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T h e  m a n u f a c t u r i n g  plan p resen ted  i n  th ls  r e p o r t  contains ins t ruc t ions  
and p r o c e d u r e s  f o r  the f a b r ~ c a t i o n ,  a s se rnb ly ,  and t e s t ing  of the S a t u r n  S-I1 
s t a g e .  T h e  S-I1 s t a g e  wil l  r o n s l s t  of a fo rward  s k i r t ,  l lquid hydrogen ( L H 2 )  
t ank ,  liquid oxygen ( L O X )  tank,  t h r u s t  s t r u c t u r e ,  heat  sh ie ld ,  i n t e r s t a g e ,  and 
engine  and s y s t e n ~  colnponents .  A l i s t  of the S-I1 s t a g e s  and a l l  de l ive rab le  
c o n t r a c t  i t e m s  i s  provlded in  the S a t u r n  S -11 P r o g r a m  P l a n  (S-II-  1 6  through 
S-11-25) 

The  rnanufactur lng  plan p resen ted  l le re in  i s  divided into four rna jor  
sec t ions :  f a b r i c a t ~ o n  and assernbly  p r o c e d u r e s  (Sect ion  1.  O ) ,  f ac to ry  t e s t  
plan (Sect ion  2 .  O), ground suppor t  equipment  (Sect ion  3. O), and s p e c i a l  tool -  
ing (Sect ion  4.  0 ) .  The  5-11 hlanufacturlng organiza t ion  1s shown in  F i g u r e  1 ,  
and the  S e a l  Beach  (Ca l i f .  ) assennbly s i t e  1s shown in F i g u r e  2 .  Sect ion  1. 0 
d e l i n e a t e s  the  p r o g r e s s i v e  fab r i ca t ion  of the S-11 s t age .  Sect ion  2 .  0 contains 
the  p r o c e d u r e s  and t e s t s  r e q u i r e d  in e s t ab l i sh ing  the re l iabi l i ty  of the  s t r u c -  
t u r a l  and s y s t e m  colnponents .  Sec t ion  3. 0 <:overs the fabr ica t ion ,  tes t ing ,  
and c a l i b r a t i o n  of GSE rnodules and cornporients. Sect ion  4. 0 d e s c r i b e s  the  
m a j o r  a s se rnb ly  f ix tu res  and conta ins  l i s t s  of tooling and m e a s u r i n g  dev ices .  

All a r t i c l e s  produced by SD Manufactarlng a r e  author ized ,  cont ro l led ,  
and documented by m e a n s  of ~ a b r l c a t l o n ,  a s s e m b l y ,  and inspectlol l  r e c o r d s  
(F-I IR) ,  the  bas ic  for rns  ot the  SL) production con t ro l  s y s t e m .  

h lanufactur lng  Planning p r e p a r e s  FAIR t i cke t s  that  au thor ize  and 
d e s c r i b e  the manufac tu re  of the  i t e m s  r e q u i r e d .  Manufacturing Planning 
c o o r d i n a t e s  a l l  FAIR t i cke t s  with Qualit)- Eng inee r ing  of h lanufactur ing  Qual i ty  
and Relrabi l i ty  A s s u r a n c e  (Q&RrZ) before  t h e s e  t l cke t s  a r e  r e l e a s e d .  
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1.0 FABRICATION AND ASSEMBLY PROCEDURES 

1.  1 SUBASSEMBLY FABRICATION 

1. 1 - 1 The  S-I l  s t age  subasse !nb l i e s  and t h e i r  f ab r i ca t ion  s t e p s  and 
tooling reql i i rernents  a r e  d e s c r i b e d  in  th is  sec t ion .  A s t r u c t u r a l  breakdown 
of  xnajor subassernbl ie  s  i s  shown in  F i g u r e  1 - 1. ( A  production breakdown 
i s  depic ted  in  F i g u r e  1 - 3  1. ) T o  con t ro l  di a r - r le t r~cal  t o l e r a n c e s  of the 
nlat ing s u b a s s e l l ~ b l i e s ,  c r i t i c a l  a s s e t ~ ~ b l y  opera t ions  wil l  be conducted i n  a 
t e m p e r a t u r e  .-c.ontrolled a tn lospl lere .  F ina l  asserrlbly and s u b a s s e m b l y  
joining opera t ions  wi l l  be p e r f o r r ~ l e d  a t  c.ontrollec1 t e n l p e r a t u r e  l eve l s .  All 
p r o c e d u r e s  used i n  the fa.bricatiol.1 of the 5-11 s t age  wil l  conform t o  a p p r o v e d  
speci f ica t ions .  

1. 1. I E 'OHWAHD SI<IHT STRUCTURE 

1. 1 .  1 - 1 The f o r w a r d  s k i r t  a s s e m t l l ,  of the  5-11 s t age  wil l  be of 
r ive ted ,  sernl lnonocoque,  s k i n - s t r i n g e r  cons t ruc t ion  and wi l l  be f a b r i c a t e d  
i l l  fou r  panels  a s  shown in F i g u r e  1 -2 .  The  assenl!>ly wi l l  c o n s i s t  of s u b -  
a s sen lb led  e x t e r n a l  longerons  and s h e e t  m e t a l  i n t e r n a l  f r a n l e s .  The  s k i r t  
fo rward  s u r f a c e  wi l l  be s ta t ion-contro l led .  A bolt p a t t e r n  for  tlle ma t ing  
of the f o r w a r d  sl\lrt t o  the  S-IVD s tage  . ~ i 1 1  be coordinated by  a c o n t r o l  
m d s t e r  gauge.  The unit i s  r ece ived  fro111 T u l s a  with i n s ~ l l a t i o n  panels  bonded 
In p lace  and t h e n  ~ n s t a l l e d .  C loseou t s  a r e  then bonded in  place a t  the four 
sp l i ce - l ine  a r e a s  t o  c o n ~ p l e t e  s k l r t  insulat ion.  

