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ABSTRACT 

This Saturn V Serrii-Annual P rogress  
Report descr ibes  progress  and major 
achievements f r o m  July 1,  1967 in 
the Saturn V Program.  

1 .  The AS-501 was successfully launched f r o m  KSC on November 9. 

2.  The SA-502 Launch Vehicle was erected a t  KSC in July. The 502 
Spacecraft  - CSM-020 - ar r ived  KSC November 23. Spacecraft 
erect ion occurred December 9. 

3.  There  were  three captive firings of the S-IC-T in  August. 

Testing of the S-IC-D on the DTV P r o g r a m  was concluded in July. 

The S-IC - 3  Stage ar r ived  KSC December 27. 

Post-Static checkout of the S-IC-4 was completed in December. 

Acceptance t e s t  firing of S-IC-5 was completed a t  MTF August 25. 

Pos t  Manufacturing Checkout of the S-IC -6 was completed i n  
August. 



S -1C - 7 completed post-manufacturing checkout in November. 

Buildup of S-IC-8, S-IC-9, and S-IC-10 Stages, a t  Michoud, 
progressed during the report  period. 

4. Fabrication of S-I1 Tes t  Structures  A & B was completed. 

Condition I testing of S-11-TS-C began a t  MSFC in November. 

S-11-3 ar r ived  KSC December 26. 

S-11-4 ar r ived  MTF November 26; preparations for  captive firing 
continue. 

S-11-5 sys tems checkout was completed a t  MTF on December 26. 

Systems installations on S-11-6 continued a t  Seal Beach. 

S-11-7 through S-11-10 were  undergoing fabrication and stage 
buildup. 

5. One S-IVB Battleship firing was conducted a t  MSFC. 

S -1VB-503N completed Acceptance Testing at  SACTO in July, 
S-IVB-504N in August, and S-IVB-505N in  October. 

Fabrication of S-IVB- 506N was completed in  September. 

S-IVB-507 through S-IVB-510 Stages were  undergoing manu- 
facturing and checkout at  the Space Systems Center.  

6. S-IU-503 was waiting shipment to KSC a s  repor t  period ended. 

S-IU-504 was accepted by NASA on November 14. 

S-IU-505 and S-IU-506 were undergoing component assembly 
and fabrication. 

7. A damage assessment  of LVGSE, utilized in the November launch 
of AS-50 1, was made. Refurbishment and recertification activity 
began immediately. ' 

8. LVGSE deliveries and ins tallations actively supported Saturn V 
P r o g r a m  activities. 
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GEORGE C. MARSHALL SPACE FLIGHT CENTER 

SATURN V SEMI-ANNUAL PROGRESS REPORT 

(July  1 ,  1967 - December  31, 1967) 

SECTION I. SUMMARY 

AS-501 was  launched f r o m  Launch Complex 39, Pad A, a t  Kennedy 
Space Cente r ,  a t  7:00 A. M . ,  November 9, 1967. Based on an  evalua- 
t ion of flight data,  the performance of AS-501 was  perfect .  

An inspection of launch faci l i t ies ,  utilized in the  launch of AS-501, 
was  made to  a s s e s s  damage t o  those  faci l i t ies  a s  a r e su l t  of the 
launch. Refurbishment and recer t i f ica t ion began immediately.  

SA-502 was e r ec t ed  in High Bay 3 during July. The AS-502 Space-  
c ra f t ,  CSM-020, a r r i v e d  KSC November 23; spacecra f t  e rec t ion  
occu r r ed  December  9. 

The Dynamic T e s t  Vehicle P r o g r a m  was completed in July  with the 
completion of S-IC DTV t e s t s .  

T h e r e  we re  t h r ee  captive f i r ing t e s t s  of the S-IC-T a t  the  Miss i s s ipp i  
T e s t  Faci l i ty  during August. 

Pos t  ( s ta t i c )  f i r ing modifications to the  S-IC-3 Stage w e r e  completed,  
and the  s tage was shipped to  KSC, a r r i v ing  in late December .  



SECTION I. SUMMARV 
(Continued) 

T h e  S- IC-4  Stage  w a s  f o r m a l l y  accep ted  by NASA on August  28. The  
s t a g e  w a s  placed in s t o r a g e  a t  Michoud due t o  w o r k  p r i o r i t i e s .  

Acceptance  t e s t  f i r i n g  of S-IC-5 w a s  success fu l ly  accompl i shed  at 
M T F  on August  25. 

P o s t  manufac tu r ing  checkout  of S-IC-6 was  comple ted  a t  Michoud in 
August .  T h e  s t age  was  placed in s t o r a g e  in the  Michoud F a c t o r y  
a r e a  on S e p t e m b e r  12. 

P o s t  manufac tu r ing  checkout  of S-IC-7 w a s  comple ted  a t  Michoud in  
November .  

F a b r i c a t i o n  and buildup of S-IC-8,  S-IC-9,  and S-IC-10 continued a t  
Michoud dur ing  the  r e p o r t  period.  .. 

F a b r i c a t i o n  of S-I1 T e s t  S t r u c t u r e s  A & B w a s  comple ted  at S e a l  
Beach,  and the  s t r u c t u r e s  w e r e  shipped t o  MSFC and San ta  Susana ,  
r e spec t ive ly .  Condition I t e s t ing  of S-11-TS-C began a t  MSFC in 
November  and continued th rough  the  r e p o r t  period.  

S-11-3 accep tance  captive f i r ing  w a s  accompl i shed  S e p t e m b e r  27. 
Following pos t  f i r e  checkout  and modif ica t ions ,  the  s t a g e  w a s  shipped 
t o  KSC, a r r i v i n g  D e c e m b e r  26, 

S-11-4 s y s t e m s  checkouts  w e r e  comple ted  a t  S e a l  Beach,  and the  
s t a g e  w a s  shipped t o  M T F ,  a r r i v i n g  November  26. P r e p a r a t i o n s  
f o r  capt ive  f i r i n g  w e r e  ac t ive  a s  the  r e p o r t  per iod  c losed.  

In teg ra ted  s y s t e m s  checkout  of S-11-5 w a s  comple ted  at M T F  on 
D e c e m b e r  26. 

S y s t e m s  ins ta l la t ions  on S -11- 6 continued at S e a l  Beach. 

S-11-7 th rough  S-11- 10  S tages  w e r e  undergoing fabr i ca t ion  and s t age  
buildup at S e a l  Beach. 

T h e r e  w a s  one S-IVB Bat t leship  f i r ing  a t  MSFC on J u l y  6. 



SECTION I. SUMMARY 
(Continued) 

Rebuilding of the  Beta  I11 T e s t  Stand, a t  the  S a c r a m e n t o  T e s t  C e n t e r ,  
continued th rough  m o s t  of the  r e p o r t  period.  Tes t ing  w a s  r e s u m e d  
on  November  22. 

Acceptance  t e s t ing  of S tages  S-IVB-503N, -504N, and -505N w a s  
accompl i shed  in  Ju ly ,  August ,  and October ,  respect ive ly .  

F a b r i c a t i o n  of the  S-IVB-506N Stage w a s  comple ted  in  S e p t e m b e r ,  
checkout  and modificat ion ac t iv i ty  continued th rough  December .  

S t a g e s  S-IVB-507 th rough  S-IVB-510 w e r e  undergoing v a r i o u s  phases  
of manufactur ing  and checkout at the  Space  S y s t e m s  Cen te r .  

S-IU- 503 comple ted  S y s t e m s  Checkout in  November ;  however ,  it 
w a s  decided t o  p e r f o r m  random r e t e s t  in s o m e  p r o b l e m  a r e a s .  Re-  
t e s t i n g  w a s  comple ted ,  and the  unit was  await ing sh ipment  t o  KSC 
at the  c l o s e  of the  r e p o r t  period.  

S-IU-504 was  accepted  by NASA on  November 14. 

S-IU-505 and -506 w e r e  undergoing component  a s s e m b l y  and f a b r i -  
ca t ion  throughout the  period. 

LVGSE ac t ive ly  suppor ted  the  AS-501 launch and SA -502 p r o c e s s i n g  
at KSC. 



SECTION II 

SATURN V CONFIGURATION 



A. AS-501 LAUNCH VEHICLE 

1. PRE-LAUNCH OPERATIONS 

Work on the AS-501 was in progress  a t  the beginning of July, 
1967. An inverter  in the S-I1 recirculation sys tem that failed 
during the l a s t  repor t  period, was replaced on July 1. Checkout 
of the new inverter  was accomplished on a non-interference 
basis,  and was completed July 3.  

Preparat ions for  launch vehicle Overall  Tes t  (OAT) #2, were  in 
process  during the f i r s t  half of July. Problems encountered 
during S-IC Electr ical  Support Equipment (ESE) distributor 
modification checkout, and terminal  countdown sequences circui t  
checkout caused OAT #2 to be delayed severa l  t imes. On July 13, 
launch vehicle OAT #2 was accomplished. 

The launch vehicle Mission Control Center - Houston (MCC-H) 
interface tes t  was conducted on July 11 and 12. Preparat ions 
w e r e  then made to conduct the Spacecraft MCC-H interface com- 
ma.nd test  on July 14. 

On July 17, the S-I1 LOX and LH2 f i l l  disconnects, and aft  
c a r r i e r  plate ejections were  finished. Visual observance indi- 
cated clean separation. The aft c a r r i e r  plate was re-installed to 
support stage power up. The propellant f i l l  disconnects were  r e -  
installed to support the Service A r m  # 4 integrated test .  

The Frequency Response test ,  and Vibration Transducer Cal ibra-  
tions tes t  were  completed on the Instrument Unit on July 19. 
Guidance and Navigation tests ,  and the Launch Escape System 
Aborts t e s t  were  also completed on July 19. 

The space vehicle electr ical  mate,  and the Emergency Detection 
System (EDS) tes t s  were  completed on July 24. On July 25, the 
installation of a cold helium dump module, and the installation 
of a ra in  baffle module on'the S.-IVB were  accomplished. 

Preparat ions for  space vehicle OAT #1 Plugs-in tes t  were  com- 
pleted July 26, with the t e s t  beginning the following day. The 
tes t  was  divided into two par t s ,  par t  one being Abort Run a.nd 
par t  two being Mission Run. An evaluation of the tes t  resul ts  



PRE-  LA UNCH OPERA TIONS (Continued) 

indicated the necess i ty  of re-running the tes t .  Plugs-in tes t ing 
was resumed on July 31. 

Space Vehicle OAT #1 was discontinued on July  31, due 
t o  ground computer problems, and was begun again on August 1. 
The s a m e  day, antenna modifications and engine sequence t e s t s  
on the S-I1 stage were  completed. Also, antenna sealant ,  chill- 
down' inver ter  ins tallation, and lab checkout of the propellant 
utilization inver ter  we re  accomplished on the S-IVB. 

The Hazardous Gas Detection Sys tem t e s t  was s ta r ted  on 
August 2, and completed on August 10. 

The Space Vehicle OAT #2 Plugs-out t e s t ,  originally run  on 
August 3, was r e - r u n  due t o  a launch vehicle in ternal  power 
problem, and was completed on August 4. Installation of the 
S-I1 ullage motor  ignition sys tem was completed August 6. On 
August 7, the Propel lant  Interface t e s t  was successful ly  accom 
lished. Engine valve t iming and sequence was completed on thc 
S-I1 on August 10. 

On August 14, the Instrument Unit ground support  cooling unit 
was found to  have a faulty regulator  valve. The valve was re- 
placed and checked out the s ame  day. 

The Space Vehicle Simulated Flight t e s t  began on August 16; 
tes t ing was suspended due t o  a power t r ans fe r  problem. The 
t e s t  was successfully concluded the following day. 

Engine gimbal1 checks,  and dynamic feedback t e s t s  on the S .  
we re  completed on August 16. Also on August 16, the LU7 
LH2 Leak  t e s t  was completed. The Mobile Serv ice  Struct i  
damping s y s t e m  checkout, which had been scheduled for  the 
was scrubbed due t o  a leaking regulator.  

The Launch Control  Center Holddown A r m  Integrat ion t e s t  
successful ly  completed August 17. Auxiliary propulsion s 
fa i r ing  rework  and engine bolt changes were  concluded on 
August 21. S-IVB J - 2  engine instrumentation line removz 



P R E -  LAUNCH OPERATIONS (Continued) 

completed the s a m e  day. Installation of the ullage rocket  and 
s tage  separat ion ordnance was  completed the following day. 

On August 26,  the AS-501 was t r ans fe r r ed  to Pad A (F igure  1). 
Launch Vehicle power was applied on August 29. The following 
day, the Control  Computer Functional t e s t  and the RP-1  Simu- 
la ted Loading t e s t  we re  accomplished.  The LOX Simulated Load- 
ing t e s t  was  concluded August 31. 

The LHZ Simulated Loading T e s t  was completed on September  1, 
and the LOX/LH2 Simulated Loading t e s t  the following day. On 
September  3, the LUT water  t e s t s  w e r e  completed. S-I1 stage 
and GSE e lec t r ica l  mechanical  end to end hardware  checks w e r e  
sat isfactor i ly  conducted on September 5. 

The Flight Control  Computer was  installed in  the Inst rument  
Unit on September  8. Guidance apd control  checks for  the 
Simulated Flight t e s t  we re  conducted September  11. 

The holddown a r m  load modification and the ta i l  se rv ice  m a s t  
cylinder modification were  completed September 10. The s a m e  
day, hazardous gas  detection s y s t e m  leak checks of a l l  s tages  
w e r e  sat isfactor i ly  completed. The sys tem was then re turned 
to flight configuration to support  the LH2 Cold Flow tes t .  

On September  11, S-IC flight control  checks w e r e  concluded, and 
the Base  Heat Shield was re- ins ta l led.  After checking the i n s t ru -  
mentation cable routing, re- ins ta l la t ion of actuator  t he rma l  
insulation began. 

LH2 p r  e-pressur izat ion,  LOX p re -p re s  surization,  and engine 
s t a r t  bottle or i f ice  ins  tallation w e r e  completed September  14. 

The S-IC LOX tank p r e s s u r e  switch checkout and re- ins ta l la t ion 
of an  engine purge line w e r e  accomplished on September  19. An 
engine cocoon purge was conducted following the installat ion of 
engine t he rma l  insulation. 

A Te lemet ry  Operational Readiness t e s t  was  successfully con- 
ducted on September 21. Insulation GN2 purge functional 



F i g u r e  1. A S - 5 0 1  In T r a n s i t  F r o m  the  VAB t o  Launch Complex 39, 
P a d  A a t  KSC. 



P R E  - LAUNCH OPERATIONS (Continued) 

checkout began the s a m e  day, and was completed on September  23. 

The S-IC F - 1  engine LOX dome flush and purge were  completed 
September  21, and the fuel  jacket f lush and purge was completed 
the following day. A th rus t  chamber  leak check followed com-  
pletion of these tes t s .  

On September  25, RP-1  preparat ions  w e r e  completed, and the 
R P -  1 Loading t e s t  was begun. Testing was suspended due to a 
rel ief  valve problem i n  the S-IC pneumatic console. Testing 
resumed on September  27. 

The Countdown Demonstration Tes t  (CDDT) began on September  27, 
and was  completed on October 13. 

Digital range safety - command s y s t e m  range checks on the S-IC 
w e r e  conducted on September 29. Difficulties we re  encountered 
with Coder # 2, but we re  cor rec ted  on the s a m e  day. A cr imped 
connector was  found i n  the t h rus t  s t ruc ture  during S-IC gimbal  
checks on October 2. Reconnection was  made on October,3,  and 
the gimbal  checks were  resumed.  

On October 7, a microswitch on the S-IC LOX tank vent valve #2 
was changed out and the valve tes ted sat isfactor i ly .  

P o s t  load leak checks,  propellant utilization cal ibrat ion and 
flight ba t te ry  activation on the S-IVB w e r e  accomplished on 
October 8. 

The S-IVB and S-I1 s tages  w e r e  filled with LOX on October 11, 
during CDDT. Both s tages  were  drained,  during a hold i n  CDDT, 
the s a m e  day. 

A Post-CDDT inspection on October 15, revealed that  a l l  S-I1 
LOX sump  baffles we re  damaged. The baffles w e r e  removed the 
following day. A labora tory  r ea s sembly  showed th ree  pieces 
miss ing.  A s e a r c h  was s ta r ted  for  the miss ing pieces.  Al l  feed 
ducts w e r e  boroscoped, fuel  ducts to the engines w e r e  discon- 
nected to pe rmi t  checking the LOX pump inducer / impel le r  a r e a ,  
and the upper LOX tank s losh baffle was inspected.  One 
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0. 8 x 0. 2 inch piece of LOX sixmp baffle was  found in pump #5, 
under the  impe l le r ,  on October 20. During the inspection, the 
LOX pump bear ing r e t a ine r  nut was  found t o  be loose on a l l  S-I1 
engines.  The nuts w e r e  torqued t o  the p roper  specif icat ions 
and the  engines re -assembled .  The s e a r c h  fo r  the two mi s s ing  
S-I1 LOX tank s u m p  baffle p ieces  was  concluded October 24. It 
w a s  de te rmined  that  one piece had apparent ly  broken into minute 
f r agmen t s  which could not be located. The remain ing  piece 
probably dis in tegrated in a like manner .  

On October  25, dur ing Safety and A r m  (S&A) checks  on the  S-IC, 
the  S&A device fai led t o  go f r o m  sa fe  t o  a r m .  The S&A device 
w a s  changed out the  s a m e  day. Labo ra to ry  ana lys i s  revea led  
binding between the  plunger shaft  and i ne r t  detonators ,  prevent-  
ing rota t ion on the  faulty device. Safe and A r m  load checks  
w e r e  run  and ver i f ied  on October 30. 

The  S-IVB Auxi l iary  Propuls ion Sys t em (APS) module #1 tank 
a s s e m b l y  w a s  changed out on October 30 because  of excess ive  
di f ferent ia l  p r e s s u r e  a c r o s s  the  bladder  a s s emb ly  noted dur ing 
APS preparat ions .  

A s  of November 1, tes t ing of the  hel ium control  valve # 4  was  in 
p r o g r e s s ,  ba t t e ry  X-raying was  continuing on the  S-11, and APS 
oxidizer  loading was  near ing completion on the  S-IVB Stage. 

APS fuel  and oxidizer  loading on the S-IVB was  completed 
November 2. A leak  developed in a fuel  level  cutoff t r an sduce r  
dur ing S - I C / F -  1 engine ordnance instal lat ion on November 6. 
T h e  l eak  was  stopped by applying epoxy compound, a luminum 
plate,  and a clamp. X-raying of the  S-I1 flight ba t t e r i es  was  
completed on November 6. 

2. LAUNCH 

The  AS-501 launch countdown was  initiated a t  10:30 P. M. (EST)  
on  November 6. The  49 hour countdown went re la t ive ly  smooth  
with no m a j o r  p rob lems  being encountered.  T h r e e  holds w e r e  
built  into the  countdown t o  be used a s  c a t ch  up t i m e  fo r  technicians.  

On November 8 ,  the  S-IC was  engaged in  launch countdown ope ra -  
t ions  with no significant  p rob lems  t o  repor t .  The  functional t e s t  



LAUNCH (Continued) 

of the S-I1 LOX regulator  was sat isfactor i ly  concluded. MSFC 
approved a waiver request  on the skin reflectivity measu remen t  
and s p a r e  APS leakage of the S-IVB. 

On November 9, 1967, a t  7:00 A.M.,  the AS-501 was launched 
f r o m  Launch Complex 39, pad  A, a t  Kennedy Space Center  
(F igure  2). At T-minus 8 seconds the S-IC's  5 F -1  engines 
ignited in  a planned 1-2 -2 s t a r t  sequence with a n  engine position 
s ta r t ing  o r d e r  of 5, 3-1, and 4-2. Upon f i r s t  motion of the  
vehicle, the las t  remaining stage to  ground support  equipment 
in terfaces  were  disjoined. Vert ical  alignment of the vehicle was 
maintained by means  of a th rus t  vector control  sy s t em which 
gimballed the four outboard F -1  engines. At 11. 7 seconds a f te r  
launch the vehicle executed a programmed t i l t -over  and ro l l  
maneuver  to  a flight azimuth of 72 degrees  E a s t  of North. Dynamic 
p r e s s u r e  caused maximum s t ruc tu ra l  loading a t  78 seconds a f te r  
launch. S-IC VHF t e l eme t ry  data was lost  and other radio f r e -  
quency sys t ems  on the vehicle were  interrupted between 136. 5 and 
138. 5 seconds a f te r  launch. These problems followed within one 
second the S-IC inboard engine cutoff and may have been re la ted 
t o  engine cutoff. The engine cutoff was initiated by a signal f r o m  
the Launch Vehicle Digital Computer (LVDC). At 150. 8 seconds 
a f te r  launch the four S-IC Stage outboard engines were  cut off by 
a signal f r o m  the LOX depletion sensors .  A l inear  shaped cutting 
charge was then used to  separa te  the S-IC f r o m  the S-11. 

At S-IC separat ion,  eight ullage rockets  on the S-I1 were  ignited 
fo r  3. 7 seconds t o  provide propellant settling. The S-I1 main  
engines were  ignited pr io r  to  cutoff of the ullage rockets.  

