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PROGRAM STATUS 



W
W

W
 

I
-
+

+
 

4
4

4
 

a
n

0
 

+
+

I-
 

W
W

W
 

-
 

1
J

-
J

 
a

a
a

 
I
I
I
 

0
0

0
 

u
u

v
 

n
a
a
 

W
W

W
 

I
-
+

I
-
Z

 
2

2
2

; 
P
a
n
 

W
W

W
Y

 
D

C
D

C
K

X
 

a
a

a
I
-
 

I-
+

I-
=

 
e

r
r
Y

D
C

+
 

w
w

w
q

 
a

a
a

a
 

11 
II 

I1 

Q
Q

 b
 



S-IVB PERT PROGRAM FORECAST 

MILESTONES 

READY FOR SHIPMENT - A3 



PROGRAM SUMiaRY 

Design and development progress  on t h e  Sa turn  I B  and Sa turn  V configura-  

t i o n s  of t h e  S-IVB s t a g e  cont inued dur ing  August and September. The 

ma jo r i t y  -of l ayou t  drawings r e f l e c t i n g  l a t e  changes have been completed 

and forwarded t o  NASA. The ma jo r i t y  of  l a t e  changes t o  product ion 

drawings have been completed. Ind iv idua l  system and module design and 

hardware and component design development, q u a l i f i c a t i o n ,  and formal 

q u a l i f i c a t i o n  t e s t i n g  a r e  now being emphasized. 

B a t t l e s h i p  t e s t i n g  has been completed e s t a b l i s h i n g  t h e  v a l i d i t y  of 

Sa turn  S-IVB design concepts and f u n c t i o n a l  opera t ion  of f l i g h t - t y p e  

hardware. S-1VB/~aturn I B  and Sa tu rn  V a u x i l i a r y  propuls ion  system 

module t e s t i n g  has been completed. 

S i x  S-IVB/Saturn I B  f l i g h t  s t a g e s  (S-IVB-201 through S-IVB-206) and two 

S-IVB/Saturn V f l i g h t  s t a g e s  (S-IVB-501 and S-IVB-502) have been success-  

f u l l y  acceptance f i r e d .  Eight  S-IVB s t ages  ( ~ ~ n a m i c s ,  F a c i l i t y  Checkout 

S t age ,  S-IVB-500-ST MSFC s t a g e  s imu la to r ,  S-IVB-201 through S-IVB-204, 

and S-IVB-501) have been de l ive red  t o  NASA. S-IVB s t a g e  f l i g h t  performance 

has been s u c c e s s f u l l y  demonstrated during t h e  f i r s t  t h r e e  Sa turn  I B  

mi s s ions ,  AS-201, AS-202, and AS-203. 

Tes t ing  

F l i g h t  Tes t ing  (Kennedy Space c e n t e r )  

The t h i r d  s u c c e s s f u l  f l i g h t  of  t h e  S-IVB s t a g e  was accomplished w i t h  t h e  

launch of t h e  AS-202 upra ted  Sa turn  I v e h i c l e  on 25 August. 

S tages  S-IVB-204 and S-IVB-501 were undergoing prelaunch checkout and 

mod i f i ca t ions  a t  t h e  end of September. 

Acceptance Tes t ing  (sacramento Test  c e n t e r )  

The S-IVB-204 s t a g e  w a s  shipped t o  t h e  Kennedy Space Center on 5 August. 

Post- turnover  modi f ica t ions  cont inued on t h e  S-IVB-205 s t a g e  dur ing  

t h e  q u a r t e r .  



S-IVB-206 stage acceptance firing, with a mainstage duration of 

433.7 seconds, was successfully accomplished on 19 August. An engine 

performance verification firing was accomplished on 14 September to 
verify proper operation of a newly-installed liquid oxygen turbopump 

assembly and its compatibility with the engine. 

The S-IVB-207 stage was installed in the Beta 1 Test Stand on 1 September. 

Stage subsystems checkout were nearing completion at the end of September 

in preparation for acceptance testing. 

The initial Saturn V flight stage, S-IVB-501, was shipped to the Kennedy 

Space Center on 12 August, marking a significant milestone in the 

Apollo Program. 

S-IVB-502 stage post-firing checkout was successfully completed with an 

All-Systems test on 12 August. The stage will remain in storage until 

November, during which time post-turnover modifications will be 

accomplished. 

Auxiliary Propulsion System Testing 

Phase IV Preflight Rating Tests on the S-IVB/Saturn V auxiliary propulsion 

system module were completed on 12 August. 

S-IVB/Instrument Unit ( 500-FS) Environmental Testing 

Two tests conducted during August concluded the S-IVB/Instrument Unit 

environmental test program at the Space Systems Center Space Simulation 

Laboratory. 

Hydrostatic Test No. 2 Test 

The Hydrostatic test stage No. 2 successfully completed the planned failure 

test at the Space Systems Center Veritical Checkout Laboratory on 

26 September. 



High-Force Dynunic Test Program 

The  S-IVB/Saturn V high-force dynamic test program was completed on 

15 August at the Wasatch Division of the Thiokol Chemical Corporation 

at Brigham City, Utah. The tests provided further confidence that S-IVB 

structures and mounting equipment will withstand any acoustic and dyanmic 

stresses imposed during flight. 

Oxygen-Hydrogen Burner Installation Testing 

Oxygen-hydrogen burner development testing progressed satisfactorily during 

August and September at the Sacramento Test Center. 

component Testing 

Design development testing is nearing completion, with 284 tests completed 

of 321 tests scheduled. Qualification testing is progressing, with 506 

tests completed of 746 tests scheduled. Formal qualification testing is 

also progressing, with 6 tests completed of 36 tests scheduled. Prepara- 

tions are in progress for the start of Reliability Verification testing 

in October. 

Manufacturing 

S-IV8-207 final preparations were completed and the stage was shipped to 

the Sacramento Test Center on 30 August. 

S-IVB-~O~ stage joining operations were completed in August. Stage 

checkout, initiated on 22 August, was continuing at the end of September. 

S-IVB-209 stage liquid hydrogen tank internal installation and internal 

installations were accomplished during the quarter. 



S-IVB-210 tank  assembly was completed i n  August and proof t e s t i n g  was 

accomplished i n  September. During hydros t a t i c  t e s t i n g ,  water  was 

inadve r t en t ly  admit ted t o  t h e  common bulkhead cavi ty .  Pumping a c t i v i t i e s  

t o  remove t h e  water were i n  process  a t  t h e  end of  September. 

Fab r i ca t ion  of  S-IVB-211 subassemblies w a s  i n  process  a t  Santa  Monica 

dur ing  t h e  q u a r t e r .  

S-IVB-503 s t a g e  checkout,  i n i t i a t e d  on 21 J u l y ,  was concluded on 

14 September. S tage  shipment i s  planned f o r  11 October. 

Fab r i ca t ion  assembly a t  t h e  Space Systems Center and at Santa  Monica 

cont inued dur ing  August and September on s t a g e s  S-IVB-504, S-IVB-505, 

and S-IVB-506. 



P. 

- - - .  2 SECTION I1 



2 .  ERG IREERI NG 

2 . 1  Propulsion 

2 .1 .1  P r o p e l l a n t  Systems 

The l i q u i d  hydrogen continuous propuls ive  vent  module assembly has been 

redesigned t o  i nco rpora t e  a new design of t h e  pneumatic a c t u a t i o n  va lve .  

Repeated f a i l u r e  of t h e  va lve  po r t ion  of t h e  continuous vent  module 

dur ing  q u a l i f i c a t i o n  t e s t s  n e c e s s i t a t e d  t h i s  redes ign ,  which w i l l  be 

e f f e c t i v e  on s t a g e s  S-IVB-501 through S-IVB-515. 

2 .1.2 Pneumatic System 

The r e p r e s s u r i z a t i o n  system i n s t a l l a t i o n  drawing ( 1 ~ 5 1 4 4 4 )  i s  being 

r e v i s e d  t o  add t h e  redesigned r e p r e s s u r i z a t i o n  c o n t r o l  module ( 1 ~ 5 6 6 5 3 ) .  

This  r edes ign  w i l l  prevent  r e l i e f  va lve  contamination. 

The switch i n s t a l l a t i o n  ( a f t  s e c t i o n )  i n s t a l l a t i o n  drawing ( 1 ~ 5 8 0 0 1 )  

( s a t u r n  V) has been r ev i sed  t o  d e l e t e  t h e  l i q u i d  oxygen t r a n s l u n a r  

switch and add Cal ips  switches.  The drawing was a l s o  r ev i sed  t o  add 

p r e s s u r e  switches and p ip ing  f o r  t h e  i n l i n e  oxygen-hydrogen burner  

i n s t a l l a t i o n  s t a g e s  S-IVB-507 through S-IVB-515 a t  t h e  Huntington 

Beach Space Systems Center.  

Work on t h e  pneumatic system k i t s  drawing t o  support  spent  s t a g e  

experiments on s t a g e  S-IVB-209 i s  being delayed pending a NASA dec is ion  

on t h e  hand opera ted  va lve .  NASA w i l l  g ive  d i r e c t i o n  t o  use  e i t h e r  

a 3/4-inch va lve ,  two 3/4-inch va lves ,  o r  a 1 1/2-inch va lve .  Analysis  

has been performed on t h e  u t i l i z a t i o n  of  helium requ i r ed  by t h e  

pneumatic systems t o  meet f l i g h t  requirements.  Analysis r e s u l t s  a r e  

being used as a g u i d e l i n e  t o  determine whether i nd iv idua l  component 

l e a k  r a t e  s p e c i f i c a t i o n s  can be increased  o r  decreased a s  r equ i r ed .  



This study is continuing on the pneumatic power control system and 

liquid oxygen and liquid hydrogen pressurization systems for 

stages S-ID-207 through S-IVB-212, S-IVB-501, S-IVB-503 and S-IVB-504 

and propellant repressurization systems for stages S-IVB-501 and 

S-IVB-504. 

2.1.3 Oxygen-Hydrogen Burner Sys tem 

Work is progressing on development on an injector design to preclude 

icing on the injectory face which was encountered during burner 

aevelopnent tests at the Sacramento Test Center. 

Drawings are being revised to convert stages S-ID-50'3 through S-IVB-506 

to the dual repressurization system. This conversion includes an ambient 

helium repressurization system to supplement the oxygen-hydrogen burner. 

A shutdown valve has been incorporated in the oxygen supply line to 

eliminate a high temperature spike which occurred at burner shutdown. 

2.1.4 Auxiliary Propulsion System 

Pressurization System 

The quadruple valve support bracket has been redesigned for increased 

passive thermal protection. Redesign was necessitated by the out-of- 

specification temperature (0'~) encountered during environmental testing. 

