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ABSTRACT 

This Sa turn  V Quar te r ly  P r o g r e s s  Report  
de sc r ibes  p rog re s s  and major  achievements 
f r o m  Janua ry  1, 1966 through March  31, 1966 
in t he  Sa turn  V P rog ram.  

1. The  S-IC-D was  hoisted into the  Dynamic T e s t  Stand a t  MSFC 
on Janua ry  13. 

The  S- IC-F  a r r i v e d  a t  KSC January  14. 

Removal  of t he  S-IC-T f r o m  the  Static T e s t  Tower  J anua ry  20 
a t  MSFC concluded the  t e s t  program.  

The  f i r s t  and second t e s t  f i r ing of the  S-IC-1 on F e b r u a r y  17 and 
25 w e r e  successful  and concluded s tage f i r ings  a t  MSFC. 

Horizontal  a s sembly  of S-IC-2 was completed J anua ry  17. 



2 .  TheS- I IBa t t l e sh ipTes tP rog rama tSan t aSusanawassucces s -  
fully concluded on March  15. 

Mating of the  S-11-F into the tota l  SA-500F vehicle was achieved 
on March  28. 

F ina l  a s sembly  of t he  fifth flight s tage (S-11-5) was  begun in  
January.  

3. The Super Guppy a i r c r a f t  flight t e s t  using the  S-IVB-D was 
successful ly  completed during March. 

The  S-IVB-F was  mated with the  S-11-F a t  KSC March  29. 

The  S-IVB-500ST is t o  a r r i v e  a t  MSFC Apri l  1 fo r  instal lat ion in  
t he  SDF. 

P r o g r e s s  on the  f i r s t  four Sa turn  V S-IVB flight s tages  was 
sat isfactory.  

4. The S - I U - 5 0 0 ~  was shipped f r o m  MSFC to  KSC on March  1. It 
became pa r t  of t he  SA-500F vehicle a t  the  end of the  month. 

5. F ive  F - 1  and t e n  5 -2  Engines w e r e  delivered by Rocketdyne this  
qua r t e r .  

6 .  Debugging of the  SA-500F Operating Sys tem and Tes t  P r o g r a m s  
began a t  t he  Sys t ems  Development Faci l i ty  a t  MSFC March  23. 

Delivery of a l l  umbilicals t o  support  the  SA-5OOF operation was 
completed. 

7 .  Five  ma jo r  Fac i l i t i es  contract  awards  w e r e  made during the  
qua r t e r .  
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SECTION I. SUMMARY 

T h e  S-IC-D was  moved f r o m  the  MSFC Manufacturing Engineering Lab  
and hoisted into t he  Dynamic Tes t  Stand on J anua ry  13. Test ing began 
on J a n u a r y  24. 

The S- IC-F  was  shipped f r o m  Michoud aboard the  barge  Poseidon and 
a r r i v e d  a t  KSC VAB dock J anua ry  19. The  s tage was  instal led in t he  
LUT March  15 and mated with the  S-11-F on March  25. 

T h e  S-IC-T was  removed f r o m  the  Static T e s t  Tower  J anua ry  20 and 
moved t o  s t o r age  until it can  be  converted t o  t he  S-IC-4 configuration. 



The  S-IC-1 checkout was completed January  15. Pos t  manufacturing 
t e s t  f i r ing of the  s tage  a t  MSFC was  completed with successful  f i r ings  
on F e b r u a r y  17 and 25. 

The  S-IC-2 Horizontal  Assembly was completed and assembly  of other 
S -1C flight s tages  progressed  satisfactori ly.  

S-I1 Batt leship tes t ing was successful ly  completed in  March. The  
faci l i ty  i s  being held i n  a n  act ive  s ta tus  to  accommodate fur ther  test ing,  
if required.  

The  S-11-F s tage and inters tage a r r i ved  a t  Cape Kennedy a t  the  begin- 
ning of March.  By the  end of the month they became a pa r t  of the  
SA-5OOF vehicle. 

The  S-IVB-F was  mated with the  S-11-F March 29 and the  S-IU-500F 
March  30 a t  KSC. 

The  S-IVB-500ST was  turned over to  NASA March 30 and flown f r o m  
California t o  MSFC aboard  the  Super Guppy. 

The  S-IVB-501 was shipped f r o m  Huntington Beach to  Sacramento  
March  11 where  i t  is now undergoing checkout for  acceptance firing. 

F a c t o r y  Checkout of t he  S-IVB-502 began March  1. Assembly of the  
S-IVB-503 and 504 continued successfully.  

All  engines fo r  the  S-IC-4 s tage w e r e  delivered this  period. Ten  J - 2  
engines w e r e  del ivered th i s  period and ass igned various applications. 

The S-IU-500F was  joined t o  t he  overa l l  SA-5OOF vehicle on March  30. 



All LVGSE requi red  t o  support  the  debugging of the  SA-500F Operating 
Sys tem and T e s t  P r o g r a m s  a t  MSFC was received and debugging began 
March  2 3  on schedule. 

Five ma jo r  faci l i ty  contract  awarded this  qua r t e r  fo r  Saturn V pro-  
jects  w e r e  mainly fo r  additions and modifications t o  existing facil i t ies.  
Beneficial occupancy was gained in s eve ra l  instal lat ions a t  MSFC and 
MTF.  
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SECTION I1 

SATURN V CONFIGURATION 
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SATURN V S-IIC STAGE 

7 



A. S-ICSTAGES 

Genera l  

Al l  phases  of t he  S-IC p rog ram progressed  sat isfactor i ly  during 
t he  qua r t e r .  The f i r s t  s ta t ic  f ir ing of the  S-IC-1 was one week 
ahead of schedule and initiation of S-IC- 2 post-manufacturing 
checkout was  on schedule. The  S-IC-F was accepted by NASA 
and a r r i v e d  a t  KSC two days ahead of schedule. The S-IC-3 
s tage  i s  proceeding through post-manufacturing tes t .  Ver t ical  
a s sembly  of t he  S-IC-4 was  initiated on F e b r u a r y  28. Subas- 
sembly  operations on t he  S-IC-5 progressed  a s  planned. 

1. S-IC-D DYNAMIC STAGE 

The S-IC-D Dynamic Stage was  moved f r o m  the  MSFC Manu- 
factur ing Engineering Hanger Building and hoisted into the  
Dynamic Tes t  Stand (F igure  1)  on J anua ry  13. Dampening 
t e s t s  on the  s tage  began on January  24. 

The Mar t in  Sys tem Suspension Sys tems  acceptance t e s t  was  
completed sat isfactor i ly  on Feb rua ry  11. Additional tes t ing 
t o  de te rmine  t he  dampening effect on the  res tora t ion  sys t ems  
was  completed F e b r u a r y  18. 

Installat ion of ver t i ca l  f ins,  fa i r ings ,  and re t ro- rocke ts  
began in  e a r l y  March.  

Non-delivery of t he  Digital Data Acquisition Sys tem (DDAS) 
was  a p rob lem during the  qua r t e r ;  however, integration 
tes t ing of the  instrumentation t r a i l e r  was  implemented on 
the  sys t ems  which could be tes ted without the  use  of the  
DDAS. 

2. S - IC-F  FACILITIES CHECKOUT STAGE 

Post-manufactur ing checkout of the  S- IC-F  s tage was in p ro-  
g r e s s  a t  t he  beginning of the  qua r t e r  a t  Michoud. Integrated 
tes t ing  was  completed on J anua ry  6 and the  s tage was t r a n s -  
f e r r e d  f r o m  T e s t  Cel l  I t o  Tes t  Cell  I1 fo r  weighing and p re -  
parat ion for  shipment.  Post-manufacturing checkout of the  
min imum configuration S- IC-F  s tage was concluded on 
J a n u a r y  1 3  when weight and cen te r  of gravi ty  w e r e  ascer ta ined.  