P r o c e d u r e  Tooling 
-" -.- 

F r a l n e  s u b a s  s e ~ r l b l i e s  ----t 
b. D r i l l  and tack r ive t .  

a. Instdl.1 web arid c a p  seg lnen t s  in jig. 
(See  F i g u r e  1-3.  ) 

: Inspect  and identify. I P i c k - u p  jig 

S u b a s s e m b l y  jig 

Skin s e g m e n t  and s t r i n g e r s  

a .  I n s t a l l  sk in  seglnerlts and e x t e r n a l  
ha t  sec t ions  in  j ig.  

SuLassembly  j ig 

( S e e  F i g u r e  1-3 .  ) 
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FORWARD HOISTING 
FRAME ASSEM'3LY 

W E )  

STATIC FIRING 
SKIRT (GSE) 

FORWARD SKIRT 

FORWARD BULKHEAD 

Lt-12 CYLINDER 
SUBASSEMBLY (6) 

BOLTING RING 

C O M M O N  BULKHEAD 

AFT BULKHEAD 

THRUST STRUCTURE A N D  
AFT SKIRT ASSEMBLY 

C=25l4 HEAT SHIELD 

l NTERSTAGE 
SUBASSEMBLY (8) 
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w 
F R A M E  SUBASSEMBLY 

SK l N SUBASSEMBLY AND 

FRAME ASSEMBLY 

ETE FORW ARD SKIRT ASSEMBLY 

i r e  - 3  F o r w a r d  S k i r t  F a b r i c a t i o ! ~  
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P r o c e d u r e  
----. 

b. D r i l l  and  t a c k  rivet.. ----I---- 
S k i n  p a n e l s  and f r a l n e s  

c .  I n s p e c t  and identify.  P i c k - u p  j ig  

b. D r i l l  and r i v e t  (N-iIiS, specification 
LaA0101-004). 

c. I n s p e c t  and ident i fy.  

a. I ~ l s t a l l  s k i n  pane l s  and i r ; imes  i n  
j ig.  (See  F i g u r e  1-3. ) 

F o r w a r d  s k i r t  l 

Asselmbly j ig  

b. D r i l l  a n d  r i v e t  s k i n  s p l i c e s  (IV-AA 
spec i f i ca t ion  LAO10 1-0041. I 

I 

a. I n s t a l l  ski:] p a n e l s  i n  a s s e m b l y  jig.  
( S e e  F i g u r e  1 - 3 .  ) 

c .  D r i l l  and  bolt  f r a n ~ e  s p l i c e s  (X-4-4 
spec i f i ca t ion  l..,A010 1-004). 

: I s sembly  j i g  

e .  D r i l l  ma t rng  S-I1 ho le  pa t t e rn .  

d .  I n s t a l l  a n t e n n a ,  wlndows,  atltelln~l 

mounts, snd e l e c t r i c a l  b r a c k e t s .  
D r i l l  and r l v e t  ( N n A  spec i f ica t lor !  
L.40101-004). 

f .  I ~ l s p e c t  and ident i fv.  

g ,  Disassemble and package. 

t i .  D e l i v e r  to next  a s s e m b l y .  

.Assetnbly j i g  
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1 . 1 . 2  INTERSTAGE S T R U C T U R E  

1. 1. 2 -  1 The  In te r s t age  s t r u c t u r e  wi l l  be f ab r i ca ted  of r ive ted ,  s e m i -  
monocoque ,  s k i n - s t r i n g e r  cons t ruc t ion  (k ' ig l i re  1 -4 )  a s  outlined for  the 
f o r w a r d  s k i r t .  The  i n t e r s t a g e  aft s u r f a c e  wil l  be cont ro l led  for  s t a t ion  plane. 
,A bolt p a t t e r n  f o r  the nlat ing of the aft s u r f a c e  to the S-IC s t age  wi l l  be  
coord ina ted  b y  a n ~ a s t e r  corlirol gabge. The  fol .v~;lrd s u r f a c e  wi l l  be con-  
t r o l l e d  t>v a  tool  I n a s t e r ,  and a field break will  be provided fo r  a t t achment  
t o  the  t h r u s t  s t r u c t u r e .  r l  s e p a r a t i o n  plane will  be provided-a t  Stat ion 0 and 
a t  S ta t ion  196 i o r  in-f l ight  s t age  separa t ion .  

P r o c e d u r e  I Tooling 

a.  i n s t a l l  web and c a p  s e g n ~ e n t s  i n  j ig,  
(See  F l g u r e  1-5. ) 

b. ~ r r l l  and r ive t .  I 
c. Inspec t  and identify. 

