB Stage 

1. Fabr ica t ion  of t h e  6" 9 '  vacuum chamber progressed 
t o  approximately 40% completion, 

2 .  Fabricated and i n s t a l l e d  ladder  and catwalk on 63 '  
6" l e v e l  of high vacuum t e s t  f a c i l i t y ,  

3 .  Supported s t a t i c  t e s t  a t  STTE with GN2, GH3, RP-1, 
and high pressure  i n d u s t r i a l  water.  

B. S-IVB Stage 

1, Furnished t r a n s p o r t e r  and personnel t o  move S-PVB 
Stage from Saturn V Dynamic Stand t o  Douglas Area south of bldg,  
4619. 

2 .  Continuing machine shop se rv ices  f o r  propulsion 
system t e s t i n g .  

C .  Component T e s t .  

Continued miscellaneous shop support  f o r  S-%B tes t  f a c i l -  
i t y .  

Sketches were prepared f o r  use by I-PE-T t o  s h i p  a 
S-lB Nose Cone and IU together  v i a  the  Super Guppy Airp lane ,  

11. SATURN V 

FOR INTERNAL USE ONLY 



2 
1, Fabrication of super insulation facility progressed 

to approximately 80% completion, 

2. Continued build-up of 501 test facility progressed 
to approximately 95% completion. 

3. Fabrication of S-PC fin fairing, cover and f i n  
supports 90% complete. 

4. Continuing fabrication of gaseous hydrogen pres- 
sure vessels. Blocks are 100% complete, specimens are 95% sxpm- 
plete. 

5. Acoustical test Eacility - 

Booster scale model is 95% complete 
Complex umbilical tower is 100% complete 
Launcher i s  75% complete 
Deflector is 60% complete 
Piping is 0% complete 

6. Fabrication continued on the 36" x 48" vacuum cham- 
ber for familiarization effort, approximately 80% complete, 

7. Fabricated and installed lox turbine simulator duct 
support - 80% complete, 

8. Fabricated and installed GN2 sphere support mount 
and blast screen for 23" dia, sphere at zero "G" drop tower - 
80% complete, 

9, Fabricated and installed suppokt and tie d o m  on 
fin and fairing trailer - 20% complete, 

10, Supported lox fill and drain test with high pres- 
sure gases and high pressure industrfal water, 

11, The first S - 1 C  steel storage and handling ring has 
been completed by Brown Engineering Company, The second ring 
is expected within the next few days, 

12. Design and fabrication are still proceeding on the 
modifications to the S-lC fin and fairing trailer, 
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12. The revision of the barge "Orion" drawings to "as- 

built" condition is nearing completion. 

B. S-I1 Stage 

1. S-I1 structural stand buildup approximately 65% 
complete. 

a. Wagon wheel and skirt fabrication complete, 

b. Axial loading system approximately 78% complete 

c. Lox aft bulkhead outboFr, 1 1  assembly (Shop 
portion 70% complete .) 

d. Lox aft bulkhead inboard load assembly, fabri- 
cation 100% complete, needs insulation, 

e. Aft lox bulkhead load ring, approximately 60% 
complete. 

f. Specimen support ring (fab, by BECO 90% com- 
plete) schedule for completion 12/18/67. 

g. On stand firex 50% complete, 

h. Safety shower 40% complete, 

i. Fabrication on access platforms 88% complete, 

2. Cryogenic piping 

a. High pressure GH2 system approximately 95% com- 
plete. 

b. LH2 system complete, fabrication 60% complete, 

c. GHZ vent storage and load approximately 85% 
complete, 

d. GH2 vent lines and recharger fabrication 50% 
complete. 
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f. Igniter to be modified - SO% complete, 
g. Defuser, 80% complete. 

h. LN2 fill and drain, fabrication 75% complete. 

i. LN2 vent system, fabrication 60% complete. 

j. LH2 vaporizer system, fabrication 90% complete, 

k. ~urnished towing equipment and personnel for 
transporting the S-PI stage to bPdg, 4755, 

1. Fabrication of the broken arein 0i.i T e s t  Lab 
valve 3002 relocated to S-I% structural test 
area - 25% complete, 

m. Fabricated 15 ea. power supply panels - 30% com- 
plete. 

n. Fabrication of male and female adapters for 
testing hyd, cylinders - 10% complete, 

0.. Access platform for S-lC tank bulkhead 50% corn- 
plete. 

p. Fabrication and installation of aft lox bulk- 
head loading assembly 60-% complete, 

q. Fabrication and installation of drain line 
loading assembly 50% complete, 

3 .  Supported 5-2 model ingitlon at test positton 112, 
CTL, with GH2 and high pressure industrial water. 