Following S-I1 ullage ignition and S-IC r e t r o  motor  ignition, 
S-IC/S-I1 f i r s t  plane separat ion occurred.  Second plane s epa ra -  
tion occur red  30 seconds la te r  a t  181.4 seconds. The S-IC Stage 
broke up before impact approximately 332 nautical mi les  down- 
s t r eam.  

Thirty-five seconds af ter  S-IC Stage separat ion the  Launch 
Escape  Tower  was jettisoned f r o m  the Command and Serv ice  
Module. The S-I1 Aft c a m e r a s  were  jettisoned a t  37.8 seconds 
a f te r  S-IC separat idn o r  a t  189. 8 seconds af ter  launch. 



F i g u r e  2. A S - 5 0 1  L a u n c h  F r o m  KSC November  9, 1967. 
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The  duration of the  S-I1 powered flight was 378.5 seconds. 
During this  t i m e  s teer ing  commands t o  the S-11 th rus t  vector  
control  s y s t e m  w e r e  generated in the Instrument Unit. 

S-I1 engine cutoff was initiated by the LOX level s e n s o r s  a t  519. 8 
seconds a f te r  l i f t  off. The S-I1 engine cutoff sequence was 5-0. 
At 520. 4 seconds a f te r  lift off, the  S-IVB ullage motors  ignited 
and one second la te r  the S-I1 r e t r o  motors  ignited. Both solid 
ullage mo to r s  on the S-IVB performed sat isfactor i ly  maintaining 
propellant  seat ing pr io r  t o  S-IVB f i r s t  burn. After f i r ing,  both 
ullage mo to r s  jettisoned properly.  Stage separat ion was  effected 
by activation of a Mild Detonating Fuse  (MDF) located on the 
separa t ion  plane of the S-111s-IVB interstage.  Fou r  re t ro- rocke ts  
located in the S -1VB inter  s tage provided decelerat ion fo r  positive 
separat ion of the S-I1 Stage. The S-I1 Stage and the S-IVB inter-  
s tage separa ted  a s  a unit. 

Following S-111s-IVB separat ion,  the S-IVB J - 2  engine was 
ignited. At 675. 6 seconds a f te r  launch the vehicle went into a n  
e a r t h  parking orb i t  100 nautical mi les  above the ear th .  After two 
revolutions in the parking orbit ,  the S-IVB was reignited f o r  a 
s imulated t rans lunar  injection burn. The LH2 ullage p r e s s u r e  on 
the  S-IVB was low during r e s t a r t  preparat ion and s ta r t .  The p re s -  
s u r e  used t o  c lose  a s tuck continuous vent module valve contr i -  
buted t o  the low tank p r e s s u r e  a t  engine s t a r t  command. Res t a r t -  
ing of the S-IVB engine occur red  a t  3 hours ,  11 minutes,  27 
seconds a f te r  launch. The second burn las ted for  300 seconds and 
injected the spacecraf t  into an ea r th  intersecting orbi t  with an  
apogee of 9, 301 nautical  miles .  

CSM/S-IVB separat ion occur red  600 seconds af ter  cutoff of the 
S-IVB engine. At 3 hours ,  28 minutes,  6 seconds a f t e r  launch 
the  Serv ice  Propuls ion System (SPS) was ignited fo r  a 16 second 
burn. This  burf i  r a i s ed  the apogee altitude to  9, 767 nautical 
miles .  The spacecraf t  was then aligned t o  a specif ic  attitude t o  
achieve a t h e r m a l  gradient a c r o s s  the Command Module heat  
shield. This  spacecraf t  t he rma l  orientation attitude with the 
Command Module hatch window d i rec t ly  toward the sun s o  that  the 
conical  sur face  of the c rew compartment  was perpendicular t o  the 
sun r a y s ,  was  maintained fo r  approximately 4 - 112 hours. The 



LAUNCH (Continued) 

Serv ice  Propuls ion Sys tem was then reignited t o  acce l e r a t e  the  
spacecra f t  to  the  mos t  s eve re  r een t ry  conditions that  could be 
achieved f r o m  a lunar  r e tu rn  t ra jec tory .  Following Serv ice  
Propuls ion Sys tem cutoff the  Command Module and Serv ice  
Module we re  separated.  

The  Command Module was maneuvered away f r o m  the  Serv ice  
Module, and the Command Module was then or iented into the 
p roper  r een t ry  attitude. Reentry  occu r r ed  a t  400, 000 feet ,  a t  a 
flight path angle of -7. 077 degrees  with a n  in ternal  velocity of 
36, 537 feet  pe r  second. The Command Module landed upright 
within 9 nautical m i l e s  of the  planned landing point in the Pacif ic  
Ocean,  8 hours ,  37 minutes ,  8 seconds a f te r  launch. 

The c a r r i e r  USS Bennington was within 6 nautical  m i l e s  of the  
Command Module point of impact. Th i r teen  minutes a f te r  land- 
ing s w i m m e r s  had reached the Command Module. The r ecove ry  
flashing light was  observed to  be e r ec t ed  and flashing, the  s e a  
dye m a r k e r  was  deployed but sheared  f r o m  the  sw immer  umbili- 
c a l  before hoisting aboard the c a r r i e r .  The H F  antenna was  
e r e c t ,  but damaged during recovery.  The VHF antennas w e r e  
e r e c t ,  but one did not lock in the up position. Divers  instal led 
and inflated the flotation col lar  around the  module within t en  
minutes  a f te r  locating the Command Module. The Command 
Module, Apex Cover ,  and one of the t h r e e  main  parachutes  w e r e  
recovered  by the  USS Bennington 2 hours  and 14  minutes a f t e r  
splashdown. 

3.  POST-LAUNCH 

An examination of the  Command Module indicated that  the  aft  heat 
shield was  heavily char red .  The c r ew  compar tment  heat  shield 
cha r r i ng  was l e s s  than expected. The spacecra f t  windows w e r e  
undamaged. The re  was mois tu re  between the  micrometero id  and 
heat  shield panels of the rendezvous windows. Inside the space-  
c r a f t  was  approximately  two quar t s  of s e a  wate r  taken in  through 
the  rel ief  valve. 

Based on a n  evaluation of extensive data  covering the  full flight, 
the  per formance  of the  AS-501 was  perfect. The t ime  of the 
AS-501 miss ion  f r o m  liftoff t o  recovery  of the  Command Module 
was  10 hours ,  51 minutes,  8 seconds.  



B. AS-502 LAUNCH VEHICLE 

At the end of June, SA-502 Launch Vehicle had been de-stacked 
in preparation for  erection of S-11-2. On July 6, S-11-2 LH2 tank 
cleaning and Low Bay Checkout were  completed; S-11-2 Stage was 
erected in  High Bay 3 on July 11. S-IVB stage erection followed 
on July 13, and IU on July 14. 

S-IC Stage power was successfully applied on July 14. S-IVB 
engine thrust  chamber purge was completed July 19, along with 
5-2 engine actuation systems servicing. S-IC hydraulic leak and 
functional tes t s  were a l so  completed July 19. 

Cold helium dump module installation, switch selector functional 
tes ts ,  launch vehicle electr ical  mate,  and launch vehicle Power 
On had a l l  been accomplished by July 24. 

S-I1 switch selector  automatic checkout, engine actuation sys t em 
electr ical  checkout, and propellant dispersion sys tem checkout 
were  accomplished by July 27. " 

S -1VB Digital Data Acquisition System (DDAS) sub- sys tem test ,  
Power Distribution and Control Switch, and Switch Selector 
Function tes t s  were  completed July 27. 

The IU Azusa Transponder Closed-loop t e s t  was also completed 
July 27. 

Control System Checks, and Instrumentation and Measurement 
System te s t s  were  performed before the end of July. 

During the f i r s t  week of August, S-I1 engine actuator sys tem 
functional checkout, TM airborne tape recorder  checkout, and 
the power t ransfer  portion of Stage Power application was 
accomplished. The IU Flight Control Computer (SN 507) was 
installed during this week. 

Launch Vehicle Emergency Detection System (EDS) test  was 
completed August 8. 



AS- 502 LAUNCH VEHICLE (Continued) 

P o w e r  T r a n s f e r  & Launch Vehicle P rope l l an t  D i s p e r s i o n  t e s t s  
w e r e  accompl i shed  on August  16. 

S-IVB Propu l s ion  S u b - s y s t e m  checks  w e r e  comple ted ,  and 
Launch Vehicle O v e r a l l  T e s t  #1 (LVOAT #1) r e r u n  w a s  a c c o m -  
pl i shed August  31. 

S-IC . F u e l  J a c k e t  L e a k  and Funct ional  t e s t s  were r u n  S e p t e m b e r  23. 

S-I1 LOX tank  c loseout  o c c u r r e d  October  2. 

T h e  S-11-2 Stage  was  ce r t i f i ed  flight wor thy (COFW) on Novem- 
b e r  15,  the  S-IU-2 on D e c e m b e r  6, the  S-IC-2,  and S-IVB-502 
on  D e c e m b e r  21. 

T h e  AS-502 s p a c e c r a f t ,  CSM-020, a r r i v e d  on dock KSC Novem- 
b e r  23; s p a c e c r a f t  e r e c t i o n  o c c u r r e d  D e c e m b e r  9, and AS-502 
SC/GSE Complex Setups  w e r e  comple ted  D e c e m b e r  16. 

A s  a r e s u l t  of the  flight evaluat ion of S-IVB-501 LH tank  continu- 
2 ous  vent valve,  a  decis ion  w a s  m a d e  t o  r e l o c a t e  2 p r e s s u r e  t r a n s -  

d u c e r s  t o  provide op t imum t h e r m a l  enviornment .  T h i s  change 
wi l l  be effect ive f o r  S-IVB-502 and subsequent .  

At the  c l o s e  of t h i s  r e p o r t  per iod ,  AS-502 w a s  located  in High 
Bay 3 ( F i g u r e  3),  and the  following w o r k  was  in p r o c e s s ,  with 
no  s igni f icant  p r o b l e m s  fo r seen :  K o r o t h e r m  r e w o r k ,  doubler  
ins ta l la t ion  on m a i n  and aux i l i a ry  tunnel  c l i p s ,  flight con t ro l  and 
guidance checks ,  and propuls ion  s u b s y s t e m  checks .  

AS-502 T r a n s f e r  t o  P a d  i s  scheduled  f o r  the  f i r s t  q u a r t e r  of 
1968. 



F i g u r e  3.  Top  View of AS-502  In  High Bay 3 
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S-IC STAGES 

General  

F o r m a l  tes t ing of the  S-IC-D on the  DTV P r o g r a m  was concluded 
in  July. The S-IC-3 was del ivered t o  KSC in December .  Pos t -  
Sta t ic  Checkout was  completed on the S-IC-4 and pre-del ivery 
modifications we re  underway in December.  The S-IC-5, S-IC-6, 
and S-IC-7 we re  placed in s to rage  a t  Michoud due t o  work 
pr io r i t i e s  at KSC and Michoud. Buildup of the  S-IC-8 and S-IC-9 
was  accomplished during th is  r epo r t  period. Buildup work  was  
underway during th is  r epo r t  period on the  S-IC-10 through 
S-IC-13. 

1. S-IC SUPPLEMENTAL STRUCTURAL TESTING 

Tes t  D-47, Apex Gore Assemblies :  
The Apex Gore Tes t ,  D-47, previously in terrupted by a 
f l a sh  f i r e  which dest royed the tarpaul in  roof and much  of 
the  wir ing in  the  tes t ing fgcility, was  resumed in  e a r l y  
July. Test ing of the  s imulated hold r epa i r  was sa t is factor i ly  
completed on July  10, at 225% of designed load. On July  31, 
the  tes t ing of the  plug-nut configuration hole r e p a i r  was  
successful ly  accomplished a t  225% of designed load. No 
additional Apex Gore t e s t s  a r e  anticipated. 

2. S-IC-T BATTLESHIPIALL SYSTEMS STAGE 

Captive f ir ing t e s t  number 20 on the S-IC-T was conducted 
a t  Marsha l l  Space Flight  Cente r  on August 1. The  t e s t  
scheduled t o  l a s t  40 seconds was ended a f te r  2.15 seconds.  
The objectives of the  t e s t  we re  t o  demons t ra te  the operat ional  
read iness  of the S-IC t e s t  complex, S-IC-T Stage,  and 
ground support  equipment; to  provide t ra ining for  Kennedy 
Space Center  launch c r ews ;  and to  demons t ra te  the launch 
integr i ty  of the  Sa turn  V liftoff switch. The t e s t  was  
t e rmina ted  premature ly  by an  engine redl ine  observer .  
The engine position # 2 Yurbine t empe ra tu r e  monitor in- 
adver tant ly  signaled a n  engine cutoff condition. T O  c o r r e c t  
th i s  problem and prevent i t s  r e c u r r e n c e  5 of the 1 0  chamber  
p r e s s u r e  channels we re  changed completely for  t e s t  number 
21. 



S- IC-T  BATTLESHIPIALL SYSTEMS STAGE (Continued) 

Captive f i r ing  t e s t  number  21 on the  S-IC-T w a s  conducted 
on August  3. T h i s  t e s t  scheduled  f o r  40 seconds  w a s  t e r m i n -  
a t ed  a f t e r  3. 6 seconds .  The objec t ives  of the  t e s t  w e r e  the  
s a m e  a s  f o r  the  previous  t e s t .  The  t e s t  w a s  t e r m i n a t e d  
p r e m a t u r e l y  by a n  engine red l ine  o b s e r v e r .  Cutoff w a s  
ini t iated by the  engine 5 fue l  pump inlet  p r e s s u r e  moni tor .  
The  cutoff s i g n a l w a s  given inadvertently.  A check  of the  
t r a n s d u c e r s  a f t e r  the  t e s t  rev'ealed tha t  the  o r ig ina l  5 c h a m b e r  
m e a s u r e m e n t s  w e r e  d i sc repan t .  The  5 t r a n s d u c e r s  changed 
a f t e r  t e s t  number  21 w e r e  in t h e i r  n o r m a l  range .  T o  f u r t h e r  
i so la te  the  p rob lem,  one of the  o r ig ina l  c h a m b e r  p r e s s u r e  
t r a n s d u c e r s  was  changed p r i o r  t o  t e s t  22. 

On August  3 ,  s t age  capt ive  f i r ing  t e s t  number  22 was  con-  
ducted. T h e  t e s t  which  was  scheduled  f o r  40 seconds  l a s t ed  
41. 74 seconds .  The  t e s t  w a s  conducted t o  d e m o n s t r a t e  the  
opera t iona l  r e a d i n e s s  of the  S-IC t e s t  complex,  the  S-IC-T 
S tage ,  and ground suppor t  equipment ;  t o  provide t r a in ing  f o r  
Kennedy Space  Cen te r  launch c r e w s ;  and t o  d e m o n s t r a t e  the  
launch in tegr i ty  of the  S a t u r n  V liftoff switch. Al l  t e s t  objec t -  
ives  w e r e  m e t ,  no deviat ions w e r e  noted. The  t e s t  w a s  
t e r m i n a t e d  automat ica l ly  by the  t e r m i n a l  countdown sequencer .  

3.  S-IC-3 FLIGHT STAGE 

At the  s t a r t  of the  r e p o r t  per iod ,  the  S - IC-3  Stage  w a s  i n  the  
Stage  T e s t  Building a t  Michoud under going hel ium bott le  
changeout.  Specia l ly  des igned tooling, proof load t e s t e d  in 
the  Manufacturing Building and checked out wi th  the  S - I C - F  
S tage ,  w a s  used f o r  t h i s  operat ion.  Contaminat ion  and sa fe ty  
con t ro l  w e r e  given p r i m e  considera t ion .  A contaminat ion  
b a r r i e r  w a s  s e t  up, and a c lean-as-you-go opera t ion  w a s  
effected.  On J u l y  17,  the  f i r s t  he l ium bottle w a s  winched 
f r o m  the  LOX tank. Changeout of the  he l ium bot t les  w a s  
comple ted  dur ing the  f i r s t  week  in August .  ( F i g u r e  4). On 
August  9 ,  the  f ina l  phase  of the  opera t ion  was  underway wi th  
the  r e p l a c e m e n t  of the  Liquid Oxygen L e v e l  probe  and the  
r e - ins ta l l a t ion  of the  f o r w a r d  handling r i n g  lifting eye  and 
hub. Upon comple t ion  of th i s  work,  the  s t age  w a s  moved t o  
the  ~ a n u f a c t u r ' i n ~  Building on August  22. On S e p t e m b e r  12, 





S-IC-3 FLIGHT STAGE (Continued) 

the  s tage was  t r a n s f e r r e d  f r o m  s to rage  t o  the  Stage Tes t  
a r e a  fo r  Pos t  Delivery Storage modifications. 

Re tes t  activity began on November 13, on the  S-IC-3 a t  the 
reques t  of NASA. This  tes t ing was requ i red  because  of the  
long post-acceptance s to rage  period,  and modifications made 
a t  Michoud which we re  originally scheduled fo r  KSC. Retes t  
ac t iv i t ies  on the  S-IC-3 we re  completed on December  5, 
with the  Simulated Flight  t es t .  Power-On tes t ing of the 
s tage was  delayed on December  5, due to  a power outage. 
A11 Power-On tes t ing was completed on December  6. 

Due t o  t roubles  with the se rvoac tua tors  in the S-IC-5, a 
decis ion was made t o  rework  a l l  of the  se rvoac tua tors  on 
the  S-IC-3. 

Weighing of the  S-IC-3 was conducted on December  14, in 
T e s t  Cel l  # 1 of the Stage Tes t  Building. T h r e e  load ce l l s  
w e r e  placed under the s tage,  t o  de te rmine  the weight of the  
s tage minus  liquid propellant. Atmospher ic  conditions and 
other  conditions we re  monitored and controlled t o  prevent 
upsetting the sensit ivi ty of the load cel ls .  The weight of the 
s tage was recorded  a t  31 1 ,970  pounds. 

The Sequence and Control  Dis t r ibutor  was  removed f r o m  the 
S-IC-3 fo r  incorporation of s eve ra l  changes. The changes 
w e r e  made t o  e l iminate  single point fa i lu res  which could r e -  
sul t  in miss ion  o r  c r ew  loss .  

On December  21, the  s tage was loaded onto the  barge Point  
Bar row a t  Michoud for  shipment to  KSC. The barge depar ted 
f r o m  Michoud on December  23, and a r r i v e d  a t  KSC on 
December  27. 

4. S-IC-4 FLIGHT STAGE 

On July  1,  the S-IC-4 Stage was in the Stage Tes t  Building 
undergoing post s t a t i c  checkout and refurbishment .  Work 
was  proceeding slightly behind schedule due to  an  e l ec t r i c a l  
outage which occu r r ed  during the previous r e p o r t  period,  and 
n e c e s s a r y  rework  of connectors  in the e l ec t r i c a l  d i s t r ibu tors .  



S-IC-4 FLIGHT STAGE (Continued) 

The deletion of base  heat shield vapor b a r r i e r s  was com- 
pleted during July. 

An ins'pection of the LOX t a n k r i n g ,  during the second half 
of July, revealed a broken segment. The segment  was r e -  
moved fo r  rework,  and a subsequent study indicated a fatique 
type failure.  A decision was made to  replace the segment  
with a th icker  segment  a s  used on the f i r s t  t h r ee  Saturn V 
vehicles. 

During a quality and reliabil i ty inspection, it was  revealed 
that  the welds on the engine a'ctuator r e tu rn  ducts,  which a r e  
a par t  of the engine gimballing sys tem,  were  marginal .  The 
ducts we re  removed and re turned t o  the supplier  fo r  rework.  
Additional ducts,  which were  available a t  Michoud, we re  in- 
stal led on the S-IC-4 Stage to  avoid impacting the S-IC-4 
Stage del ivery date. 

On August 21, the stage was weighed in T e s t  Cel l  #1 of the 
Stage T e s t  Building. This 16 hour continuous operation 
determined the actual  weight of the stage minus liquid pro- 
pellant. The stage was prepared  for  weighing by positioning 
two load ce l l s  under the aft end and one under the forward end  

After completion of post s ta t ic  checkout and weighing, the 
S-IC-4 Stage was t ranspor ted ,  on August 22, t o  the Manu- 
facturing Building. 

The stage was formal ly  accepted (on-dock Michoud) by  NASA 
on August 28. On September  12, the S-IC-4 Stage was 
placed in Storage a t  Michoud due t o  work pr io r i t i es  t o  sup- 
port  act ivi t ies  on the S-IC-1 and S-IC-2 a t  KSC, and the 
S-IC-3 a t  Midhoud. The S-IC-4 was  moved f r o m  post- 
acceptance s to rage  in the manufacturing a r e a  t o  the Stage 
Tes t  Building on December 27, t o  begin Prede l ivery  Modifica- 
t ion and r e t e s t  activit ies.  

5. S-IC-5 FLIGHTSTAGE 

At the  beginning of the repor t  period (July  l ) ,  the S-IC- 5 was  
located in the MTFIS-IC t e s t  stand. A significant amount of 
work  on the spl ice  angles,  the dis t r ibutor ,  and the Proof Load 
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S-IC-5 FLIGHT STAGE (Continued) 

Handling Ring remained t o  be completed before s ta t ic  f ir ing 
of the S-IC-5 could be accomplished. Also, work  was con- 
tinuing on the changeout of Intertank Bolts. 