F i g u r e  1 - S-IC-D Being Raised Into MSFC Dynamic T e s t  Stand 

F i g u r e  2 - S-IC-1 ( r ight)  and S-IC-2 (left) In T rans i t ,  MSFC 



Prepa ra t i on  of the  S- IC-F  fo r  water  shipment t o  Kennedy 
Space Center  included the  installat ion of protective covers  
on both ends of the  s tage and a l l  o ther  c r i t i ca l  surfaces .  
The  environmental  da ta  instrumentation was  checked out 
and cal ibrated and the  s tage was t ranspor ted  f r o m  the  t e s t  
c e l l  t o  t he  Michoud dock. It was  then found that  the barge ' s  
GN2 pressur iza t ion  s y s t e m  was  contaminated s o  a n  a l te rna te  
s y s t e m  was fabr icated and installed. The s tage was  loaded 
on the  barge  Poseidon Janua ry  14. The Poseidon left Michoud 
Janua ry  15, and a r r i v e d  a t  KSC VAB dock on January  19, 
1966. The S- IC-F  was installed in  the  Launch Umbilical 
Tower  March  15 and mated with the  S-11-F on March  25. 

S-IC-S STRUCTURAL STAGE 

a )  S-IC-S Fue l  Tank/Thrus t  StructureIInter tank - 
The S-IC-S Fue l  Tank f i r s t  and second t e s t  condition 
of Max Q Alpha w e r e  completed in  February .  A r e r u n  
of the  Flight Cutoff condition was successfully conducted 
March  1. The t e s t  was run  t o  a loading of 140 percent  
of the  design l imit .  The  r e r u n  was neces sa ry  because 
a p r io r  t e s t  had been te rmina ted  a t  130 percent  when 
high s t r e s s  a r e a s  w e r e  noted. Both the  Slow Release  
Fi t t ing and Heat Shield Loading t e s t  conditions w e r e  
completed March  17. 

T e a r  down of the  S-IC-S Fue l  Tank/Thrus t  S t ruc tu re /  
Inter tank setup was in p rog re s s  a t  the  end of the  quar te r .  

b )  F in s  and Fa i r ings  - 
Prepa ra t i on  fo r  f ins  and fairing tes t ing continued during 
the  qua r t e r  adjacent t o  the  Load Tes t  Annex a t  MSFC. 
The  f i r s t  ambient t e s t  condition run  i s  scheduled e a r l y  
next quar te r .  

c )  SR2 Inter-Tank - 
The  cryogenic t empera tu re  t e s t  of Max Q Alpha on the  
SR2 Intertank was delayed due t o  the  fa i lure  of the  c ryo-  
genic r ing during checkout on J anua ry  24. Cracks  in 
t he  cryogenic r ing w e r e  repa i red  and four t e s t  conditions 
w e r e  successful ly  completed by Feb rua ry  25. 



d)  S-IC-S Oxidizer Tank Assembly - 
During Janua ry  the  Oxidizer Tank Assembly was moved 
into the  VAB a t  MSFC for  installation of instrumentation.  
The  Oxidizer Tank will  be moved to  t he  Load Tes t  Annex 
next qua r t e r  f o r  t e s t  scheduled i n  July. 

S-IC-T BATTLESHIPIALL SYSTEMS STAGE 

The  f inal  test f i r ing of the  S-IC-T a t  the  Tes t  and Checkout 
Station of MSFC was  on December  6, 1965. Subsequent t o  
that  f i r ing prevalves  and f lowmeters  w e r e  inspected,  auto- 
mat ic  p rocedures  w e r e  given final checkouts and four engines 
w e r e  removed fo r  the  installat ion of gold plated injector 
plates.  

The  S-IC-T was removed f r o m  the  Static T e s t  Tower J anua ry  
20 and moved to  the  Manufacturing Engineering Hanger 
building fo r  s t o r age  until it can be converted t o  t he  S-IC-4 
configuration. 

F ina l  investigation of t he  S-IC-T T e s t  f i r ings  indicates that  
of the  67 propulsion t e s t  objectives, 57 have been fully comp- 
leted,  five have been par t ia l ly  completed, t h r e e  have been 
cancelled,  one i s  incomplete, and one not per formed because 
of possible hazard  t o  s tage and facility. 

5. S-IC-1 FLIGHT STAGE 

The S-IC-1 Stage Post-Manufacturing Checkout was  comp- 
leted J anua ry  15, and the  stage was moved on Janua ry  17 
(F igu re  2) t o  t he  Manufacturing Engineering Lab  for  removal  
of in ternal  a c c e s s  equipment and updating t o  a s ta t i c  f i r ing 
condition. On Janua ry  24, the  s tage was moved to  t he  T e s t  
and Checkout Station and mounted in the  Static Tes t  Tower.  
Prepara t ions  f o r  t e s t  f i r ings  included p r e s s u r e  tes t ing of 
var ious  sys t ems  and alignment of a l l  the  engines. 

The S-IC-1 was  successfully t e s t  f i red  on F e b r u a r y  17. 
The  f i r ing las ted 40. 7 seconds and a l l  main  t e s t  objectives 
w e r e  met .  A second t e s t  on F e b r u a r y  25 was planned for  
125 seconds duration but was  te rmina ted  af ter  83.  2 seconds 
by a red- l ine  obse rve r  who received a n  incor rec t  reading 
f r o m  a faulty t ransducer .  All c r i t e r i a  f o r  the  second S-IC-1 
s ta t ic  f i r ing w e r e  me t  and no additional s ta t i c  f i r ings  w e r e  
required.  



T h e  S-IC-1 s t a g e  w a s  r e m o v e d  f r o m  t h e  T e s t  Tower  M a r c h  
14 and moved t o  t h e  Manufacturing Eng inee r ing  new hanger  
building. T h e  s t a g e  i s  undergoing re fu rb i shment  p r i o r  t o  
t h e  s t a r t  of P o s t  S ta t i c  Checkout. 

6. S - IC-2  FLIGHT STAGE 

Hor izon ta l  a s s e m b l y  of the  S-IC-2 w a s  comple ted  a t  t h e  
MSFC Manufactur ing  Eng inee r ing  L a b o r a t o r y  on J a n u a r y  17 
and t h e  s t a g e  w a s  moved ( F i g u r e  2) t o  t h e  Quali ty A s s u r a n c e  
L a b o r a t o r y  f o r  Pos t -manufac tu r ing  checkout. T h e  s t a g e  
s t a t u s  c h e c k  w a s  comple ted  F e b r u a r y  1 and power w a s  
appl ied  t o  t h e  s t a g e  on F e b r u a r y  3. 

Pos t -manufac tu r ing  checkout  w a s  h a m p e r e d  when ground 
hydrau l i c s  supply  f luid contaminated  t h e  LOX d o m e  a r e a  of 
engine  # l .  Subsequent ly  all f ive  engines  w e r e  r e m o v e d  f o r  
contaminat ion  checks  and cleaning.  

Pos t -manufac tu r ing  checkout  comple t ion  is now planned f o r  
M a y  12  and a s ing le  125 second s t a t i c  f i r ing  t e s t  scheduled  
f o r  J u n e  7. 

7. S-IC-3 FLIGHT STAGE 

H a r d w a r e  s h o r t a g e s  and des ign  changes necess i t a t ed  ex-  
t e n s i v e  u s e  of work-a round  methods  dur ing a s s e m b l y  a t  
Michoud. When t h e  S-IC-3 w a s  de l ive red  t o  S y s t e m s  T e s t  
on  M a r c h  19,  162 ins ta l la t ions  r e m a i n e d  t o  be  comple ted .  
Of t h e s e , 7 5  w e r e  accompl i shed  by t h e  end of the  q u a r t e r  
on a non- in te r fe rence  b a s i s  wi th  t e s t  ac t iv i t ies .  In addition, 
27 new ins ta l l a t ions  w e r e  o r d e r e d  a f t e r  the  s t a g e  w a s  moved.  
Nineteen of t h e s e  w e r e  comple ted  by t h e  end of t h e  q u a r t e r .  

Connect ion  of t h e  s t age  t o  MSE I was  comple ted  on M a r c h  22 
and power  w a s  appl ied  M a r c h  23, 1966. Pos t -manufac tu r ing  
checkout  of S - IC-3  w a s  on  schedule  at t h e  end of the  r epor t ing  
per iod .  