The minimum temperature requirement is 20°F. 

Development of a new tube assembly of the auxiliary progulsion system 

Development Fixture has been completed. 



t4onitoring d isconnects  have been d e l e t e d  from t h e  helium low pressure  

modules ( 1 ~ 4 9 9 9 8 )  and rep laced  by MC unions and caps.  Disconnect con f i -  

g u r a t i o n s  -1 and -501 have been rep laced  on t h e  a f t  a u x i l i a r y  propulsion 

system bulkhead wi th  t h e  newly conf igura ted  -523 and -525 disconnects .  

Drawings have been r ev i sed  t o  remove t h e  r e g u l a t o r  assembly (1~54601-503) 

and r e p l a c e  t h e  component wi th  a  -505 conf igu ra t ion .  The -503 conf igu ra t ion  

experienced bellows problems dur ing  q u a l i f i c a t i o n  t e s t i n g .  

S-IVB/Saturn V P rope l l an t  Tes t ing  

Redesign of t h e  covers  on t h e  p rope l l an t  tanks  t o  provide an e l e c t r o s t a t i c  

ground has been completed. Dele t ion  of  t h e  monitor ing disconnect  from t h e  

p rope l l an t  c o n t r o l  modules (1Ab9422) and s u b s t i t u t i o n  of  MC 'unions and 

caps has been completed. 

S-IVB/Saturn P rope l l an t  Tank Assembly ( 1 ~ 3 9 4 6 8 )  

B e l l  Development Program 

The o x i d i z e r  t ank  t e s t  has been succes s fu l ly  completed. The f u e l  t ank  

t e s t  was i n t e r r u p t e d  a f t e r  completion of p rope l l an t  s to rage .  The f u e l  

t a n k  w i l l  be placed i n  dry s to rage  u n t i l  t h e  v i b r a t i o n  t e s t  f i x t u r e  i s  

a v a i l a b l e .  

B e l l  Q . u a l i f i c a t i o n  Program 

B e l l  w i l l  s t a r t  q u a l i f i c a t i o n  t e s t s  under NASA/Bell Contract  NASW-1317 

upon completion of  v i b r a t i o n  t e s t i n g  o f  t h e  R&D o r  " t h i r d  tank" i n  t h e  

three- tank  program. This  w i l l  permit NASA t o  perform t h e  d e s i r e d  f u l l -  

s c a l e  v i b r a t i o n  t e s t s  wi th  l i v e  p r o p e l l a n t s  without impeding t h e  Sa turn  

q u a l i f i c a t i o n  t e s t  program and a l s o  t o  provide maximum u t i l i z a t i o n  of  t h e  

v i b r a t i o n  f i x t u r e  f o r  bo th  t h e  development and q u a l i f i c a t i o n  t e s t  programs. 

The ba lance  of t h e  program w i l l  be  conducted under t h e  Douglas/Bell  

c o n t r a c t  upon completion of  dynamic t e s t i n g .  



2.1.5 So l id  Propel lan t  System 

S-IVB/Saturn I B  and V Ullage Rockets 

Review of  AS-203 f l i g h t  d a t a  i n d i c a t e s  t h a t  a l l  t h r e e  u l l a g e  rocket  motors 

opera ted  s a t i s f a c t o r i l y  and s imultaneously.  

Review of  chamber p re s su re  d a t a  from AS-202 i n d i c a t e s  t h a t  a l l  t h r e e  u l l a g e  

rocke t  motors opera ted  s imultaneously and s a t i s f a c t o r i l y .  Photography 

ind ica t ed  t h a t  one motor was ope ra t ing  d i f f e r e n t l y  from t h e  o t h e r  two. 

This  discrepancy has  been a t t r i b u t e d  t o  t h e  l i g h t i n g  cond i t i ons .  

Sa turn  IBIS-IB Ret rorockets  

The use  of notched nozzles  on t h e  next  fou r  1~59670-501 f l i g h t  motors has  

been au tho r i zed .  

Propulsion drawings have been co r rec t ed  t o  d e l e t e  t h e  c a l l o u t  f o r  chamber 

p re s su re  ins t rumenta t ion  beyond s t a g e  S-IVB-204 and t o  d e l e t e  l e a k  checks 

on r e t r o r o c k e t  motors on a l l  Sa turn  I B  v e h i c l e s .  

A requirement t o  t i g h t e n  t h e  plug i n  t h e  chamber p re s su re  p o r t  t o  1 4 4  

p l u s  o r  minus 1 2  inch-pounds and t o  add a to rque  s t r i p e  w i l l  be added t o  

a l l  Sacramento Tes t  Center Handling and Checkout drawings. 

Review of AS-203 f l i g h t  d a t a  i n d i c a t e s  a l l  fou r  r e t r o r o c k e t s  performed 

s a t i s f a c t o r i l y  and s imultaneously.  

Review of  chamber p re s su re  d a t a  from AS-202 i n d i c a t e s  t h a t  one r e t r o r o c k e t  

shu t  down a b r u p t l y  1 0  per  cent  s h o r t  o f  t h e  normal du ra t ion .  As a  r e s u l t  

o f  t h i s  mal func t ion ,  Douglas took a second look a t  "hot spots1 '  r epo r t ed  

i n  q u a l i f i c a t i o n  t e s t  r e p o r t s .  The q u a l i f i c a t i o n  t e s t  r e p o r t  was 

p rev ious ly  disapproved because more s u b s t a n t i a t i o n  w a s  r equ i r ed  f o r  

Th ioko l ' s  c laim t h a t  "hot spots"  were unimportant.  Thiokol has  not  y e t  

s a t i s f a c t o r i l y  s u b s t a n t i a t e d  t h i s  c laim.  

One " q u a l i t y  acceptance" t e s t  f i r i n g  has been performed by Thiokol ( ~ o t o r  

S e r i a l  Number ~ ~ 1 6 - 6 1 6 - 5 )  and acceptance t e s t  d a t a  have been rece ived  

by Douglas. 



A t  NASA r e q u e s t ,  t h e  General Test  Plan has been changed, adding Line T-15 

t o  v i b r a t i o n  t e s t  two r e t r o r o c k e t  motors used i n  t h e  S-IVB Saturn  I B  a f t  

i n t e r s t a g e  s t r u c t u r e  and t o  fol low t h i s  by s t a t i c  t e s t  f i r i n g  both motors. 

All t e s t i n g  will be conducted a t  ambient temperature.  The v i b r a t i o n  

t e s t i n g  -of Line Item T-15 i s  i n  l i e u  of  v i b r a t i o n  t e s t i n g  o f  an i n e r t  motor 

i n  t h e  same s t r u c t u r e  a s  s p e c i f i e d  i n  Line Item A-27. 

Sa turn  V/S-I1 Ret rorockets  

The redesigned forward segment of  t h e  r e t r o r o c k e t  i n s u l a t i o n  has been 

f a b r i c a t e d  and a  f i t  check on t h e  S-IVB-502 i n t e r s t a g e  has been performed. 

Propulsion drawings have been co r rec t ed  t o  d e l e t e  t h e  c a l l o u t  f o r  chamber 

p re s su re  ins t rumenta t ion  beyond S-IVB-503 and t o  d e l e t e  l e a k  checks on 

r e t r o r o c k e t  motors on a l l  Sa turn  V v e h i c l e s .  

A requirement t o  t i g h t e n  t h e  plug i n  t h e  chamber p re s su re  po r t  t o  144 p l u s  

o r  minus 1 2  inch-pounds and t o  add a to rque  s t r i p e  w i l l  be  included i n  

Sacramento Tes t  Center Handling and Checkout procedures.  



2 .2 .1  S t r u c t u r e s  

I n t e r n a l  I n s u l a t i o n  

Liquid hydrogen tank  i n t e r n a l  i n s u l a t i o n  t i l e  dimensions were 

r e v i s e d  during August t o  e l imina te  p r e f i t  and trimminq during 

i n s t a l l a t i o n .  Balsa gads around tank  f i t t i n g s  were r e ~ l a c e d  

by foam t i l e s  t o  lower conduct iv i ty .  

S tage  Tunnels 

The main and a u x i l i a r y  tunne l  covers  were r ev i sed  t o  a t t a c h  meta l  

e l e c t r i c a l  ground s t r i p s  between t h e  tunne l  covers  and t h e  l i q u i d  

hydrogen t ank  thereby  providing a pa th  f o r  conducting e l e c t r i c a l  

engergy genera ted  by a l i g h t n i n g  s t roke .  

I n s u l a t i o n  

Aluminized ?,lylar on t h e  forward and a f t  domes of s t a g e s  S-IVB-,505 

through S-IVB-515 was changed from S c h j e l d a h l ' s  t ype  X-912 t o  

t ype  X-850 t o  minimize s t a t i c  e l e c t r i c i t y  bui ldup.  

Tankage 

I n  an e f f o r t  t o  improve t h e  q u a l i t y  of  welds on t h e  S-IVB s t a g e ,  

Douglas inhouse and s p e c i f i c a t i o n  c o n t r o l  drawings were r e v i s e d  

t o  e l imina te  a lod ine  o r  anodize coa t ings  from t h e  weld a r e a s  of  

vendor-furnished components. 



Thrust  S t r u c t u r e  

A k i t  has been provided f o r  dua l  launch c a p a b i l i t i e s  ( e f f e c t i v e  on 

s t a g e s  S-IVB-204 through S-IVB-208) which replaces t h e  S-IB small 

c o n t r o l . b o t t l e  with t h e  l a r g e  (4 .5  cubic f e e t )  Sa turn  V c o n t r o l  b o t t l e .  

Converting of S-IVB-204 t o  t h e  new c o n t r o l  b o t t l e  con f igu ra t ion  w i l l  b e  

accomplished a t  Kennedy Space Center.  

IB/S-IVB I n t  e r s t a g e  

The a f t  i n t e r s t a g e  access  door w a s  redesigned t o  make t h e  door removable. 

This  change w a s  necessary because of  i n t e r f e r e n c e  wi th  t h e  door by 

personnel ,  e s p e c i a l l y  when equipment was passed through t h e  door.  

Impingement Cur ta ins  

Two c u r t a i n s  f o r  s t a g e s  S-IVB-501 and S-IVB-502 were r ev i sed  t o  provide  

a boot around t h e  environmental duct l ead ing  t o  t h e  c o n t r o l  b o t t l e  on 

t h e  t h r u s t  s t r u c t u r e .  

On s t a g e s  S-IVB-503 through S-IVB-515, one c u r t a i n  i n  t h e  same a r e a  as 

mentioned above w i l l  be  r e v i s e d  t o  en l a rge  e x i s t i n g  duct  boots  f o r  t h e  

i n s u l a t i o n  on t h e  helium h e a t e r  supply l i n e s .  