The Propel lant  Load t e s t  of the S-IC-5, conducted on July  25, 
was interrupted due to  the collapse of the fuel tank emergency 
d ra in  duct. The collapse occur red  when a vacuum was 
c rea ted  in the emergency dra in  line by the recirculat ion of 
fuel  through the line. The fule tank emergency  dra in  duct, 
d r a in  valve, and fuel  fill  and dra in  line were  replaced.  

An inspection of the LOX pre-pressur iza t ion  f i l ter  revealed 
that  a n  "0" ring was miss ing  f r o m  the f i l ter  element.  No 
evidence of "0" ring ma te r i a l  was found in e i ther  the  LOX 
tank f i l ter  s c r e e n s  o r  the GSE facil i ty f i l ter  s c r eens .  A 
decision was made to  use the f i l ter  "as  is" during LOX loading. 

The Propel lant  Load t e s t  was successfully completed on 
August 10. NO significant problems were  experienced during 
the  tes t .  

During pre -s ta t ic  f ir ing checkout of the S-IC-5 Stage,  it was  
discovered that  the actuators  we re  not operating properly.  
An inspection revealed broken cam follower s p i r a l  spr ings  
in one of the actuators .  The fa i lures  we re  due t o  hydrogen 
embri t t lement ,  together with austenit ic deposits  on the s u r -  
face  a r e a s  due t o  improper  cleaning pr io r  t o  heat treating.  
A11 of the actuators  were  replaced.  

A full duration acceptance f i r ing t e s t  on the S-IC-5 was con- 
ducted August 25 (F igure  5). The pr ime objective of the 
t e s t  was t o  demonstra te  sa t i s fac tory  performance of the 
stage and i ts  sys tems .  Cutoff was initiated automatically by 
t e rmina l  countdown sequencer.  Tes t  operations were  s a t i s  - 
factory and a l l  major  objectives were  achieved. The 3-2 
engine cutoff sequence was  sat isfactory,  but the 1-2-2 engine 
s t a r t  sequence was not achieved. The th rus t  of engine 4 was 
not within the engine internal  th rus t  p r e s s u r e  of - + 15 kips of 
the predicted s e a  level  th rus t  values. Fue l  loading probe 
voltages did not mee t  engine th rus t  p r e s s u r e  requi rements ,  



F i g u r e  5. S-IC-5 U n d e r g o i n g  A c c e p t a n c e  F i r i n g  A t  MTF 
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S-IC-5 FLIGHT STAGE (Continued) 

and the engine 4 heat exchanger effectiveness was  below the  
min imum requi rement  a t  one data  point sampled.  Another 
t e s t  deviation noted was that  Range Safety Sys tem 1 did not 
rece ive  the  command signal  f r o m  the ground support  equip- 
ment. Despite s e v e r a l  problems the  t e s t  was  considered 
sa t i s fac tory  with a l l  major  objectives being achieved. 

During the  removal  of s ta t i c  f i r ing t e s t  ha rdware ,  the  
turbine  inlet t r ansduce r  of Engine 2 was  found t o  be broken,  
and a thermocouple missing.  The miss ing  thermocouple  
was  located two days l a te r  in the th roa t  a r e a  of the engine. 
The inspection caused a ' t h r e e  day delay in removing the 
s tage f r o m  the  t e s t  stand. Removal of the  s tage was accom-  
plished on September  11. The s tage was  re tu rned  t o  Michoud 
on September  12 fo r  refurbishment  and post -s ta t ic  checkout. 
Included in the  refurbishment  was  a change in the  paint con- 
figuration. On October 19,  a s  par t  of the  fo rward  s k i r t  r e -  
furbishment ,  the instrumentation wir ing was wrapped with 
a n  adhesive-type tape,  which has  both s ides  covered by a 
th in  shee t  of protective cellophane. On the  s a m e  day, the 
United Sta tes  flag was instal led on the S-IC-5 LOX tank. The 
flag was composed of s i lk  s c r e e n  printed deca l  ma te r i a l ,  and 
was  instal led in t h r ee  sections.  Retes t  p rocedures  we re  
continued through October. Following r e t e s t  p rocedures ,  the 
s tage  was placed in s torage.  

6. S-IC-6 FLIGHT STAGE 

The S-IC-6 Stage was  in the Stage T e s t  Building on July  1 ,  
with post-manufacturing checkout sl ightly behind schedule 
due to  problems with the new Methode Connectors used in 
the  e lec t r i ca l  d is t r ibutors .  The e l ec t r i c a l  d is t r ibutor  r ework  
was  completed,  and the  d i s t r ibu tors  we re  re ins ta l led on the  
stage.  On July  13, a checkout of the e l ec t r i c a l  d i s t r ibu tors  
was  made using a c i rcu i t  analyzer .  It was  de te rmined  that  
the r e s i s t ance  and continuity in the d i s t r ibu tors  was co r r ec t .  
A checkout of t e l eme t ry  equipment was the  l a s t  acceptance 
t e s t  t o  be conducted pr io r  to  s tage shipment t o  Miss i s s ipp i  
T e s t  Facility. Post-manufacturing checkout was  completed 
on July 24, and NASA formal ly  accepted the t e s t  r e su l t s  on 
July  26. The stage remained  in the  Stage T e s t  Building 
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a f te r  post -manufactur ing checkout under going preparat ions  
f o r  shipment t o  Mississ ippi  T e s t  Facil i ty fo r  s ta t i c  firing. 
On August 24, the stage was moved f r o m  the Stage Tes t  
Building to  the factory a r ea .  F ina l  pre-fir ing modifications 
w e r e  completed, and the stage was placed in s to rage  in  the 
Stage Tes t  Building on August 22. Instrumentation was in- 
s ta l led on the stage a t  th is  t ime .  On September 1 ,  NASA r e -  
quested that  the S-IC-6 Stage be .held in  s torage a t  Michoud 
due t o  work pr ior i t ies  t o  support  activit ies on the S-IC-1 and 
S-IC-2 a t  KSC, and the S-IC-3 Stage a t  Michoud. Work on 
the fin and fa i r ing assembly  continued through the month of 
October. Modifications on the S-IC-6 were  in p rog re s s  
during December. The 101 F - 1  engine was disconnected 
f r o m  the s tage for  replacement  of the oxidizer s ea l  in the 
oxidizer pump. Following changeout of the sea l ,  modifica- 
t ions and Sys tems  A (hardware instrumentation for  s ta t i c  
f i r ing purposes only) installation began. 

7 .  S-IC-7 FLIGHT STAGE 

The S-IC-7 Stage was in the horizontal  installation position 
of the Michoud manufacturing building on July  1. On July  18, 
the  s tage e lec t r ica l  sy s t ems  were  checked with a c i rcu i t  
analyzer  t o  determine if t he re  were  any fabrication e r r o r s ,  
broken wi r e s ,  o r  e r r o r s  in hook-up. Horizontal  instal lat ion 
of s tage hardware  was completed on August 11. On August 14, 
the stage was t ranspor ted  f rom horizontal assembly  t o  Tes t  
Ce l l  2, in  the Stage Tes t  Building.for Post-Manufactur ing 
Checkout (PMC). The final PMC t e s t  (simulated s ta t ic  firing) 
was  successful ly  conducted on November 10. Upon comple- 
t ion of PMC, the stage was placed in s to rage  a t  Michoud due 
t o  work pr io r i t i es  a t  KSC and Michoud. 

S-IC-8 FLIGHT STAGE 

The S-IC-8 th rus t  s t ruc ture  was moved onto the four pylons 
of the Vert ical  Assembly Tower on July  14, t o  begin ver t ica l  
assembly.  

During the  f i r s t  half of July,  the Mater ia l  Review Board,  
which had been investigating c r acks  in the fuel  tank, re leased  
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the fuel  tank for  r e tu rn  to  production. After r e l ea se  by the  
Mater ia l  Review Board, a s t r inger  was removed f r o m  the 
fuel  tank because of discoloration. Laboratory analyses  
w e r e  performed,  and the s t r inger  passed the  t e s t s  and was 
re turned to  the fuel tank. On July  21, the  fuel  tank was  
t ranspor ted  t o  the Vert ical  Assembly Building and mated t o  
the t h rus t  s t ruc ture .  

The intertank was moved into the ver t ica l  assembly  tower 
over the fuel  tank and mated on July  25. 

On August 14, the  LOX tank was moved into the  Vert ical  
Assembly Building and mated t o  the intertank. The forward  
s k i r t  was positioned on August 15. Vert ical  a s sembly  of the 
S-IC-8 Stage was  s t ruc tura l ly  completed on September  16. 
The stage was then removed f r o m  the assembly  tower ,  low- 
e r e d  onto a t r anspo r t e r ,  and prepared  for  t ransporta t ion t o  
Horizontal  Assembly Posit ion # 1 in  the Manufacturing 
Building (F igure  6) . 
The five F - 1  engines for  the S-IC-8 were  installed on the  
s tage during horizontal  assembly.  On September  25, the 
f i r s t  engine was moved into position and attached to  the 
stage. The fifth engine was mated on October 10. During 
December ,  work continued on the S-IC-8 Stage in horizontal 
assembly  position # 1,  in the Manufacturing Building. 

S-IC-9 FLIGHT STAGE 

On July 1, the S-IC-9 fuel  tank was in s to rage  in the Manu- 
facturing Building a t  Michoud. The fuel  tank was removed 
f r o m  s torage  and t ranspor ted  to  the Vert ical  Assembly Build- 
ing (VAB) July 26. The tank was then moved with a c r ane  t o  
P i t  # 3 for  a shakedown operation,  p r io r  t o  being moved into 
the Hydrostatic T e s t  Facility. 

The S-IC-9 LOX tank was removed f r o m  s torage  in the  
Manufacturing Building on August 18, and t ranspor ted  t o  the 
Vertical  Assembly Building. In the VAB, final  in ternal  
wiring and minor  hardware were  installed on the LOX Tank. 
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Following completion of th is  work, a complete inspection 
of the LOX tank was conducted. After the inspection, the 
LOX tank was  moved into the  Hydrostatic Tes t  Facility. 
Following hydrostatic test ing,  the stage was  moved into 
the Manufacturing Building. 

On September  25, the S-IC-9 intertank was removed f r o m  
the painting and s to rage  a r e a  in Michoud's Manufacturing 
Building and t raspor ted  t o  the  Vert ical  Assembly Building 
where  it was lifted by a c rane  into the  assembly  tower and 
mated with the fuel  tank. 

The five LOX suction ducts we re  installed on the  LOX tank 
during the f i r s t  half of October. On October 16, the LOX 
tank was moved into the ver t ica l  assembly  tower and mated 
t o  the intertank. 

The las t  major  component, the forward sk i r t ,  was lifted t o  
installat ion position on October 18, completing the S-IC-9 
Stage ver t ica l  assembly.  

S-IC-10 FLIGHT STAGE 

Work on the S-IC-10 forward s k i r t  was  in p rog re s s  during 
August. Technicians were  mechanically tightening t i tanium 
coated s t ee l  fas teners  and fitting inter ior  w i r e  supports in 
position. 

On September  21, the S-IC-10 intertank was nearing s t ruc t -  
u r a l  completion, and preparat ions  were  begun to  t r anspo r t  
the  intertank to  the paint a r e a  in the Manufacturing Building. 

On October 17, af ter  the application of e lect rolyt ic  leak 
detection tape t o  the lower bulkhead weld s eams ,  the SIC-10 
fuel  tank was removed f r o m  the production dolly and lowered 
into the Hydrostatic Tes t  Facility. Inside the tower ,  the 
tank res ted  on a leveling r ing which cor rec ted  i ts  position 
t o  within - $ . 5 inches of vert ical .  The tank was  then tes ted,  
inspected,  and cleaned pr ior  to  removal  t o  the paint a r ea .  
The  LOX tank was completed in December ,  in the Vert ical  
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Assembly  Building. Minor pick-up work  and quality inspect-  
ion was conducted on the  tank in preparat ion fo r  hydrosta t ic  
test ing.  

S-IC-11 FLIGHT STAGE 

Thrus t  s t r uc tu r e  a s sembly  fo r  the S-IC-11 Stage was  in 
p r o c e s s  during July. By the end of July,  the cen te r  
engine support ,  four holddown posts,  the  Lower t h ru s t  r ings ,  
and auxi l iary  s h e a r  webs had been installed. Work was  in 
p roces s  on the  instal lat ion of the  outboard engine adapter  
fittings. During August, technicians we re  installing in ter-  
mediate  r ing segments  by secur ing  them to  corresponding 
t h rus t  and holddown posts. 

Work was  continuing on the S-IC- 11 in ter tank during 
September .  Technicians w e r e  installing gusse t s ,  s t i f feners ,  
r ings ,  and secur ing  doublers  and s t reng theners  a t  p r i m a r y  
s t r e s s  points on the  s t ruc ture .  

Etching and dye penetrant  inspection of the S-IC-11 lower 
LOX bulkhead welded fittings was conducted on October 19. 
Acid was  applied to  the  fittings to  remove  0. 0004 inches of 
metal .  A penetrat ing dye was applied fo r  15 minutes  and 
then washed off. A developer was  applied and the  welded 
a r e a  was inspected fo r  s c r a t ches ,  porosity,  c r a c k s ,  and 
t r a c e s  of lack of fusion. 

On December  18, the  S-IC-11 lower LOX bulkhead and skin  
r ing was  moved over  the top of tank a s sembly  position # 1 
and lowered into position on the second tank skin  ring. After  
al ignment the two tank skin r ings  we re  joined by welding. 

12. S-IC- 1-2 FLIGHT STAGE 

During July,  components fo r  the S-IC-12 LOX and fuel  c ruc i -  
f o r m  baffle a s sembl i e s  we re  being joined a t  Michoud. The  
components we re  instal led in a n  a s sembly  f ix ture  and joined 
with r eve t s  and lockbolts. After  removal  f r o m  the  f ix ture ,  
the  a s sembl i e s  underwent a cleaning operation. 
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The gore  segments  we re  s t ruc ture ly  completed in September. 
They were  inspected for  c o r r e c t  th ickness ,  proper  overal l  
diminsions,  and following this  inspection, the segments  
we re  placed in s to rage  awaiting bulkhead welding. 

An actuator  rod  support  assembly  was completed on Decem- 
be r  14, in the Minor Assembly Environmental  Controlled 
a r ea .  This  was accomplished by welding two a s sembly  com- 
ponents together.  

13. S-IC-13 FLIGHTSTAGE 

Component par t s  fo r  the S-IC-13 were  a r r iv ing  a t  Michoud 
during this  r epo r t  period. On October 18, in the non- 
dest ruct ive  t e s t  a r e a ,  a gore  base  for  the S-IC-13 Stage was 
inspected for  sur face  discontinuities. A dye solution was 
applied t o  the  par t  with the excess  dye being washed off with 
deionized water.  Developer was applied and the  component 
was then moved to  a drying tank. After drying,  an  ul t ra-  
violet light inspection was conducted on the gore  base.  

In December ,  hardware for  the S-IC-13 was cleaned in the 
Minor Component Clean Faci l i ty  a t  Michoud. A tank skin 
segment  was processed  through the aluminum clean line. 
The skin  was subjected t o  a vapor degrease  process ,  a n  
alkaline clean, hot wate r  r inse ,  a deoxidize bath, a taping, 
and an i r r id i te  o r  conversion coating process .  After drying,  
the sk in  was ready  for  tank assembly.  
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S-I1 STAGES 

G e n e r a l  

S-11-Test S t r u c t u r e s  A & B fabr ica t ion  w a s  comple ted  a t  S e a l  
Beach,  Cal i fornia ,  and w e r e  shipped t o  MSFC, and San ta  Susana  
respec t ive ly .  S-11-TS-C w a s  a t  MSFC, undergoing Condition I  
tes t ing .  The S-11-3 Stage  w a s  de l ive red  t o  KSC. T h e  S-11-4 
Stage  w a s  de l ive red  t o  M T F  and was  being p r e p a r e d  f o r  s t a t i c  
f i r ing .  The  S-11-5 comple ted  s y s t e m s  checkout ,  and the  S-11-6 
Stage  w a s  undergoing s y s t e m s  instal lat ions.  S-11-7, 8, 9,  and 
10  w e r e  in varying s t a g e s  of fabr ica t ion .  

1. S-I1 TEST STRUCTURES 

F a b r i c a t i o n  of t e s t  s t r u c t u r e s  w a s  continuing a t  the  s t a r t  
of t h i s  r epor t ing  per iod .  S-11-TS-A and B w e r e  located a t  
S e a l  Beach while S-11-TS-C w a s  a t  MSFC. Dur ing the  r e p o r t -  
ing per iod , .  t he  t e s t  s t r u c t u r e s  have been r e f e r r e d  t o  a s  
S-11-mini-stage s t r u c t u r e s ,  a l s o  a s  Light Weight S t r u c t u r e s .  
The a lphabet ica l  indicat ions "A", "B", and "C" have been  
re ta ined ,  and a r e  used in t h i s  r epor t .  

a )  STRUCTURE "A": 

The c i r c u m f e r e n t i a l  weld joining cy l inders  1 and 2 
w a s  comple ted  in  Ju ly ,  and dur ing  the  following 
month,  the  J -we ld  joining the  c o m m o n  bulkhead t o  
cy l inders  1-2 w a s  accompl ished.  The J -we ld  w a s  
found t o  conta in  e x c e s s i v e  poros i ty ,  and w a s  sub-  
sequently cut  a p a r t  and re-welded.  The  new J-weld  
w a s  accepted  on August  30. 

Ins ta l la t ion  of bolting r i n g  s e g m e n t s  w a s  comple ted  
on Sep tember  16. By the  end of S e p t e m b e r ,  ma t ing  
of the  s imula ted  t h r u s t  s t r u c t u r e  and aft  s t a t i c -  
f i r ing  s k i r t  a s s e m b l y  had been comple ted ,  and 
placed in s to rage .  During the  s a m e  per iod ,  the  
LOX bulkhead w a s  in s ta t ion  111, and p r e p a r a t i o n s  
w e r e  underway f o r  g i r t h  welding. T h e  g i r t h  
weld w a s  comple ted  dur ing the  f i r s t  w e e k  in 



STRUCTURE (Continued) 

October,  and was followed by a n  X-ray  inspection 
and review. Of 1'24 X-rays  taken, 121 were  held 
up for  review, and i t  was  finally determined that  
53 of the a r e a s  would requi re  rework.  On 
October 11, about half of the rework  had been com- 
pleted. The following week, a l l  weld r e p a i r  w e r e  
completed, and the assembly  was waiting t o  be 
joined t o  the  aft skir t .  

Aft- s k i r t  and LOX tank mating was achieved during 
the  f i r s t  week in November. The tota l  assembly  
(cylinders 1 - 2, common bulkhead, LOX bulkhead, 
aft  sk i r t ,  and simulated t h rus t  s t ruc tu re )  was 
shipped f r o m  Seal  .Beach, California on Novem- 
b e r  12. The "Ar1 S t ruc ture  remained in t r ans i t  
until December  6, a t  which t ime  i t  a r r i ved  a t  
MSFC docks. It was then moved t o  the  Manufact- 
uring Engineering (ME) laboratory a t  MSFC, and 
during the following week it was prepared  for  
welding t o  the S-IC forward bulkhead. 

At the  c lose  of the report ing period, the "A" 
S t ruc ture  remained in the ME laboratory.  The 
weld was  complete,  and inspection revealed no 
discrepancies .  

b) STRUCTURE "B": 

At the s t a r t  of the r epo r t  period, fabr icat ion of th is  
s t ruc tu re  was in progress .  Completion of m e r i -  
dian and dol lar  welding of the forward  bulkhead 
took place on August 4, and the assembly  was then 
joined with cylinder 6 on September  12. 

During this  period,  fabrication of the forward s k i r t  
was completed a t  Downey, California. This  
assembly,  along with the membrane  s t ruc tu ra l  
closeout and wagon wheel, we re  del ivered t o  
NAA/SD, Seal  Beach, on September  26. The 
wagon wheel i s  a f ixture welded to  the "Bt t  
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S t ruc ture  for  support  purposes,  and the  membrane  
i s  a cover ,  welded to  the bottom of cylinder 6 
making, in effect, a sho r t  LH tank. 

2 

Welding of the membrane  t o  cylinder 6 was 
accomplished on October 9. At th i s  s a m e  t ime ,  
the forward sk i r t  had been positioned and 
preparat ions  were  underway fo r  mating it t o  
cylinder 6. Mating took place on October 12. 
Mating of the wagon wheel t o  closeout was com- 
pleted on October 24. 

The  tota l  assembly  (forward sk i r t ,  forward bulk- 
head, cylinder 6, membrane ,  and wagon wheel), 
was  shipped f r o m  Sea l  Beach t o  Santa Susana, 
on October 3 1. 

During the f i r s t  week in November, the  "B" 
S t ruc ture  a r r i ved  a t  Santa Susana and was in- 
stal led in the t e s t  facility (F igure  7). Ins t rument  
installation occupied the remainder  of the  month, 
along with preparat ions  fo r  testing. 

The  I'B" S t ruc ture  was placed in the  t e s t  stand a t  
Santa Susana during the week of December  6. 
Prepara t ions  for  tes t ing continued through the 
remainder  of December ,  with no significant 
problems being encountered. 