4 .  Fabrication of the GH2 transmission line to tie 
the S-I1 structural and east area GH2 system together was com- 
pleted. 

5. Hydrostats were conducted on all high pressure gaseous 
hydrogen lines and cleaning of the systems was st "4" 

FOR INTERNAL USE ONLY 



5 
6. Work has continued on pulling vacuums on the 12 

LH2 storage tanks at the S-11 structurak test area, 

7 0  Work was started on an engineering analysis and 
cost estimate for a North American proposal to substitute a 
dual cable assembly for the "existing" rigid folding link 
assembly frame handling equipment. 

C, S-IVB Sgage & Aft Interstage 

Supported test at the S-IVR facility with high pres- 
sure gases, high pressure industrial water, and recharging 
of the gaseous hydrogen system, 

Continuing miscellaneous shop suppprt, 

E .  Component Testing 

1. J-2X thrust chamber - supported testing at test 
position 502 with high pressure gases, industrial water pres- 
sure, liquid hydrogen, and recharging of the gaseous hydrogen 
storage system. 

2. Design of the test facility for the S-PI  aft stage 
structural test near completion, 

3, Changes and modifications to piping systems are 
being made to accommodate revisions of a minor nature to the 
original requirements, 

4. Minor structural changes during thLa  period con- 
sisted of revising the wagon wheel weather protection cover 
from a plywood cover t~ a steel cover, Irregularities in 
concrete surface at anchor bolt locations were solved satis- 
factorily, 

5. Minor modifications to the complex hydraulic 
systemswere started to provide better loading contra% and 
reliability characteristics as they are determined, 

6, Access equipment, handling equipment and on stand 
freight elevator equipment were reviewed for improvement and 
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simplification during this period, 

111, APOLLO APPLICATIONS PROGRAM 

Specifications are being prepared for use in awarding 
a contract to design and build the Am transportation equip- 
ment, 

IV, RESEARCH AND DEVELOPMENT PROGRAMS 

Follow-up help was furnished on t t b e  :*r)l: Sage Calibra- 
tion System during this period, 

Design progressed on phase f of the EH2 Mass Flow Cali- 
bration and Slush Hydrogen Facility to approximately 25% com- 
pletion, The concrete foundation design will be complete some- 
time in early February, remaining design should be completed 
sometiine by mid-June 1968, 

C. Model Program 

Re-analysis of the catapult system for the space 
station launch device used in dynamic stability studies con- 
t inued , 

D o  Test Position 300 

Design progressed to 90% completion but is being de- 
layed due to higher priority work, 

Supported the S-II Insulation Testing, APS Module 
Testing, Zero G Drop Test, Helium Eiquefieation Test, F-Z.Turbo 
Test, Insulation Position Testing at Cell "A" and Insulation 
Position Testing at Cell "c" with high pressure gases and in- 
dustrial water, 
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V, OTHER SIGNIFICANT EFP0R.T 

Norwalk Compressor 

Continuing miscellaneous shop support for Norwalk 
Compressor, 

Supported other offices and labs with LN2,. LW , GN2,  
GHe and Air. Filled 100 GHe K-bottles at 200 scf eac6. 

The piping was installed on the mbc,, ,,c :;H, battle 
battery at Cell 115 after the cleaning and hydrostacing was 
completed, 

D. Air Compressors 

Compressors numbers 2 and 3 in bldg, 4647, the new 
air station, have remained running with no problems, Measure- 
ments of misalignment and cldarances and repairs are being 
made on number 1. Number 4 has not been worked on, 

Assisted in review and inspection of Aero Spacelines, 
Inc. operations to insure better NASA service in future, Some 
of the areas looked into were as follows: (1) Failures which 
have occu.rred in the nose area of the Super Guppy Aircraft and 
the fixes that are to be made, (2) Methods of Quality Con- 
trol and future program control to be enacted to insure re- 
liability, (3) Plight evaluation sf rnsdificatf ons t o  the 
Pregnant Guppy and corrections resulting thereof, 

Design advanced to 90% completion on a vacuum jacketed 
transfer line from the S-lB dynamic test position LH2 storage 
to the super insulation test chamber. 