2.2.2 Environmental Control  

S a t u r n  IB/S-IVB Aft  I n t e r s t a g e  G a s  Concentrat ion During Boost Phase 

The gas  composition of t h e  S-IVB i n t e r s t a g e  was analyzed f o r  t h e  boost  

phase dur ing  August. Maximum al lowable leakage  of hydrogen and oxygen 

was app l i ed  t o  t h e  i n t e r s t a g e  gas a s  it reduced i n  p re s su re  during 

boost .  The concen t r a t ion  of hydrogen gas  ended a t  7.3 percent  by volume 

and t h e  oxygen ended a t  7.10 percent  by vclume, a t  t h e  t ime o f  s epa ra t ion .  



S-IVBISaturn V S torage  

A s t o r a g e  s tudy  of S-IVE s t ages  (s-IVB-507 through S-IVB-515) was 

r e l eased  under Douglas r epo r t  DAC-56441. This s tudy ,  made t o  determine 

t h e  f e a s i b i l i t y  of s t o r i n g  t h e  S-IVB/Saturn V s t a g e s  f o r  an extended 

per iod  of t ime ,  i n d i c a t e s  t h a t  s t ages  may be s to red  f o r  per iods  up t o  

24 months without  s i g n i f i c a n t l y  a f f e c t i n g  r e l i a b i l i t y  and performance 

i f  adequate  s t o r a g e  procedures  and techniques  a r e  followed. The s tudy 

a l s o  concludes t h a t  e x i s t i n g  f a c i l i t i e s  and support  equipment can be 

u t i l i z e d  f o r  s t a g e  s t o r a g e ,  with a minimum a d d i t i o n  of  new o r  e x i s t i n g  

support  equipment it ems requ i r ed .  



2.3 E l e c t r o n i c s  

2.3.1 Networks 

A study-conducted t o  determine power c a p a c i t i e s  of  t h e  engine i g n i t i o n  

and c o n t r o l  buses concluded t h a t  l i m i t e d  a d d i t i o n a l  power r equ i r ed  by 

t h e  5-2 engine c o n t r o l  and i g n i t i o n  buses i s  a v a i l a b l e  on t h e  e x i s t i n g  

S-IVB power supply. 

A s tudy  w a s  conducted t o  determine t h e  e f f e c t s  of  a r educ t ion  i n  vo l t age  

o f  t h e  forward 5-volt e x c i t a t i o n  module on measurements powered by t h e  

module f o r  S-IVB-202. 

S-IVI3 system power requirements  f o r  S-IVB-501 and S-IVB-207 have been 

documented. 

Analysis  i s  being conducted t o  determine i n  d e t a i l  changes r equ i r ed  t o  

conver t  t h e  500-ST MSFC s t a g e  s imula tor  from a S-IVB-501 t o  a S-IVB-502 

conf igu ra t ion .  

During t h e  q u a r t e r ,  t h e  S-IVB-502 spa rk  e x c i t e r  f a i l u r e  w a s  dup l i ca t ed  

and reso lved  a t  Rocketdyne. 

Cont rp l  c i r c u i t  a n a l y s i s  and design f o r  t h e  oxygen-hydrogen burner  k i t  

have been completed and drawings r e l ea sed .  

Design a n a l y s i s  and l ayou t  ske tches  of t h e  dua l  r e p r e s s u r i z a t i o n  system 

have been completed. An i n v e s t i g a t i o n  was a l s o  completed t o  determine 

oxygen-hydrogen burner  emergency d e t e c t i o n  system requirements .  

2.3.2 S p e c i a l  Components 

F a i l u r e  a n a l y s i s  of  t h e  50-ampere motor-driven switch ( 1~88061-1)  

( s e r i a l  Number 224) revea led  an open c i r c u i t  ac ros s  t h e  motor c o n t a c t s .  

To c o r r e c t  t h e  problem, t h e  s p e c i f i c a t i o n  c o n t r o l  drawing w a s  r ev i sed  



t o  (1) s p e c i f y  a make-before-break condi t ion  i n  t h e  motor c i r c u i t ,  

( 2 )  add t o  t h e  f i n a l  assembly drawing t h e  exact  pos i t i on ing  of t h e  motor 

c o n t a c t s  and a u x i l i a r y  c i r c u i t ,  and (3 )  use  a sp r ing  with more t e n s i o n  

t o  impyove motor braking a c t i o n .  

Douglas and t h e  Mason E l e c t r i c  Company completed ana lyses  on p o t t i n g  

compounds and primers  f o r  e f f e c t i n g  l e a k  r e p a i r s  on t h e  hydraul ic  power 

u n i t  swi tch  (1~32647-505).  

F a i l u r e  a n a l y s i s  of  t h e  p re s su re  swi tch  (1~52624-507) ( s e r i a l  Number 006) 

i n d i c a t e d  contamination on t h e  con tac t s .  A chemical a n a l y s i s  w i l l  b e  

performed t o  determine i t s  i d e n t i t y .  

An i n v e s t i g a t i o n  has been made with t h e  Hydra-Electric Company on t h e  

a v a i l a b i l i t y  of a p re s su re  switch f o r  use  i n  t h e  helium h e a t e r  l i q u i d  

hydrogen t a n k  r e p r e s s u r i z a t i o n  system. A thermal  swi tch  i s  a l s o  under 

cons ide ra t ion  f o r  t h e  requirement.  

Addi t iona l  requirements  f o r  e lectromagnet ic  i n t e r f e r e n c e  t e s t i n g  on t h e  

helium h e a t e r  system (1~59986-1)  have been incorpora ted  i n  t h e  Douglas 

s p e c i f i c a t i o n  c o n t r o l  drawing. 

2.3.3 Subsystem Design 

The p rope l l an t  u t i l i z a t i o n  e l e c t r o n i c s  assembly acceptance t e s t  procedure 

has  been changed t o  i nco rpora t e  t h e  -521, -523, -525, and -527 con- 

f i g u r a t i o n s .  These conf igu ra t ions  were c r e a t e d  by t h e  a d d i t i o n  of  t h e  

new system shaping module. 

The f i r s t  u n i t s  of t h e  redesigned l i q u i d  oxygen and l i q u i d  hydrogen mass 

probes have been shipped from t h e  vendor on schedule.  

No s i g n i f i c a n t  b a t t e r y  problems were encountered during t h e  p r e t e s t  and 

f i r i n g  of  AS-202 a t  Kennedy Space Center.  Ba t t e ry  vo l t ages  were wi th in  

expected parameters  throughout t h e  e n t i r e  f l i g h t .  Ba t t e ry  tempera tures  

were c o n t r o l l e d  by t h e  h e a t e r s  a t  t h e  normal ope ra t ing  range be fo re  l i f t o f f .  

Temperatures were wi th in  t h e  des i r ed  range dur ing  f l i g h t .  



The r ecen t  f a i l u r e  of NASA b a t t e r i e s  i n  t h e  500-FS t e s t  has caused 

concern due t o  t h e  s i m i l a r i t y  t o  Douglas b a t t e r i e s .  The vendor has 

assured  Douglas t h a t  a l though t h e  c e l l s  a r e  s i m i l a r  i n  t h e  two 

b a t t e r i e s ,  t h e  phys i ca l  o r i e n t a t i o n  of  t h e  c e l l s  wi th in  t h e  c a s t i n g  

a r e  s u f f i c i e n t l y  d i f f e r e n t  t o  prec lude  occurrence of t h e  p o t t i n g  

problem t h a t  w a s  observed i n  t h e  NASA b a t t e r i e s .  

An i n v e s t i g a t i o n  i s  underway t o  determine why t h e  p o t t i n g  de f i c i ency  

i n  t h e  NASA b a t t e r i e s  occurred and what c o r r e c t i v e  a c t i o n  i s  being 

t aken  by t h e  vendor t o  improve q u a l i t y  con t ro l .  



2.4 Weight S t a t u s  

Current s t a g e  dry  weight p r ed i c t ed  on a l l  con t r ac t ed  S-IVB f l i g h t  s t a g e s  

i s  i n d i c a t e d  below. 

!dore d e t a i l e d  weight information i s  presen ted  i n  Douglas r e p o r t  

STAGE NO.  

* 

s-IVB-201 

S-IVB-202 

S-IVB-203 

S-IVB-204 

S-IVB-205 

S-IVB-206 

S-IVB-207 

S-IVB-208 

S-IVB-209 

S-IVB-210 

s-IVB-211 

S-IVB-212 

S-IVB- 501 

S-IVB-502 

S-1Vb-503 

s-IVB-504 

S-IVB-505 

S-IVB-506 

DAC-56456, Sa tu rn  S-IVB Weight and Balance S t a t u s  Report Model D S V - 4 ~ ,  

da t ed  1 5  September 1966. 

(1) Based upon f i n a l  a c t u a l  weighing ( 2 )  Based upon Huntington Beach 

Space Systems Center a c t u a l  weighing ( 3 )  F i n a l  f l i g h t  weight 

CURRENT 
DRY SPECIFICATION 

WEIGHT 

24,555 

24,576 

26,077 

23,862 

22,156 

22,029 

22,023 

22,138 

22,101 

22,207 

22,089 

22,207 

26,707 

26,741 

25,970 

24,094 

24,091 

24,161 

CURRENT 
PREDICTED STAGE 

DRY WEIGHT 

23,286 ( 3 )  

23,306 ( 3 )  

25,198 ( 3 )  

23,727 (1) 

21,863 ( 2 )  

21,696 ( 2 )  

21,849 

21,999 

21,961 

22,067 

21,968 

22,086 

26,446 (1) 

26,501 ( 2 )  

25,661 

23,906 

23, 906 

23,955 

SPECIFICATION WEIGHT 
MINUS 

CURRENT PREDICTED WEIGHT 

1,269 

1 ,270  

87 9 

99 

293 

333 

174 

139 

1 4  0 

1 4  0 

121 

121  

261 

240 

309 

188 

18 5 

206 



2.5 .1  R e l i a b i l i t y  Analysis 

2 .5.1.1 R e l i a b i l i t y  Engineering Models and Supplements 

The pre l iminary  and f i n a l  ve r s ions  of  t h e  S-IVB-207 R e l i a b i l i t y  

Engineering Model were submitted i n  September. The pre l iminary  and 

f i n a l  ve r s ions  of t h e  S-IVB-208 model were submitted i n  August. The 

p re l imina ry  and f i n a l  ve r s ions  of  t h e  S-IVB-503 model were submitted 

i n  August and September, r e spec t ive ly .  

Modif ica t ion  of  t h e  S-IVB-208 s t a g e  ( i n s t e a d  of S-IVB-207) f o r  t h e  

207-208 Dual Launch Program r e s u l t e d  i n  corresponding changes i n  t h e  

two R e l i a b i l i t y  Engineering Models. 