STRUCTURE "C": 

At the  s t a r t  of th is  repor t ing period, the "C" 
S t ruc ture  was located a t  MSFC. Scheduled t e s t -  
ing was being delayed due t o  hardware,  shor tages  
in the heat  control  sy s t em -- th is  problem was 
resolved during the month of September  by a 
"work-around" hook-up, and checkout was in 
p rocess  by the las t  week in September.  
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P rob l ems  w e r e  a l so  encountered in cooling the a f t  
ski r t .  The design,  fabrication,  and instal lat ion of 
a cooling s y s t e m  for  the  aft sk i r t  caused a delay 
in the  s t a r t  of Condition I testing. Also the la te-  
ness  of the  requ i rement  added t o  the delay. 

Fabr ica t ion  of the cooling manifold began during 
the f i r s t  week in October,  and it  was  completed 
and instal led on the "Crl  S t ruc ture  during the  th i rd  
week in October.  

S t a r t  of Condition I tes t ing was  fu r ther  delayed due 
t o  requ i red  modifications of the t e s t  facil i ty,  and 
the  need for  additional s t r uc tu r a l  s t r a p s  on the  
"C" Structure .  

P r epa ra t i ons  for.Condition I tes t ing we re  underway 
during the f i r s t  t h r ee  weeks in November, and by 
the  f inal  week tes t ing had s ta r ted .  Condition I 
tes t ing continued through December  with no signi-  
f icant  problems being encountered. 

S-11-3 FLIGHT STAGE 

Work continued in ea r ly  Ju ly  t o  p r epa re  the S-11-3 fo r  ship- 
ment  t o  MTF. The work included radiographic  inspection 
of the LH2 tank c i rcumferen t ia l  welds,  r ework  of the feed- 
line elbow foil  s e a l s  and forward  bulkhead mer id ian  welds,  
insulation of the reci rcula t ion pumps, and LH2 tank c losure  
and leak  check. The S-11-3 Stage was  then packaged fo r  
shipment,  and t r a n s f e r r e d  to  the  Navy dock on July  11. It 
was  loaded aboard the  ADK Point  Bar row and depar ted fo r  
M T F  on July  12. Two weeks l a t e r ,  on July  26, the  S-11-3 
Stage a r r i v e d  at MTF.  

Following completion of receiving inspection, on Ju ly  28, 
the  s tage was positioned in A-1 t e s t  s tand,  and the P re s t a t i c  
F i r i ng  checkout was  conducted according to  plan. Due to  a 
delayed del ivery of LOX prevalves ,  the e lec t r i ca l  and 
engine sequence control  checkout was  constra ined;  engine 
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l eak  and functional  t e s t s ,  and p r e s s u r i z a t i o n  checks  w e r e  
conducted e a r l i e r  in the  sequence  than planned. All  p r e -  
va lves  w e r e  r ece ived  and ins ta l led  on August 25, and a l l  
r emain ing  p r e s t a t i c  checks  w e r e  comple te  in p r e p a r a t i o n  
f o r  the  tanking t e s t .  

Cryogenic  tanking was  conducted on Sep tember  7,  the  
p r i m a r y  object ive w a s  t o  ver i fy  c o r r e c t  opera t ion  of LOX 
and LH2 shutoff and over f i l l  s e n s o r s ,  A-1 /C-1  t e s t  complex  
wi th  s t age  connected,  A7-71 heat  exchanger ,  and s t a r t  t ank  
and t h r u s t  c h a m b e r  chilldown. During chilldown of the  
L H  tank,  de laminat ion  of cyl inder  2 insula t ion  o c c u r r e d  2 
between feed l ines  2 and 3. The  delaminated  a r e a  w a s  t empo-  
r a r i l y  c o v e r e d  with a p las t ic  f i lm,  LH2 propel lant  was  
loaded t o  the  10 pe rcen t  level ,  and the  Automat ic  Sequence 
t e s t  w a s  conducted. Excep t  f o r  the  Sidewall  Insulat ion 
P r e s s u r e  Decay t e s t ,  a l l  m a j o r  t e s t  objec t ives  w e r e  achieved 
with only m i n o r  p rob lems  encountered .  Engine 1 did not 
g imbal ,  and due t o  a  p r o c e d u r a l  p rob lem the  a u x i l i a r y  
hydraul ic  pump f o r  tha t  engine did not s t a r t .  During s e c u r -  
ing opera t ions ,  a  p rob lem with the  A i r  Se rv ic ing  Unit 
o c c u r r e d w h i c h  r e q u i r e d  r e p l a c e m e n t  of the  c o m p r e s s o r  
and coupling unit. Repa i r  of the  de laminated  s idewal l  in- 
su la t ion  was  accompl ished,  and p r e s s u r e  t e s t ing  w a s  con-  
ducted on S e p t e m b e r  17. 

T h e  S-11-3 was  s t a t i c  f i r e d ,  f o r  approx imate ly  65 seconds ,  
f o r  the  f i r s t  t i m e  on Sep tember  19,  with ignition o c c u r r i n g  
a t  8:10 P. M. T h e  p r i m a r y  t e s t  objec t ives  w e r e  t o  qualify 
the  A-1 t e s t  s tand f l ame  bucket  and d e m o n s t r a t e  s t a g e ,  
s tand,  and con t ro l  r o o m  compatibi l i ty.  Spec ia l  objec t ives  
w e r e :  (1 )  t o  evaluate  the  slow ch i l l  of the  LH2 tank,  (2)  to  
achieve  a 3800 gpm m a x i m u m  LOX f i l l  r a t e  in the  f a s t - f i l l  
mode ,  (3)  t o  p e r f o r m  a Sidewall  Insulat ion t e s t . a t  c ryogen ic  
t e m p e r a t u r e ,  and (4)  t o  v e r i f y  opera t ion  of the  LH2 fas t f i l l  

and over - f i l l  s e n s o r s .  

T h e  t e s t  w a s  t e r m i n a t e d ,  a s  planned, by manua l  cutoff. A l l  
p r i m a r y  and s p e c i a l  t e s t  objec t ives  w e r e  success fu l ly  
accompl i shed  with the  exception of the  Sidewall  Insulat ion 
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t e s t .  Only one of t h r e e  vent c o v e r s  could be ac tuated  f o r  
t e s t  because  of icing. P o s t - t e s t  inspection revea led  s e v e r a l  
m i n o r  pinhold l eaks  in the  s idewal l  insulation. T h e  leaks  
w e r e  evaluated  by a n  e m p i r i c a l  method of cut t ing s lo t s ,  
taping,  and conducting flow t e s t s .  The  r e p a i r s  w e r e  c o m -  
pleted successful ly .  

While p repar ing  the  S-11-3 f o r  accep tance  s t a t i c  f i r ing ,  a  
LOX leak  o c c u r r e d  e a r l y  in the loading sequence .  The pump 
d i s c h a r g e  check  valve f langes  w e r e  t ightened,  and no f u r t h e r  
LOX leakage o c c u r r e d .  

F u l l  du ra t ion  accep tance  s t a t i c  f i r ing  of the  S-11-3 Stage  
w a s  conducted on  Sep tember  27, ignition o c c u r r i n g  at 
3:23 P. M. S-11-3 mains tage  burn  t i m e  was  358 seconds ,  
t e r m i n a t i o n  was  automat ica l ly  ini t iated,  a s  planned, by 
LOX depletion. P r i m a r y  objec t ives  of the  t e s t  w e r e  to: 
(1) d e m o n s t r a t e  the  fundtional  in tegr i ty  of the  s t age  under 
s t a t i c  f i r ing  conditions and (2)  ve r i fy  tha t  the  s t age  m e t  
the  speci f ied  accep tance  t e s t  r e q u i r e m e n t s .  Special  objec-  
t i v e s  w e r e  to: (1)  evaluate  the  s low chi l l  of the  LH2 tank  and 
( 2 )  p e r f o r m  a Sidewall  Insulat ion t e s t .  Al l  t e s t  objec t ives  
w e r e  accompl ished.  The flight con t ro l  s y s t e m  p e r f o r m e d  
the  comple te  gimbaling p r o g r a m ,  and in i t ia l  da ta  indicated 
s a t i s f a c t o r y  pe r fo rmance .  

F o r m a t i o n  of ice  between the  s p r i n g  loaded vent c o v e r  and 
the  in-flight vent prevented  i t s  being pulled dur ing  the  t e s t .  
P r i o r  t o  the  t e s t ,  one vent cover  was  found t o  be loose  and 
w a s  rep laced  by a r u b b e r  s topper .  The  s topper  functioned 
s a t i s f a c t o r i l y  dur ing  the  t e s t .  

Following cutoff, t he  LOX preva lves  w e r e  slow t o  respond,  
r e q u i r i n g  45 seconds  t o  open. The  engine s y s t e m  p e r f o r m d  
sa t i s fac to r i ly ,  a n d ' a l l  p a r a m e t e r s  w e r e  within speci f ied  
l imi ts .  Engine 5 t h r u s t  c h a m b e r  took longer  t o  chi l l  than  
the  o the r  four  engines ,  and a t  engine s t a r t  t i m e  it  was  -160 
d e g r e e s  F. LH2 tank  p r e s s u r i z a t i o n  o c c u r r e d  a t  +250 
seconds  as p r o g r a m m e d .  
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The re  we re  no significant problems encountered in the  
propellant  management sys tem.  Propel lant  Utilization (PU)  
computer  readouts  compared favorably with the point 
s e n s o r  locations. The PU high mixture  r a t i o  occu r r ed  a t  
approximately  +284 seconds,  14 seconds l a t e r  than planned. 
However, the  t e s t  was  considered successful .  

P r i o r  t o  the  Sidewall Insulation t e s t ,  the  insulation leak 
detection and purge sy s t em performed sat is factor i ly .  
Following the  t e s t ;  however, s idewall  insulation p r e s s u r e  
could not be maintained,  and the backflow purge had t o  be 
used. Smal l  leaks  which required r epa i r  we re  discovered 
in the  Cylinder I bolting r ing a r e a  insulation. All  e l ec t r i c a l  
power and t h e r m a l  control  sy s t ems  operated normal ly  
throughout the tes t .  

Modification work  was accomplished in para l l e l  with post 
s t a t i c  f i r ing checkout operations.  These  act iv i t ies  took 
place during the f i r s t  two weeks in October. 

S-11-3 Stage detai led leak checks we re  completed during the  
l a s t  two weeks in October,  and a t  the  s a m e  t ime ,  engine 
detai led leak checks we re  s ta r ted .  The completion of these  
checks w e r e  delayed, due t o  requ i red  rework  of the 
Augmented Spark  Ignitor (ASI) line on engine 3. 

Stage Flight  Sys tem automat ic  checkout was  completed,  and 
Simulated Flight  automat ic  checkout s t a r t ed  on November 9. 
During the following week, the  Simulated Flight  automat ic  
checkout was  completed, and the s tage removed f r o m  t e s t  
stand. 

Modification work continued through the  end of November 
with no significant problems being encountered. 

Instal lat ion of redesigned LH2 feedlines was  completed 
during the  week of December  13. 



S-11-3 FLIGHT STAGE (Continued) 

During the thi rd  week in December ,  af ter  modification work  
was complete,  the  S-11-3 Stage was shipped to  KSC. The 
s tage a r r i ved  on December  24, and was Itoff loadedtt  
December  26. 

3.  S-11-4 FLIGHT STAGE 

At the  s t a r t  of th is  reporting period, the S-11-4 Stage was 
undergoing spec ia l  t e s t s  on the effectiveness of foam insula- 
tion. During a proof t e s t  a t  6. 8 psig, a large section of the 
common bulkhead insulation facing sheet  separa ted  f r o m  the 
honeycomb core .  Repair  was accomplished by the addition 
of rubber  doublers,  and a subsequent t e s t  proved the r epa i r  
to  be completely satisfactory.  

During this  s a m e  period, the stage was moved to  Station IX 
( sys t ems  checkout) where  sys t ems  installation continued 
(F igure  8). Three  LH feedlines were  removed and returned 

2 t o  the vendor fo r  rework  due to weld deficiencies. P rob lems  
which could delay the S-11-4 shipment f rom Seal  Beach were  
la te  del ivery of welded l ines,  e lec t r ica l  harness  changes, 
and requi rements  fo r  r e -  inspection of LH2 tank welds. 

F i t  checks made on the umbilical c a r r i e r  plates pointed out 
the need to  c o r r e c t  one of the forward plates to  el iminate an  
interference problem. Vacuum checks were  made on the 
vacuum - jacketed l ines,  and a Single-Point Ground t e s t  
was conducted. 

Sys tems  checkout and subsequent shipment of the stage t o  
M T F  was delayed due to: 

1)  Rework of the e lec t r ica l  harness .  
2 )  Antenna rework.  
3)  Installation of blanking plates. 

4) Late del ivery of replacement  welded l ines f r o m  
the vendor. 





S-11-4 FLIGHT STAGE (Continued) 

Sys tems  installat ion continued through July  and August, and 
into the f i r s t  week of September.  Rework of the e lec t r ica l  
ha rnes s  was progress ing a s  rapidly a s  engineering o r d e r s  
w e r e  generated. Main hydraulic pump piston shoes  were  
received and installed. Additional acoust ics ,  vibration 
and s t r a i n  measurements  hardware were  completed. 

Blanking plates fo r  the propellant feedlines were  received,  
t es ted  and installed on a l l  five (5) feedline elbows. Installa-  
t ion of the f i l l  and d ra in  manifold was completed along with 
the  Bolting Ring Insulation Purge  Flow tes t .  

On September  9, the S-11-4 Stage was turned over  t o  Tes t  
Operations for  sy s t ems  checkout. 

Checkout of the stage continued tnrougti the week of 
September  20, with no constra ints  o r  delays. Manufactur- 
ing personnel worked stage modifications in paral le l  with 
checkout activity. By the  end of September ,  21 of approxi-  
mately  3 3  checkout procedures  had been completed and 
accepted. (This  was the  f i r s t  instance of Station IX being 
used to  per form full stage checkout. ) 

The S-11-4 Stage remained in  Station IX, and sys t em checkout 
continued uninterrupted and unconstrained through the middle 
of October. The s t a r t  of the Integrated Sys tems  run,  was de- 
layed 4 days due to  late completion of Electro-Magnetic 
Compatibility t e s t ;  however, a s  the month of October d rew 
t o  a close,  the Integrated Systems run  was completed. The 
LOX gas  dis t r ibutor  and internal  LOX vent line, along with 
the anti-vortex baffles, we re  replaced,  and the s tage was 
moved to  Station VII f o r  rework  of f r a m e  spl ices ,  cor ros ion  
inspection, and closeout of the LH2 tank. 

X-ray  inspection of the LH tank ci rcumferent ia l  welds,  2 
during the e a r l y  days of November, revealed one questionable 
a r e a  in the cylinder 5 to  6 union. The questionable a r e a  
was deemed acceptable,  and on November 11, the S-11-4 
Stage was loaded aboard the AKD Point Barrow, and 
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depar ted f r o m  Sea l  Beach, California fo r  M T F  on Novem- 
b e r  12. 

The Point  Bar row,  with the  S-11-4 Stage, c lea red  the 
Panama  Canal on November 21, and the s tage a r r i v e d  a t  
M T F  on November 26. The following day the  s tage was 
positioned in the A-2 t e s t  stand and the  LOX tank welds 
underwent inspection. Stage hookup was a l so  in  p rocess .  

During the  week of December  6, LOX tank inspection was  
completed a f t e r  some  minor  discrepancies  we re  found, 
and c leared.  The LOX tank was closed,  and power-up 
prepara t ions  we re  in process .  

P r epa ra t i ons  fo r  captive f i r ing we re  proceeding uninter-  
rupted a t  the  c lose  of the repor t ing period. 

4. S-11-5 FLIGHT STAGE 

At the  beginning of the  r epo r t  period, the S-11-5 Stage was  
in  s y s t e m  instal lat ion undergoing insulation closeouts.  
The LOX tank was complete except f o r  installing the LOX 
vent line, gas  d i s t r ibu tor ,  and support  mas t .  

During the  second week in July, the  LOX tank was en te red  
and instal lat ion of the  LOX vent line and gas  dis t r ibutor  
began. Bracke t s  f o r  the addition of acoust ic  and s t r a i n  
measu remen t  hardware  we re  installed. 

Sys tems  checkout and shipment to  M T F  was delayed due to: 

1 )  Rework of e l ec t r i c a l  harness .  
2) Antenna rework.  
3 )  Late  del ivery of replacement  welded l ines  

f r o m  the  vendor. 

On the  28th of July, S-11-5 was removed f r o m  Station IV 
and positioned in Station VII f o r  f r a m e  spl ice  rnodificati'ons 
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of t he  LH2 tank. Sat is factory re inspect ion of the  tank 
followed. 

By the  end of July,  membrane  s e a l  leak checks had been 
successful ly  completed. Replacement of the  hydraulic 
pump piston shoes  was  in p roces s  and the  ma in  oxidizer 
valves had been received.  Instal lat ion of vibration,  
acoust ic  and s t r a i n  measu remen t  hardware  was delayed 
due to  utilization of skil led personnel  on the S-11-4. 

As of the  f i r s t  week in August, sy s t ems  instal lat ion and 
insulation closeouts we re  suspended, pending completion 
of propellant  tank inspection. 

The following week, the S-11-5 was  t empora r i l y  moved t o  
Stat ion 11, t o  complete LH2 tank closeout. The s tage was  
positioned in Stat ion VI on August 13, fo r  the  remainder  
of s y s t e m s  instal lat ion work. 

During the  week of August 23, inspection of propellant  
tank instal lat ion took place. The ma in  oxidizer valve and 
LH2 p r e s s u r e  line instal lat ions was completed, and a 

prefi t  of the  f i l l  and d ra in  fa i r ing was conducted. 

E a r l y  in September ,  skil led personnel  became available,  
and the addition of vibration, acoust ic  and s t r a i n  m e a s u r e -  
ment  hardware ,  which had been delayed, was  completed 
and accepted by NASA. At th is  t ime ,  s y s t e m s  instal lat ion 
and modification work was proceeding slowly due t o  S-11-4 
p r io r i t y  on specia l ized personnel.  

By the  end of September ,  the LOX tank vent l ine had been 
instal led and the  tank was closed. Sidewall Insulation Proof 
P r e s s u r e  t e s t  of cylinder 2 through cylinder 6 was  s ta r ted .  
Insulation leak checks of the cylinder bolting r ing  a r e a  w e r e  
in  p roces s ,  and a s  of the 4th of October,  the  Sidewall Insula- 
t ion Proof P r e s s u r e  t e s t  was completed. All reci rcula t ion 
valves w e r e  instal led and a second Proof P r e s s u r e  t e s t  of 
cyl inders  2 through 6 was  successful ly  accomplished.  
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Midway through the month of October,  the  S-11-5 Shakedown 
t e s t  was  completed and subsequent inspection revealed no 
significant problems. 

On October 24, the  S-11-5 s tage was  t r a n s f e r r e d  to  T e s t  
Operations. Sys t ems  instal lat ions had been completed,  and 
the  s tage was in sy s t ems  checkout Stat ion VIII. Stage 
hook-up and preparat ions  fo r  checkout w e r e  in process .  
No significant problems w e r e  encountered. 

The s tage continued in sy s t ems  checkout through the month 
of November,  no constraining problems were  encountered.  
Modification work  was accomplished in para l l e l  with 
sy s t ems  checkout. 

Sys tems  checkout continued into December .  The S-11-5 
remained  in Station VIII and a l l  t e s t s  we re  conducted 
sa t is factor i ly .  On December  26, the  Integrated Sys tems  
checkout was  successful ly  completed, and a s  the  r epo r t  
period closed,  disconnecting of the s tage f r o m  checkout 
equipment was in p rocess .  

5. S-11-6 FLIGHT STAGE 

In July,  a s  th is  r epo r t  period opened, the  S-11-6 Flight  
Stage was  positioned in  Stat ion VI, a t  Sea l  Beach, California. 

P r epa ra t i ons  w e r e  underway to  s t a r t  sy s t ems  instal lat ion,  
although fabr icat ion was not yet complete. 

On July  12, a specia l  t e a m  was fo rmed  t o  evaluate e l ec t r i c a l  
h a r n e s s  problems and i s sue  on-the-spot engineering o r d e r s  
fo r  rework  and /or  modifications. P r i o r  t o  the end of July,  
the  propellant  l eak  detection equipment and purge l ines had 
been installed. 

During the  f inal  week of August the t h ru s t  s t r uc tu r e  was 
mated t o  the  r ema inde r  of the s tage,  and insulating foam 
was  applied t o  the  cylinder 1 /bolting r ing  assembly.  The 
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s tage was removed f r o m  Station VI, positioned in  Station 
VII, and syst ,ems installation proceeded satisfactori ly.  

LH2 in-tank installat ions were  completed, but rework  and 
closeout of the lower organic s ea l  was delayed due t o  
employment of skilled personnel on flight s tages  4 and 5. 
Rework of eleven cylinder f r a m e  spl ices  was required 
because a substi tute ma te r i a l  was used which l a t e r  proved 
unsatisfactory during laboratory tes t s .  

During the week of August 9, LOX tank installat ions were  
in  p roces s  and s i x  upper s losh  baffles had been ins ta l led.  
Rework of the lower organic s e a l  was again in process .  

By the end of August, rework of the g i r th  weld had been 
completed and accepted by NASA. The main  oxidizer valves 
had been received but installation was delayed pending a 
decision on the  need for  "black-lightr' inspection pr io r  to  
installing the valves. 