G 0 
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Design progressed to 30% completion on a helium trafler 

unloading system at bldg, 467'6, 

William E, Marsabis 
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D I S T R I B U T I O N :  

R - D I R  M r .  W e i d n e r  
I - D I R  D r .  M r a z e k  
I - V - P  M r .  S . J o h n s t o n  
I - B C  M r .  V i c k e r s  
I -RM-D M r .  B u l l  i n g t o n  
I - E - T  M r .  M i  t c h e l l  
I - E - J  M r .  G a l b r e a t h  
MS-H M r .  A k e n s  (3 )  
FED-M M r .  S h o f n e r  
FED-P M r .  W a d e  
R - P E V E - D I R  D r .  L u c a s  
R-PEVE-A  M r .  G o e r n e r  
R-PGVE-P M r .  P a u l  
R -PGVE-P  M r .  T r a f  ton 
R-PGVE-SV M r .  F a r r o w  
R-PEVE-VS M r .  P r a s t h o f e r  
R -PEVE-XB M r .  R o t h e  

R - T E S T - D I R  M r .  T e s s r n a n n  
R-TEST-D U R M r .  Edwards 
R - T E S T - B  M r .  M a r s a l  i s 
R-TEST-BD M r .  Chum1 ey 
R-TEST-C M u .  Graf tan 
R - T E c l  ' P r ,  P e r r y  
R - T E S 1  - L ~  , - .  \-aukoh\ 
R-TEST-8  D r .  S ieber  
R - T E S T - I D  M r .  S c h u l e r  
R-TEST-OC M r .  B lake  
R - T E S T -  I I M r .  Kas tanak i s 
R - T E S T - I E  M r .  S h i r e y  
R - T E S T - S  M r .  D r  i s c o l  l 
R - T E S T - S S  M r .  E . W a r d  
R - T E S T - S P  M r .  h u n d y  
R - T E S T - S T  M r .  Pearson 
R - T E S T - S B  M r .  D e i  ver  
R-TEST-SA M r .  Ball 
R - T E S T - F  M s .  C a r r i n g t o n  
R-TEST-R M r .  Hill 



GEORGE C. MARSPElokk SPACE FLIGHT CENTER 
TEST MBORWTORY 

MONTHLY PROGRESS REPORT 
ADVANCED FACILITIES PUNNING OFFICE 

JANUARY P, 1968 THROUGH JANUARY' 31, 1968 

I .  FACILITIES 

A .  R&A P ro jec t s  

1. Additions to Cryogentc Storage - Project  7892, This p ro jec t  was 
e s s e n t i a l l y  completed. 

2. S-I1 S t ruc tu ra l  Test Fad - Projec t  7076. This p ~ o j e e t  was 
e s s e n t i a l l y  completed.> 

3. S-I1 Aft  Section Test Assembly. This p ~ o  - "c was essendialPy - ~ completed. The one remaining c r i t i c a l  Item i s  repal: ,." '- >I;.. s O - ~ n e ~ .  valve 
on t h e  high pressure i n d u s t r i a l  water Pine, 

4 .  Construction i s  undernay on t h e  fo@PowIwg pro jec t s :  

a. Projec t  7013 - Elevator  for Test Stand 500 90% compPete 

b. Projec t  f o r  F i r e  Detection System 60% complete 

5. Projec ts  8008 and 8083 - ActPomi f s underway Lo obta in  l o c a l  approval 
f o r  submission of these  two pro$e@ts t o  Headquarters f o r  r e l e a s e ,  These p ro jec t s  
a r e  Steam Ejec to r  f o r  Dynamics Test Stand, Building 4557 and HPgh Pressure Air 
Pipel ine .  Projec t  8008 may be  yeleased upon YoeaP approval sometime d u ~ i n g  
F e b r u a q .  Projec t  8003 has y e t  t o  b e  sent  t o  Weadquarter. 

B. 38' X 60' Vacuum Chamber 

Planning drawings completed, mepara t ion  of c o s t  est imate f s  i n  
progress. 

C. Modification of East Side s f  S t a t i c  Test Tower 

F a c i l i t y  drawings were completed by Advanced F a c i l i t i e s  PlannPng Office.  
Drawings f o r  the  deluge system sf  s t o r a b l e  propellant  tanks a r e  prepared by 
R-TEST-BD . 

D. C of F, FY 68 F i r e  Alarm System 

Design drawings f o r  90% review were received dnrfng week of Jawuaqr 12, 1968. 
This  p ro jec t  w i l l  t i e  i n  the  FY67 f i r e  alarm pro jec t  and place addf t fonal  fire 
de tec t ion  equipment i n  t h e  West Test Area, 
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