Skin  segn len t s  and s t r i n g e r  suk,asscrnblies 

a. Ins ta l l  s k i n  s e g m e n t  a:ltl e x t e r n a l  
bulb stringers iri .jig. 
(See  F'icure 1 - 5 . )  

t,. D r i l l  and tack r ive t  

t f .  Inspec t  and itfer~tlfv 

P a n e l  a s s e m i ) l i e s  

a. I r ~ s t a l l  i r a rnc  seg11;ents and  kin 
panel segrrlent in j ig .  
(See  F i g u r e  1 - 5 .  ) 

b. D r i l l  and r l v e t  c o ~ ~ ~ p l e t c  (N:\:l 
~ p e c i l ~ c ~ i t i c ~ n  Li\O 101 -004) .  

c.  Inspect  and ~ d e ~ ~ t i i \ *  

Subassembly  jig 

P i c k - u p  j ig  

St ibassembly jig 

- : lssernbls  j ig  

F i c k  -up  j i g  
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F'RAMES T O  PANEL A S S E M B L Y  

I N T E R S T A G E  C O M P L E T E  
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P r o c e d u r e  
--- . - - --------.- ---- 

A c c e s s  door  a s sembly  

a .  P o s i t i o n  f r a m e ,  sk in ,  and hinge it1 

assen lb ly  j ig .  

b. D r i l l  and tack r ive t .  

c .  Automatic r l v e t  cc>nlplcte. 

d. Inspec t  and identify. 

Aft  i n t e r s t a g e  ( c o ~ l l p l e t e )  

a. l r ~ s t a l l  sklrl piirlels and fo re  a n d  a f t  
f i t t icqs  i n  asse121Llv j lg .  (See 
Figure 1 -5 .  ) 

b. D r l l l  and r i v e t  sk in  s p l i c e s .  

c.  D r ~ l l  bolt holes ;  bolt s p l i c e s  te lnpo-  
r a r i l ) .  t o  fac i l i ta te  a s s e ~ n l j l y  
s e p a r a t i o n  into four sec: t~ons.  
Conlple te  re lna in lng s p l i c e s .  

d.  D r l i l  ~ : ~ a t c l i e d  hoie pa t t e rn  i o r  
frarlle sp l i ces .  

e .  Iristall  a c c e s s  dobrs. 

i .  Dl- l i l  31ld r i v e t  ar c e s s  d:>ors (;\A-4 
s p e c i f ~ c a t i o n  i , A O I O l  - 0 0 4 ) .  

g. D r i l l  c o o r d i n a t e d  in te r face  for  S -IT. 
s t age  and aft s k i r t .  

i .  L)lsasse.-rlLle a n d  package i o r  
s h ~ p ~ n e n t .  

Tool ing  1 

A s s e ~ n b l y  jig 

. . lsse~n\-,l) .  j i g  
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1 . 1 . 3  THRUS'I' S T R U C T U R E  

1. 1. 3 - 1  T h e  t h r u s t  s t r u c t u r e  wi l l  be f a b r i c a t e d  of r i v e t e d ,  s k i n -  
s t r i n g e r  and  i n t e r n a l  i r a n ~ e  c o n s t r u c t i o n  a s  s hown i n  F i g u r e  1-6. T h i s  
s t r u c t u r e  wi l l  c o n s i s t  of a combinat ior l  of a  r ~ v e t e d  cone f a b r i c a t e d  of f o u r  
p a n e l  s e c t i o n s  and a  rnachlned cy l indr ica!  s k i r t  f ab r i ca t ed  of four  pane l  
s e c t i o n s .  T h e  e x t e r n a l  longerorls  w i l l  be s p a c e d  approx ima te ly  7 irlche s  
a p a r t  on  the  s k i r t ;  the l onge rons  wi l l  be fan-posi t lor led on the t h r u s t  cone .  
I n t e r n a l  f r a m e s  wi l l  m a i n t a i n  c i r c u l a r  e x a c t n e s s  of both the s k i r t  and the  
cone  t o  a id  i n  t h r u s t  dispersion along the  longe rons .  

1. 1. 3 .  1 T h r u s t  S t r u c t u r e  S u b a s s e m b l y  

1. 1. 3. 1 - 1  Fol lowing  1s the fabrication p r o c e d u r e  and tool ing fo r  the 
t h r u s t  s t r u c t u r e  s u b a s s e r ~ ~ l ~ l y :  

P r o c e d u r e  . I Tool ing  

F r a m e  a s s e m b l i e s  

a .  I n s t a l l  webs  and ang le s  111 j i g .  (See  
F i g u r e  1 - 7 .  ) 

b. D r i l l  and r i v e t  ( X X A  s p e c i i i c a t i o r ~  
L:10101-0044). 

c .  I n s p e c t  and ident i fy.  

Cone  s k i n  su \~ ta s se rnb ly  

a .  -1ssen:b le  e x t e r n a l  s t r r n g e r s  to  sk in  
s e g m e n t .  (See  F l g u r e  1 - 7 .  ) 

b. D r i l l  and r i v e t .  

c .  I n spec t .  

d .  A s s e m b l e  i n t e r n a l  i r a rne  sec t ions  to  
s k i n  assembly- .  (See  F i g u r e  1 - 7 .  ) 

e .  R ive t  c o m p l e t e  ( N A A  spec i f i ca t ion  
LA0101 -004) .  

f . I n s p e c t  and  ident i fy.  

S u b a s s e m b l y  jig 

S u b a s s e m b l y  jig 

Subassembly j i g  
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ENGINE M O U N T  FRAME 

FRAME AND S K ! N  

ASSEMBLY 

ASSEMBLY 

ER AN@ S K I N  FABRICATION 

. - <. ,r1<.'it: 
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P r o c e d u r e  

Aft s k i r t  pat le ls  

a. I n s t a l l  w e b s  and  a n g l e s  i n  jig. 