F l i g h t  C r i t i c a l  Items 

The Sa tu rn  S-IVB Stage  F l i g h t  C r i t i c a l  Items Drawing Numbers L i s t  

drawing ( 1 ~ 5 3 2 7 9  (E) was r ev i sed  during August. 

The f i r s t  ve r s ion  of  t h e  S-IVB-204 Stage  F l i g h t  C r i t i c a l  Items-Hardware 

L i s t  was completed and d i s t r i b u t e d .  

F l i g h t  C r i t i c a l  Items Second T i e r  Analysis  

The Second T i e r  Analysis  on t h e  va lve  power ampl i f i e r  ( p r o p e l l a n t  

u t i l i z a t i o n  e l e c t r o n i c s  assembly 1A59358-517 ) w a s  completed. 

Time/Cycle S i g n i f i c a n t  Items 

T o t a l  ope ra t ions  on t ime and cyc le  s i g n i f i c a n t  items on S-IVB-202 up t o  

l i f t o f f  were compiled. 

Time/cycle s i g n i f i c a n t  i tems f o r  ope ra t ions  p r i o r  t o  l i f t o f f  f o r  

S-IVB-203 have been summarized. 



Accumulated t ime/cyc les  of  t h e  R e l i a b i l i t y  and GFP/TSI on S-IVB-202 

have been sununarized. 

Wulti f a i l u r e  Analyses 

M u l t i f a i l u r e  a n a l y s i s  of t h e  a u x i l i a r y  propuls ion  system quadruple 

redundant p rope l l an t  va lve  assembly was i n i t i a t e d  and was 70 percent  

complete a t  t h e  end of  t h e  qua r t e r .  

2.5.1.2 Test  Report and Tes t  Drawing Review 

R e l i a b i l i t y  Analysis  reviewed t h e  fol lowing r e p o r t s ,  drawings, and 

procedures  : 

Returned t o  
To ta l  Tot a 1  Design Sec t ions  

Reviewed Approved f o r  Correct  ions  

Q u a l i f i c a t i o n  Tes t  Reports 

Q u a l i f i c a t i o n  Test  Control 
Drawings ( ~ e w )  

Q u a l i f i c a t i o n  Test  Control  
Drawing Engineering Orders 

Formal Q u a l i f i c a t i o n  Test  
Procedure Engineering Orders 

Formal Q u a l i f i c a t i o n  Test  Control 
Drawing Engineering Orders 

2 .5 .1 .3  R e l i a b i l i t y  V e r i f i c a t i o n  Tes t s  

R e l i a b i l i t y  Analysis  cont inues t o  review Test  Control  Drawings and Tes t  

P lans  f o r  t h e  R e l i a b i l i t y  V e r i f i c a t i o n  Test  Program (change Order 890). 

R e l i a b i l i t y  V e r i f i c a t i o n  t e s t i n g  on four  specimens of t h e  l i q u i d  hydrogen 

chilldown pump (Tes t  Plan Item RVF-7) cont inued during t h e  q u a r t e r  

(change Order 202) .  



2.5.1.4 R e l i a b i l i t y  Assessment 

E f f o r t  on t h e  updated S-IVB-204 s t a g e  R e l i a b i l i t y  Assessment continued 

during t h e  quar t  e r  . 

2.5.1.5 Formal Q u a l i f i c a t i o n  Tes t  Proaram 

Documentation was i ssued  s ign i fy ing  succes s fu l  completion of  Formal 

Q u a l i f i c a t i o n  Tes t s  on t h e  p rope l l an t  tank  helium s t o r a g e  sphere 

( 1 ~ 4 9 9 9 0 )  ( ~ e s t  Plan Item FQB-2). 

2.5.1.6 Engineering Drawing Reviews 

Documentation reviewed and approved during t h e  q u a r t e r  included 

24 drawings, 58 Engineering Drawing Engineering Orders ,  5 Vaiver Reouests,  

2  Design Deviat ion Requests,  and 5 Production Acceptance Test  Procedures.  

2.5.1.7 F a i l u r e  E f fec t  Analysis ,  GSE 

The pre l iminary  F a i l u r e  E f f e c t  Analysis f o r  GSE i s  90 percent  complete. 

2.5.1.8 Malfunction Detect ion System Design Analysis  

Malsunction Detect ion System design a n a l y s i s  s t a t u s  i s  ind ica t ed  below: 

S tage  - Estimated Submit tal  

S-IVB-501 ( ~ e v i s e d )  Delivered 3 August 

S-IVB-502 (p re l imina ry )  Del ivered 3 August 

S-IVB-502 ( ~ e v i s e d )  l l +  October 

S-IVB-503 (pre l iminary  ) 18 October 



2.5.1.9 Formal Design Reviews 

The fol lowing items a r e  scheduled f o r  Formal Design Review Meetings: 

P a r t  Number Nomenclature 

Cold Helium F i l l  Module 

Oxidizer Tank Vent and Re l i e f  Valve 

Gas Heat Exchanger ( ~ ~ ~ - 4 ~ - 4 3 8 )  

Gas Heat Exchanger ( D S V - 4 ~ - 4 3 8 ~ )  

2.5.2 Human Engineering 

Resul t s  of Human Engineering Recommendations dur ing  t h e  qua r t e r  

included : 

a. Design and i n s t a l l a t i o n  of s l - i p - f i t  load  c e l l  p ivo t  bosses  
t o  preclude i n s t a l l a t i o n  damage t o  l oad  c e l l s  used i n  s t a g e  
weighing. 

b. Liquid oxygen and l i q u i d  hydrogen tank  u l l a g e  p re s su re  gage 
over lays  with en larged  d i g i t s  t o  enable dependable t e l e v i s i o n  
monitor ing during s t a g e  acceptance f i r i n g .  

Human Engineering Recommendations submitted during t h e  q u a r t e r  inc luded:  

5.  Addition of  a  countdown clock i n  t h e  Sacramento Tes t  Center 
Control  Center t o  enable viewing by record ing  personnel .  

b. Remounting of a countdown c lock  i n  t h e  Sacramento Tes t  Center 
Control  Center f o r  b e t t e r  viewing by s t r i p  c h a r t  personnel .  

c .  B e t t e r  i l l u m i n a t i o n  i n  t h e  s t a g e  a f t  s k i r t  a r e a  f o r  p o s t - t e s t  
checkout i n  t h e  Sacramento Tes t  Center V e r t i c a l  Checkout 
Laboratory. 

d. Valve s a f e t y  covers  on t h e  Phase 2 h y d r o s t a t i c  t e s t i n g  f a c i l i t y  
f o r  S-IVB-9005. 



2.5.3 R e l i a b i l i t y  Data Acquisi t ion 

2.5.3.1 Subcont rac tor  and Suppl ie r  Control. 

R e l i a b i l i t y  Data Acquis i t ion  superv is ion  of  Vendor Information Request 

a c t i v i t y  cont inued during t h e  qua r t e r .  

2.5.3.2 RECAP R e l i a b i l i t y  Case Analysis P re sen ta t ion  

The monthly RECAP r e p o r t  f o r  t h e  per iod  ending 5 August, conta in ing  

952 i tems ,  w a s  submitted t o  NASA on 1 5  August. The monthly r e p o r t  f o r  

t h e  per iod  ending 9 September, conta in ing  1,443 i tems ,  was submitted 

on 1 3  September. 

2.5.3.3 T r a c e a b i l i t y  

Approximately 1 ,400 drawings and drawing changes were reviewed f o r  

identification/traceability requirements;  25 drawings were processed 

f o r  a d d i t i o n a l  requirements ,  e f f e c t i v i t i e s ,  and incorpora t ion  i n  t h e  

Identification/Traceability P a r t s  L i s t .  



SECTION I11 

MANUFACTURING 



MANUFACTURING 

Manufacturing and f a b r i c a t i o n  of S-IVB s t a g e  components and subassemblies 

cont inued during t h e  q u a r t e r  a t  t h e  Santa Monica, C a l i f o r n i a ,  f a c i l i t y  

wi th  s t a g e  assembly and checkout at t h e  Huntington Beach, C a l i f o r n i a ,  

Space Systems Center.  Fab r i ca t ion  progress  on i n d i v i d u a l  s t a g e s  i s  

descr ibed  below. Stage a c t i v i t y  fol lowing checkout i s  r epor t ed  i n  

Sec t ion  4. 

3.1 S-IVB/Saturn I B  Stanes 

S-IVB-207 

S-IVB-207 s t a g e  p a i n t i n g ,  weigh and balance ope ra t ions ,  and f i n a l  

p repa ra t ions  f o r  shipment were completed a t  t h e  Space Systems Center  and 

t h e  s t a g e  was shipped t o  t h e  Sacramento Tes t  Center v i a  Super Guppy 

a i r c r a f t  on 30 August. 

S-IVB-208 s t a g e  jo in ing  ope ra t ions ,  f i n a l  i n s t a l l a t i o n s ,  and Megger 

checks were completed i n  mid-August a t  t h e  Space Systems Center Tower 2. 

5-2 engine and hydraul ic  system i n s t a l l a t i o n s  were then  completed i n  t h e  

Product ion Tes t  F a c i l i t y  by t h e  end of August. S-IVB-208 s t a g e  checkout,  

i n i t i a t e d  i n  Tower 5 on 22 August, was cont inuing  at t h e  end of September. 

S tage  shipment i s  planned f o r  December. 

S-IVB-209 

S-IVB-209 s t a g e  l i q u i d  hydrogen tank  i n t e r n a l  i n s u l a t i o n  i n s t a l l a t i o n  

cont inued throughout August i n  t h e  Space Systems Center I n s u l a t i o n  Chamber. 

Liquid hydrogen t a n k  i n s u l a t i o n  and bonding of e x t e r i o r  mounting c l i p s  

were completed i n  e a r l y  September. The s t a g e  was pos i t i oned  i n  Bui ld ing  45 

f o r  i n t e r i o r  i n s t a l l a t i o n s  a t  t h e  end of September. Astronaut  Lt .  Commander 

A l l an  L. Bean v i s i t e d  t h e  Space Systems Center dur ing  t h e  q u a r t e r  t o  

i n s p e c t  a t t a c h  f i t t i n g s  i n  t h e  S-IVB-209 l i q u i d  hydrogen t ank  i n t e r i o r  

provided f o r  t h e  manned o r b i t a l  experiment. 



The b a s i c  tank  assembly of  t h e  S-IVB-210 s t a g e  was completed and t h e  

t ank  assembly was ready f o r  proof t e s t  a t  t h e  end of August. Proof 

t e s t i n g  was accomplished on 3 September. A t  t h e  conclusion of t e s t i n g  

it was discovered t h a t  a cover plug had f a i l e d  t o  s e a l  a f i t t i n g  

connected t o  t h e  common bulkhead cav i ty .  Consequently, water from t h e  

t ank  had been admit ted t o  t h e  common bulkhead c a v i t y  dur ing  t e s t i n g .  