Lower organic  s e a l  instal lat ion had been completed, but 
inspection revealed the existence of eight l eaks  in the  edge 
of the seal .  These were  repa i red  and closeout was  complete. 

During the f i r s t  half of September ,  sy s t ems  installat ions 
and insulation closeouts continued. Modification work  was 
accomplished along with sys t ems  installation. While machin- 
ing the  foam insulation on the S-11-6 cylinder 1 /bolting ring,  
a n  a r e a  of insulation approximately 2 '  x 4' debonded. The 
debonded insulating ma te r i a l  was  removed and the  a r e a  r e -  
sprayed,  af ter  which i t  was  hand-sanded and re-machined.  
Sonic brush  and product quality verif ication t e s t s  w e r e  succes-  
sfully completed on the repa i red  a rea .  

By the  end of September ,  the LOX tank gas  dis t r ibutor ,  and 
pump installat ions had been completed. Rework of the 
e l ec t r i ca l  ha rnes s  was continuing. 
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On October 4, a l l  five J -2  engines had completed checkout, 
and were  ready  fo r  installation. Throughout the remainder  
of October sys t ems  installation continued without significant 
problems. Some minor  problems were  encountered with 
insulation leaks  in  the feedline elbow purge spr ings  and 
elbow cavities. The installat ion of J - 2  engines was com- 
pleted on October 28. 

During the month of November, sy s t ems  installat ion pro- 
ceeded without in terrupt ion o r  significant problems. 

The Sidewall Insulation Proof P r e s s u r e  t e s t  was  successful ly  
completed dur ing the  f i r s t  week in December.  The LOX 
feedline was  attached to  LOX prevalve on December  13. 

Modification work  was being accomplished in  para l le l  with 
s y s t e m s  installat ions,  and propellant tank inspection was  
being conducted a t  the c lose  of the report ing period. 

S-11-7 FLIGHT STAGE 

At the  beginning of th is  repor t ing period, the  S-11-7 Stage 
was  in  ver t i ca l  buildup. The LH2 bulkhead had been corn- 
pleted, and w a s  in  storage.  By the middle of July, i t  had 
been removed f r o m  s torage  and welding of Cylinder 6 t o  the 
forward  bulkhead had been completed. Inspection of the 
weld revealed the  need of repa i r s .  These  r e p a i r s  we re  
made,  and the  weld was accepted by NASA on July  21. 

T o  accomodate th i s  weld, a turntable  s y s t e m  was utilized 
which rota ted the  LH2 bulkhead/cylinder 6 past  the  welding 
head a s  opposed to  the  "ska te , "  where  the  welding head 
itself moved while the assembly  remained stat ionary.  No 
significant improvements  we re  noted in  the weld; however, 
the  following advantages were  evidenced: 

1 )  Reduced set -up t ime.  
2 )  Improved welder  head control. 
3) Opera tor  remains  a t  one spot and observes  

the  welding. 
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4) Long cables used with the "skate" no longer required. 

The LH2 bulkhead/cylinder 6 weld was completed July 23, 
and accepted on July 28. 

Common bulkhead cylinders 1-2 assembly was prepared 
for  internal contour check during the f i r s t  week in July. 
Subsequent to  this check, the aft LOX bulkhead to  common 
bulkhead gir th  weld was completed. X-rays and dye pene- 
t r an t  inspections were  satisfactory, and the assembly was 
accepted on July 24. 

Welding problems were  encountered in developing weld 
pa ramete r s  for  thick to  th in 'a reas  on cylinders 3-4. In- 
spection of the cylinder 3 t o  4 weld during the second week 
in August revealed a need to  rework the weld, this was 
completed on August 15, and accepted on August 23. 

LOX tank cleaning s tar ted during the last  week of August, 
and was completed during the f i r s t  week of September. 

The weld joining cylinder 4 to  5 was completed on 
September 5. The weld x-rays and dye penetrant t e s t s  
proved satisfactory, and the assembly was accepted on 
September 7. 

The stage closeout weld, joining cylinders 2 t o  3 was made 
on September 12, and accepted on September 17. This weld 
completed vert ical  buildup of the S-11-7 Stage, and on 
September 18, it was pneumostatically tes ted (Figure 9). 
The t e s t  revealed severa l  discrepancies which required 
r epa i r  by rewelding. The significant discrepancies were  
two cracks  which penetrated the weld. The two c r a c k s  
were  reworked and since both were  in machine s t r e s s  a reas ,  
a plan of action was initiated to: 

1 ) Establ ish repa i r  parameters  and certification 
requirements for S-11- 7 weld repairs .  

2) Tes t  weld repa i rs  designed for  cylinders 3 to  4 and 
5 to  6 weld defects. 
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3 )  Measure  the  S-11-7 in the weld defect a r e a ,  by 
use  of a s t r a i n  gauge, p r io r  t o  re-pneumostat .  

4) Determine minimum meta l  th ickness  on the 
S-11-7 in s t r e s s  rel ieved a r ea s .  

5) Conduct a s t r e s s  evaluation t o  a s s e s s  the se r ious-  
ness  of th is  type of defect on the present  design. 

6) X-ray  the S-11-4, -5, and -6 Stages in  the  s t r e s s  
rel ieved a r ea s .  

Rework of the discrepancies  proceeded without delay. The 
s tage was t r a n s f e r r e d  t o  Station VII f o r  sy s t ems  installation. 

Rework of the weld defects continued during the f i r s t  two 
weeks of October,  and by the th i rd  week of the  month the 
cylinder 3 t o  4 and 5 t o  6 weld r e p a i r s  we re  completed and 
accepted by NASA. 

During the final  week of October, the stage was  moved t o  
Station IV f o r  LH2 tank doubler installation. The decis ion 
t o  ins ta l l  the doublers was postponed until the r e su l t s  of 
l abora tory  t e s t s  could be reviewed. During the week of 
November 15, the  t e s t s  of the labora tory  speciment  proved 
sat isfactory.  The decision was made to  proceed with the  
installat ion of doublers on the s t r e s s  re l ieved machined 
a r e a s  of the  LH2 tank. 

By the  end of November, the S-11-7 Stage had been re turned  
t o  the horizontal  position in  Station VII. LH2 tank doubler 
instal lat ion proceeded without problem, and was completed 
the  'following week. During the f i r s t  week in  December  
pneumostatic tes t ing of the tank was successfully completed, 
and the tank weld inspection was in  p rocess .  By the  end of 
December ,  post-pneumostat inspection and cleaning of the 
LH2 tank were  completed, and a s  the  r e p o r t  period closed,  
p repara t ions  were  again being made t o  begin sys t ems  
installations. 
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S-11-8 FLIGHTSTAGE 

At the  beginning of the report ing period, the S-11-8 
Stage was in fabrication and assembly  of s t ruc tu ra l  
components. 

F o a m  insulation was applied t o  the forward bulkhead 
on July  25. On August 2, t r imming  and sealing 
operations were  completed and the assembly  was 
accepted by NASA on August 19. 

The forward facing sheet  of the  common bulkhead was 
welded and hydro - s ta t ical ly  t es ted  during July, mean-  
while the  honeycomb co re  was  bonded to  the aft facing 
sheet. The forward facing sheet  was bonded to  the 
co re  la te  in  July, and the sandwiched s t ruc tu re  was 
completed on August 2. 

F o a m  insulation was applied t o  LH2 cylinder 3 on 
Ju ly  17, in Station VI. This was the f i r s t  t ime  foam had 
been applied t o  a cylinder forward of the number one 
cylinder. After a cu re  period of 48 hours,  the  foam was  
t r i m m e d  t o  a th ickness  of 314 inch, and depressed  a r e a s  
w e r e  resprayed.  F ina l  machining took place on Ju ly  26, 
a f te r  which, cylinder 3 foam insulation was complete. 
Vert ical  welding and splicing of cyl inders  2, 4, 5, and 6, 
was completed in  July, and a l l  cylinders we re  covered with 
a heavy aluminum foil t o  s e a l  out mois ture  until application 
of a suitable moisture-proof mater ia l .  

Assembly of a l l  non-pressur ized s t ruc tu re s  had been com- 
pleted by the  end of September.  The ver t ica l  buildup phase 
f o r  the  S-11-8 Stage s ta r ted  by accelerat ing the welding 
schedule f o r  the  LH2 tank cyl inders ,  thereby  taking full  
advantage of stat ion availability. Welding cylinder 3 t o  4 
took place in Station 1A on August 25, and was accepted on 
September  5. 
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The fo rward  bulkhead and cylinder 6 w e r e  placed in 
Stat ion lA,  and on September  20, the  weld was  s t a r t e d  
using Tungsten Elect rode with Iner t  Gas (TIG) welding 
equipment. The weld was accepted by NASA September  30. 
Cylinder 1 t o  2 weld a l so  s t a r t ed  September  20; completion 
took place during the  f i r s t  week in October and was accepted 
by NASA. 

The cylinder 1-2 assembly ,  and the common bulkhead were  
placed in  Stat ion 1 B  during the second week of October. 
The weld joining the two s t ruc tu r e s  was  completed during 
the  week of October 18. Cylinder 5 t o  6 weld was  completed 
and accepted by NASA during th is  s a m e  period. 

By the  end of October,  the  cylinder 4 t o  5 weld had been 
completed and accepted by NASA. Inspection of the 
cylinder 1-2 a s sembly  - common bulkhead weld revealed 
s o m e  minor  d i s c r e p a n ~ i ~ s ;  these  we re  repa i red ,  and the  
a s sembly  was  accepted by NASA. 

During the  f i r s t  half of November, the  S-11-8 Stage r e -  
mained in ver t i ca l  buildup; work  continued on schedule 
with no significant p rob lems  (F igu re  10). The g i r th  weld 
was  completed on November 13, and the  f inal  two weeks in 
November marked  the  completion of the  closeout weld and 
i t s  acceptance by NASA on November 28. 

Ver t ical  a s sembly  was  completed during the week of 
December  6; s t r a i n  gauge w i r e s  w e r e  instal led on the  s tage 
in  p repara t ion  fo r  pneumostatic test ing.  At the  c lose  of the  
repor t ing  period,  the Pneumostat ic  t e s t  had been completed,  
and a post-.pneumostatic tank inspection was in  process .  

8. S-11-9 FLIGHT STAGE 

Major  s t ruc tu r a l  fabr icat ion of the S-11- 9 Fl ight  Stage 
continued a t  the  s t a r t  of the  r epo r t  period. 



F i g u r e  1 0 .  V e r t i c a l  Buildup Of The S-11-8 S t r u c t u r a l  Components  
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Meridian welding of the  forward bulkhead began on 
July  21, and was  completed on August 30. The bulkhead 
was  s to red ,  ready  for  dol lar  welding. 

Meridian and dol lar  welding of the  aft  facing shee t  was  
completed on July  5, and the honeycomb c o r e  was bonded 
t o  the  aft facing sheet  on August 30. Also during August, 
the  fo rward  facing sheet  was  completed through mer id ian  
welding. Dollar  welding of the forward facing sheet  was  
accomplished initially in September ,  but had t o  be cut  a p a r t  
due t o  excess ive  porosity. 

The aft bulkhead mer id ian  and dol lar  weldings w e r e  com- 
pleted on August 7 and 22, respectively.  Hydrosta t ic  
tes t ing of the  a s sembly  was  accomplished on September  8. 

Welding of the LH2 cyl inders  began in  August and was  
completed in  September.  F o a m  insulation was applied t o  
the cyl inders  during the  s a m e  period. Assembly of the  
non-pressur ized s t ruc tu r e s ,  (the fo rward  sk i r t ,  t h r u s t  
s t r uc tu r e ,  and in ters tage)  was  s t a r t ed  during t-he f i r s t  
half of the  r epo r t  period. 

Fo rward  bulkhead dol lar  welding was completed the  f i r s t  
week in October. Inspection revealed s e v e r a l  defects  in 
the bulkhead dol lar  weld. The defects  w e r e  r epa i r ed  and 
the  unit was submitted fo r  hydrosta t ic  t e s t  with sa t i s fac tory  
resu l t s .  

A defect d iscovered in the  components of the  common bulk- 
head, requ i red  extensive machining and buildup t o  effect  
a good fit. 

Aft bulkhead stud welding and painting w e r e  completed in  
October,  and the  unit was  s to red  awaiting g i r th  welding t o  
the  common bulkhead. 

Ver t i ca l  buildup of the  propellant  tanks  began during the  
f i r s t  week in November. Cylinders 4-5 weld was accepted 
on November 20. Cylinder 3 was  joined t o  cyl inders  4-5 
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on December  1. Vert ical  buildup of the  tanks continued a s  
the  report ing period closed. 

Major s t ruc tu ra l  fabrication of the S-11-10 Flight Stage was 
underway a t  the s t a r t  of the report ing period. The gores  for  
the  aft  facing sheet  of the common bulkhead were  si tuated in  
the  weld fixture,  and a l l  mer ida in  welding was completed on 
August 21. Gores for  the forward bulkhead were  loaded into 
the  fixture on September  8, and by September  30, t h r ee  of 
the  mer id ian  welds had been completed and certified. 

During October,  cyl inders  4 and 6 were  welded, spliced 
and made ready  for  spray-on foam insulation application. 
Cylinder 3 was foam-insulated in November and cylinders 
4, 5, and 6 in  December.  Assembly of cylinder 2 began 
during the f i r s t  week in December.  

All  mer id ian  welds, on the  forward bulkhead, we re  com- 
pleted and accepted by December  1 ,  and the bulkhead was 
s to r ed  t o  await the dol lar  weld. 

On October 22, the  f inal  mer id ian  weld on the  forward  
facing sheet  of the common bulkhead was completed and 
the unit was  placed in  s torage,  ready  for  common bulkhead 
buildup. 

Aft bulkhead dol lar  welding was completed and accepted in 
December ,  and a s  the period closed,  the bulkhead was  
being prepared  for  hydrostatic testing. 

Forward  bulkhead gore  sect ions ,  and forward and aft 
facing shee ts ,  we re  delivered to  Sea l  Beach dur ing the 
la t t e r  half of the  reporting period. 

Stage assembly  activity began on October 6, with loading 
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of aft facing sheet  gores  on the weld tool. The final  
mer id ian  weld was completed on December  5, and the 
bulkhead was placed in s to rage  pending availability of the 
dol lar  weld fixture. 

By December  18, the seventh mer id ian  weld of the forward 
facing sheet  was complete, and a s  the  repor t  period ended 
ver t ica l  welding of cylinders 3 and 4 was  complete. 
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S-IVB STAGES 

Genera l  

T h e r e  was  one S-IVB Batt leship Stage t e s t  conducted a t  MSFC 
dur ing th is  r epo r t  period. Rebuilding of the  Beta I11 Tes t  Stand 
at the  Sacramento  Tes t  Cente r  continued through mos t  of the  
period--test ing was resumed in the Beta I11 Stand with the  
instal lat ion of the  S-IVB-206 Stage on November 22. The 503N 
Stage completed Acceptance Testing,  and was placed in s to rage  
a t  SACTO in July. Shipment of the  S-IVB 503N t o  KSC was 
accomplished on December  29, and a r r i v e d  the following day. 
The 504N Stage completed Acceptance Testing,  and was  placed 
in  s to rage  a t  SACTO in August. Shipment t o  KSC i s  planned 
for  Apri l ,  1968. S-IVB- 505N Stage fabr icat ion was completed 
e a r l y  in the  r epo r t  period and the s tage was  del ivered t o  SACTO 
August 18. Following completion of Acceptance Testing,  the  
s tage was  placed in s to rage ,  a t  SACTO, in October. Fabr ica t ion  
of the  506N Stage was completed in September .  Checkout and 
modification activity continued through December.  

The  S-IVB-507 through 510 Stages we re  undergoing var ious  
phases  of manufacturing and checkout a t  the  Space Sys t ems  
Cente r  at the  end of the  r epo r t  period. 

1. S-IVB BATTLESHIP STAGE (MSFC) 

The re  was one t e s t  f i r ing  of a n  S-IVB Batt leship Stage 
during th is  r epo r t  period: 

Tes t  No. Date Duration - Remarks  

S-IVB- 046 7/6/67 436. 39 Sec. All  p a r a m e t e r s  
appeared nor - 
mal. All  
planned object- 
ives we re  met.  

This  t e s t  was  conducted with the following p r ime  objectives: 

a )  Evaluation of J-2060 engine performance with P. U. 

valve f r o m  J-2048 engine. 
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b) Measurement of bending loads in downstream 
portion of LOX AS1 line. 

c )  Evaluation of LH2 and LOX pressurization systems.  

d) Investigation of fuel tank low level vortex. 

e )  Testing of contractor supplied instrumentation. 

2. BETA I11 REBUILD 

Refurbishment of the Beta 111 Tes t  Stand shop was com- 
pleted the f i r s t  week of August, and a l l  s t ruc tura l  sub- 
contract  work was completed by mid-August. 

The installation of the rebuilt Dummy Aft Interstage Kit 
was begun August 23, and completed October 1. J ib  c rane  
installations were  s t ructural ly  complete by the end of the 
month. 

Rebuilt Blockhouse and Terminal  Room GSE was calibrated 
ea r ly  in September. 

Tes t  Stand electr ical  cable installations 'were  completed by 
the end of August, and electr ical  "end-item" checkout was 
performed ear ly in October. 

Refabricated vacuum jacket lines were  installed, and proof 
leak testing of cryogenic l ines between pneumatic consoles 
and interface plates were performed ea r ly  in October. 

Pneumatic Consoles A & B were  in place on the tes t  stand 
and were  connected a t  the beginning of October. 

The engineering run of the Ground Support Equipment Tes t  
Set  (GETS) was performed the week of October 12-18, af ter  
which the se l l  run of the DDAS was run. The se l l  run of 
the GETS was completed November 8. GSE checkout was 
complete by mid-November. The LN2 Cold Flow of the LOX 
and LH2 Transfer  Systems was completed November 14, 
and the LH2 Cold Flow tes t  was successfully completed 
November 20. The S-IVB-206 Stage was installed in Beta 
I11 on November 22, and Power On was accomplished 
November 29. 
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3. S-IVB-503N FLIGHT STAGE 

T h e  S-IVB-503N w a s  at S a c r a m e n t o ,  in the  V e r t i c a l  
Checkout  Lab,  f o r  post  f i r ing  modificat ions and checkout  
at the  beginning of t h i s  r e p o r t  period.  The  All S y s t e m s  
T e s t  (AST) w a s  begun the  f i r s t  week  of Ju ly ,  and comple ted  
J u l y  14. A meet ing ,  held J u l y  18,  accep ted  the  da ta  f r o m  
the  AST, and the  T u r n o v e r  Meeting was  held J u l y  27. T h e  
s t age  w a s  placed on a r o l l  dolly in the  South T o w e r  f o r  
modif ica t ion  work.  Anti-f lut ter  kit modificat ions began 
J u l y  3 1 .  T h e  s t age  was  placed in the  hor izonta l  s t o r a g e  
pos i t ion  in t h e  Nor th  Bay e a r l y  in August ,  w h e r e  f lu t t e r -  
ki t  mods  continued. Sep tember  found the  s t age  again  in 
the  South T o w e r ,  with mods  continuing. A NASA inspect ion  
t e a m  w a s  a t  SACTO S e p t e m b e r  18 t o  21 t o  p e r f o r m  a 
s p e c i a l  e l e c t r i c a l  inspection.  Checkout of s t a g e  GSE w a s  
in i t ia ted  S e p t e m b e r  26. E l e c t r i c a l  connec to r s  on the  02 - H 2  
b u r n e r  propel lant  va lves  w e r e  found t o  have the  s a m e  de-  
f e c t  a s  had been noted on S-IVB-503 -- the  M i c a r t a  w a f e r s  
in  the  connec to r s  w e r e  c racked .  

By the  end of the  f i r s t  week  of Oc tober ,  s im-au to ,  m a n u a l  
con t ro l  checks ,  and s t age  power-on had been completed.  

T h e  Aft In te r  s t a g e  K o r o t h e r m  appl ica t ion  w a s  being c o m -  
p le te ly  r eworked  a t  Huntington Beach p r i o r  t o  sh ipment  t o  
KSC on November 24, t o  prevent  any d e t e r i o r a t i o n  s u c h  
a s  w a s  exper ienced  on S-IVB-501. 

T h e  s t age  w a s  r e m o v e d  f r o m  the  South Tower  on November  
29, and placed on the  r o l l  dolly f o r  modificat ions.  

S e l l  r u n  of the  AST w a s  comple ted  on schedu le ,  on 
November  2 1. 

Modificat ion w o r k  proceeded on a n  a c c e l e r a t e d  schedule  
unti l  D e c e m b e r  27, when p repara t ions  w e r e  begun f o r  
sh ipment  of the  s t a g e . t o  KSC. A Stage  T u r n o v e r  Meet ing  
w a s  held on  D e c e m b e r  21 t o  r ev iew the  open modificat ion 
w o r k  t o  be t r a n s f e r r e d  t o  KSC. A t o t a l  of 596 ins ta l la t ion  
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hours were  to be t ransfer red ,  including: relocation of 
LHZ r e p r e s s  check valve, P. U. Over Monitor, LOX 
non-propulsive vent, and redundant J -2  engine s t a r t  tank - - 
and helium tank p res su re  t ransducers .  The stage was 
loaded aboard the Super Guppy on December 27,  a s  
scheduled, but the plane crew reported loud popping and 
rushing a i r  noises af ter  takeoff. The plane returned 
immediately to  MAFB. The stage was unloaded, and no 
damage was sustained. Investigation of the a i r c ra f t  
indicated a s t ructural  problem with one of the nose section 
1 tches. Stage was reloaded December 29, and ar r ived  KSC 
tRe following day. 