T h e  f i r  st a r t i c l e  conf igura t ion  inspect ion  (FACI)  w a s  s a t i s -  
f a c t o r i l y  comple ted  on t h r e e  S-IC-3 m a j o r  s t r u c t u r a l  units  
( the  LOX and f u e l  t anks  and the  t h r u s t  s t r u c t u r e )  and on 
t h r e e  s y s t e m s  ( the  F - 1  engines ,  t h e  LOX s y s t e m  and t h e  
f u e l  s y s t e m ) .  



8. S-IC-4 FLIGHT STAGE 

The S-IC-4 th rus t  s t ruc tu re  a s sembly  was completed on 
J anua ry  10, t he  inter tank assembly  on January  20, and the  
forward  sk i r t . a s sembly  on F e b r u a r y  8, 1966. Hydrostatic 
t e s t  of the  fuel  tank was finished on F e b r u a r y  10. Vert ical  
a s sembly  was  initiated F e b r u a r y  28. 

The  pacing i t em in ver t ica l  assembly  was th& availabil i ty of 
the  LOX tank. A g i r t h  weld problem was  solved and the  
cen t e r  engine LOX standpipe revis ion with associated baffle 
r ework  was  accomplished. Work around methods in both 
ver t ica l  and horizontal  assembly  a r e  expected t o  maintain 
scheduled del ivery t o  Sys tems  Test .  

9. S-IC-5 FLIGHT STAGE 

Fina l  a s sembly  operations on the  S-IC- 5 t h rus t  s t ruc tu re ,  
intertank,  and forward  s k i r t  w e r e  on schedule a t  t he  q u a r t e r ' s  
end. The fuel  tank was in  the  VAB tank a s sembly  position 2, 
the  LOX tank forward bulkhead was  in t he  VAB tank a s sembly  
position 3,  and the  LOX tank aft bulkhead was in  t he  VAB 
tank r e p a i r  position. 





SATURN V $=!I STAGE 



S-I1 STAGES 

Genera l  

The S-I1 Batt leship p rog ram was successfully concluded on 
March  15. The  S- I I -F  was shipped t o  Cape Kennedy for  use  in 
faci l i t ies  checkout. F ina l  a s sembly  of the  fifth flight s tage 
(S-11-5) was  begun a t  t he  Seal  Beach facility. 

1. -. S-I1 BATTLESHIP STAGE 

During this  r epo r t  period five full duration s ta t ic  f i r ings  
with flight type engines w e r e  conducted successful ly  a t  the  
Santa Susana S.11 Battleship facility. Major objectives 
achieved were :  closed loop propellant utilization control;  
p rog rammed  gimballing of the  four outboard engines;  cut- 
off by t he  lox-depletion signal; cutoff by low level  LH2 auto 
cutoff sy s t em;  evaluation of natural  lox recirculat ion sys tem;  
verif ication of LH2 recirculat ion sys tem;  and checkout of 
t he  A7-71 LH2 heat exchanger.  

This  concludes t he  planned S-I1 Battleship program.  Battle- 
sh ip  tes t ing will  be continued a t  a reduced level  of effort  f o r  
a n  indefinite period. 

2. S - I I -F  FACILITY CHECKOUT STAGE - 
Insulation closeout,  insulation p re s  s u r e  checks,  and sys t ems  
component installation w e r e  completed on January  30. 
Sys tems  checkout and preparat ion for  shipment w e r e  accomp- 
l ished on F e b r u a r y  19. The S- I I -F  s tage and i ts  in ters tage 
depar ted Sea l  Beach aboard the  AKD Point Bar row on 
F e b r u a r y  20 and a r r i v e d  a t  P o r t  Canaveral  March  4, twelve 
days la te r  (F igure  3 ) .  Low bay checkout a t  KSC was finished 
on March  24 and the  S-II-F was mated t o  the  S-IC and S-IVB 
on March  25 and March  28, respectively.  



F i g u r e  3 - T r a n s f e r  Of S-11-F And In te r s tage  F r o m  
Dock T o  VAB, KSC 

F i g u r e  4 - S-11-2 F o r w a r d  LH2 Bulkhead Being Moved T o  
VAB, Sea l  Beach 



3. S-11-T/D ALL-SYSTEMS/DYNAMIC STAGE 

MSFC formal ly  redesignated t he  All-Systems t e s t  s t age  
(S-11-T) a s  t he  All-Systems Tes t lDynamic  T e s t  Stage 
( S - 1 - T )  By supplemental  contractual  agreement  the  
requ i rement  fo r  convers ion of t he  S-11-T s tage  t o  the  
S-11-T-4 configuration and use  of t he  S-11-S/D s tage fo r  
dynamic tes t ing  a t  MSFC was deleted. 

The  following miles tones  w e r e  achieved this  qua r t e r :  

J anua ry  16 - Cold shock of t he  LH2 sys t em 
accomplished.  

F e b r u a r y  3 - Integrated checkout of GSE completed. 
F e b r u a r y  22 - Leak  detection functional checkout 

performed.  
M a r c h  14 - Stage e l ec t r i c a l  control  checkout 

completed. 
M a r c h  29 - LN2 tanking completed. 
M a r c h  30 - LN2 de-tanking ( regu la r  and e m e r -  

gency) performed.  

Instal lat ion of f i r e  detection instrumentation,  b las t  ins t ru -  
mentation,  and vibration ins t rumentat ion in  preparat ion fo r  
s t a r t  of LH2 tanking i s  present ly  underway. The init ial  
s t a t i c  f i r ing  i s  scheduled fo r  Apri l  23. 

4. S-11-1 FLIGHT STAGE 

The f i r s t  S-I1 ful l -s tage hydrostat ic proof tes t ing and cleaning 
was  completed successful ly  on J anua ry  14. Between J anua ry  
15 and 1 7  the  tank s t ruc tu r e  w'as mated t o  the  aft s k i r t l t h r u s t  
s t r u c t u r e  a s sembly  and on F e b r u a r y  27 the  forward sk i r t  was  
ins ta l led on t h e  LH2 tank. All S-11-1 s tage engines w e r e  
installed. on March  7. 

The S-11- 1 is  cu r r en t l y  in  Station I1 a t  Sea l  Beach for  con- 
t inuity and megger  checks ,  insulation close-out,  and in- 
sulat ion proof test ing.  Installation of components in the  LH2 
tank i s  scheduled fo r  Apri l  6. 



S-11-2 FLIGHT STAGE - 

F o r w a r d  s k i r t  and aft lox bulkhead a s sembl i e s  w e r e  comp- 
leted on F e b r u a r y  23 and March  10,  respect ively .  Ver t ical  
buildup of the  S-11-2 s tage  commenced in F e b r u a r y  ( F i g u r e 4 )  
and completion i s  expected on Apr i l  9. 

S-11-3 FLIGHT STAGE - 

The  S-11-3 aft s k i r t l t h r u s t  s t r u c t u r e  a s sembly  was comp- 
leted on F e b r u a r y  26. Honeycomb-core machining of t he  
aft  facing shee t  and bonding of the  forward facing shee t  
w e r e  completed on the  common bulkhead. Detail  insulation 
g o r e  segments  a r e  being assembled  fo r  t he  forward LH2 
bulkhead, Dollar-weld doubler segments  on t he  aft lox bulk- 
head a r e  a l s o  being installed. The in te r s tage  i s  i n  the  p ro-  
c e s s  of being assembled.  

7. S-11-4 FLIGHT STAGE 

Mer id ian  welding of the  forward and aft facing shee t s  of t he  
common bulkhead was completed in -January.  Meridian and 
dol lar  welding 'of. the  fo rward  bulkhead was  finished e a r l y  
in March.  

8. S-11-5 FLIGHT STAGE 

S-11-51 f inal  a s sembly  was s t a r t ed  a t  Sea l  Beach in  January.  
Meridian welding of the  common bulkhead aft facing shee t  
was  completed.  Weld milling and x - r a y  and dye -penetrant  
inspection is in p rog re s s .  





SATURN V S-IVW STAGE 



C. S-IVBSTAGES 

Gene ra l  

T h e  con t rac t  incentive convers ion package was  completed and 
wi l l  be  fo rwarded  t o  NASA Headquar te r s  f o r  approval  during 
t he  next qua r t e r .  