Af t e r  a l lowing t h e  water t o  d r a i n ,  vacuum pumping opera t ions  were 

i n i t i a t e d  t o  remove t h e  remaining water  which had accumulated i n  t h e  

f i b e r g l a s s  honeycomb. Pumping opera t ions  were cont inuing  a t  t h e  end 

of September wi th  t h e  s t a g e  i n  t h e  I n s u l a t i o n  Chamber under e l eva t ed  

tempera tures  t o  a s s i s t  t h e  vacuum pumping r a t e .  NASA and Douglas were 

determining schedule impact a t  t h e  end of September. 

S-IVB-211 

Fabr i ca t ion  of t h e  S-IVB-211 common bulkhead was completed i n  August a t  

Santa  Monica. Fab r i ca t ion  of t h e  a f t  dome was i n  process .  Forming of 

m a t e r i a l  f o r  t h e  s t a g e  t a n k  cy l inde r  and work on t h e  forward dome were 

s t a r t e d  during August a t  Santa  Monica. The l i q u i d  oxygen tank  assembly 

(common bulkhead and a f t  dome) was near ing  completion a t  t h e  end of 

September. 

3 .2  S-IVB/Saturn V S tages  

S-IVB-503 

S-IVB-503 s t a g e  checkout,  i n i t i a t e d  a t  t h e  Space Systems Center Tower 

6 on 2 1  J u l y ,  was concluded on 1 4  September. No t e s t  d i sc repanc ie s  

e x i s t e d  a t  t h e  conclusion of t e s t i n g .  The s t a g e  was then  moved t o  

Tower 8 f o r  l e a k  checks, post-checkout i n s t a l l a t i o n s ,  and t h e  completion 

of f i n a l  i n spec t ion .  S tage  shipment t o  t h e  Sacramento Test  Center i s  

planned f o r  11 October. I n s t a l l a t i o n  of t h e  oxygen-hydrogen burner  

i n s t a l l a t i o n  and dual  r e p r e s s u r i z a t i o n  systems w i l l  b e  accomplished a t  

t h e  Sacramento Tes t  Center  p r i o r  t o  acceptance f i r i n g .  



S-IVB-504 

S-IVB-504 l i q u i d  hydrogen tank  i n s t a l l a t i o n s  were completed i n  e a r l y  

August and t h e  t a n k  was cleaned and closed.  Liquid oxygen t ank  

i n s t a l l a t i o n s  and c leaning  were then  completed and t h e  tank  was c losed  

on 24 August. Stage jo in ing  opera t ions  were s t a r t e d  i n  Tower 2 i n  l a t e  

August. The s t a g e  w a s  e r e c t e d  i n  Tower 6 on 22 September f o r  Megger 

checks and f i n a l  i n s t a l l a t i o n s  p r i o r  t o  5-2 engine i n s t a l l a t i o n .  

Engine i n s t a l l a t i o n  was then  accomplished on 30 September. Stage 

checkout w i l l  b e  i n i t i a t e d  i n  e a r l y  October. 

S-IVB-505 

The S-IVB-505 common bulkhead was completed i n  e a r l y  August a t  Santa  

Monica. Liquid oxygen t ank  and forward dome assembly was i n  process  

a t  t h e  end of August. Tank cy l inde r  assembly cont inued dur ing  August 

a t  t h e  Space Systems Center.  Tank assembly and proof t e s t i n g  were 

completed i n  September. Subassembly of t h e  a f t  s k i r t  was i n i t i a t e d  

dur ing  September a t  t h e  Space Systems Center.  

s-IVB-506 

S-IVB-506 a f t  common bulkhead and forward common bulkhead assembly was 

i n  process  a t  Santa  Monica during August. Aft dome f a b r i c a t i o n  was 

i n i t i a t e d  i n  l a t e  August. Work was i n i t i a t e d  on waf f l e  m i l l i n g  of t a n k  

c y l i n d e r  segments a t  Santa  Monica during September. 



SECTION IV 

TESTING 



4 . 1  System Tes t ing  

Tes t ing -o f  S-IVB s t a g e  systems cont inued during t h e  q u a r t e r  a t  t h e  

Huntington Beach Space Systems Center ,  Sacramento Tes t  Center ,  and a t  

o t h e r  Douglas and vendor f a c i l i t i e s .  

4 . 1 . 1  F l i g h t  Tes t ing  

The t h i r d  succes s fu l  f l i g h t  of t h e  S-IVB s t a g e  was accomplished with t h e  

Launch of  t h e  AS-202 upra ted  Sa turn  I veh ic l e  a t  t h e  Kennedy Space 

Center on 25 August. The S-IVB s t a g e  helped boost  an  unmanned Apollo 

s p a c e c r a f t  on a f l i g h t  designed t o  t e s t  t h e  Apollo hea t  s h i e l d  i n  a 

long-durat ion re -en t ry  from space. 

The S-IVB s t a g e  i g n i t e d  a t  an a l t i t u d e  of  about 35 m i l e s ,  fol lowing 

burnout of  t h e  S-IB boos t e r  s t age .  The S-IVB Rocketdyne 5-2 engine 

consumed approximately 80,000 ga l lons  of  p r o p e l l a n t s  during t h e  7 1/2- 

minute burn t ime.  Payload weight exceeded 28,000 pounds. 

Af te r ' J -2  engine shutdown, S-IVB a l t i t u d e - c o n t r o l  rocke t s  were f i r e d  

i n t e r m i t t e n t l y  t o  s t a b i l i z e  t h e  v e h i c l e  during Apo1I.o s epa ra t ion  from 

t h e  launch veh ic l e .  

A f t e r  completion o f  t h e  primary miss ion ,  an experiment was conducted t o  

t e s t  t h e  s t r e n g t h  of  t h e  common bulkhead sepa ra t ing  t h e  S-IVB s t a g e  pro- 

p e l l a n t  t anks .  A l l  l e f t -ove r  oxygen was vented overboard and t h e  

oxygen t a n k  depressur ized .  Hydrogen tank  ven t s  were c losed ,  pe rmi t t i ng  

p re s su re  t o  b u i l d  up as t h e  r e s i d u a l  l i q u i d  hydrogen b o i l e d  o f f .  

Temperature and p re s su re  d a t a  were then  recorded u n t i l  t h e  bulkhead 

co l l apsed  o r  rup tu red ,  r e s u l t i n g  i n  s t a g e  des t ruc t ion .  



Figure 1. Saturn Vehicle AS-202 Launch at Kennedy Space Center on 25 August 1966. 



The S-IVB-204 s t a g e  a r r i v e d  a t  t h e  Kennedy Space Center v i a  Super Guppy 

a i r c r a f t  on 7 August and was moved t o  t h e  VAB l a w  bay f o r  u l t r a s o n i c  

and Growler i n spec t ions .  Af t e r  completion of  checkout and mod i f i ca t ions ,  

t h e  s t a g e  w a s  t r a n s p o r t e d  t o  Launch Complex 34 on 30 August and e rec t ed  

on 31  August. AS-204 space veh ic l e  checkout w a s  i n  process  a t  t h e  end 

o f  t h e  q u a r t e r .  

The S-IVB-501 s t a g e  a r r i v e d  a t  t h e  Kennedy Space Center v i a  Super Guppy 

a i r c r a f t  on 1 4  August and was t r a n s p o r t e d  t o  t h e  VAB low bay on 

1 5  August. Modif icat ions and i n s t a l l a t i o n s  were cont inuing i n  t h e  low 

bay a t  t h e  end o f  t h e  q u a r t e r .  

4.1.2 Acceptance Tes t ing  

A f t e r  completion of  s t a g e  mod i f i ca t ions ,  t h e  f o u r t h  S-IVB f l i g h t  s t a g e ,  

S-IVB-204, w a s  shipped from t h e  Sacramento Test  Center t o  Kennedy Space 

Center on 5 August. 

S-IVB-205 

The S-IVB-205 s t a g e  remained i n  t h e  Sacremento Tes t  Center Tower No. 2 

v e r t i c a l  s t and  dur ing  August. The s t a g e  was placed on t h e  r o l l  f i x t u r e  

i n  e a r l y  September and post- turnover  modi f ica t ions  were i n i t i a t e d .  Stage 

shipment t o  Kennedy Space Center i s  scheduled f o r  15  November. 

S-IVB-206 s t a g e  acceptance f i r i n g  was succes s fu l ly  accomplished on 

1 9  August i n  t h e  Sacramento Test  Center Beta 3 Test  Stand. Mainstage 

du ra t ion  w a s  433.7 seconds, Subsequent replacement of  t h e  l i q u i d  

oxygen turbopump n e c e s s i t a t e d  a 5-2 engine balance v e r i f i c a t i o n  f i r i n g .  



The engine performance v e r i f i c a t i o n  f i r i n g  was accomplished on 

1 4  September. The 66.6-second mainstage opera t ion  of  t h e  5-2 engine 

v e r i f i e d  proper  ope ra t ion  of t h e  newly-instal led l i q u i d  oxygen turbo-  

pump assembly and i t s  compa t ib i l i t y  with the engine. Stage p o s t - f i r i n g  

a c t i v i t i e s  on t h e  Beta 3 Test  Stand were completed by t h e  end of 

September. The s t a g e  w i l l  be  t r a n s f e r r e d  t o  t h e  V e r t i c a l  Checkout 

Laboratory i n  e a r l y  October f o r  All-Systems t e s t i n g .  

The S-IVB-207 s t a g e  a r r i v e d  a t  t h e  Sacramento Tes t  Center on 3 1  August. 

Following removal of f l i g h t  ins t rumenta t ion  and covers ,  t h e  s t a g e  was 

i n s t a l l e d  i n  t h e  Beta 1 Test  Stand on 1 September. P r e f i r i n g  a c t i v i t i e s  

were i n i t i a t e d  and on 7 September s t a g e  power was tu rned  on. Stage 

subsystems checkout w i l l  be  complete on 5 October. 

The i n i t i a l  Sa tu rn  V f l i g h t  s t a g e ,  S-IVB-501, was shipped t o  t h e  

Kennedy Space Center v i a  Super Guppy a i r c r a f t  on 12  August, marking a 

s i g n i f i c a n t  mi les tone  i n  t h e  Apollo Program. The Governor of C a l i f o r n i a  

d e l i v e r e d  t h e  s t a g e  t o  NASA on behal f  of Douglas a t  a ceremony a t  

Mather A i r  Force Base on 1 2  August. 