1 .  D r i l l  and r i v e t .  

c .  I n s p e c t  and  ident i fy.  

Cone  a s se tnb ly  comple t ion  

a.. I n s t a l l  cone  panels .  

b. I n s t a l l  s p l i c e  p l a t e s .  ( S e e  
F i g u r e  1-8 .  ) 

c .  D r i l l  and  r i v e t  (N-4-4 s p e c i f i c s t i o n  
LAOlOl-004) .  

d .  I n s p e c t  and  ident i fy .  

T h r u s t  s t r u c t u r e  completion 

a. I n s t a l l  a f t  s k i r t  p a n e l s  i n  j i g .  ( S e e  
F i g u r e  1-8 .  ) 

b. D r i l l  and r l v e t  s k l r t  to foru lard  (.one 
f r a n ~ e .  

Tool ing  

S u b a s s e m b l y  j ig  

A s s e m b l y  jig 

.Asse t~ lb ly  jig 

c .  S p l i c e  s k i r t  seg!nerl ts ;  d r i l l  a n d  
r l v e t .  i -  

d.  I n s t a l l  center engine b e a ~ n .  I I 
e .  D r i l l  and pin. I 
f .  D r l l l  a t tachri ient  holes t o  n ~ a t ~  1 ~ 1 1 i 1 1  

i n t e r s  t a g e  s t r a c t u r e  and  i n t e r ~ l ~ e d i a t e  
s k i r t .  

g. I n s p e c t  and  i d c n t ~ f y .  
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F i g u r e  1-8.  T h r u s t  Str(icturc: anrl Aft Ski:-t in  X . i sc rnb ly  F ix ture  
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1. 1. 3. 2 H e a t  Sh ie ld  

1. 1.  3. 2 - 1  T h e  thr r i s t  s t r u r  t u r e  I ~ e a t  shieltf assernl , ly  wi l l  he a c o n -  
ven t iona l  s t r ~ i c t u r e  o i  i l oneycomb p a n e l s ,  s ~  lic-on r u b b e r  c u r t a i n s ,  mount ing  
w e b s ,  and  a n g l e s  t h a t  for111 a s t a t l o l l -o r i en t ed  sh i e ld  wi th  s u p p o r t i n g  b e a m s  
f o r  a t t a c l l ~ l i e n t  t o  the  t h r u s t  s t r l i c t u r e  ar.d n ~ o t o r s .  

P r o c e d u r e  

I-teat s l l ie ld a s s e m b l y  

1 .  I l r l l l  and  r l v e t  a t t a c h m e n t s  (N.li-1 
- 3 p e c ~ i i c a t ~ o n  L,:l0101-00-1). 

Tool ing  

a. I n s t a l l  bea rns  ahd web  a s s e ~ i i l ) l y  i n  
j i g .  

c .  I n s p e c t .  I 

Asserxlbly j ig  

1 .  1. 4 BOLTING RING SEGXIEN I'S 

1. 1. 4 -  1  1 Ile bol t ing rlrlg wi l l  cor l s l s t  of 12 e x t e r n a l l y  machined, 

f o r ~ r l e d  U - f r a m e s .  I'f:ese bol t ing f r a r n e s  wi l l  lje n ~ e c h a n ~ c a l l y  f a s t ened  to 

the  LOX t a n k ,  tlie LI32  s k i n  c y l i n d e r ,  the dit s k l r t ,  and the a d j a c e n t  s e g m e n t .  

1. 1, 5. 1 P a n e l  Asse lnbl \ ;  

1 .  1 .  5. 1 - 1 7 l ~ e  s k i n  I y l i ~ ~ c l e r  asseniLil\  w111 c o n s i s t  01  n l a r h ~ n e d - r l i ~ l l e c l  
p a n e l s  jo ined  !,y n iach ine  tus lon  weld ing  (E ' lcure  1 - )  I n t e r n a l  f r a m e s  and 
s p l l c e  s  wll l  l,e i o r r l ~ e d  ot cot lvent lonal  webs  'irld a n g l e s  r i v e t e d  t o g e t h e r ,  
E x t e r n d l  l r i su l a t lo t~  u ~ l l l  tjc a p p l ~ e d  to  eacl: pariel p r i o r  t o  w e l d - j n i n ~ ~ l g .  -111 
we ld  equipnien t  and o p e r d t o r s  wll l  Ize c e r t l i l r d  111 ac cordar lce  ~31th -4HLl- .2-PIJ-  
W - 4 5 2 1  and X I ~ ~ l ~ I - ' P I ) - 1 5 3 .  P r e p r o d u c t i o n  t e s t s  wi l l  \,e per i 'ornled i t 1  

a c c o r d a n c  c with ~ i o t e d  spec l f lcd t lo l i s .  

F r d r n e  S I L L ~ ~  se~l-rbl) .  

a .  I n s t a l l  w e b s  and a n g l e s  In j i q .  

b. L3rll1, b u r r ,  dild r i l re t .  

c .  I l ~ s p e c t  and  ~ d c r i t l f y .  
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a. I n s t a l l  p r e m a c h i n e d  s k i n  and 
f r a r n c s  i n  j ig.  (See  F i g u r e  1 -10 .  ) 

P r o c e d u r e  

P a n e l  A s s e m b l y  

b. D r i l l  and  r i v e t  f rn rnes  to pat ie l-  
~ ~ ~ a c h i n e d  r i b s  ( N X A  spec i f i ca t ions  
LiAO601-00 1 and hIA060 1-002) .  