T h e  S-IVB Common Bulkhead T e s t  Ar t i c le ,  which i s  t he  modified 
Al l -Sys tems  Stage,  fa i led  during r e v e r s e  p r e s s u r e  tes t ing a t  
Sac r amen to  J a n u a r y  13. The  Common Bulkhead was  s eve red  
complete ly  around the  c i r cumfe rence  a t  the  aft LOX bulkhead 
joint. P r e l i m i n a r y  informat ion indicates that  a des ign defi-  
c iency  probably  ex i s t s  in the  joint a r e a .  The  fai led spec imen  
has  been shipped t o  Santa  Monica fo r  meta l lu rg ica l  and f r a c t u r e  
mechan ics  investigation. 

1. S-IVB BATTLESHIP STAGE (MSFC) 

Seven t e s t  f i r ing  of t he  S-IVB Batt leship s tage  w e r e  con- 
ducted a t  MSFC during th i s  r epo r t  period.  The ma jo r  
object ives  of the  f i r s t  four  t e s t  w e r e  Lo demons t r a t e  S-I1 
hot gimball ing of t he  J- 2 Engine and evaluate  pe r fo rmance  
of t he  Prope l lan t  Utilization System.  All  ma jo r  t e s t  ob- 
jec t ives  w e r e  achieved in t e s t  S-IVB-014 and S-IVB-015. 
Object ives  of t e s t  S-IVB-016 w e r e  t o  s imula te  the  fuel  
t ank  p r e s s u r e s  and t h r u s t  chamber  p re -ch i l l  t e m p e r a t u r e  
expected on vehicle S-IVB-201 during launch. These  ob- 
jec t ives  w e r e  m e t  during the  t es t .  P r i m e  objectives of 
t e s t  S-IVB-017, Fue l  P r e s su r i z a t i on  and S t a r t  Bottle 
Loading, w.ere m e t  dur ing the  t es t .  

T e s t  No. Date  Durat ion Remarks  

S-IVB-012 1 /19  7. 3 s ec .  Redline cutoff when the  lox 
pump t e m p e r a t u r e  m e a s u r e -  
ment  device failed. 

S-IVB-013 1 /24  100.46 sec .  Cutoff due t o  overheated 
diffuser when the  di f fuser  
coolant water  supply valve 
fai led t o  open. 



T e s t  No. Da te  -- Durat ion  - R e m a r k s  - 

S-IVB-014 1 / 2 6  438. 0 sec .  Al l  engine and s t a g e  p a r a -  
m e t e r s  appeared  n o r m a l .  

S-IVB-015 2 14 445. 0 s e c .  Al l  engine and s t a g e  p a r a -  
m e t e r s  a p p e a r e d  normal .  

S-IVB-016 2/21 40. 19 s e c .  Cutoff by t h e  gas  g e n e r a t o r  
o v e r  - t e m p e r a t u r e  device.  

S-IVB-017 311 41 2. 44 s e c .  Cutoff due t o  fue l  depletion. 

S-IVB-018 3 I 9  2. 15 sec .  Cutoff by t h e  g a s  g e n e r a t o r  
o v e r  - t e m p e r a t u r e  device .  

2. S-IVB-D DYNAMIC STAGE 

Modificat ions w e r e  m a d e  on t h e  S-IVB-D vehic le  t o  b r ing  
the  s t a g e  t o  flight configurat ion f o r  the  S u p e r  Guppy a i r -  
c r a f t  f l ight  t e s t .  Ins t rumenta t ion  w a s  added t o  t h e  s t age  
t o  r e c o r d  a i r c r a f t  envi ronment .  T h e  S-IVB-D w a s  loaded 
on t h e  Super  Guppy M a r c h  20, at MSFC. No signif icant  
p r o b l e m s  w e r e  encountered  dur ing  the  t e s t  flight t o  o r  
f r o m  L o s  Alami tos  Naval  Ai r  Station. 

A quick  look at da ta  ga the red  f r o m  t h e  f l ight  indica tes  
accep tab le  condit ions f o r  t r a n s p o r t a t i o n  of S-IVB fl ight  
s t a g e s  by  Super  Guppy a i r  t r a n s p o r t .  

3. S - I V B - F  FACILITIES CHECKOUT STAGE 

Convers ion  of t h e  S - IVB-F  t o  t h e  f ina l  S a t u r n  V configurat ion 
w a s  accompl i shed  a t  KSC in t h e  Low Bay of t h e  VAB ( F i g u r e  5). 
T h e  s t a g e  w a s  s igned off and avai lable  f o r  LC-39 checkout  
o n  M a r c h  25. It  was  m a t e d  wi th  t h e  S-11-F M a r c h  28 and t h e  
S-IU-500F on M a r c h  30. 



F i g u r e  5 - S - I V B - F  Joined To Aft  I n t e r s t a g e  at VAB, KSC 



S-IVB-500ST SIMULATOR - 
E a r l y  period activity consisted of continuity checks and 
completion of modTfications on the  S-IVB-500ST in the  
Vert ical  Checkout Tower a t  Sacramento.  The  power on 
procedure  was  ,successfully completed F e b r u a r y  7. Pos t  
manufacturing checkout was completed March  19 and the  
s tage  was removed f r o m  the  stand. The S-IVB-500ST'was 
tu rned  over  t o  NASA a t  Courtland, California, March  30. 
The s tage  was  loaded aboard the  Super Guppy and i s  ex- 
pected t o  be  received a t  MSFC Apri l  1 fo r  installatiorr, in 
the  Sys tems  Development Facil i ty.  

S-IVB-S STRUCTURAL STAGE 

The Saturn V S-111s-IVB Interface T e s t  progressed during 
the  period. Modifications t o  the  S-I1 Fo rward  Skir t ,  r e -  
quired t o  accommodate anticipated acoustical ,  loads,  w e r e  
completed January  29. Installation of instrumentation for  
s t ruc tu ra l  t e s t  of the  interface joint continued throughout 
the  quar te r .  The S-IVB Aft Inters tage was positioned atop 
t he  S-I1 Fo rward  Skir t  in mid-March.  Scheduled completion 
of the  t e s t  i s  now est imated f o r  November. 

6. S-IVB-501 FLIGHT STAGE -- 

P o s t  manufacturing checkout of the S-IVB- 501 a t  Huntington 
Beach was te rmina ted  on January  28. La te  component pa r t s  
instal lat ion continued until t ime  fo r  shipment to  Sacramento.  
The  s tage  was weighed March  5 and shipped f r o m  Huntington 
Beach to  Sacramento  March  11. Approximately 2, 000 
manufacturing hours w e r e  t r ans fe r r ed  t o  Sacramento.  

The S-IVB-501 was installed in the  Sacramento  Beta 1 T e s t  
Stand March  21 (F igure  6).  Hookup to  t he  facil i ty and GSE 
w e r e  completed and "power on1! was accomplished on 
March  30. Modifications and checkout a r e  continuing with 
acceptance f i r ing scheduled for  May 11. 



F i g u r e  6 - S-IVB-501 Being Hoisted Into Beta 1 T e s t  Stand 



7. S-IVB-502 FLIGHT STAGE 

Checkout and manufacturing continued on t he  S-IVB- 502, a t  
Huntington Beach. Joining of t he  Aft Sk i r t ,  Fo rward  Sk i r t  
and Thrus t  S t ruc tu r e  was  completed and t he  s tage  was  moved 
into t he  checkout tower  on F e b r u a r y  20. F a c t o r y  checkout 
w a s  s t a r t e d  and the  f i r s t  continuity t e s t  began on March  1. 
At t h e  end of t he  r epo r t  per iod 10 of the  40 checkout t e s t  
a re  complete  and manufacturing i s  es t imated  t o  be 87 pe r -  
cent  complete.  Completion of Fac to ry  Checkout i s  sche-  
duled fo r  Apr i l  28. 

8. S-IVB-503 FLIGHT STAGE - 

The  Aft Lox Dome of the  S-IVB-503 s tage exper ienced a 
s h e a r  type rup ture  dur ing hydrostat ic tes t ing a t  Huntington 
Beach. Repair  of t he  ruptured a r e a  was  effected using 
in te rna l  and ex te rna l  doublers.  The r e p a i r  underwent 
success fu l  hydrosta t ic  proof tes t ing to  105 percent  l imi t  
on M a r c h  29. The  s tage  will  be moved to  Tower  # 8 for  
l eak  and dye checks  e a r l y  in the  next quar te r .  