4. S-IVB-504N FLIGHT STAGE 

The S-IVB-504N ar r ived  a t  the Sacramento Tes t  Center 
via the Super Guppy Aircraf t  on June 16, and was installed 
in Tower #1 of the Vert ical  Checkout Laboratory (Figure 
11). On July 7, the stage was placed in the Beta I Tes t  
Stand, where pre-f i re  checkout was performed. Ground 
Equipment Tes t  Setup Automatic Checkout and Auxiliary 
Propulsion System compatibility were  completed during 
the week of July 6 - 12. 

P re f i r e  sub-system checkout was successfully completed 
with the Integrated Systems Tes t  (IST) on August 4. A 
simulated static firing countdown was completed without 
incident on August 9. 

The scheduled Acceptance tes t  firing on August 16 was 
scrubbed due to problems with the Beckman GDAS unit. 
Countdown had proceeded through LOX and LH2 loading, 
68% levels for the O2 - H2 burner  firing, and Tes t  Stand 
Walk-around. Acceptance tes t  firing was rescheduled for  
August 22. 

The Acceptance tes t  firing on August 23 was terminated 
a t  51.23 seconds because of a "FIRE" indication on the J -2  
Engine. Pos t - tes  t investigation revealed no evidence of 
f i re ;  howeve;, i t  was discovered that a section of f i re  



F i g u r e  11. S- IVB-504 In V e r t i c a l  Checkout  Lab - S A C T O  
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detection wiring was improperly positioned touching a fue 
turbine inlet duct which has an  estimated external temper 
tu re  of 500-600 degrees Fahrenheit. As the fire-detection 
wiring is triggered a t  170-200 degrees Fahrenheit, a "FII 
indication was received in the Control Center. 

The two-day countdown was relatively problem free.  
Essentially a l l  planned tasks had been successfully accom. 
plished., These included: Relief Valve Cycle test ,  con- 
tinuous vent valve operation, firing of 0 2  - Hz burner (204 
second duration), Ambient Repres surization System test ,  
and Cri t ical  Component test .  

Acceptance firing of the S-IVB-504N was successfully 
accomplished on August 26. Mainstage duration was 
approximately 438 seconds. Cut-off was initiated by the 
propellant utilization sys tem a t  the planned level of 1 per -  
cent liquid oxygen. ~ i ~ u i d  0 2  prevalve response was slow 
during cr i t ica l  components check. The valve was subse- 
quently replaced. The stage was removed f rom the test  
stand on August 31, and transported to the South Bay of the 
Vert ical  Checkout Laboratory for  storage, following the 
successful completion of an abbreviated post f i re  checkout. 
Modification work is scheduled to begin in January, 1968. 

S-IVB-505N FLIGHT STAGE 

At the beginning of this repor t  period, S-IVB-505N was 
located in Tower #5, Huntington Beach. Systems checkout 
was completed the f i r s t  week of July, and the stage was 
moved to Tower #8 for  10 psi  System Leak Checks. These 
were  completed during the second week of July, and Dual 
System Repressurization installation was begun. This work 
was  completed July 25, and the stage was moved to Tower 
#7, where the 0 2  - H2 Burner  System was installed the l a s t  
week of July. The stage was then painted and prepared for 
shipment. The Stage Turnover (Transfer)  Meeting was 
held August 15. The. stage was loaded aboard the Super 
Guppy August 17 (Figure 12), and ar r ived  a t  Mather AFB 
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the same  day. Transfer  to the South Tower of the Vert ical  
Checkout Laboratory was effected the next day, and 
mechanical and electr ical  modifications were  accomplished. 
The stage was installed in the Beta I Tes t  Stand for  pref i re  
checkout on September 1. During checkout, the 0 2  - Hz 
Burner  Propellant valves were tagged for  replacement. 

The micarta  wafers in the electr ical  connectors on the 
microswitch housing were  found to be cracked and were  
tagged for replacement. It was also decided to replace 
the existing continuous vent valve with the newer - 507 
configuration valve. 

Checkout a t  the sub-system level was completed with the 
Integrated Systems Tes t  on September 27. 

Severa l  modifications were  incorporated during the 
following week: 

The LOX shut-down valve was replaced due to e r r a t i c  
operation during checkout. 

The 507 configuration continuous vent valve was 
installed and checked out. 

Both 0 2  - Hz burner propellant valves were  replaced. 
(The replacement valves differ f r o m  the original in 
that the rubber silicon mater ia l  within the connector on 
the microswitch housing i s  not bonded to the g lass  inser t .  ) 

Simulated static firing countdown was completed October 5. 

Acceptance firing countdown was initiated October 10. A 
hold was established, due to a defective hydraulic accumu- 
lator.  The accumulator was replaced, appropriate f i l l  
and drain checkout procedures were  rerun,  and the count- 
down resumed on October 11. 
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The acceptance firing was successfully completed on 
October 12. Mains tage duration was 448 seconds, Propel-  
lant utilization cutback time was 152 seconds, with stage 
cut-off initiated due to LOX depletion. Abbreviated post- 
f i r e  checkout work completed during the week of October 19 
to October 25 included: Integrated Systems test ,  propel- 
lant leak checks, structural inspection, and hydraulic 
system securing. Hardware removals and post-fire mods 
began October 19. 

Ground s t ruc tura l  rework was completed October 24, and 
the Stage Turnover Meeting was held November 8. The 
stage was held on the Beta I stand pending removal of 
S-IVB-206 f rom the Vertical Checkout Lab. 

The S-IVB-505N was placed in the birdcage in the VCL for 
s torage on November 28. Modification work i s  scheduled 
to begin a t  the end of March, 1968. 

S-IVB-506N FLIGHT STAGE 

S-IVB-506N was a t  Huntington Beach, California, a t  the 
opening of this repor t  period. Foi l  insulation was being 
installed on the Forward LH2 Dome. LOX tank cleaning 
was a l so  being performed a t  this time. Insulation instal-  
lation and tank cleaning were  completed, and LOX tank 
installation began on July 24. The stage was moved to 
Tower 2 for  joining of the sk i r t s  to the tank assembly on 
July 27. Joining operations were  completed August 21, on 
schedule, and the stage was moved to Tower 5 for J - 2  
engine installations (Figure 13). Engine installation was 
completed by the end of August, and stage checkout began 
in Tower 5 on September 6. Testing was suspended for a 
week during the middle of September for rework of a multi-  
plexer tes t  cable, but checkout activity was completed ahead 
of schedule on ~ o v e m b e r  2. An insulation l iner inspection 
was made the following week, and the stage was placed i n  
Tower 8 for  leak checks. Final inspection began in Tower 5 
on November 15. Shipment to SACTO i s  planned for 
January, 1968. 



F i g u r e  13. J - 2  Engine Ins ta l led  In  The S-IVB-506. 
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S-IVB-507 FLIGHT STAGE 

At the beginning of the repor t  period, the tank assembly 
(LHZ tank, LOX tank, and forward dome) was in the Insu- 
lation Chamber a t  Huntington Beach for  insulation instal-  
lation. This was completed August 16, and the stage was 
installed in Tower 4 the third week of August; J - 2  engine 
installation was completed by the end of August. During 
hardware installation in the LH2 tank, a "blister" effect 
was noted on the liner of the internal insulation. It was 
determined that this was due to a number of t i les having 
passed inspection (in April)  with an improper  mix rat io  
of polyurethane ingredients. It was decided to replace the 
l iner  over the affected areas .  Fur ther  investigation of the 
problem i s  to be made on stored stages a t  SACTO. 

Tank liner rework was completed September 30, and LH2 
installations were  resumed. Installations were  complete 
by mid-November, and sys tem checkout began. Com- 
pletion of checkout i s  expected ear ly  in  January. 

8. S-IVB-508 FLIGHT STAGE 

As this repor t  period opened, the LH2 cylinder and the 
LOX tank were  being joined in Tower 1. Forward Dome- 
to-LH2 tank welding operations began the f i r s t  week in 
August. Welding was accomplished, and the tank assembly 
was placed in the Hydrostatic Tes t  Tank in Tower 8 fo r  
leak checks. The stage was moved to the Insulation Cham- 
be r  August 15. Insulation installation was completed, 
and inspections began the middle of September. Inspection 
revealed the same problem a s  had been encountered on 
S-IVB-507: a "blister" effect on tank internal insulation 
lining. Rework of 26 t i les was required. This work had 
to await the completion of S-IVB-507 rework, .but was com- 
pleted by the end of the f i r s t  week of October. LH2 tank 
hardware installations began October 15, and LOX tank 
installations followed ear ly  in November. LOX tank in- 
stallations and cleaning were  completed November 15. 
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and stage joining began in Tower 2. Stage joining was 
completed by mid-December, and electr ical  wiring and 
plumbing installations were  begun. 

9. S-IVB-509 FLIGHT STAGE 

A "growler" check for debonding of the honeycomb insula- 
tion of the Aft Common Dome of the S-IVB-509 was com- 
pleted the f i r s t  week of July, and the Forward Dome/Aft 
Dome assembly  was prepared for  welding. Common Bulk- 
head s e a l  welding, X-ray, and dye penetration checks were  
completed and accepted the following week. Welding of the 
LH2 tank cylinder segments was a l so  completed by the end 
of July. An out-of-contour a r e a  on the Aft LOX Dome was 
determined to be too ser ious to be reworked. The Aft 
Dome of the S-IVB-510 was selected a s  a replacement. 
The LH2 Forward Dome was shipped to Huntington Beach 
August 8, followed by the LOX tank assembly  on August 30. 
Welding of the LOX tank to the LH2 cylinder was accom- 
plished during the second and third weeks of September in 
Tower 1 a t  Huntington Beach. 

Joining of the LH2 Forward Dome to the LH2 cylinder began 
the following week, was completed by the end of the month. 
The stage was moved to Tower 8 for leak checks. These 
w e r e  completed, and the stage moved to the Insulation Cham- 
be r  October 8, for  insulation installations, which continued 
through November. LH2 tank installations followed, and 
were  completed by mid-December. The stage was then 
moved to Tower 4 for  cleaning. 

S-IVB- 510 Common Bulkhead welding was accomplished a t  
Santa Monica during July. Welding of the LH2 Tank Cylinder 
quar te r  panels was completed a t  Huntingt;on Beach during 
the same  period. Fabrication of the LH2 Forward Dome 



S-IVB-510 FLIGHT STAGE (Continued) 

(at  Santa Monica) was accomplished, and the assembly was 
shipped to Huntington Beach September 19. The S-IVB -51 0 
Aft LOX Dome was re-assigned to the 509 Stage, and was 
replaced by the S-IVB-511 assembly. This new Dome was 
joined to the 510 Common Bulkhead, and the completed 
LOX Tank Assembly was shipped to Huntington Beach 
October 3. Joining of the LOX tank to the LH2 Cylinder 
began in Tower 1 during the f i r s t  week of November. Tank 
assembly  was completed by mid-November and was moved 
to Tower 3 for  proof testing. Proof testing was completed 
December 6, and the stage was moved to the Insulation 
Chamber where preparations fo r  insulation installations 
continued through the end of the year. 
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F. ENGINES 

Gene r a1 

Through December 31, the F -1  Engine P r o g r a m  has  conducted 
1,960 R&D engine systems tes t s  for a total  of about 162,737 
seconds. Eight hundred fifty-two of these tes t s  were  for  full 
duration, with 328 exceeding 160 seconds. 

The 5-2 engine has been under development for approximately 
88 months. During this period, 3,256 tes t s  have been conducted 
for  an accumulation of 338,642 seconds using 162 development 
and production engines. 

ENGINE SYSTEM TESTING 

Developmental t e s t  acti.vity continued a t  Edwards Field 
Laboratory (EFL)  on the four R&D tes t  positions. One 
hundred twenty-two R&D engine tests  were conducted for  
an accumulated duration of 13,254 seconds; of these, 69 
were  full duration runs (150 seconds o r  more).  This 
makes a total  of 1,960 R&D tes ts  of this type conducted 
a t  EFL.  

Thirty- s ix  production engine tests  were  conducted a t  E F L  
during this repor t  period. Total duration of these tes t s  
was 2,983 seconds. Twelve of these tes t s  were  for full 
duration (150 seconds o r  more) .  This makes a total  of 
279 tes t s  of this type conducted a t  EFL.  

2. F- 1 ENGINES (MSFC) 

WEST AREA 

A total of eight F-1 engine tes t s  were  conducted a t  the 
West Area F - 1  Tes t  Stand during this repor t  period. Two 
different engines were  used. Total duration for  the t e s t s  
was  approximately 340 seconds. Tes t  objectives were  a s  
follows: 



F-1  ENGINES (MSFC) (Continued) 

a )  Calibrate F-1 engine for  S-IC-T use. 

b) Establ ish a baseline fo r  the LOX depletion tes t  
s e r i e s .  

c )  Evaluate F-1  engine performance during LOX 
depletion, utilizing GOX pressurization. 

d) Evaluate F-1  engine performance during LOX 
depletion, utilizing helium pressurization. 

The l a s t  tes t  to be performed was FW-074, during the 
month of November. The following month the West Area  
F - 1  T e s t  Stand was secured to a standby status.  Future 
F-1 engine testing will be limited to c r i t ica l  high pr ior i ty  
programs that may be generated a s  the resu l t  of antici-  
pated o r  actual flight malfunctions . 

3 .  F - 1  ENGINE LAND TRANSPORT TEST 

The mode of shipment of F -1  engines f r o m  Canoga Park ,  
California to Michoud, Louisiana has  been changed f r o m  
a i r  t ransport  by Super Guppy to land t ranspor t  by truck. 
Some difficulty has  been encountered with the engine ship- 
ping covers  which a r e  made of a textured, rubberized 
fabric .  Difficulties encountered were: 

a )  Water inside containers on most  shipments. 

b) One cover damaged en-route, which delayed 
the shipment until another could be provided. 

c )  On Engine F- 6066, receiving inspection checks 
revealed 26 discrepancies due to rust .  

Various approaches which will protect the engine and not 
present  an excessive investment a r e  being evaluated. 

5-2 ENGINE (SS-FL) 

During this repor t  period, 100 R & D  tes t s  were  conducted 
a t  Santa Susana Field Laboratory fo r  a total of 14, 675. 0 
seconds. Thirty-five production engine tes t s  were  con- 
ducted and a total duration of 4,449 seconds was  accumu- 
lated during tdis period. 



ENGINES (Continued) 

J - 2  ENGINE TESTING A T  AEDC 

The  J - 2  engine env i ronmenta l  ver i f ica t ion  p r o g r a m  a t  
Arnold  Eng inee r ing  Development Cen te r  continued dur ing  
t h i s  r e p o r t  period.  Major  t e s t  objec t ives  accompl i shed  
include: 

a )  S imula t ion  of S -1VB 80-minute o rb i t  r e s t a r t s .  
b )  Evaluat ion  of e m e r g e n c y  s t a r t  t a n k  dump procedure .  
c )  Evaluat ion  of the  compat ib i l i ty  of the  fue l  pump t o  

s t a r t  a t  v e r y  low engine inlet p r e s s u r e .  
d )  S-IVB-500 one-orbit  s imula t ion  t o  t e s t  tu rb ine  

h a r d w a r e  condition. 
e )  Complet ion  of the  SA-501 ver i f ica t ion  p r o g r a m .  

T e s t i n g  r e s u m e d  a t  AEDC on Ju ly  6 ,  a f t e r  a  four  week  
shut  down f o r  annual  fac i l i ty  maintenance ,  

T h e  l a s t  S-11-501 t e s t  s e r i e s  w a s  r u n  dur ing the  e a r l y  p a r t  
of the  r e p o r t  period.  A 11 501 t e s t ing  w a s  comple ted  and 
r e q u i r e d  modif ica t ions  w e r e  incorpora ted  into t h e  f l ight  
vehicle.  Engine J -2052 w a s  r e m o v e d  f r o m  the  J - 4  t e s t  
c e l l  i n  October  and rep laced  by engine J-2047. The pur -  
pose  of th i s  engine exchange was  t o  evaluate  a  second 
s a m p l e  of the  capabi l i ty  of the  engine fue l  pump t o  s t a r t  
under  v e r y  low inlet  p r e s s u r e .  

ENGINE PRODUCTION AND DELIVERIES 

1. F-1 ENGINES 

E l e v e n  production F - 1  engines  w e r e  accepted  dur ing  t h i s  
s i x  month  per iod .  Ass ignment  of the  engines  w e r e :  

a )  T h e B o e i n g C o m p a n y  S-IC-9 f l i g h t s t a g e  1 
b) The Boeing Company S-IC-10 f l ight  s t age  5 
c )  T h e  Boeing Company S-IC-11 f l ight  s t age  3 
d )  Unassigned 2 



F- 1 ENGINES (Continued) 

Approximately 35 tests  were  conducted for 2, 815. 87 
seconds during the acceptance testing of seven engines. 

As  of December 31, a total of seventy-five F-1  engines 
had been delivered. 

J - 2  ENGINES 

Twelve J -2  production engines were  accepted this period, 
and were  allocated a s  Government Furnished Equipment 
a s  follows: 

a )  North American Aviation S-I1 Flight Stages 9 
b) Douglas Aircraf t  Corp. S-IVB Flight Stages 3 

This makes a total of one hundred and nine J -2  engines 
delivered by Rocketdyne through December 31. All  of 
these engines were  utilized either on Saturn V vehicles or  
a s  Saturn V spares .  Acceptance testing during this repor t  
period resulted in thirty-five + being conducted for an 
accumulated total  of 4,449 sc 
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G. INSTRUMENT UNITS 

General  

S-IU-503 was waiting shipment t o  KSC a t  c lose  of the  r epo r t  
period. The S-IU-504 was accepted by NASA on November 1 
and was  undergoing additional modification. The S-IU-505 
and 506 were  in  component assembly  and s t ruc tu ra l  fabr ica t i  
respectively.  

1. S-IU-503 FLIGHT INSTRUMENT UNIT 

S-IU-503 final  s ta tus  meeting was  held on July  5. Checko 
was  completed by the  end of the  f i r s t  week in  July. 

The unit was placed on a n  assembly  stand in  s to rage  pendir 
instal lat ion of modifications. During the month of August, 
s o m e  thought was  given t o  removing IU-504 f r o m  the check- 
out stand and replacing it with IU-503 in o r d e r  t o  meet  the  
IU-503 cu r r en t  On-Dock'KSC date. The plan was abandoned 
due t o  a new and l a t e r  On-Dock KSC date fo r  IU-503. S-IU-5 
requi red  33 modifications p r io r  t o  i t s  shipment t o  KSC. It 
was es t imated  that  3 weeks would be needed t o  pe r fo rm the 
modifications, another 2 weeks t o  update and validate the  
checkout station, and finally 3 m o r e  weeks t o  accomplish' 
the  actual  checkout. An additional week would be needed 
f o r  p repara t ion  fo r  shipment. 

The unit was  removed f r o m  s torage  and incorporation of the  
modifications began on September  7. Significant p rog re s s  
was made through the  thi rd  week in September.  Inspection 
disclosed a dent i n  cold plate number 20 which occur red  dur -  
ing r e  installat ion of a n  e lectronic  assembly ;  the  damaged 
plate was  replaced. 

During the final  week of September ,  12 of the  33 requi red  
modifications were  completed with a to ta l  of 1 9  modifications 
i n  p rogress .  Seven additional modifications were  added to  the  
IU-503 modification list, making a new to ta l  of 40 modifica- 
t ions required.  Work continued to  p rog re s s ,  and a t  the  end 
of the  f i r s t  week in  October, a l l  but t h r e e  modifications had 
been completed, and S-IU-503 was in the  checkout stand. 



S-IU-503 FLIGHT INSTRUMENT UNIT ( Continued) 

Checkout s ta t ion validation was completed on November 14, 
and sys t em checkout began the s a m e  day. The Power  
Distribution and Control t e s t  (PD&C) was conducted on 
November 15, but was unsuccessful  due t o  E lec t r i ca l  Support 
Equipment (ESE) and procedure  problems. 

S-IU-503 remained in  the checkout stand, and re tes t ing  of 
var ious  sys t ems  continued through the end of November and 
into December.  By the second week of December ,  the  .re.- 
t e s t  was complete;  however, s eve ra l  anomalies  we re  r e -  
vealed. It was decided that  random re t e s t  of the problem 
a r e a s  would best  facil i tate closeout of sy s t ems  checkout. 

At the  c lose  of the  r epo r t  period, a l l  r e t e s t s  had been sa t i s -  
factor i ly  completed, and S-IU- 503 was awaiting shipment 
by Super Guppy t o  KSC. 

S-IU-504 FLIGHT INSTRUMENT UNIT 

Constra ints  mentioned in l a s t  p rog re s s  r epo r t  continued in the 
e a r l y  par t  of th is  period. Total  assembly  of S-IU-504 was 
constra ined by the following shor tages:  Gas Bearing Supply 
Panel,  Water Menthanol Accumulator,  E l ec t r i ca l  Assembl ies ,  
CCS Directional Antenna, C-Band Transponder ,  S-Band 
Transponder ,  CCS Power  Amplifier ,  and R F  Assembly. 