Too l ing  

t l s s e n ~ b l y  j ig  

* 
c .  In spec t  p e r  d rawing .  

. Inspec-t a n d  ident i fy.  

d .  T r l r l ~  s k l n  l o ~ ~ ~ i t u d i n a l l j i  (both e d g e s ) :  
a l low e x c e s s  t n a t e r i a l  f o r  wield 
s t l r i l lkage.  . 

1. 1. 5. 2 P r e p a r a t i o n  and  I ! ~ s u l a t ~ o r l  o f  LI1, C v l ~ n d e r  P a n c l s  

.-I. s  sc?~nl ) ly  j lg  
( p a n e l  and S r d ~ ~ ~ c s )  

P a n e l  i n s l ~ l  a t '  1011 

1. 1. 5. 2 -  1 I l i su l a t io~ l   dieria rial wil l  ~ J C  L.idiiesi~.e -1)ondetl t o  l!le e x t e r n a l  
s u r i a c e  of e a c h  cy l inde r  pane l  p r i o r  to weld- jo ln ing .  T h i s  : n su la t ion  wi l l  
c o n s i s t  of p r u i a t ~ r i c a t e d  pane l s  made  of pllenolic holle) co lnb  i i l l ed  wi th  
i s o c y a n a t e  i o a m ;  tlie l ~ o ~ l c \ \ . c o n : i ~  wi l l  !jc ~ d i l e s i v e - , I ) o l ~ d e d  to a l a l l ~ i n a t e  N \ . l o n  
e x t e r n a l  sk in .  I l i s ~ i l a t ~ ~ ~ t i  t e s t  C O I I I . ) O I ~ S  wi l l  t.)e t e s t e d  p e r  ?,1:\f!605-003 1,). 

u s ing  s p e c i a l  t v ~ t  iiq::ipl~ic.~:t (5  11.;) ,i!udc;l n l.3- 5.3 l l !  ~ ) ; I I I ~ !  1 1 l ~ ~ ~ l a t l o 1 1  1~111 
be app1it.d , I>  I ' c ~ i  lo \ \ .> :  

a .  R e c e i v e  skill p d ~ i e i s  fro111 w , I r e -  
house  on tladris portat lol l  cloll\ . 

l J r o c e d u r c  -- 

. E'ositio~i s p r e a d e r  i )a r  XE:Ii -0033 
ant1 s l i n ~  for 1:oist pick -up. 

Tool ing  
L 

c .  Ifoist. and  t r a ~ ~ s p o r t  s p r e a d e r  1;ar.  
arlrl s l i t ~ g  intcj pc-)sit i~>n. 

d .  .-1ttdi.h s p r e a d e r  b a r  a n d  51tr:g t ~ ,  

p a ~ i c l  for 21o1st pic,h -lip. 
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13rocedare Tooling -- .-- I 
e .  T r a ~ ~ s p o r t  and  p o s i t ~ o n  pa:lel In 

p r o c e s s i n g  i-jootll on f loor.  
Remove  hols t  frorn s p r e a d e r  ba r .  

f . C l o s e  booth. Alkaline - c l ean ,  
r i n s e ,  etc!), and r i n s e .  ( Inspect  
fo r  w a t e r  b r e a k s .  ) 

g.  F o r c e - d r y  panel with oi l - f ree  a i r  
t e m p e r a t u r e  u p  t o  150 F. 

1 .  Elnplo)  ees  a r e  to  wear  clear1 w h ~ t e  
cottor1 gloves for a l l  halidling of 
c leaned panels .  

1 .  T I c ~ ~ s t a n d t r a r i s p o r t  p d n e l f r o n )  
clearling booth; and positlon panel 
In palnt 1,ooth. 

j . l l a s k  a l l  a r e a s  of pririel where  
11-hO2 o r  424 pr i l t ie r  1 s  not 
r e q u i r e d .  

k. S p r a y  I-na111iall.y w l t l :  l l  -602 o r  
424  p r i x ~ e r .  

1 .  Air  - d r y  prirr ler  30 ~-liintites i ~ e t w e e n  
coa ts  t c i  o l ~ t a i n  r i laxi , i?~.~l?\  t!:ickriess 
oi 0. 001 i n c h ,  and rlrl. 30 111i:l:ltes 
a f t e r  f l ~ l a l  coat .  

S p r e a d e  r b a r  
KEI! -0033  

F o r c e - d r v  h1-002 p r i z ; ~ e r  \\.it11 oil-!'red 
a i r  a t  2 4 b  19 F f o r  30 minu tes ,  at 
290*10 F for 120 mini*tes, arid inspec t .  
F o r  424 p r i m e r ,  f o r c e - d r y  fo r  
60 minu tes  a t  lSO*lO P . 
S e c u r e  s p r e a d e r  ba r  KElI-0033 to  
pane 1. 

f lo i s t  panel  f r o m  p r i m e r  booth anti  
posi t ion on insula t ion  bonding tool  
T-7200198. Remove 8E1H-0033 
s p r e a d e r  bar .  



p. T r a n s p o r t  clollv and panel to  insu la -  
t ion layup r o o m .  