9. - S-IVB-504 FLIGHT STAGE 

LOX Tank Assembly  was completed a t  Santa Monica and 
t h e  tank was  shipped t o  Huntington Beach on March  3. The 
F o r w a r d  Dome (LH2 Tank) was  shipped t o  Huntington Beach 
on March  2. La te  qua r t e r l y  manufacturing act iv i t ies  a t  
Huntington Beach included replacement  of the  Clevis P r o b e  
mount fitting in the  Fo rward  Dome because of a c r a c k  in  t he  
paren t  me ta l  around the  fitting. 
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D. ENGINES 

Through March  31, the  F - 1  Engine P r o g r a m  has conducted 
1,  416 R & D engine s y s t e m  t e s t s  fo r  a to ta l  of about 103, 504 
seconds.  Of these ,  489 t e s t s  w e r e  fo r  full duration with 167 
exceeding 160 seconds. 

The J - 2  engine has been under development fo r  approximately 
67 months. During this  period near ly  2, 000 t e s t s  fo r  an  accumu- 
lation in exces s  of 160, 000 seconds have been amassed.  

ENGINE SYSTEM TESTING 

1. F - 1  Engines ( E F L )  

Developmental t e s t  activity continued a t  E F L  (Edwards 
Field  Laboratory)  on t he  four R & D te s t  positions. Two 
hundred and forty-nine R & D engine t e s t s  w e r e  conducted 
for  an  accumulated duration of 14, 045 seconds;  of these ,  
77 w e r e  full  duration runs  (150 seconds o r  more) .  The 
following engine s y s t e m  miles tones  were  achieved during 
t h i s  r epo r t  period: 

1. F i r  st engine t e s t  of production configuration t h e r m a l  
insulation. 

2. Demons t ra te  minimum NPSH. 
3. S t a r t  t e s t  of complete R & D Qualification configuration 

engine. 
4. Complete verif ication tes t ing of qualification con- 

f iguration dome and injector.  
5. Complete in te r im specific impulse demonstration.  
6. Complete qualification reliabil i ty demonst r a t  ion. 
7. Complete flexible duct insulation t e s t s .  

F - 1  Engines (MSFC) 

a )  Stat ic  T e s t  Tower  West 



Two t e s t s  fo r  durations of 56 and 57 seconds w e r e  con- 
ducted on engine F-1002-3. The objectives of these  
t e s t s  w e r e  t o  observe  the  effects of injecting helium 
gas  into the  lox sys tem,  t o  evaluate the  effects of e l i -  
minating low lox chamber  purge during th rus t  chamber  
prefi l l ,  and t o  de te rmine  engine performance level  
change due t o  removal  of gas generator  lox sc reen .  

b) West Area  Tes t  Stand 

F o u r  t e s t s  w e r e  conducted on engine F-4T2.  The ob- 
jectives of these  t e s t s  w e r e  t o  checkout the  new thrus t  
measurement  s y s t e m  in  the  F - 1  t e s t  stand and to  study 
engine performance a t  high lox NPSH. Each  of t he se  
t e s t s  w e r e  conducted fo r  a mainstage duration of 40 
seconds.  An additional t e s t  was conducted on engine 
F-2010 fo r  a duration of 97 seconds t o  obtain data f o r  
the  NPSH studies.  

J - 2  Engines (SSFL) 

T h e r e  w e r e  172 R&D t e s t s  for  a to ta l  of 23, 072 seconds 
conducted a t  the  Santa Susana Field Labora tory  (SSFL) 
during this  r epo r t  period. Eighteen of the  t e s t s  w e r e  for  
durat ions  in excess  of 470 seconds.  Tes t  objectives w e r e  
a s  follows: 

1. S t a r t  sequence evaluation 
2 .  Reliabil i ty demonstra t ion 
3. Duration and r e s t a r t  
4. Thrus t  chamber  injector instability study 
5. Gimbal demonstration 
6. F u e l  tank repressur iza t ion  
7. Lox heat exchanger evaluation 
8. 230K engine performance evaluation 
9. Th rus t  chamber  insulation evaluation 



ENGINE PRODUCTION AND DELIVERIES 

The  five engines,  F-5029 through F-5033, fo r  the  S-IC-4 
s tage  w e r e  accepted by the  government a t  Canoga P a r k ,  
California,  (F igure  7) during this  r epo r t  period. Delivery 
w a s  made  t o  Boeing, Michoud, via Guppy a i rc ra f t .  Twenty- 
s i x  acceptance t e s t s  fo r  a to ta l  duration of 1270 seconds,  
including seven  full  duration t e s t s ,  w e r e  conducted a t  EFL .  

Negotiations for  conversion of the F- 1 Deliverable Hardware 
Contract  (NAS 8-5604) f r o m  C P F F  to  C P I F  w e r e  successfully 
completed on J anua ry  11. 

The  da ta  r eco rded  during t r u c k  t r anspo r t  of engine F-4020 
has  been evaluated by the  engine contractor  and this  mode 
of t ranspor ta t ion  appears  t o  be sat isfactory.  The engine 
cont rac tor  has recommended that  a t  l eas t  one additional ship- 
ment  of an  engine t o  Michoud be ccnducted p r io r  t o  final 
determination.  Examination of engines a f te r  receipt  a t  
MSFC revea l s  no apparent  difference in condition r ega rd -  
l e s s  of t r u c k  o r  a i r  shipment mode. 

J - 2  Engines 

The t en  engines accepted by the  cus tomer  for  del ivery during 
t h i s  r epo r t  period w e r e  ass igned applications a s  follows: 
North Amer i can  Aviation, S-11-3 Stage (5),  S-I1 Spa re  (1); 
Douglas A i r c r a f t  Corporation,  S-IVB-207 ( I ) ,  S-IVB Spa re  (1); 
Arnold Engineering Development Center  (AEDC) S -1VB Tes t  (1); 
Mar sha l l  Space Flight Center ,  S-IVB Tes t  (1). This  brings 
t o  fifty-nine t he  tota l  engines delivered by Rocketdyne. 
Fo r ty - s ix  t e s t s  for  6, 155 seconds w e r e  accumulated during 
acceptance test ing,  including sa t i s fac tory  per formance  a t  
s imulated altitude by -the AEDC engine. 

Negotiations f o r  52 deliverable J -  2 engines w e r e  successful ly  
completed on J anua ry  26. 





COMPONENT DEVELOPMENT 

1. F - 1  Engines 

During the  l a s t  r epo r t  period t e s t s  w e r e  conducted with 
quar te r -wave  tubes  installed on the  lox ducting. The t e s t  
r e s u l t s  had shown no evidence of 425 - cps buzzing. To  
ver i fy  the  effectiveness of the  quar ter-wave tubes  the  s a m e  
injector  and th rus t  chamber  assembly  w e r e  tes ted  with no 
qua te r  -wave tubes.  High amplitude buzzing was  again ob- 
se rved .  These  r e su l t s  s t rongly suggest  that  t he  qua r t e r -  
wave tubes  on the  lox ducting a r e  influential in preventing 
the  425-cps buzzing mode. 

The inboard lox p r e s s u r e  volume compensator (PVC) suc-  
c e s  sfully completed b u r s t  t e s t s  in  January.  This  completed 
a l l  tes t ing on the  seven feed line ducts being built by Arrow-  
head. 

2. J - 2  Engines 

Cracks  w e r e  found in the  lox pump f i r s t  s tage turbine wheels 
of engines 2038 (vehicle 501) and 2027 (MSFC). 
These  c r a c k s  w e r e  caused by a c r i t i c a l  vibration mode of the  
tu rb ine  wheel. An inspection procedure  to  locate other 
c racked  turbine wheels was initiated. New thick turbine 
wheels ,  which will  e l iminate  the  cracking problem, a r e  
scheduled fo r  vehicles 504 and subsequent. An investigation 
i s  being conducted t o  de te rmine  a positive solution for  the  
engines in t he  e a r l i e r  s tages .  