The Umbilical through End-i tem t e s t  was completed on July  19, 
and the unit was moved t o  the checkout stand Ju ly  21 
(F igure  14). The GN2 Leak t e s t  was sat isfactor i ly  completed 
during week ending July 27, and the  S-IU-504 began sys t ems  
checkout on July  28. 

During checkout, the IU-504's 56 volt power supply failed, 
and was replaced with a n  a l te rna te  unit. Checkout continued, 
and by the middle of August the sub-sys tem checkout phase 
began, whereby each  sys t em underwent individual test ing.  
Fa i lu r e  of the  270 multiplexer on August 23 ,  plus s eve ra l  
o ther  problems,  such a s  pa r t s  shor tages ,  brought about a 
delay in completion of the S-IU-504 checkout. 
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Severa l  pa r t s ,  previously l isted a s  shor t ,  we re  received and 
installed together with the Flight Control  Computer,  during 
the  f i r s t  week in September.  The ESE/Vehicle Compatibility 
t e s t  failed due t o  a c i rcui t  t o  chass i s  ground e lec t r ica l  sho r t  
in  the  Flight Control  Computer. The Computer was  removed 
fo r  r epa i r  on September  11, Absence of th is  assembly  was 
the  major  problem confronting checkout of the  S-IU-504. A 
Non-Flight Model of the  Flight Control  Computer was installed, 
and checkout continued s o  f a r  a s  possible. 

The f i r s t  week in October saw the conclusion of the fifth 
"Simulated Plug Drop tes t" ;  all five of these  t e s t s  w e r e  
e i ther  unsatisfactory o r  we re  premature ly  terminated.  In- 
vestigation of these  problems and a subsequent t e s t  on 
October 5, proved satisfactory.  

A simulated flight t e s t  was conducted on October 6. The p re -  
lift off data was unsatisfactory,  and a r e r u n  was  scheduled 
f o r  October 13. Drain,  d r y  and ref i l l  operations of the  IU 
were  conducted on October 10 and 11. A noise spike on 
LVDA ladder output was thought t o  be isolated t o  r e l ay  K41 
in  6D3A2 control  distr ibutor.  The dis t r ibutor  was removed, 
and the  r e l ay  was replaced.  A r e r u n  of the PD&C t e s t  showed 
the  noise spike s t i l l  existed;  however, th is  spike i s  no longer 
a problem. The simulated flight t e s t  was r e r u n  on October 18; 
evaluation of the data  proved sat isfactory,  and the S-IU-504 
was  removed f r o m  the checkout stand on October 30. 

During the f i r s t  week in November, the Inst rument  Unit under- 
went final government inspection. Major problems constra in-  
ing government acceptance involved numerous discrepancies  
in the documentation reflecting the "as -buil tff  ve r sus  the 
"as-designed" configuration. These differences w e r e  co r r ec t ed  
The S-IU-504 was  accepted by NASA on November 14, and 
the  unit was prepared  t o  undergo modifications. 

By the  end of the month, a l l  mod kits we re  ready  fo r  instal l-  
ation; however, the  checkout stat ion was occupied by the  
S-IU-503 undergoing re- tes t .  During the week of Decem- 
b e r  14, the  IU-503 completed i ts  r e t e s t ;  but, due t o  anomalies  



S-IU-504 FLIGHT INSTRUMENT UNIT (Continued) 

the  unit remained in  the  checkout station, thus fur ther  delay- 
ing final  tes t ing of the IU-504. 

3. S-IU-505 FLIGHT INSTRUMENT UNIT 

The S-IU-505 was installe'd in the  relocated fabrication 
stand during ihe la t t e r  days of the l a s t  repor t ing period, and 
fabr icat ion progressed  sat isfactor i ly  during the month of 
July  (F igure  15). As of the second week in August, fabr ica-  
t ion was  es t imated t o  be 85% complete. 

During the following week, much activity was devoted t o  in- 
s ta l la t ion of i n se r t s  fo r  antenna mounting brackets.  On 
August 15, S-IU-505 was lifted f r o m  the fabrication stand,  
and taken to  the X-ray  bay where  each  c lus te r  of i n se r t s  fo r  
the  eight antenna mounting brackets  we re  X-rayed. 

By the end of August, remaining work  neces sa ry  t o  complete 
fabrication consisted of installation of Vibration Dampeners ,  
Ground Rivets, and Antenna Mounts. The unit required 
touch-up painting, a f te r  which assembly  operations began 
on September  12. 

By the end of September ,  IU-505 assembly  s ta tus  was: 5 cold 
plates,  a l l  hazardous gas  tubing, and 5 cable t r a y  support  
b racke ts  installed. Fur ther  manufacture and assembly  was 
constra ined due t o  non-availability of other cold plates that  
had been re jected because of suspected contamination. MSFC 
and Contractor  personnel  met  in a n  a t tempt  to  c o r r e c t  the  
situation. The meeting proved successful ,  and the  cold plate 
cor ros ion  problem was resolved.  By the  end of the  f i r s t  week 
in October, manufacturing and assembly  was progress ing  
satisfactori ly.  

Assembly  operations on the S-IU-505 continued into the second 
week of October; however, these  operations were  constra ined 
by a shor tage of cables ,  tube assembl ies ,  a vibration isolation 
assembly ,  Gas Bearing Supply Panel,  and numerous e l ec t r i ca l  
assembl ies .  Insofar a s  possible, assembly  operations 
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continued, but by the th i rd  week of October, additional major  
constra ints  ( f i r s t  s tage p r e s s u r e  regulator ,  LVDAILVDC 
mounting s t ruc ture ,  and water menthol accumulator)  we re  
felt. 

Cable installat ions on IU-505 began during the f i r s t  days of 
November. Major hardware shor tages  continued t o  be 
e l ec t r i ca l  and ECS panel assemblies .  It was es t imated 
during the week of November 16, that  the S-IU-505 was 40% 
complete,  the major  constra ints  previously mentioned con- 
tinued. 

Assembly operations continued during the following week. 
shor tages  continued t o  exis t ;  however, IU-505 was now 
est imated a t  50% complete. On December  7, the antenna 
mounting points we re  r e su r f aced ,  and the  R F  t r ansmi t t e r  
a s sembly  was i n s t a 1 l e d . o ~  December  12. 

On December  21, flight tubing was installed on the  S-IU-505. 
This  tubing had been thoroughly cleaned. Purpose  of clean- 
ing was t o  guard against  contamination of components in the  
Inst rument  Unit's Environmental  Control  and Gas Bearing 
Supply System. This was the las t  component assembly  r e -  
ported p r io r  t o  the  c lose  of the reporting period. 

4. S-IU-506FLIGHT INSTRUMENT UNIT 

S-IU-506 was in  the initial fabrication phrase  on October 19, 
two segments  of the  IU-506 were  in  place on the fabr icat ion 
stand. By the week of November 16, a l l  IU segments  w e r e  
in  place,  and s t ruc tu ra l  fabrication s t a r t ed  (F igure  16). 
S t ruc tura l  fabrication continued through the end of the  repor t -  
ing period, with no problems being encountered. 
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H. LAUNCH VEHICLE GROUND SUPPORT EQUIPMENT (LVGSE) 

Genera l  

LH2 Burn Pond modifications fo r  Pad A were  completed during 
th i s  r epo r t  period. The replacement  on both Pad  A and Pad  By 
of a 6" LOX vent line with 1.0" lines, and of 10" LOX fil l  l ines 
with 14" l ines was a l so  completed during the period. Pad  A and 
LUT 1 sustained some damage in support  of the AS-501 launch, 
a damage a s se s smen t  was made,  and r e p a i r s  and refurbishment  
began immediately. Modification and validation of LUT 1 and 2 
s e rv i ce  a r m s  was  completed. Spacecraf t  automatic checkout 
equipment fo r  F i r ing  Room 3 a r r i ved  in  September.  

1. PAD A 

This r epo r t  opened with the completion of the  Pad  Te rmina l  
Control  Room (PTCR)/LCC Integrated t e s t  on July  3. 

Environmental  Control  Sys tem (ECS) control  panel mods 
w e r e  completed the  l a s t  of July,  and Environmental  Control  
Sys tem Air-to-GNZ Changeover t e s t s  we re  run  e a r l y  in  
August. Environmental  Control Sys tem GNZ functional t e s t -  
ing was performed the th i rd  week of August, and integrated 
tes t ing was  completed by August 28, a f te r  AS-501's t r a n s f e r  
t o  Pad. 

LH2 Storage A r e a  leak tes t ing was completed July 12, and 
integrated tes t ing on August 28. LH2 vacuum jacket line 
evacuation.and leak tes t ing was a l so  completed th i s  date. 

Cold alignment of LOX pump 126 was accomplished on Aug- 
ust  8, of pump 106 on August 14, and of pump 107 on 
August 15. Warm alignment of pump 107 a l s o  occur red  
August 15. Cross-country  LOX line cleaning revealed 
four cracked lap welds which were  replaced with forged 
flanges. LOX pump cold alignments we re  completed by 
August 18, and sub-system t e s t s  we re  successful ly  per -  
formed.  LOX s torage  filling was accomplished August 24. 

LOX p rep re s  sur izat ion l ines,  which had a r r i ved  August 3, 
we re  cleaned on August 24, and subsequently installed on Pad 
A. 



PAD A (Continued) 

RP-1 F u e l  Circulation tes t ing was completed August 24. 

LOX Simulated Loading t e s t  was  successful ly  accomplished 
August 3 1. 

GSE e lec t r i ca l /mechanica l  end-to-end and hardware  checks 
w e r e  completed September  6. 

The LOX s torage  facil i ty was  used t o  s t o r e  LH2 f o r  AS-501. 

Tank filling began July  24, was completed Ju ly  28, with 
s y s t e m  functional checkout completed by September  25. 

Replacement  of the 6" LOX vent l ines with 10" l ines ,  t o  r e -  
l ieve overpressur iza t ion  problems,  was  completed during 
the  second week of August. All the  10" vent line s y s t e m  in- 
s ta l la t ions  we re  completed by November 7. 

Pad  A supported the  launch of AS-501 on November 9. Blas t  
damage was susta ined by the Engine Serv ice  C a r t  and P la t -  
f o rms .  The res i l i en t  Crawlerway sur face  on the  Pad  was 
s eve r ly  damaged, and the f lame def lector  sur face  cracked.  
The RP-1  in terface  m a s t  was  dis tor ted by heat ,  and the  
Mobile Serv ice  S t ruc ture  mounts sus ta ined s e v e r e  heat and 
b las t  damage. 

All r ework  and replacement  mus t  be completed in e a r l y  
1968, t o  support  AS-502 t r a n s f e r  t o  the  Pad. 

LAUNCH UMBILICAL TOWER NO. 1 (LUT 1 )  

The RP-1  fuel  s y s t e m  f lush was  completed the  f i r s t  week of 
July,  and RP-1 t r a n s f e r  s y s t e m  leak checks  w e r e  accomp- 
l ished Ju ly  28. All a luminum LOX valves we re  replaced 
with s ta in less  s t e e l  valves and changeout was  completed 
August 9. LH2 baseline t e s t s  we re  r u n  the  second week of 
July, and LH2 leak  checks we re  r u n  August 12-16. 

The RP-1  LCCIPTCH integrated t e s t  r un  was  completed 
August 14. S-IVB propellant/vehicle in terface  was  effected 
and ver i f ied  August 15. S-IC propellant/vehicle in terface  



LAUNCH UMBILICAL TOWER NO. 1 (LUT 1)  Continued 

followed on August 17. LOX and propellant  p re -pre  s sur iza t ion  
checkout we re  accomplished September  10. 

A Marot ta  valve inspection on August 17-18 revealed 6 d i s -  
crepant  valves. These  we re  removed and replaced.  Fo r ty  
valves  we re  inaccess  ible, and could not be inspected. A 
decis ion was made,  on August 22, t o  cover  the  inaccess ible  
valves with potting compound t o  prevent potential in ternal  
wa t e r  damage.  

Operational  Readiness requ i rements  w e r e  m e t  with AS-501 
being moved t o  Pad  A on August 26. 

LUT interface  leak checks we re  completed September  6. 
Spacecraf t  Power-on was accomplished September  7, and 
Spacecraf t  Vehicle Cut-off and Malfunction t e s t  was  r u n  
September  13. The LH2 coldflow t e s t  occu r r ed  Sep tember  20. 

The instal lat ion of a Helium purge t o  the  LH2 valves  on LUT 1 

and pad faci l i t ies  was  completed September  8. ECS/LCC - 
Vehicle Interface t e s t s  ( P a r t  111) were  completed e a r l y  in 
Sep tember ,  and Hazardous Gas Detection Sys tem leak checks 
of a l l  s t ages  we re  sa t is factor i ly  completed September  10. 

LUT level  fogging sys t em t e s t s  we re  r u n  Sep tember  12. Two 
faulty valves  we re  found, and broken d iaphrams  w e r e  s u s -  
pected. The valves we re  replaced,  the  s y s t e m  r ep re s su r i zed ,  
and t e s t s  we re  r e r u n  on September  16. 

A Q-ball r emoval  sy s t em was instal led the f i r s t  week of 
September .  Visual inspection and p re s su r i za t i on  checks  of 
the  sy s t em were  performed September  16. The s y s t e m  was  
damaged during tes t ing by the  LUT hammerhead  c r ane ,  and 
was  subsequently replaced by the  Apollo 6 sys tem.  The new 
s y s t e m  allowed completed Cover Re t rac t  and LCC integrated 
t e s t s  by the  end of the month. 

The ECS GN2 Moisture Level t e s t  was  per formed  e a r l y  in 
October. LH2 s to rage  tanks we re  filled and topped off 
October 17, and LUT iner t  pref i l l  units and cryogenic propel-  
lant  s to rage  tanks  on October 24. 



LVGSE (Continued) 

SERVICE ARMS L U T  1 

Serv ice  A r m  (SA) activity was r e s t r i c t ed  largely  t o  modifica- 
t ion and checkout. 

SA 1 - C a r r i e r  assembly  modifications and ins t rument  
functional t e s t s  were  completed the f i r s t  week in 
August. LOX debr i s  valves were  reworked to  r e -  
duce p r e s s u r e  during disconnect; th i s  was  accomp- 
lished by the  end of September.  LOX f i l l  and drain  
l ines were  successfully leak checked October 8. 
SA-8 reconnect mechanism was installed and leak 
checked October 24, and a new (replacement)  stagc 
bearing plate was installed and bonded October 30 ,  
A c r a c k  was discovered in the  original  plate. 

SA 2 - A discrepant  indi'cator switch was replaced on 
August 17. 

SA 3 - Serv i ce -a rm pressur izat ion,  d a m p e r - a r m  switc 
and re t rac t ion  was successfully accomplished 
August 10. A new stage bearing plate was insta 
and bonded August 30. 

SA 4 - A propellant pneumatic withdrawal cylinder an1 
latch-back cylinder we re  installed and tes ted i 
Storage duct jib hoist installations were  compl 
August. LOX pre-pressur iza t ion ,  f i l l  and dr ;  
l ines,  and the NAA J - r i n g  purge line a t  the br 
we re  installed in September;  however, the  L( 
and d ra in  line subsequently developed a leak 
changed out in October. 

SA 5 - A kinked fuel  standby prepressur iza t ion  line 
placed October 6, and GN2 vent lines w e r e  
fully leak checked October 8. 

SA 6 - St raza  duct instal lat ions were  completed ir 
LH2 fi l l  and d ra in  lines were  successful ly  
October 24. 



SERVICE ARMS LUT 1 (Continued) 

SA 7 - A leaking LH2 vent line was found t o  be kinked; the  
line was straightened and successfully leak checked 
in  September.  Cryogenic leaks  developed during 
tes t ing in  e a r l y  October,  and resul ted in the  replace-  
ment  of a GN2 vent line f lex hose. Serv ice  a r m  ex- 
t e rna l  platform locking mechanism installat ions 
were  completed October 25. 

SA 8 - In August, an  interface problem between the s e rv i ce  
a r m  f i l ter  box and the Mobile Service  S t ruc ture  
(MSS) ' lclamshell ' l ,  preventing the c losure  of the 
MSS platform, was resolved by the relocation of the 
f i l ter  box. 

Permanent  weatherproofings, and emergency  e g r e s s  
modifications were  completed in e a r l y  September.  
An interface problem between the s e rv i ce  a r m  ex- 
tension platform and the Spacecraf t  was resolved,  
e a r l y  in November, by the modification of the  s e r -  
vice a r m  extension tip. 

SA 9 - Cryogenic f i l l  and bleed t e s t s  we re  completed la te  
in  July. SA functional tes t ing in manual, automatic,  and 
and remote  manual modes was successful ly  com- 
pleted in  August. SA integrated tes t ing was a l so  
completed in  August, following shea r  -door installa-  
tion. 

Permanent  weatherproofing and f i r e  hose installa-  
t ions were  accomplished in September ,  a l so  environ- 
mental  chamber  control  l ines  were  pressur ized .  
Serv ice  a r m  pressur izat ion,  damper  a r m  switch- 
over  and r e t r a c t  we re  successfully accomplished 
e a r l y  in  October. 

Ta i l  Service  Mast (TSM) Cryogenic Line 'Fil l  and 
Bleed t e s t s  we re  completed e a r l y  in  August. A 
leak was discovered in the cylinder supply and 
contrbl  valve of TSM 3 - 4  during s low-re t rac t  t e s t s  
in  August. The cylinder was replaced,  and slow- 
r e t r a c t  was subsequently accomplished. A manual 
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bleed valve on TSM 3-2 leaked during SA tes t ing 
and was replaced August 11. TSM inodification 
functional tes t ing was completed September  20. 

Hold Down A r m  (HDA) / LCC integration tes t ing 
using ordnance,  was completed August 15, and in- 
tegrat ion tes t ing was fully completed August 18. 
Control  r e l ea se  modifications were  completed by 
the  end of August. On October 24, it  was  d i s -  
covered that  the stage bearing plate on HDA 1 was 
cracked,  and the epoxy bonding on HDA 3 bearing 
plate was sheared ;  these  were  replaced before the 
end of the month. HDA lanyard modifications were  
completed October 30. 

3. LAUNCH UMBILICAL TOWER NO. 2 (LUT, 2)  

On August 18, a valv'e on the LUT 6, 000 psig GNz s y s t e m w a s  
inadvertently opened result ing in s eve ra l  s e a l  leaks.  As a 
resu l t ,  IU Pneumatic  Console Remote checkout was delayed 
3 days. 

Launch Control  C e n t e r l ~ i r i n g  Room 2 guidance console 
modifications, calibrations,  and checkout w e r e  completed 
August 25. 

Init ial  blowdown of all. SA control  consoles was accomplished 
September  13. 

The LCC ground computer remote  control  panel was in- 
s ta l led September  16. 

LUT Hydraulic Charging Unit Supply and Return Line P r e s -  
s u r e  t e s t  was  r u n  September  16. 

MSS/LH2 Disconnect t e s t  was completed September  18. 
Damper  Ret rac t  and Reconnect (DDRS) winch, winch control  
panel, and control  console were  installed during the week 
of October 6. Reinstallat ion of a n  LH2 18 inch vent line, 
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previously removed for  modification, was  a l s o  accomplished 
dur ing t h i s  week. The main  LOX d ischarge  line was  instal led 
dur ing the  week of October 20. The LOX propellant  control  
console,  and the  LOX by-pass s y s t e m  control  console w e r e  
instal led the  f i r s t  week of November. All  14 inch ma in  
LOX f i l l  l ines  we re  instal led by November 10. Damper  a r m  
instal lat ions began November 20 - - completion i s  expected 
e a r l y  in January ,  1968. The industr ia l  wa te r  ma in  deluge 
r i s e r  was  e rec ted  November 6. 

SERVICE ARMS LUT 2 

Al l  SA modifications, requ i red  p r io r  t o  SA validation, w e r e  
completed October 30. 

SA 1 - Ret r ac t  Component P r e s s u r e  and Bleed t e s t s  w e r e  
completed October 31. 

SA 2 - Withdrawal Subsystem functional t e s t  was  accomp- 
l i shed December  1. 

SA 3 - Withdrawal Subsystem functional t e s t  was  accomp- 
l i shed December  1. 

SA 4 - Ret r ac t  P r e s s u r e  and Bleed t e s t  was  per formed  
December  1, Withdrawal Component t e s t  Decem- 
be r  6, and LCC integrated t e s t s  on December  8. 

SA 5 - Manual Withdrawal and Withdrawal functional t e s t s  
w e r e  completed the f i r s t  two days of December ,  and 
LCC integrated t e s t s  December  5. 

SA 6 - Ret r ac t  P r e s s u r e  and Bleed t e s t  was  per formed  
November 19, Subsystem functional t e s t  the  following 
day, and LCC integrated t e s t s  November 28. 

SA 7 - Component P r e s s u r e  and Bleed t e s t s  w e r e  per formed  
October 31, Withdrawal Subsystem functional t e s t  
November 24, and LCC integrated t e s t s  November 28. 
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SA 8 - Withdrawal Subsys tem functional t e s t s  w e r e  com-  
pleted October 31, and LCC integrated t e s t s  
November 16. SA 8 validation was  completed 
November 20. 