P r o c e d u r e  

q. ~ I p p l y a d h e s i v e I I T - 4 2 4 t o p r i m e r  
a r e a  o t  LIi, panel .  Inspect .  

L 

Tooling 

r .  :\pplv vacuuni lift XEI-1-0044) on i n s u l a -  
t ion,  and i ~ o i s t  into position on LI12 
panel .  Inspect .  

s .  Apply tlierlnocouple w l r e s ,  b leeder  
clotli, and vacuum bag and  fairings. 
Seal bag ,  a ~ i d  app1)- vacui~il)  on 
a3senlbly.  Inspect .  

t .  T r a n s p o r t  bonding f ixture and panel 
assexnl ly  into oven. 

u. -I t tach thermocouple  w i r e  to r e c o r d e r ,  
and apply vacuuni to a s se ln  t)l\.. Inspect .  

I 
v. C u r e  I-IT-424 adhes ive  a t  290f 10  1.' for 

3 h o u r s .  [nspect .  

w.  Remove  assembl;. f r o m  oven.  and 
t r a n s p o r t  to  h i g h  -bay a r e a .  

x. Reniove vacuuln bag  arid o t h e r  
m a t e r ~ a l s  p e r  s t e p  s .  . 

, Clean e x c e s s i v e  ridi~t-slve fro111 
a s s e ) n b l y ,  and t r l ! : ~  l n s u l a t ~ o l l  ne t .  

z .  IIand p r o c e s s  and Cher~i-ill111 outside 
s u r f a c e ;  s e a l  and bag e n t i r e  outside 
s u r f a c e ,  apply Chern mask&+nt,  drld 
d r y  5 h o u r s  a t  150 F. 

aa .  Moist s p r e s d e r  b a r  8 E H - 0 0 3 3  and 
s l ing  into position; a t tack  ba r  and 
s l i n g  s p e c i a l  angle to  cyl inder  panel.  
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P r o c e d u r e  Tool ing  

bl,. Rota te  t o  a vertic:al posi t ion;  r emove  
s p e c i a l  angle.  

c c .  T r a n s p o r t  and position panel In the 
proc.essillg 1)ooth with 8k:E-1-0033 b a r  
a n d  sl lng.  

dd. Alkal ine-c lean and rinse: tleoxidixe 
and r i n s e  and d r y ;  convers iun  coat 
and r i n s e  and dr) . ;  arid r e ~ d e n t i f y .  
Inspec t  each ope ratioti .  

ee .  Remove protet:tive rover  and t ~ a t ~ d  - 
fillis11 covered  a r e a s  by n1ani:al p r o -  
c e s s  :I-iethod, if n e c e s s a r y .  Check 
insula t ion  s e a l  to d s s u r e  no l eaks  
o c c u r  d u r i ~ i g  u l t r a s : )~ l i c  opera t ion .  

f f .  l i e n ~ o v c  s p r e a d e r  1)ar 8EH-0033 dnd 
sling; rer!love pariel frorn p r l n l e r  booth;  
ins t d l l  pro tec t ive  c o v e r s ,  and posi t ion 
o n  t r c t n s p o r t a t t o ~ ]   doll)^. 

g g .  Lkl ive r  pnncl t u  ultrasonic. iilspectlotl 
a r e a .  

1. 1. 5. 3 - 1  L.I12 pdllels art .  joinecl I,\ f o t~ r  ::ert~c.al weltls to  f ab r i ca te  
one cyllncler. The f r a n - ~ e s  ~ l i ~ t a l l e t l  preb,lously a r e  t h e n  jcllned by s p l i c e s  
a c r o s s  t h e  weld a r e a  to glve h o o p  s t r eng th  to t l$e  a s s e l l ~ b l \ .  

1'roc.erlure Tooling 
-- ---- 

LI-I2 cyl inder  sec t ions  ( l o n g i t t i d ~ i ~ a l - t o - a x i s  
weld)  

a. Load dnd  pos i t lon  panels  1 and 2 i n  
weld j ig .  ( S e e  Figlire  1 - 1 1. ) 

b. ~ r e r t i c a l - ( . l i ~ ~ ~ l : ,  v ~ c l d  ( N i i A  spec 1 f ~ c a t l o n  
~ ~ 1 . ~ 0 1 0 7 - 0 1 6 > ) .  
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F i r  1 - 1 1  Ll;tallill& LII2 Qudr te r  Pallel 111 A4ssernl)ly a,ld ,Veld Fixture 
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c .  V l s \ ~ a l l y  and  radlographic.al1) 
i n spec t  weld while  i t  i s  it1 weld 
to01 ( L I I L - I  - j ) H h 5 ) .  

d .  Load  and p o s ~ t l o i ~  panel  3 ~n weld 
j ig .  (See  E'lgure 1 - 1 1.  ) 

e .  V e r t i c a l - c l i n ~ b  weld ( N X A  
s p e c ~ i i c a t i o n  h'IAO107-016). 

f .  V ~ s u a l l \ ,  and  r a d i o g r n p l i ~ c a l l y  i n s p e c t  
weld whlle  it i s  I n  weld tool  
( h l I L - I - G 8 t j 5 ) .  

. P o s i t i o n  panel  4 in  weld j ig ;  check  
f o r  t r i m  s i z e .  

h .  Vert icdl-cl i111b welci (h'.4h s p e c ~ f l c a -  
t l on  MA0107-016) i t 1  t w o  p l a c e s .  

i . Visua l ly  and r a d i o g r a p h i c a l l y  i n s p e c t .  I 
j . I n s t a l l  s p l i c e  seg l -nents ;  d r i l l  and  r l v e t  

(N-ArZ spec i f i ca t ion  L,X0101 -004) .  