S-IVB- 502 

S-IVB-502 s t a g e  p o s t - f i r i n g  a c t i v i t i e s  continued a t  t h e  Sacramento Tes t  

Center during August. The s t a g e  was t r a n s f e r r e d  t o  t h e  V e r t i c a l  Check- 

out  Laboratory on 10  August. Pos t - f i r i ng  checkout was succes s fu l ly  

completed wi th  an All-Systems t e s t  on 1 2  September. The " s t age  ready 

f o r  de l ive ryw mi les tone  was reached on 21  September. The s t a g e  w i l l  

remain i n  s t o r a g e  u n t i l  l a t e  November, during which t ime post- turnover  

modi f ica t ions  w i l l  b e  accomplished. 



4.1.3 Aur . i l i a r j  Propulsion System Tes t ing  

S-IVB/Saturn V Auxi l ia ry  Propulsion System Module Phase I V  Tes t ing  

Phase IV P r e f l i g h t  Rating Tes t s  on t h e  Sa turn  V a u x i l i a r y  propuls ion  

system module were completed on 12  August a t  t h e  Sacramento Test  Center 

Gamma Complex. 

A t e s t  conducted on 4 August cons i s t ed  o f  helium r e g u l a t o r  and i n j e c t o r  

va lve  malfunct ion e f f e c t s  f i r i n g s  which s imulated var ious  modes of  

f a i l u r e s  of t h e s e  components during a  f i r i n g  program. A l l  t e s t  

o b j e c t i v e s  were s a t i s f i e d .  

Tes t ing  was concluded wi th  a  mission p r o f i l e  f i r i n g  i n i t i a t e d  on 

9 August and completed on 1 2  August. Following p rope l l an t  l oad ing ,  a  

3-day hold  was i n i t i a t e d  t o  monitor  t ank  b ladder  condi t ions .  The 

6.5-hour mission p r o f i l e  f i r i n g  was accomplished on 12  August and 

s a t i s f i e d  a l l  t e s t  o b j e c t i v e s .  Following a s p e c i a l  s e r i e s  of c leaning  

agent eva lua t ion  t e s t s ,  t h e  modules a r e  being he ld  i n  s t o r a g e  pending 

NASA d i r e c t i o n .  Af te r  t h e  conclusion of t e s t i n g ,  t h e  t e s t  s i t e  was 

deac t iva t ed  i n  September. 

4 .1 .4  S- IV~/Ins t rument  Unit (500-FS) Environmental Test  

The s i x t h  t e s t  of t h e  S-IVB/Instrument Unit environmental t e s t  program 

was s u c c e s s f u l l y  conducted on 2 August i n  t h e  Space Systems Center Space 

Simulat ion Laboratory. This  t e s t  s imulated t h e  maximum temperature con- 

d i t i o n  experienced dur ing  launch,  e a r t h  o r b i t ,  and t r a n s l u n a r  i n j e c t i o n .  

The f i n a l  t e s t ,  s imula t ing  a  combination of  worst cond i t i ons ,  s e l e c t e d  

f a i l u r e s ,  and changed t e s t  parameters ,  was succes s fu l ly  completed on 

9 August. I n  a d d i t i o n ,  an unscheduled corona i n v e s t i g a t i o n  t e s t  was 

accomplished a s  reques ted  by MSFC t o  determine i f  s i g n i f i c a n t  e l e c t r i c a l  

d i scharge  occurs  i n  t h e  Instrument Unit o r  S-IVB s t a g e  e l e c t r o n i c s  
- 2 4 

dur ing  t h e  c r i t i c a l  p re s su re  range of 10  t o  10- Torr .  



4.1.5 Hydros ta t ic  Test  No. 2 Test  

The h y d r o s t a t i c  t e s t  s t a g e  No. 2 succes s fu l ly  completed t h e  planned 

f a i l u r e  t e s t  a t  t h e  Space Systems Center V e r t i c a l  Checkout Laboratory 

Tower 3 -on 26 September. Tank rup tu re  occurred during b u r s t  t e s t i n g  at 

va lues  above u l t i m a t e  p re s su re .  This completed Phase I1 t e s t i n g .  

4.2 Subsystems Tes t ing  

4.2.1 Design Development Tes t ing  

Design development t e s t i n g  i s  cont inuing t o  provide information which 

can be app l i ed  t o  t h e  Sa turn  S-IVB e f f o r t .  Design development t e s t i n g  

i s  near ing  completion wi th  284 t e s t s  completed of 3 2 1 t e s t s  scheduled. 

S i g n i f i c a n t  design development t e s t i n g  accomplished during August and 

September i s  descr ibed  below. 

Mechanical P r o p e r t i e s  of Welded J o i n t s  ( shea r  ~ e s t s )  ( A - 1 6 ~ )  

Tes t s  t o  determine t h e  shear  s t r e n g t h  of t h e  l i q u i d  oxygen dome 

Meridional weld a t  room temperature and at - 3 2 0 ' ~  were completed 

s u c c e i s f u l l y  duri-ng August. 

B o a t t a i l  Assembly (A-55) 

The Sa turn  V/S-IVB high-force dynamic t e s t  program was completed ahead 

of  t h e  NASA c o n t r a c t u a l  mi les tone  requirement with a s e r i e s  of t e s t s  on 

1 5  August a t  t h e  Wasatch Divis ion of t h e  Thiokol Chemical Corpora t ion ' s  

t e s t  f a c i l i t y  a t  Brigham Ci ty ,  Utah. The t e s t s  provided f u r t h e r  con- 

f i dence  t h a t  S-IVB s t r u c t u r e s  and mounting equipment w i l l  wi ths tand  any 

a c o u s t i c  and dynamic s t r e s s e s  imposed during f l i g h t .  



The complete forward s k i r t  s t r u c t u r e ,  inc luding  an ope ra t iona l  

thermo-conditioning system, was subjec ted  t o  low-frequency v i b r a t i o n  i n  

t h e  l o n g i t u d i n a l  and l a t e r a l  axes.  Since performance of t h e  Douglas- 

designed t e s t  f i x t u r e s  exceeded expec ta t ions ,  t h e  number of  t e s t s  was 

reduced-from f i v e  t o  t h r e e .  The S-IVB b o a t t a i l  s e c t i o n ,  c o n s i s t i n g  of  

t h e  l i q u i d  oxygen t ank  a f t  dome, t h r u s t  s t r u c t u r e ,  and a f t  s k i r t ,  was 

sub jec t ed  t o  low-frequency v i b r a t i o n  i n  s i x  d i f f e r e n t  f o r c e  modes. 

Liquid Hydrogen Dome Enlarged Manhole (A-61) 

Tes t ing  of  t h e  l i q u i d  hydrogen dome specimen No. 1 ( 1 ~ 0 9 4 1 6 - l ) ,  which 

has an enlarged (43-inch-diameter) manhole, was completed succes s fu l ly  

dur ing  August. F a i l u r e  occurred a t  116 percent  of design u l t i m a t e ,  

i n d i c a t i n g  adequate s t r e n g t h  c a p a b i l i t y .  

Forward S k i r t  An t i -F lu t t e r  Panel  Development Test  (A-64) 

A compression load  t e s t  was completed succes s fu l ly  during August on t h e  

forward s k i r t  a n t i - f l u t t e r  t e s t  pane l  ( 1 ~ 0 9 8 1 1 )  t o  eva lua t e  t h e  e f f e c t  

of  s t r u c t u r a l  loading  on t h e  adhesive bond of  t h e  aerodynamic f l u t t e r -  

p revent ion  s t i f f e n e r s  proposed f o r  t h e  S-IVB/Saturn V forward and a f t  

s k i r t s .  

F i r e  R e s i s t a n t  Coating f o r  Liquid Hydrogen Tank (A-65) 

A development t e s t  program i s  cont inuing  a t  t h e  Sacramento Tes t  Center 

t o  f i n d  a m a t e r i a l  which when bonded o r  coated over t h e  e x i s t i n g  l i q u i d  

hydrogen t ank  i n t e r i o r  i n s u l a t i o n  w i l l  provide a f i r e  r e s i s t a n t  coa t ing  

o r  l a y e r .  The purpose of t h e  t e s t s  i s  t o  prove t h e  s t r u c t u r a l  adequacy 

of a f i r e - r e s i s t a n t  coa t ing  o r  l a y e r  over t h e  i n t e r n a l  i n s u l a t i o n  when 

sub jec t ed  t o  environments t h e  l i q u i d  hydrogen tank  w i l l  experience 

dur ing  i t s  l i f e  cyc le .  



4.2.1.2 P rope l l an t  Dispersion System Components 

Sa fe ty  and Arming Device Vent Po r t  (AC-28) 

A s e r i e s  of  10 development t e s t s  was conducted using both Saturn  I B  and 

Sa turn  V s a f e t y  and arming devices  modified t o  a  vented conf igura t ion .  

As a  r e s u l t  of t h e  succes s fu l  completion of Item AC-28 using product ion 

p a r t s ,  t h e  vented conf igu ra t ion  was q u a l i f i e d  and a s e r i e s  of  f i v e  

q u a l i f i c a t i o n  t e s t s  (AC-29) was de l e t ed .  

4 .2 .1 .3  Cryogenic Repressur iza t ion  System 

Oxygen-Hydrogen Burner I n s t a l l a t i o n  (AH-11~) 

Oxygen-hydrogen burner  development t e s t i n g  progressed s a t i s f a c t o r i l y  

during August and September a t  t h e  Sacramento Tes t  Center Alpha Test  

Stand 2B. I n j e c t o r  i c i n g  problems have been reso lved  and t h e  f i n a l  

i n j e c t o r  con f igu ra t ion  has been determined. Performance of t h e  s e l e c t e d  

i n j e c t o r  des ign  w i l l  be  demonstrated during a  s e r i e s  of 1 6  t e s t s  which 

s t a r t e d  on 1 September. Tes t ing  being conducted f o r  i n v e s t i g a t i o n  of 

i g n i t e r - i n j e c t o r  compa t ib i l i t y  and o t h e r  problems experienced with 

burner  s t a r t ,  s t eady  s t a t e ,  and shutdown opera t ions  continued during 

September. 

1-Inch Shutoff  Valve (AH-14) 

Development t e s t i n g  on t h e  1-inch shu to f f  va lve  ( 1 ~ 5 9 0 1 0 )  i s  p rogress ing  

s a t i s f a c t o r i l y .  An ECP has been approved t o  au tho r i ze  redes ign  and , 

r e c o n f i g u r a t i o n  of t h e  -1 valve  t o  -501 f o r  u se  on S-IVB-503 through 

S-IVB-515. The r edes ign  c o n s i s t s  of  t h e  a d d i t i o n  of o r i f i c e s  r equ i r ed  

t o  meet new response t ime requirements .  