Test ing of an  R&D engine with the  s ta tor  s e a l  removed f r o m  
the  lox pump was  initiated nea r  the  c lose  of the  r epo r t  period. 
P r e l i m i n a r y  data  indicate a reduction in  vibration levels of 
up t o  50 percent  without any noted effect on pump performance 
Evaluation will  continue to investigate th is  change a s  an  
improvement  t o  the  lox turbopump. 



S A T U R N  V I N S T R U M E N T  U N I T  



INSTRUMENT UNIT 

General  

The  S-IU-500F was s t ruc tura l ly  integrated into the  SA-SOOF 
vehicle a t  KSC a t  the  c lose  of th is  repor t  period. 

1. S-IU-500F FACILITIES CHECKOUT UNIT 

S-IU-200F1500F s t ruc tu re ,  which was damaged a t  KSC 
during the previous r epo r t  period, was replaced by 
S-IU-2OOSl5OOS s t ruc ture .  Components f r o m  the damaged 
unit w e r e  installed by MSFC Manufacturing Engineering 
Labora tory  beginning on 17 January  and completed on 
25 February .  The modified unit was re-designated a s  
S-IU-500F. The  reconfigured S-IU-500F was loaded 
aboard the  barge  Poseidon on March 1 and a r r i ved  a t  KSC 
on March  11. It was successfully mated t o  the  S-IVB-F 
on March  30 a s  an  integral  par t  of the  overal l  SA-500F 
vehicle (F igure  8). 

2. S-IU-200s 1500s-I1 STeUCTURAL TEST UNIT 

Acces s  door installat ion - removal  tes t ing was succes s -  
fully completed in mid-  January.  Approximately 45 minutes 
was  requi red  t o  ins ta l l  the  acces s  door with the  Inst rument  
Unit subjected to  Saturn V on-pad loads and 95 percent  
wind conditions. 

On F e b r u a r y  2 the  ins t rument  unit s t ruc tu re  fai led while 
being subjected t o  140 percent  of the  simulated maximum 
dynamic p r e s s u r e  l imit  loads (maximum compress ion  over 
the  ST-  124M stable  pla t form position). This t e s t  completed 
qualification of Ins t rument  Unit s t ruc tu re  for  Saturn IB 
miss ions .  Continuation of t e s t s  t o  qualify SA-506 s t ruc tu re  
r equ i r e s  another unit to  be delivered next quar te r .  These  
t e s t s  will  involve maximum dynamic p r e s s u r e  loads applied 
over  the  a c c e s s  door and maximum dynamic p r e s s u r e  loads 
applied over  the  ba t te ry  position. 



F i g u r e  8 - S a t u r n  V F a c i l i t y  Checkout Vehicle In The  VAB, KSC 



3. S-IU-500V VIBRATION TEST UNIT 

Vibration tes t ing of the  General  Dynamics 500V Inst rument  
Unit was  successful ly  completed on J anua ry  17. The  unit 
was  sent  f r o m  Wyle Labora tor ies  t o  the  Manufacturing 
Engineer ing Laboratory fo r  d i sassembly  on Janua ry  28. 
Disassembly  of components was completed on F e b r u a r y  21 
and r ea s sembly  into the  North Amer ican  Avaiation 
S-IU-500V-I1 s t ruc tu re  i s  scheduled fo r  completion on 
Apri l  7. 

4. S-IU-200D/500D DYNAMIC TEST UNIT 

The  S-IU-200D/500D i s  undergoing conversion to  Saturn V 
configuration. Modification completion i s  expected by 
Ju ly  1 f o r  s t a r t  of Dynamic Tes t  P r o g r a m  stacking oper -  
at ions.  

S-IU-5OOST SYSTEMS TEST UNIT 

All  available s y s t e m s  have been updated to  501 configuration 
by the  MSFC Manufacturing Engineering Labora tory  and 
and any fur ther  requi red  changes will  be  accomplished on 
a non-interference bas i s .  S-IU-5OOST power-on checks and 
connection with GSE have been accomplished. The  unit i s  
scheduled t o  be  positioned atop the  S-IVB in preparat ion f o r  
s y s t e m s  t e s t s  t he  f i r s t  week of April.  

S-IU-5OOFS FLIGHT SYSTEMS TEST UNIT 

Checkout of S-IU-500FS a t  the  MSFC Quality Assurance  
Labora tory  was  completed on F e b r u a r y  14, a s  scheduled. 
The  unit .was re turned  t o  Manufacturing Engineering f o r  
incorporat ion of mandatory Engineering O r d e r s  (EO's ) ,  
r e p a i r s ,  and preparat ion fo r  shipment. It was  flown to  
Douglas Ai rc ra f t ,  Huntington Beach, aboard the  Super 
Guppy on March  10. 

P repa ra t i on  ibr t he  S-IVB/Instrument Unit Tes t  p rogram 
continued a t  the  end of the  qua r t e r  (F igu re  9) .  Environ- 
menta l  tes t ing i s  scheduled t o  s t a r t  May 30. 



7. - S-IU-501 FLIGHT INSTRUMENT -- UNIT 

St ruc tura l  fabr icat ion and assembly  (F igure  10) of the  
S -1U-501 was completed on January  28; component a s  - 
sembly  i s  now in progress .  



F i g u r e  9 - S-IVB/IU F o r w a r d  Dome During L N 2  Shock Test  

F i g u r e  10 - S-IU-501 In A s s e m b l y  
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F. LAUNCH VEHICLE GROUND SUPPORT EQUIPMENT (LVGSE) 

Genera l  

LVGSE p r o g r e s s  dur ing the  quar te r  indicates that  t he  r equ i r e -  
men t s  fo r  SA-500F and fo r  SA-501 will  be sa t is f ied in a t i m e  
f r a m e  that  is compatible with the  Sa turn  V p rog ram objectives. 

KSC LAUNCH COMPLEX 39-1 

T h e  D i sc r e t e  Control  Sys t em (DCS) f o r  F i r ing  Room No. 1 
(FR-1)  a r r i v e d  on-dock a t  KSC March  2. The  DCS for  LC-39 
LUT No. 1 was  del ivered March  19. Both the  FR-1  and LUT-1 
s y s t e m s  w e r e  provisionally accepted March  29. 

Instal lat ion of the  Sa tu rn  V Operational  Displays in F i r ing  Room 
No. 1 was  completed during t he  week of March  25. Completion 
of the  Acceptance T e s t  is planned for  Apr i l  1. 

T h e  la te  definition and approval  of the  Hazard  Monitoring Sys tem,  
in support  of t he  SA -500F operation,  has necess i ta ted a n  a t tempt  
t o  provide an  i n t e r im  sys tem.  All o ther  LVGSE i s  expected t o  
support  the  SA-500F schedule.  

R CA 11 0A COMPUTER 

The  RCA Logis t ics  and Maintenance Contract  NAS 8-  15496 was  
s ignedl at NASA Headquar te r s  on J anua ry  5. 

RCA llOA de l iver ies  during th is  qua r t e r  w e r e  a s  follows: 

LC-37, Kennedy Space Center  (2) 
J anua ry  18 and F e b r u a r y  1 

S-IC T e s t  Control  Center ,  Miss i s s ipp i  T e s t  Fac i l i ty  - 
F e b r u a r y  5 

As t r ion ics  Laboratory,  MSFC - 
F e b r u a r y  15 

Douglas A i r c r a f t  Corporation,  Huntington Beach, Calif. - 
rede l ivered  f r o m  MSFC Quality Assurance  Labora tory  

F e b r u a r y  25 



SYSTEMS DEVELOPMENT FACILITY (SDF) 

Installat ion of the  LCC Discre te  Control  Sys tem in the  SDF was 
completed J anua ry  6. 

Cr i t i ca l  c i rcui t  checks of SDF ESE w e r e  s ta r ted  F e b r u a r y  1. 
C r i t i c a l  c i rcui t  checks and subsequent GETS checks of affected 
ESE w e r e  per formed on each  subsystem a s  it became available 
and w e r e  complete on March  1. 

The Sa turn  V Operational Display equipment was delivered t o  
SDF on F e b r u a r y  26. Installation and checkout w e r e  completed 
t o  support  the  SA-500F Tape debugging and validation. 