Ver t l t  a1 w e l d  j i g  

Ver t l i . a l  w e  1<1 ~ i g  

1  . Lqachine the weld eiids i l ~ s h .  

11-1. I n s p e c t  allti identi! ') . .  I 
n .  Load  on t r a r l s p o r t e r .  (See  F ~ g u r c .  1 - 12. ) 

o. I n s t a l l  p ro t ec t ive  shrot ld 
(See  F'1gui-e I - 13. ) 

V e r t i c a l  weid jig 

C\.l lrlder t r d n s p o r t e r  
8 E H - 0 1 3 b  s p r e a d e r  b a r  

1 .  1 .  6 .  1 F o r w a r d  L.,I12 I311lkhead Ahserllblv 

1. 1. 6 .  1 - 1 T h i s  a l u m i n u m  s k i n  a s s e n ~ b l y  wil l  c o n s l s t  o i  12 p r e f o r n l e d ,  
Chern-h l i l l ed ' : '  s k i n s  and  arl a c c e s s  c o v e r .  .-In i n su l a t ing  l a y e r  w ~ l l  be appl ied  
and  adhes ive -bonded  in  p l ace  a f t e r  a h y d r o s t a t i c  t e s t  o i  the welded  bulkhead.  
?he a c c e s s  c o v e r  w i l l  Le i n s r ~ l a t e d  b y  the s a n l e  t~oncling proc:edure. -411 
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F i g u r e  1 - 1 2 .  Llitl,;S L i i ~  C, 1l~:tier OLlt . - ' ~ s e l n  ~ l y  F ix ture  
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o p e r a t i o n s  and equipment  will  Ile cert i t ' ied in accordarlce with NAA 
spec i f i ca t ions .  P r e p r o d u c t i o n  t e s t s  will  be n ~ a d e  i n  a c c o r d a n c e  with noted 
spec i f i ca t ions .  (See  E-igure  1 - 14. ) ;I t l ~ o ~ ~ ~ t , r a n e  s e a l  is a t tached with 
Narrnco 7343 r e s i n .  --liter t h i s  applic.ation and 'a l ter  the i ~ r w a r d  s k i r t  i s  
a t t ached ,  the  r e m a i n d e r  of the s e a l  i s  t i e d " t o  the f l a n ~ e  of the fo rward  s k i r t  
t e e  to  comple te  the s e a l .  

P r o c e d u r e  I Tooling 

Pos i t ion  f i r s t  go re  and trill] .  

Pos i t ion  next gore  and t r i m ,  c l ean ,  
and fit t o  adjacent  gore .  Inspect .  
(See  F i g u r e  1 - 15. ) 

Weld (N:t.A speci f ica t ion  
MA0 167 - 0  1 c? and 97 1 -Dl.  

Rota te  into posi t ion,  mi l l ,  a i d  
inspec t  radiographica l ly  
1 0 1 - I ) .  (See F i g u r e  1 -16 .  ) 

Repea t  s t e p s  11, c ,  and d for gore  
s e g m e n t s  3 through 9. 

posi t ion gore  12 and t r ln l  l~otk, 
s i d e s .  S e t  a s l d e .  (See  
F l g u r e  1 - 1 7 . )  

Repea t  s t e p s  b ,  c ,  and d f c ~ r  
g o r e s  10 and  1 1 .  

T r i n ~  open ing  to f i t  go re  1 2 ,  
c l ean  and posi t ion gore  12. 

Repea t  s t e p s  c and d  ior. 1 l t h  and 
12th w e l d s .  

Inspec t  assenlbly .  

T r a n s f e r  assernI>l> tci do l l a r  weld 
f ix ture .  (See F i g u r e  1  - 18, ) 

Weld j ig  

Weld j ig  

\Veld j i g  

Weld jig 

Weld jig 

\Veld j ig  

Weld j ig ,  s l ing  
8EI.I-0018 

Weld j ig  

Dol lar  weld f ix tu re  
T -0200077 
Vac -U  -lift  8EFI -0069 
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F i g u r e  1 - 1  5. Thick-to-Tll in W e l d  F is ture  
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F i g u r e  1-17.  L o a d i ~ ~ g  G o r e  Segrneilts Illto iYeldilig F ix tu r e  
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F i g u r e  1-18. H e ~ n u v r ~ ~ g  Cotmpleted Bulichead Sect1  F r o m  vVelding F i x t u r e  
L 
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P r o c e d u r e  I Too l ing  

1. L o c a t e  a s s e r n b l y ,  rou te  operiing, 
and c o v e r  attacli. r i n g  to  r n a t c i ~ ;  c l e a n  
f i t ,  and i n s p e c t  (Nr1.A s p e c ~ i i c a t i o n  
hIr'101O7-016 and 971-D) .  

n .  I n spec t  a s se rnb ly .  I 

~n. Weld c o v e r  a t t ach  ring. \I111 and  i n s p e c t  
r a d l o g r a p h l c n l l ~  (N,I.'i s p e c i t l c a t i ~ > n  
hIXO107-Olo and  971-D) .  

o .  D e l ~ v e r  to  t;).drostatic t e s t  ~~~~~~~e. 
( S e e  F i g : ~ r e  1 - 18. ) 

D o l l a r  weld f i x t u r e  

p. I i y d r o s t a t l c  p r e s s u r e  t e s t  ;~ulk!lead.  
(See  P r o c - e s s  and  1 e s t  s e c t ? o n .  ) 

I T ) - d r o s t a t ~ c  t e s t  
f a c ~ l l t y  

q. Dye  pel-,etrsn? 111-pection 

r .  C lean .  

s .  Apply insulation. ( R e i e r  t o  i n s u l a t i o ~ ~  
p r o c e d u r e s  f o r  L I I 2  c y l ~ n d e r s .  ) 

t  . P d c k a g e  and s t o r e .  