4 .2.2 Q u a l i f i c a t i o n  Tes t ing  

Q u a l i f i c a t i o n  t e s t i n g  of  p a r t s ,  components, subassemblies ,  and h igher  

l e v e l s  of assembly t o  ensure t h a t  t h e  design i s  capable of meeting 

e s t a b l i s h e d  requirements  i s  cont inuing .  Q u a l i f i c a t i o n  t e s t i n g  i s  



progres s ing ,  wi th  506 t e s t s  completed of 746 t e s t s  scheduled. S i g n i f i c a n t  

q u a l i f i c a t i o n  t e s t i n g  accomplished during August and September i s  descr ibed  

below. 

S-IVB/S-I1 I n t e r f a c e  Test  (A-47 ) 

The seventh and e igh th  t e s t s  (o f  1 2  scheduled)  t o  q u a l i f y  t h e  S-IVB/ 

Sa tu rn  V a f t  i n t e r s t a g e  and t h e  S-IVB/S-I1 i n t e r f a c e  j o i n t  were completed 

s u c c e s s f u l l y  i n  August. 

The n in th  ( tempera ture  parameter t e s t )  and t e n t h  (s-IC engine c u t o f f  

des ign  u l t i m a t e  t e s t )  t e s t s  were completed during September. 

The f i r s t  (bending moment parameter t e s t )  and second (maximumcrq des ign  

u l t i m a t e  t e s t )  o f  f i v e  t e s t s  t o  q u a l i f y  t h e  a f t  s k i r t  were completed 

s u c c e s s f u l l y  dur ing  September. 

4.2.2.2 Propuls ion  System Components/Fuel Tank F i l l  System 

F i l l  and Drain Valve (F-3) 

Both ambient and cryogenic q u a l i f i c a t i o n  v i b r a t i o n  t e s t s  were performed 

on t h e ' f i l l  and d r a i n  va lve  (1~48240-501) t o  q u a l i f y  redesigned va lve  

sp r ings  and microswitcheu. No s t r u c t u r a l  f a i l u r e s  occurred and only 

s l i g h t  microswitch c h a t t e r  was observed during t e s t i n g  i n  t h e  l a s t  

( r a d i a l )  a x i s .  

4.2.2.3 Propuls ion  System Components/Ambient Helium System 

Actuat ion Control  Module ( J - 3 ~ )  

A -503 conf igu ra t ion  has been c rea t ed  f o r  t h e  a c t u a t i o n  c o n t r o l  module 

( 1 ~ 6 5 2 9 2 )  t o  i nco rpora t e  polyimide s e a l s  which performed s a t i s f a c t o r i l y  

dur ing  development t e s t i n g .  Two -501 modules, which had been reworked 



t o  t h e  new -503 conf igu ra t ion ,  f a i l e d  low temperature leakage during 

q u a l i f i c a t i o n  t e s t i n g .  The t e s t  specimens were r e tu rned  t o  t h e  vendor f o r  

readjustment .  Resumption of t e s t i n g  i s  scheduled f o r  20 October. 

P o s i t i v e  Pressure  System Hand Valve (5-16) 

Ambient v i b r a t i o n  q u a l i f i c a t i o n  t e s t s  were succes s fu l ly  run  on a redesigned 

p o s i t i v e  p re s su re  system hand va lve  (1~53817-505).  No s t r u c t u r a l  f a i l u r e s ,  

mal func t ions ,  o r  leakage occurred during o r  a f t e r  v i b r a t i o n  t e s t i n g  of  t h e  

redesigned va lve .  

4.2.2.4 Auxi l ia ry  P r o ~ u l s i o n  Svstem 

Aux i l i a ry  Propuls ion  System High Pressure  Helium Tank (L-63) 

Q u a l i f i c a t i o n  t e s t i n g  of  two u n i t s  of t h e  a u x i l i a r y  propuls ion  system high  

p re s su re  helium t a n k  ( 1 ~ 3 9 3 1 7 )  has been succes s fu l ly  completed. 

Aux i l i a ry  Propuls ion  System F i l t e r  (L-67) 

P a r t i c l e s  up t o  100 microns passed through t h e  f i l t e r s  dur ng q u a l i f i c a t i o n  

t e s t i n g  of two u n i t s  of t h e  a u x i l i a r y  propuls ion  system f i l t e r  ( 1 ~ 5 5 9 3 4 ) .  

The maximum requirement i s  25 microns. The vendor i s  p repar ing  a  f i l t r a -  

t i o n  t e s t  procedure f o r  approval  by Douglas and w i l l  perform t h e s e  t e s t s  on 

two addi ' t ional  product ion u n i t s  f o r  q u a l i f i c a t i o n .  

4.2.2.5 Environmental Control  System Components 

Thermo-Condit ion ing  System F l e x i b l e  Hose ( N-13 ) 

Tes t ing  of  t h e  1~38429-1  f l e x i b l e  hose was completed s u c c e s s f u l l y  dur ing  

September. 

Thermo-Conditioning System Coupling Assembly (N-20) 

Tes t ing  of t h e  1~38430-1  coupling was completed succes s fu l ly  dur ing  

Sej~tember . 



4.2.2.6 Auxi l ia ry  Power Supply System - Elec t ron ic  Components 

Hydraulic Power Unit Motor-Driven S t a r t e r  Switch (P-47) 

Q u a l i f i c a t i o n  t e s t i n g  of  t h e  hydraul ic  power u n i t  motor-driven s t a r t e r  

swi tch  (1~32647-503) was completed during t h e  qua r t e r .  

4 .2.2.7 Subsystem Panel  

Cold Panel  No. 1 0 ,  Telemetry Equipment   orw ward) ( R - 1 8 ~ )  

Vib ra t ion  q u a l i f i c a t i o n  t e s t s  were succes s fu l ly  run  on co ld  panel  No. 1 0  

(1~55689-1 ) .  The panel  was mounted on a  s e c t i o n  of t h e  forward s k i r t  

u s ing  t h e  Barry Cont ro ls  v i b r a t i o n  i s o l a t o r s .  No s t r u c t u r a l  f a i l u r e s  

o r  e l e c t r i c a l .  malfunct ions occurred.  

Telemetry Equipment Aft Panel  Nwnbers 4 and 5 (R-45)  

Q u a l i f i c a t i o n  t e s t i n g  of  t e l eme t ry  equipment a f t  pane l  Nmbers 4 and 5 

(1~58925-1 )  had been completed by t h e  end of September. 

Aft Eau i~men t  Panel  No. 3. Telemetrv Eaui-oment (R-46) 

Vibra t ion  q u a l i f i c a t i o n  t e s t s  were succes s fu l ly  performed on t h e  panel  

(1~58924-1)  dur ing  t h e  q u a r t e r .  The panel  was then  placed i n  t h e  

a c o u s t i c  t e s t  chamber and subjec ted  t o  an ope ra t iona l  a c o u s t i c  t e s t .  

There were no s t r u c t u r a l  f a i l u r e s  o r  malfunct ions during t h e  acous t i c  

t e s t .  

4 .2 .2.8 E l e c t r i c a l  System Components 

Hydraul ic  System Temperature Thermal Switch ( u - 3 7 ~ )  

High Performance Pressure  Switch ( u - 5 8 ~ )  

Q u a l i f i c a t i o n  t e s t i n g  of  t h e  hydrau l i c  system temperature thermal  switch 

(1~74765-501 and -507) and t h e  high performance p re s su re  switch 

(1~52624-507) w a s  completed dur ing  t h e  q u a r t e r .  



4.2.2.0 Data Acquis i t ion  System 

Qua l i f i ca t ion  t e s t i n g  of  t h e  fol lowing d a t a  a c q u i s i t i o n  system components 

was completed during t h e  q u a r t e r :  

a .  Absolute Pressure  Transducer (lB39293-1) ( w - 3 0 ~ )  

b. High Temperature Pressure  S t r a i n  Gage Transducer (1~32291-1)  
( W-92~) 

c .  Low Absolute Pressure  Transducer (1~97442-1)  ( w - 9 2 ~ )  

d. Liquid Hydrogen Pressure  Transducer (1~53574-501) ( w - 9 2 ~ ) .  

b.2.2.10 Ullage Rocket System 

Detonator Block and End F i t t i n g  (AE-8) 

A f a i l u r e  o f  some of t h e  cords t o  propagate  fol lowing v i b r a t i o n  t e s t  i s  

being i n v e s t i g a t e d  and a  survey w i l l  be conducted on t h e  f i x t u r e  used t o  

v i b r a t e  t h e  specimens. X-ray photos showed t h a t  t h e  confined de tona t ing  

f u s e  explos ive  core  of s e v e r a l  specimens was cracked and had pa r t ed  

dur ing  v i b r a t i o n .  The f i x t u r e  survey w i l l  a i d  i n  determining i f  t h e  

f a i l u r e s  were due t o  a  f a u l t y  t e s t  s e tup ,  o r  i f  a design change i s  

r equ i r ed .  The v i b r a t i o n  po r t ion  of  t h e  t e s t  w i l l  be  r e run .  

Confined Detonating Fuse S e ~ a r a t i o n  Device ( A ~ - 1 5 )  

The f i r s t  8  of 30 t e s t  specimens subjec ted  t o  v i b r a t i o n  t e s t  a t  1 6 5 " ~  

have completed t h e  t e s t  succes s fu l ly .  

4.2.3 Formal Q u a l i f i c a t i o n  Tes t ing  

Formal q u a l i f i c a t i o n  t e s t i n g ,  t o  demonstrate,  through c o n t r o l l e d  

component t e s t s ,  t h a t  Sa turn  S-IVB s t a g e  hardware meets e s t a b l i s h e d  

requirements  under var ious  app l i cab le  combinations of  s e r v i c e  environ- 

ments, i s  cont inuing.  S i x  t e s t s  have been completed of 36 t e s t s  

scheduled i n  t h e  formal q u a l i f i c a t i o n  t e s t  program. S i g n i f i c a n t  formal 

q u a l i f i c a t i o n  t e s t i n g  accomplished during August and September i s  

desc r ibed  below. 



4.2 .3 .1  Propulsion System Components/Fuel Tank F i l l  System 

F i l l  and Drain Valve (FQ-F-3) 

Vibra t ion  t e s t i n g  of f i l l  and d r a i n  va lve  (1~48240-505) S e r i a l  Number 0048 

was s u c c e s s f u l l y  completed. 

Prevalve (FQ-F-12) 

V ib ra t ion  t e s t i n g  of t h e  prevalve (1~49968-507) S e r i a l  Numbers 1 1 4  and 

115 was s u c c e s s f u l l y  completed. 

4.2.3.2 Propulsion System Components/Oxidizer Tank F i l l  System 

Oxidizer  Low Pressure  Duct Assembly (FQ-G-4) 

V ib ra t ion  t e s t i n g  of  ox id i ze r  low p res su re  duct  assembly (lA49969-501) 

S e r i a l  Number 0033 was succes s fu l ly  completed. 