Integrated GETS check began F e b r u a r y  28 and was completed 
March  8. 

Integration of ESE and Stage Elec t r ica l  Simulators  was s ta r ted  
March  15 and completed March  21. 

Debugging of SA-500F Operating Sys tem and Tes t  P r o g r a m s  be- 
gan March  23. Al l  Operating Sys tem P r o g r a m s  a r e  expected t o  
be del ivered t o  KSC during April .  All T e s t  P r o g r a m s  should be 
received a t  KSC during Apri l  with the  exception of the  S-IC 
Propel lant  Loading Monitor P r o g r a m  which i s  expected during 
e a r l y  May. 

The S-IVB-500ST i s  expected t o  be received at  the  SDF on 
Apr i l  1 and will  support  SA-501 tape debugging and validation. 

Although a l l  LVGSE required t o  support  the  s t a r t  of the SA-500F 
P r o g r a m  Debug a r r i v e d  on schedule, some  i tems  of LVGSE 
s t i l l  appear  to  be delinquent. The ST-124 ESE-GSE i s  requi red  
Apr i l  30 but will  not be  available until September  1. The S-Band 
Command Communications System required Apri l  15 to  support  
validation of the SA-501 P r o g r a m  Tapes  i s  not expected until 
e a r l y  May. 

SERVICE ARMIUMBILICAL DELIVERY AND TEST (SAUDT) 

All  umbilicals requi red  to  support  SA-500F-1 have been del ivered 
t o  KSC. Two of these  umbilicals,  S-IC Forward  and S-IC Inter-  
tank,  will  a l so  be used to  support  SA-501. The remaining SA-501 
umbilicals t o  support  SA-501 Serv ice  A r m  tes t ing a r e  now avail-  
able  o r  will be del ivered t o  MSFC during Apr i l  for  tes t ing with 
Se rv i ce  Arms .  
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The S-IC Intertank,  S-IC Forward ,  S-I1 Aft, S-I1 Forward ,  (Fig. 11) 
S-IVB Aft, and S-IVB Forward  Serv ice  A r m s ,  and Ta i l  Serv ice  
Mas t  No. 1 requi red  t o  support  SA-500F-1 have been del ivered 
t o  KSC. The remaining Serv ice  A r m s  and Ta i l  Serv ice  Masts  
a r e  expected t o  be del ivered during Apri l  t o  support  the  p re -  
sen t  KSC schedule for  vehicle power-on roll-out f r o m  the VAB. 

IBM HUNTSVILLE - INSTRUMENT UNIT CHECKOUT STATION 

Despite problems with la te  de l iver ies  of components, deficiencies 
in  panels and patch d i s t r ibu tors ,  p rog re s s  continued on the  
Sa turn  V Checkout Station. Most of the  Modification Kits fo r  t he  
s ta t ion had been received by the  end of the  quar te r .  Cable ver i f i -  
cation s t a r t ed  March  1 and Station Verification T e s t s  began on 
M a r c h  30. 

Cur ren t  a s s e s s m e n t  concludes that  the  Saturn V Checkout Station 
will  be available by the  middle of May t o  support  the  S-IU -501 
checkout. 

OTHER 

The  f i r s t  s e t  of LVGSE Installat ion and Checkout Specifications 
w e r e  del ivered t o  KSC during mid-March.  Subsequent r e l ea se s  
will  be made  incremental ly  a s  they become available. 







SECTION.  Ill 
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SECTION 111. FACILITIES 

Genera l  

Major cont rac t s  awarded during this  r epo r t  period included: 

a)  Construction of Acoustic Horn Room for  Pro jec t  No. 6244 a t  
MSFC awarded January  19 in the  amount of $170,000. 

b )  Plant  Utilities Monitoring Sys tem for  Pro jec t  No. 6314 a t  
Michoud Assembly  Facil i ty,  awarded Feb rua ry  14 in  the  amount 
of $358,000. 

c )  Modifications t o  Potable Water Sys tem and Plant  Utility System 
fo r  P ro j ec t  No. 6314 a t  Michoud Assembly Faci l i ty  awarded 
March  23 in the  amount of $887, 000. 

d )  Construction of Subassembly Faci l i ty  for  Pro jec t  No. 91 18 a t  
Sea l  Beach awarded March  3 in the  amount of $1,664, 000. 

e )  Construction of Rotary Dynamic Tes t  Faci l i ty  for  Pro jec t  No. 
9 118 a t  Canoga P a r k  awarded March  30 in the  amount of 
$144, 000. 

A. MARSHALL SPACE FLIGHT CENTER 

1. Advanced Saturn Dynamic Tes t  Stand - 
The lightning a r r e s t e r  t e rmina l  relocation,  final tower 
s t ruc tu ra l  modifications, and monorai l  s t ruc tu ra l  additions 
w e r e  inspected and accepted on Feb rua ry  23. The monorai l  
hoists  have been installed and were  being checked out a t  the  
end of the  r epo r t  period. This  work will complete the  stand 
modifications and no fur ther  repor t s  will  be  issued.  

Addition t o  Advanced Saturn GSE Tes t  Faci l i ty  (FY-65) - 
Brick  and Mor t a r  
An inspection was held and beneficial occupancy of the  High 
P r e s s u r e  T e s t  Faci l i ty  was assumed on Feb rua ry  2. Benefi- 
c ia l  occupancy of the  Tes t  Cells  a t  the  facil i ty was given on 
March  1. Brick and m o r t a r  construction on the  project  was 
93 percent  complete a t  the  end of the  quar te r .  



Technical  Sys t ems  
Instal lat ion and checkout of the  Blockhouse port ion of the  
facil i ty was  completed on March  1. The  contractor  i s  p ro-  
ceeding with instal lat ion of equipment a t  t he  High P r e s s u r e  
Pneumat ic  T e s t  Position. The design through del ivery 
phase  i s  98 percen t  complete and the  instal lat ion and check- 
out a r e  95 percent  complete. 

3. Addition t o  Components Tes t  Faci l i ty  (FY-64) - 
T h e  contractor  co r r ec t ed  construction deficiencies and 
completed shock tes t ing of the  LH2 and lox piping. All  
Br ick  and Mor t a r  port ions of the  faci l i t ies  w e r e  accepted 
f r o m  the  Corps  of Engineers  on March  16. All work by the  
Technical  Sys tems  contractor  i s  complete.  

4. Extension to  Components T e s t  Faci l i ty  Instrumentation 
(FY-65)  - 
Technical  Sys tems  
Instal lat ion and checkout a r e  8 0  percent  complete. The con- 
t r a c t o r  i s  scheduled to  be completed by May 23. 

5. Acoustic Model T e s t  Faci l i ty  - 
Technical  Sys tems  
The con t rac tor  completed a l l  work on the instal lat ion and 
checkout phase on January  14. This  work  completed the  
facility. 

6 .  Modernization of Instrumentation and Control  Sys t ems  in 
the  E a s t  A r e a  - 
Beneficial u se  of the  blockhouse equipment was  obtained on 
J anua ry  24. Use of the  Advanced Dynamic port ion was 
gained on F e b r u a r y  23. The contract  was  essent ia l ly  comp- 
leted on March  14. 

7. Sa turn  Support  Tes t  A r e a  - 
a) Transpor ta t ion  Hanger and Addition t o  Building 5-4653 - 

Beneficial occupancy inspection of the  in te r io r  of t he  
building was held on F e b r u a r y  17. By the  end of t he  
qua r t e r  the  25-ton Bridge Crane  was instal led and t he  
building had been completed and occupied. 



b)  High P r e s s u r e  Gas and Propel lants  - 
The quality of tfte equipment being submitted on shop 
drawings has improved. Previously ,  disapproval of 
shop drawings had hindered construction.  The  new 
a i r  compres 'sor  building f raming,  siding, and roof i s  
complete. Construction i s  about 50 percent  complete 
and i s  about 15 weeks behind schedule. 

c )  Hel ium Cryogenic Type Pur i f ie r  - West Area  - 

A s t r i ke  a t  the  cont rac tors  facil i t ies has moved the  
shipping date  fo r  th is  project  t o  May 16. 