SA 9 - Withdrawal Subsys tem functional t e s t s  w e r e  p e r -  
f o rmed  December  6. 

TSM - Slow Re t r ac t  t e s t s  of TSM 3-4  w e r e  successful ly  
completed November 28, and TSM 1-2 Subsys tem 
functional t e s t s  December  1. TSMILCC integrated 
t e s t  was  r u n  December  2. 

HDA - HDA/LCC integrated t e s t  w a s  success fu l ly  com- 
pleted during the  week of December  7-14. 

LUT 2 suppor ted the  Launch Vehicle Over  Al l  T e s t  (LVIOAT) 
Plugs- in  on December  21. 

6. PAD B 

Functional  tes t ing of Pad  B RP-1  Prope l lan t  Sys t em w a s  
accomplished August 16. 

LH2 S ys t em functional tes t ing was  completed Sep tember  12,  

wi th  LH2 Sys t em f i l l  following on Sep tember  17. 

P h a s e  2 of Pad  B Burn  Pond modificat ions w e r e  completed 
November 3. 

LOX Prope l lan t  and By-pass  Sys t em Consoles  w e r e  ins ta l led  
November 2, along with the  LOX P u r g e  Panel .  

Ins ta l la t ion of all 1.4" LOX f i l l  l ines ,  and 10" vent  l ines  w e r e  
completed November 10. Cold Shock tes t ing of t he se  c r o s s -  
country  l ines  was  accomplished November 30. 

7. LAUNCH UMBILICAL TOWER NO. 3 (LUT 3)  

Spacecra f t  automat ic  checkout equipment f o r  F i r i ng  Room 3 
a r r i v e d  KSC Sep tember  15. 



LAUNCH UMBILICAL TOWER NO. 3 (LUT 3) (Continued) 

Rust  and sca le  removal  and repainting of LUT 3 was  accom- 
plished November 13, and the  LUT was  moved to  Pad B on 
November 21, for  Interface Compatibility t es t s .  

LCC/RCA 110A COMPUTER 

A new Operational  Sys tem (OPS) tape,  containing the  Auto- 
ma t i c  Checkout Equipment (ACE) port ion of the  Emergency  
Detection Sys tem (EDS) p rog ram fo r  the  11 OA, a r r i v e d  
on July  22; ver i f ica t ion was  completed two days l a te r .  

Two modules that  had caused a m e m o r y  dispar i ty  during 
LV/OAT 2 r e r u n  were  replaced August 14. 

Checkout of LCC computer power supply, and instal lat ion 
of a new 11 0A computer  d rum w e r e  accomplished August 21. 

LCC Count Clock modifications we re  completed August 24. 

Serv ice  Module Deluge Pane l ILCC integrated t e s t s  w e r e  com- 
pleted September  12. 

LCC completed requ i rements  fo r  remote  re-init ial ization on 
Sep tember  18. 

Cal ibra t ion of the  LCC Digital Events  Evaluation magnetic 
tape unit was  completed October 26. 

Checkout of the  LCC Display Console was  accomplished 
e a r l y  in November, and with the  instal lat ion and checkout 
of the  new OPS p rog ram on November 11, the  LCC was  
r eady  t o  support  SA /LCC integration testing. 

A flight control  computer failed during checkout, on 
December  4, th i s  requ i red  re turning the  computer  t o  t he  
vendor, The repa i red  unit was  re tu rned  t o  KSC, and re- 
instal led before the  end of December, 
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POST AS-501 LAUNCH DAMAGE ASSESSMENT 

An inspection of launch facil i t ies,  utilized in the November 
9, launch of AS-501, was made to a s s e s s  damage to those 
facilities. The assessment  was limited to a visual in- 
spection to determine the extent of damage. Only limited 
testing was accomplished during this inspection. Following 
i s  a brief assessment  of major  damage sustained by the 
facil i t ies.  

PAD A LUT 1 - Refurbishment and validation of Tail  
Service Masts and Holddown Arms  i s  scheduled for  com-  
pletion by January 17, 1968. Completion of Service A r m  
refurbishment and validation i s  anticipated by the end of 
January. 

a )  Propellant Systems - Recertification testing began 
December 29. 

LOX System - There  was contamination of LOX 
Sys tems lines. 

RP-  1 - Damage consisted of burned and bent piping 
i n  the disconnect tower. 

LH2 - Most significant damage was a c rack  in the 
burn panel which allowed water to leak in. 

Propellant Loading Networks - Overall  damage to pro-  
pellant e lectr ical  sys tems was minimal;  however, 
water was found in propellant consoles and dis t r ibutors  - 
this had not been anticipated. Some cables showed 
heat and f i r e  damage. 

b) Pre-Fl ight  Service-Arms,  Damper Retract  & Reconnect 
Sys tems 

Auxiliary Damping Systems - Service A r m  1, S-IC Inter- 
tank - All the LOX lines were  contaminated and the Hinge 
Cylinder Bleed Valve connections came loose allowing 



Pre-Fl igh t  Serv ice  A r m s ,  Damper  Ret rac t  & Reconnect Sys tems  
(Continued) 

leakage of hydraulic oil in hinge a r e a ,  causing undeter-  
mined damage to  lower hinge. Control  console num- 
be r  1 doors  we re  blown open, damaging latches.  Se r -  
vice A r m  1 does not have to  be removed f r o m  tower fo r  
rework  but the LOX lines must  be removed and cleaned. 

Serv ice  A r m  2 - S-IC Forward  - Hinge Cylinder Bleed 
Valve connections came loose allowing leakage of 
hydraulic oil in  hinge a r ea .  The oil  burned, causing 
undetermined damage to  upper and lower hinges, en- 
vironmental  control  sy s t em flex hose,  vehicle s e rv i ce  
line f lex hose,  and associated tubing. Control  console 
doors  blew open, damaging latches.  The A r m  does not 
have t o  be removed f r o m  tower. Recertif ication began 
December  1 4  and Service  A r m  2 was available fo r  
vehicle processing December  28. 

Service  A r m  3 - S-I1 Aft - Same a s  Serv ice  A r m  2. 
Recertif ication was accomplished December 14 t o  18. 

Damper  Ret rac t  and Reconnect Sys tem - The only 
visible damage was a cracked weld a t  a local  console 
door hinge. This resul ted f r o m  a n  excessive negative 
p r e s s u r e  outside the console. This A r m  does not have 
t o  be removed f r o m  Tower,  Recertif ication was 
accomplished December  11 to  19. 

Serv ice  A r m  9 - Command Module - The Environment 
Chamber  door was bent and twisted and the Environ- 
ment Chamber  ove r -p re s su re  vent was broken. Con- 
t r o l  console door latches were  broken. 

All  damage resul ted f r o m  excessive negative p r e s s u r e  
outside of enclosed a r ea s .  All  damaged par t s  will  be 
replaced.  This  A r m  does not have t o  be removed f r o m  
Tower. 

c )  Serv ice  A r m  and Ta i l  Service  Mast E l ec t r i ca l  Sys tems  

Ta i l  Serv ice  Mast - Cables in the lower par t  of Ta i l  
Service  Mast appeared to  be undamaged; however, it 
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is assumed that a l l  Ta i l  Service Mast umbilicals were  
damaged and a l l  will be replaced. 

Hold Down A r m s  - Cabling and J boxes internal to 
Hold Down A r m s  1, 3,  and 4 were  damaged by flame. 

Service A r m  1 - This a r m  (at  60 '  level) sustained 
heaviest cable damage. 

Service A r m s  2, 3, 4 - Cables a t  hinge points sustained 
damage due to hydraulic oil f i r e  - -  positioned indicator 
cables internal to the hinges were  probably destroyed. 

Service A r m s  5, 6, 7, 8 - Only minor damage was 
sustained. 

d) In-Flight Service A r m s  

Service A r m  4 - S-I1 Intermediate - The control console 
doors blew open, damaging latches; extensive hinge 
a r e a  damage was due to hydraulic oil  f i r e s ;  hinge - 
end LOX LH2 flexhoses were  exposed to high tempera-  
tu re  due to hydraulic oil f i res ;  the "Arm Extended" 
switch was burned by hydraulic oi l  f i res ;  hinge cover 
(aluminum) on lower hinge melted, hydraulic hoses 
inside were  burned, and the hinge cylinder and bearings 
were  exposed to high temperature.  

Service A r m  5 - S-I1 Forward - The control console 
doors blew open and the door latch was damaged. De- 
celeration bleed valve assemblies  leaked hydraulic fluid 
and a LH2 vent line convolute section was damaged. 
This A r m  does not havq to be removed f r o m  Tower. 

S e ~ v i c e  A r m  6 - S-IVB Aft - The secondary separation 
lanyard was 'broken and the insulation on cables was 
damaged. This A r m  does not have to be removed f r o m  
Tower. 

Service A r m  7 - S-IVB Forward - The insulation of Water 
Methanol line was pulled loose and the door latch a s s e m -  
bly on control console was sheared off. This A r m  does 
not have to be removed f r o m  Tower. 
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Ta i l  Service  Mast - The lower hood of Tai l  Service  
Mast  1 - 2  was blown away but the upper hood remained 
attached - both hoods on Tail  Service  Mast  3-2 and 3-4 
were  blown away. All  hood actuators  were  in the open 
position. 

Aft Umbilical C a r r i e r s  - All  Umbilical C a r r i e r s  s u s -  
tained major  damage due to being exposed to d i rec t  
hea t  and engine blast  when Ta i l  Service  Mast  hoods 
did not c lose  during launch. 

Engine Service Lines - The silicone canvas Environ- 
mental  Control  Sys tem (ECS) duct was burned com- 
pletely through a t  the aft umbil ical  c a r r i e r .  

Tai l  Service  Mast Base - The dynatherm covering pe r -  
formed well  in protecting the m a s t  s t ruc ture  f r o m  high 
tempera tures .  Operational plumbing and components 
in a l l  mas t s  appeared to be in good condition, excluding 
discoloration f r o m  the seve re  environment. 

Hold Down A r m s  - All  the paint was burned off, but no 
discernable damage was noted to casings themselves .  
Hold Down A r m  protective hoods were  warped due to 
heat,  but were  repairable .  

e )  S -1C Elec t r ic  Supply Equipment Mechanical Systems 

S-IC Ground Umbilical C a r r i e r s  - The umbilical  c a r r i e r s  
for  the Tai l  Service  Masts  suffered considerable 
damage - complete refurbishment  required.  

Intertank and Forward Skir t  Access  Equipment Storage 
Containers - The s torage containers suffered cons ider -  
able damage; bulkhead protective equipment was a l so  
damaged . 

f )  S-IC Ground Support Equipment Elec t r ica l  Systems 

Forward  Umbilical Service  Unit (FUSU) on 100' level 
sustained major  damage when the doors  blew off. FUSU 
components and cables  were  subjected to water  and f i r e  
damag e . 
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g) Access  Equipment, and High P r e s s u r e  Industrial 
Water Systems 

Pla t form and Transponder System - LUT level zero 
platform was dislodged f r o m  i t s  secured position atop 
the Engine Service platform, and totally destroyed. 
Debris was strewn over a 800'  x 600 '  a r e a  on the south 
side of the Pad. 

The Engine Service Platform was dislodged f r o m  i t s  
secured position atop the Platform Transpor ter ;  how- 
ever,  i t  remained on the Transporter .  Several  sections 
of grating a r e  missing o r  bent. The bolts securing 
two guide assemblies  were  sheared off. 

The Platform Transporter  was pushed off the end of the 
ra i l s ,  taking with i t- the r a i l  stops and the south Trans -  
porter  winches. The Transporter  sustained damage to 
the outer s t ruc tura l  I-beam on the south s ide.  The hand- 
r a i l  was missing. The wheel t ruck bolts, which secure  
the truck to the I-beam of the Transporter  were  sheared 
off. I t  has  been recommended that the Transpor ter  
s torage a r e a  be relocated for subsequent launches. 

The Southwest Transpor ter  winch cover was smashed 
by the Transpor ter ,  and the winch was torn f r o m  i t s  
mounting pad. The winch received extensive damage 
to most  components, such as:  spring f rame,  shaft 
bearing, gear  covers ,  motor housing, gear  damage. 
The electr ical  control box was dislodged, and other 
e lectr ical  damage was sustained. 

The Southeast winch cover was smashed by the Trans -  
porter ,  and the winch was torn f r o m  i t s  mounting pad. 
The damaged cover was jammed in place, preventing 
assessment  of damage to the winch. It has  been r e -  
commended that winches be buried below Pad level. 
The r a i l  stops were  torn f rom their mounting pads by 
the Transporter .  



Access Equipment, and High P r e s s u r e  Industrial Water Systems 
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LUT Level Ze ro  Winches - Winch A received minor 
damage f rom an unknown flying object. The covers  
on winches B & C were  blown off, and both winches 
received extensive damage approaching total  des t ruc - 
tion. It has  been recommended that winches be r e -  
moved during launch. 

Emergency Access  Platform - The Emergency Access  
Platform cover was blown off. The interior of the 
Emergency Access  Platform was not accessible for 
inspection. 

Industrial  Water System - Damage to the Industrial  
Water Systems was confined to two nozzles in the 
flame trench, and slightly burned cables on the LUT 
tower feeding the LUT Level Fogging Control valves. 

Environmental Control System (ECS) - Damage was 
sustained by the ECS ducts on the LUT Zero Level, 
and the vert ical  run  between the Zero  Level and the 
30' Level. All duct assemblies,  flex joints, and 
elbows in this a r e a  require  replacement. All ECS/ 
LUT interface flex ducts and horizontal ducts on the 
Pad ECS Tower a l so  require  replacement. 



A PPR OVAL 

SATURN V SEMI-ANNUAL PROGRESS REPORT 

(July 1, 1967 - December  31, 1967) 

The information i n  th is  r epo r t  has  been reviewed for  secur i ty  
classif ication.  Review of any information concerning the  Department 
of Defense o r  Atomic Energy  Commission programs  has been de te r -  
mined t o  be UNCLASSIFIED. 

ARTHUR RUDOLPH 
Manager,  Sa turn  V P r o g r a m  



DISTRIBUTION LIST 

NASA HEADQUARTERS 
Washington, D. C. 

NASA Headquar te r s  
F e d e r a l  Office Bldg., No. 6 
Washington 25, D. C. 
Attn: MA (6)  

h4ANNED SPACECRAFT CENTER 
Houston. Texas  

Dr. Gilruth, DIR 
Dr. Shea, PA 
Mr. Markley,  PP 
Col. Borman, CB ( 3 )  
Mr. Davidson, R L  

KENNEDY SPACE CENTER 
C a ~ e  Kennedv. F lo r ida  

Dr .  Debus, DIR 
Dr. Gruene, LVO-DIR 
Col. Pe t rone ,  PPR 
Mr. Clearman ,  PPR-5  
Mr. Body, RA 6 
Mr. Poppel, D 
Maj. Murphy, I-K-V 
Libra ry ,  GA 724 

MISSISSIPPI TEST FACILITY 
Bay St. Louis, Miss i s s ipp i  

MICHOUD ASSEMBLY FACILITY 
New Orleans.  Louisiana 

Dr. Constan, I-MICH-MGR ( 5 )  

NASA 
Langley Resea rch  Center 
Hampton, Virginia 
Attn: L ib ra r i an  

NASAIMSFC 
Space & Infor. Sys tems  Division 
12214 Lakewood Blvd. 
Downe y, California 
Attn: Mr. Gengelbach 

Mr. Tyson, I-I/IB-MGR 
NASA Resident Management Off. 
11505 Douglas Road 
Rancho Cordova, California (2) 

NASA 
Wes t e rn  Operations Office 
150 P i co  Blvd. 
Santa Monica, California 

Mr. Balch, I-MT-MGR 
Mr. Auter,  I-MT-MGR 
Mr. Skaggs, I -MT-PC/P  
Mr.  Arender ,  I -MT-PC/P  



DISTRIBUTION LIST (Continued) 

MARSHALL SPACE FLIGHT CENTER 
Huntsville, Alabama 

Dr.  Von Braun, DIR Dr. Hoelzer, R-COMP-DIR 
Mr. Wesson, R-COMP-M 

Dr. Rees,  DEP-T Mr. Cochran, R-COMP-RR 
Mr. Gorman, DEP-A 

Mr. Kuers,  R-ME-DIR 
Mr. Maus, E-DIR Dr. Siebel, R-ME-DIR 
Mr. Reed, E-A Mr. Wuenscher, R-ME-DIR 

Mr. Nowak, R-ME-A ( 5 )  
Mr. Messer ,  E-R (3 )  Mr. Swanson, R-ME-I 

Mr. O r r ,  R-ME-M 
Mr. Slattery,  PA ( 2 )  Mr. Walters,  R-ME-R 

Mr. Dykes, F&D-CH Dr. Lucas,  R-P&VE, DIR (2 )  
Mr. Lada, F & D - P  (3 )  Mr. Hellebrand, R-P&VE, DIR 

Mr. Goerner,  R-P&VE-A (2) 
Mr. Jones,  MS-H (5)  Mr. Brooksbank, R-P&VE-N 
Mr. Remer ,  MS-I Mr. Paul, R-P&VE-P (2) 
Miss  Robertson, MS-IL (8) Mr. Hofues, R-P&VE-RT (5) 
Mr. Garret t ,  MS-0 Mr. Kroll,  R-P&VE-S ( 2 )  

Mr. Aberg, R-P&VE-V ( 2 )  
Mr. Weidner, R-DIR Mr. Palaoro,  R-P&VE-X 

Mr. McCullough, R-P&VE-XA 
Mr. McGartney, R-RM Mr. Lawson, R-P&VE-XC 

Mr. Marshall ,  R-P&VE-XH 
Dr. Geiss ler ,  R-AERO-DIR Mr. Boone, R-P&VE-XK 
Mr. Dahm, R-AERO-A Mr. Burrows, R-P&VE-XR 
Mr. McNair, R-AERO-P 
Mr. Butler, R-AERO-R Mr. Grau, R-QUAL-DIR 
Mrs.  Hightower, R-AERO-RT (5) Mr. Penny, R-QUAL-AA 

Mr. Hendricks, R-QUAL-AM 
Dr. Haeussermann,  R-ASTR-DIR Mr. Krone, R-QUAL-OC (5) 
Mr. Fichtner ,  R-ASTR-E Mr. Brooks, R-QUAL-P 
Mr. Mandel, R-ASTR-G (5) Mr. Brien, R-QUAL-Q 
Mr. Hoberg, R-ASTR-I Mr. Chandler, R-QUAL-R 
Mr. Moore, R-ASTR-N 
Mr. Mack, R-ASTR-S Dr. Stuhlinger, R-RP-DIR 
Mr. Kruidenier,  R-ASTR-Z Mr. Miles, R-RP-R 
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Mr.  Heimburg,  R-TEST-DIR 
Mr. Dodd, R-TEST-A 
Mr. Edwards ,  R-TEST-M 
Mr. Sweetland, R-TEST-M 
Mr. Dr iver ,  R-TEST-SB 

D r .  Mrazek ,  I-DIR 

Col. Hirsch,  I-GO-CH 

Mr. Daly, I -FP-CH 
Mr. W illingham, I-FP- PC 
Mr.  Barnes ,  I-FP-SV 

Mr. Goodrum, I -PL-CH 

Mr. Bullington, I-RM-D 
Mrs .  Taylor ,  I-RM-D 

Col. T e i r ,  I-I/IB-MGR 
Mr.  Johnson,  I-I/IB-C 
Maj. Kminek, 1-111 B - F  
Mr .  Dunlap, I-I/IB-G 
Mr.  Bates ,  I-I/IB-Q 
Mr. Thompson, I-I/IB-SI/IB 
Mr.  Meyers ,  I-I/IB-SIVB 
Mr.  F ikes ,  I-I /IB-T 
Mr.  Simmons,  I-I/IB-U 
Mr.  Powell,  I-I/IB-UR 

Dr.  Rudolph, I- V- MGR 
Mr. Bell, I-V-E 
Mr.  Rowan, I -V-F 
Mr.  Smith, I-V-G 
Mr. Sanders ,  I-V-G 
Mr. D u e r r ,  I-V-IU 

Mr. Sneed, I -V-P  (2)  
Col. Pyle ,  I -V-P  
Mr. Johnston, I-V-P (8) 
Ms. Moody, I-V-Q 
Mr. Urlaub, I-V-SIC 
Col. Yarchin,  I-V-SII 
Mr. Godf r e  y, I- V-SII 
Mr.  McCulloch, I-V-SIVB 
Mr. Cas  s imus,  I-V-SIVB 
Mr. Burns ,  I-V-T 

Mr. Brown, I-E-MGR 
Mr. Hall ,  I -E -F  
Mr. Siniard ,  I -E-J  

Mr. Belew, I-S/AA-MGR 
Mr. Hae nis ch, I-S /AA 

Dr. Speer ,  I-MO-MGR 
Mr. Cla rke ,  I-MO-MGR 
Mr. Bart ley,  I-MO-MGR 

Redstone Scietif ic Info. Center  
Attn: Chief, Document Section 

M-SSVH, Attn: Col. Newman 
A i r  F o r c e  Liaison Officer 
Bldg. 5250, Room M-132 

Mr. Ziak, MS-IP ( 2 )  
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