Liquid Oxygen Aux i l i a ry  Motor-Driven Chilldown Pump (FQ-G-7) 

Vibra t ion  t e s t i n g  of l i q u i d  oxygen a u x i l i a r y  motor-driven chilldown pump 

(1~49423-501) S e r i a l  Number 1758 was s u c c e s s f u l l y  completed. 

4 .2.3.3 Propuls ion  System Components/Fuel Tank P r e s s u r i z a t i o n  System 

Fuel  Tank Pressure  Control  Module (FQ-H-2) 

V ib ra t ion  t e s t i n g  of f u e l  t ank  p re s su re  c o n t r o l  module (1~64443-503) 

S e r i a l  Numbers 1022 and 1025 was succes s fu l ly  completed. 

Fuel  Tank Vent and Re l i e f  Valve (FQ-H-5) 

Vibra t ion  t e s t i n g  of  f u e l  t ank  vent  and r e l i e f  va lve  (1~48257-501) 

S e r i a l  Number 0026 was s u c c e s s f u l l y  completed. 

Fuel  Tank Re l i e f  Valve (FQ-H-12~) 

Vib ra t ion  t e s t i n g  of f u e l  t ank  r e l i e f  va lve  (1~49591-527) S e r i a l  

Number 0115 was s u c c e s s f u l l y  completed. 



4.2.3.4 Propulsion System Components/Oxidizer Tank P r e s s u r i z a t i o n  System 

Cold Heliuii F i l l  blodule (FQ-1-2) 

Vibra t ion  t e s t i n g  of  cold helium f i l l  module (1~57781-1)  S e r i a l  

liux-ibers 00 i3  and 0023 was s u c c e s s f u l l y  completed. 

Liauid Oxygen Tank Pressure  Control  Module (FQ-1-3) 

Formal q u a l i f i c a t i o n  t e s t i n g  of t h e  l i q u i d  oxygen tank  p re s su re  c o n t r o l  

nodule ( 1 ~ 4 2 2 9 0 )  i s  i n  process  a t  t h e  Douglas, Santa  Monica, C a l i f o r n i a ,  

f a c i l i t y .  

4.2.3.5 Propulsion System Components/Arnbient Helium System 

Pneumatic Power Control  Module (FQ-J-6) 

Two new conf igu ra t ions  (-513 and -515) have been c rea t ed  of t h e  pneumatic 

power c o n t r o l  module ( 1 ~ 5 8 3 4 5 1 ,  which a r e  i d e n t i c a l  t o  t h e  -509 and -511 

c o n f i g u r a t i o n s ,  r e s p e c t i v e l y ,  except t h a t  width of t h e  r e g u l a t o r  poppet 

s e a l s  i s  c o n t r o l l e d  on t h e  new conf igu ra t ions .  Formal q u a l i f i c a t i o n  t e s t -  

i n g ,  us ing  two -509 specimens reworked t o  t h e  -513 conf igu ra t ion ,  was 

resumed on 27 September. 

Engine Pwnp Purge Control  Module (FQ-J-7) 

Formal q u a l i f i c a t i o n  t e s t i n g  of t h e  engine pump purge c o n t r o l  module 

( 1 ~ 5 8 3 4 7 )  i s  i n  process  a t  Beech A i r c r a f t ,  Boulder,  Colorado. ECP 7599, 

t o  r econf igu ra t e  t h e  modules (-505 t o  -509 and -507 t o  -511) was sub- 

m i t t e d  on 7 September. The new conf igu ra t ion  would use  a  redesigned s t a t i c  

s e a l  t o  reduce low temperature leakage.  

4.2.3.6 Auxi l ia ry  Propulsion System 

Prope l l an t  Control  Module ( o x i d i z e r )  (FQ-L-5) 

Vibra t ion  test in^ of ox id i ze r  p rope l l an t  c o n t r o l  module (1~49422-507) 

S e r i a l  IJumber OOOOO5l was successf 'ul ly  completed. 



Prone l l an t  Control  Module ( F u e l )  ( ~ 8 - L - 5 ~ )  

Vibra t ion  t e s t i n g  of f u e l  p rope l l an t  c o n t r o l  module (1A49422-508) S e r i a l  

Number 0000232 was succes s fu l ly  completed. 

Auxi l ia ry  Propuls ion  System Prope l l an t  Tank (FQ-L-21) 
\ 

Formal q u a l i f i c a t i o n  t e s t i n g  of  t h e  a u x i l i a r y  propuls ion  system p rope l l an t  

t ank  ( 1 ~ 9 3 2 3 1 )  i s  i n  process .  One u n i t  has completed p roo f ,  f u n c t i o n a l ,  

and leakage  t e s t s ;  has p a r t i a l l y  completed p re s su re  cyc le  and l i f e  cyc l e  

t e s t s ;  and i s  c u r r e n t l y  undergoing p rope l l an t  exposure t e s t i n g .  F a i l u r e  

o f  t h e  f i r s t  specimen was inadve r t en t ly  caused by over-pressurizing t o  

200 p s i d  i n s i d e  t h e  bel lows.  

Aux i l i a ry  Propulsion System Helium Pressure  Regulator ( FQ-L-66) 

Redesign has been completed and formal q u a l i f i c a t i o n  t e s t i n g  of a  redesigned 

a u x i l i a r y  propuls ion  system helium pressure  r e g u l a t o r  ( 1 ~ 5 4 6 0 1 )  i s  being 

expedi ted  at Beech A i r c r a f t  f o r  completion p r i o r  t o  AS-204 launch.  

4 .2.3.7 F l i g h t  Control  System Components 

Engine-Driven Hydraulic Pump and I s o l a t o r  Assembly (FQ-M-3) 

During t h e  v i b r a t i o n  t e s t  po r t ion  of t h e  formal q u a l i f i c a t i o n  t e s t  pro- 

gram, one of t h e  t e s t  specimens developed f l u i d  leakage i n  t h e  f ace  s e a l  

between t h e  p re s su re  compensator and t h e  pump body. NASA repor t ed  t h a t  

two t e s t  specimens had experienced s i m i l a r  leakage problems while  undergoing 

t e s t s  a t  MSFC. Examination of t h e  O-rings i n  t h e  f ace  s e a l  revea led  them t o  

b e  n ibbled  and p a r t i a l l y  extruded. Pressure  compensators were removed from 

a l l  t e s t  pumps and O-ring grooves were measured f o r  adequate depth;  mating 

s u r f a c e s  were measured f o r  f l a t n e s s  and damaged O-rings were rep laced .  The 

compensators were r e i n s t a l l e d  wi th  t h e  torque  increased  on t h e  two holding 

screws from 35-40 inch/pounds t o  70-75 inch/pounds. This  change was a l s o  

performed on S-IVB-204 a t  Kennedy Space Center .  



The proof pressure t e s t  a l s o  experienced a f a i l u r e  when t h e  low-pressure 

O-ring i n  a "c" change pressure  compensator face  s e a l  was "washed" down- 

stream i n t o  t h e  pump case. A f i x ,  consis t ing  of a f loat ing-type spacer 

t o  r e t a i n  t h e  low-pressure O-ring, w i l l  be e f f e c t i v e  f o r  a l l  "c" change 

pump u n i t s .  

Accumulator-Reservoir ( FQ-M-8 ) 

During t h e  low-temperature ( - 3 5 ' ~ )  por t ion  of t h e  formal q u a l i f i c a t i o n  t e s t  

program, f l u i d  leakage occurred a t  t h e  accumulator-to-reservoir s t a t i c  s e a l  

and through t h e  R-10 rese rvo i r  vent r e l i e f  valve. Examination revealed 

t h a t  t h e  f i n i s h  on t h e  anodized surface of t h e  rese rvo i r  bore was 50 t o  

60 microns ins tead  of t h e  required  8 microns. 

The ins ide  rese rvo i r  surface  was hand-polished by t h e  vendor t o  a 16 t o  

20 f i n i s h .  The s t a t i c  i n t e r f a c e  packing was examined and appeared s a t i s -  

fac tory .  The t e s t  specimen was reassembled using a new s t a t i c  s e a l  O-ring 

and t e s t i n g  was resumed. This specimen has now s a t i s f a c t o r i l y  completed 

a l l  t e s t s  except f o r  t h e  v ib ra t ion  and burs t  t e s t s .  

E l e c t r i c a l  Auxil iary Hydraulic Pump (FQ-M-29) 

A s  a r e s u l t  of a compensator spring guide f a i l u r e  during labora tory  

q u a l i f i c a t i o n  t e s t i n g  of t h e  system, t h e  spring guide was redesigned with 

a l a r g e r ' w a l l  th ickness  and s t ronger  mater ia l .  Retest ing of t h e  system 

using t h e  redesigned spr ing guide i s  i n  progress. 

During recent  hardware p a r t s  inspections a t  t h e  Vickers Company, some 

p i s tons  e x h i b i t e d ' h a i r l i n e  f i s s u r e s  i n  t h e  p i s ton  s k i r t s  a f t e r  hot forming 

t o  t h e  p i s ton  rod. The manufacturer conducted p u l l  and hardness t e s t s  on 

var ious  f i s s u r e d  and non-fissured p i s tons  and determined t h a t ,  although 

t h e  p i s ton  s t reng th  was considerably reduced with f i s s u r e s ,  a s a f e t y  

margin of 16 t o  1 i s  s t i l l  re ta ined.  Vickers w i l l  con t ro l  t h e  hot  forming 

operat ion more c lose ly ,  g ive  spec ia l  a t t e n t i o n  t o  inspecting f o r  f i s s u r e s  

a f t e r  t h e  hot forming operat ion i s  complete. A l l  u n i t s  w i l l  be re turned 

t o  Vickers from t h e  f i e l d  f o r  inspect ion;  p i s tons  which exh ib i t  t h e  

f i s s u r e s  w i l l  be replaced.  



Vibrat ion t e s t i n g  of S e r i a l  Number 454662 was successful ly  completed 

during t h e  quar t e r .  

4.2.4 R e l i a b i l i t y  Ver i f i ca t ion  Test ing 

Prepara t ions  were a c t i v e  during t h e  quar ter  f o r  s t a r t  of R e l i a b i l i t y  

Ver i f i ca t ion  t e s t i n g ,  designed t o  increase  t h e  engineering confidence i n  

t h e  p r o b a b i l i t y  of f l i g h t .  This increased confidence w i l l  be accomplished 

by environmental and overs t r e s s  environmental t e s t i n g  of 26 F l igh t  C r i t i c a l  

Items. Component t e s t i n g  w i l l  be  i n i t i a t e d  i n  October. 
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