B. MISSISSIPPI TEST FACILITY (MT F) 

During th i s  period,  the  following two contracts  w e r e  completed 
on the  da tes  indicated: 

Date 
Contract  No. Description Completed 

2898 Adminis t ra t ive  A r e a  S itework Janua ry  1 
2091 High -p re s su re  Water & Heating Fac .  F e b r u a r y  8 

1. S-I1 T e s t  Stand A-2 - All h igh-pressure  gas  and propellant  
faci l i t ies  a r e  now operational with t he  completion of the  
cold shock of the  liquid hydrogen s y s t e m  during this  period. 
The  support  contractor  has completed installat ion and check- 
out of remaining si tewide technical  sys tems .  The s tage con- 
t r a c t o r  has  completed installat ion of ground support  equip- 
ment  and has  s y s t e m  tes t ing about 90 percent  complete in 
p repara t ion  for  the  f i r s t  s ta t i c  f i r ing now planned for  mid- 
April .  Liquid nitrogen tanking was successful ly  completed 
on March  30. 

S-I1 T e s t  Stand A-1 - Construction of dock a r e a s  and ins ta l -  
lation of mooring equipment was essent ia l ly  complete a t  t he  
end of th is  quar te r .  S t ruc tura l  supports  for  t he  f lame de-  
f lector  w e r e  completed and eight manifolds placed. Super-  
s t r u c t u r e  s t ee l  erect ion s t a r t ed  in la te  F e b r u a r y  was con- 
tinuing to  the  tenth  floor a t  the  c lose  of the  qua r t e r .  The 
f i r s t  s i x  f loors  a r e  ready  for  joint occupancy and technical  
s y s t e m s  installat ion i s  scheduled t o  s t a r t  the  f i r s t  week of 
April .  



The  A-1 t e s t  stand and the  remainder  of the  S-I1 T e s t  Comp- 
lex, including Technical  Systems,  a r e  expected t o  be comp- 
leted in  e a r l y  1967. 

3 .  S-IC T e s t  Stand B-2 - In the  center  p ie r ,  joint occupancy 
of the  seventh floor was effected on F e b r u a r y  4 and benefi- 
c ia l  occupancy of the f i r s t  t en  f loors  was received on March  
18; the  a i r  conditioning sys t em was accepted on March  25. 
S t ruc tura l  s t ee l  e rec t ion  on the  cen te r  pier  was topped out 
with the  completion of the  nineteenth floor,  and the  s t ee l  
roof decking was  installed. Major s t ruc tu ra l  work  on the  
engine removal  pla t form and load pla t form was accomplished. 
The wes t  p ie r  concre te  was completed (F igure  12). 

In the  -Test  Control  Complex (TCC) the  contractor  has  comp- 
leted Mechanical  Support Equipment (MSE) installation, and 
the  calibration,  checkout, and computer integration with 
MSE i s  cu r r en t ly  in  p roces s  (F igure  13). 

Completion of the B-2 position and re la ted technical  sy s t ems  
in the  t e s t  stand and TCC is  expected by the  end of calendar  
yea r  1966. 

4. S-IC T e s t  Stand B-1 - The construction contractor  fo r  t he  
B-1 position s t a r t ed  work on this  contract  on March  9. 
Erec t ion  of f l ame  deflector s tee l  s ta r ted  on March  28. The  
B- 1 position and the  remainder  of the  S-IC T e s t  Complex i s  
scheduled for  completion by mid- 1967, if t he  GSE i s  approved 
and funded. 

5. S-I1 Vehicle Serv ice  and Vert ical  Checkout Building - In t he  
Vert ical  Serv ice  Building, joint occupancy of t he  f i r s t  and 
second f loors  of the  low bay a r e a  was received on Janua ry  17. 
Joint  occupancy of the  high bay a r e a  was effected on F e b r u a r y  1. 
Installat ion of the  five and t en  ton c r anes  and the  laying of pipe 
f r o m  the Vehicle Serv ice  Building to  the  high p r e s s u r e  gas  
ves se l s  a r e  the  major  cu r r en t  activit ies.  

In the  Vert ical  Checkout Building, s t ruc tu ra l  s t ee l  work and 
the  installat ion of s ide  panels, doors ,  and pla t forms have been 
completed. Installation of the  e levator  i s  in p rocess ,  and 
piping insulation, e lec t r ica l  work,  and painting a r e  continuing. 
Br ick  and m o r t a r  construction i s  expected t o  be  complete in  
June. Technical  sy s t ems  installation i s  scheduled to  s t a r t  upon 
completion of br ick and m o r t a r  construction and t o  be finished 
in August. 



F i g u r e  1 2  - S-IC T e s t  Stand, West P i e r ,  M T F  

F i g u r e  13 - In te r io r  T e s t  Control  Complex, M T F  



6. Components Serv ice  Faci l i ty  - Installation of a i r  conditioning 
ductwork was completed. The erect ion of room parti t ions i s  
in p rocess .  High-pressure  piping in  t he  t e s t  cel ls  i s  approxi-  
mate ly  90  percent  complete. Technical  sy s t ems  installat ion 
i s  scheduled t o  be s ta r ted  i n  May, and to  be completed by 
October. 

7. Mobile Equipment Maintenance Building - This  facil i ty i s  
about 94  percent  complete and i s  expected t o  be completed 
on schedule in May. No technical  sy s t ems  installat ion i s  
involved. 

C. MICHOUD ASSEMBLY FACILITY 

Fac i l i t i es  activation a t  Michoud was essent ia l ly  l imited to  shop 
and t e s t  i t ems  during this  r epo r t  period. 

Approval was obtained f r o m  NASA to  implement the  Michoud 
manufacturing expansion plan. This  i s  a manufacturing conso- 
lidation effort  that  will  re locate  to Michoud approximately 70 
percen t  of t he  manufacturing t a s k  present ly  being performed in 
Wichita and Seatt le.  

1. Vert ical  Assembly Building - The installat ion of the  motorized 
cur ta ins  in  the  final assembly  position and the in te rcom 
s y s t e m  was  completed. 

Modifications w e r e  made t o  the  s p r a y  probe sys t em in the  
hydrosta t ic  t e s t  and cleaning facil i ty t o  el iminate excess ive  
sway of the  probe. The modified s y s t e m  was successful ly  
used during this  r epo r t  period. 

D. CONTRACTOR FACILITIES 

SEAL BEACH 

1. Vert ical  Assembly and Hydrotest  Building (Stations I-VI) - 
Modifications consist ing chiefly of motor ized hinged a c c e s s  
f loors ,  additional e l ec t r i ca l  power for  welding, and cur ta ins  
fo r  t empera tu re  control  we re  completed Feb rua ry  18 a t  
Station 111. Station IV modifications w e r e  essent ia l ly  comp- 
leted on J anua ry  7. 



2. Vert ical  Checkout Building - Beneficial occupancy of t he  
roof c r a n e s  was received f r o m  the Navy on Feb rua ry  7; 
however,  NASA rescinded the  o rde r  af ter  a defective l imit  
switch caused damage to  the  50-ton d e r r i c k  hook during 
proof-load t e s t s .  Repair  of the  switch and hook was accomp- 
l ished and the  d e r r i c k  was proof-loaded successfully.  Bene- 
f ic ia l  occupancy was again received on 23 February ,  and 
opera tor  t ra ining was completed. 

SACTO 

1. Vert ical  Checkout Laboratory - Contractor effor ts  w e r e  
essen t ia l ly  completed during the r epo r t  period. Work on 
the  boi ler  s tack  change o rde r  was  completed. Crane  ma l -  
functions necess i ta ted rework  of the control  sys tem.  

2 .  Beta Oxygen - Hydrogen Burner  Modifications - The 
project  has  been approved and design i s  underway. Con- 
s t ruct ion should begin la te  next quar te r .  



APPROVAL 

SATURN V QUARTERLY PROGRESS REPORT 

(January  1 ,  1966 - March 31, 1966) 

The information in  th i s  r epo r t  has been reviewed for  secur i ty  
classif ication.  Review of any information concerning the  Depar t -  
ment  of Defense o r  Atomic Energy  Commission p rog rams  has  been 
made  by MSFC Securi ty  Classification Officer. This  r epo r t  has 
been de te rmined  to  be UNCLASSIFIED. 

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