1. 1. 6 .  2 F o r w a r d  LH2 Uu!kheaa l i l s u l a t ~ o n  Bondlrlg Sequence  

P r o c e d u r e  I Tool ing  

a .  S e c u r e  LH;! bulkhead in su la t ion  l a y u p  
and  bonding f i x t u r e  T -72009q4  and  
r i n g  T-7200390 (bonding  r o o m  Xo. 2 ) .  

b. T r a n s p a r t  and  l o w e r  t h e  I.-.H2 b u l k h e a d  

on to  l ayup  and bond fixture, and l n i l a t e  
t o  1 -318  ps l .  ( S t e  F i g u r e  1 - 19. ) 

c. F i t  i n su l a t ion  o n  bulkhead a s s e r n b l y ,  and 
s u b m i t  assel:lbl>, to  i n spec t ion  l o r  t i t  
v e r i f ~  ca t lon .  

d .  Ident i fy .  r e n i o v e ,  and  s t o r e  i n s ~ i l a t i o n  
( t e m p o r a r y ) .  
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P r o c e d u r e  I Tooling 

e .  Apply ~ n i s ~ n a t c h  n la te r i a l  on bulkhead. 
R e i n s t a l l  f i t ted i t ~ s u l a t i o n  on bulkhead 
and c o v e r  with b leeder  cloth. 

f . T r a n s p o r t  vacuum bag T-7200175 t o  
bulkhead. S e c u r e ,  s e a l ,  and a t t ach  
vacuu~m l ines .  P u l l  v;tcuunl on a s s e m b l y  
t o  m a k e  i t ~ l p r e s s i o n  check. 

g. Disconnect ,  r en love ,  a n d  s t o r e  vacuum 
bag .  S t o r e  b leeder  cloth. 

h. Subnli t  assctribly to  i n s p e c t i o ! ~  for 
impress1o:l  check. 

i .  I-Ioist bu lk t~cad  froic 1)ond i lx tu re ,  t r a n s -  
por t  and sec (Ire 11 i n  tu rnover  f ix tu re ,  
a n d  ro td tc  to c1o:lie -down p o s ~ t l o n .  

j . Renlo~,.e ring T-72003(!0 1'rotn p r o c e s s  - 
lng roo1x-i t o  alltoc-lave [or t e ~ l l p o r a r l -  
s t o r a g e .  

k. Remove  work p l i i t f o r ~ ~ l  4 I : I I  -0  139 iron1 
process:ny p ~ t ,  a n d  t r a n s p o r t  t o  
s t o r a g e  a r e a .  

1 . Obtain iicllki~eacf c'otne - d d w n  addpter  
i r o ~ n  s t o r a g e ,  a n d  posi t lon i n  p r o -  
c e s s l n g  r o o r i ~ .  

1-11. Hois t  t~u lkhead  Iron-; turrlover i ix tu re ,  
and t r a n s p o r t  to p rocess ing  rooln.  
S e c u r e  bc::khead to a d a p t e r ,  and ready 
i t  i o r  p rocess ing .  

n. P r o c e s s  p e r  speci f ica t ion  
Xil?i0h10-002. 

o. Iie!?-love btilkiiend i r o i ! ~  p rocess  booth. 
T r a n s p o r t  arid sc:cllrt! ! ) ~ ~ l k l ~ e a t l  i n  

t u r n o v e r  i lx ture .  

Adapter  8EH -0068, 
fr arne 8EH - 0 146, 
d r o p s  8EH -0 182 

Iiolding f ixture 
8EE-I -0052, e tching 
solut ion r e t a i n e r  

Turnover  f ix ture  
8EI-I -0054 
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P r o c e d u r e  

p. Rotate  bulkhead t o  a dome -up p o s ~ t i o n .  
and a t t ach  s e g n ~ e n t e d  hoist ing b a r s .  

q. Remove  bulkhead dome -down a d a p t e r  
8 E H  -0052 f r o m  p r o c e s s i n g  pit ,  and 
t r a n s p o r t  to  s t o r a g e  a r e a .  

r .  Obta in  p r o c e s s i n g  pit work  p la t fo rm 
8EH -01 39 f r o m  s t o r a g e ;  ins t a l l  o v e r  
the  p r o c e s s i n g  pit. 

s. Remove  r i n g  T -7200390 f r o m  t e m p o r a r y  
s t o r a g e ,  and posi t ion i t  o n  work  p la t -  
f o r m  i n  the p rocess ing  roonl .  

t .  T r a n s p o r t  LI i2  bulkhead fro111 t u r n o v e r  
f ix tu re ,  and posi t ion it. on layup j l g  in 
p r o c e s s i n g  r o o m  No. 2 ;  in i la te  to 
1 - 3 / 8  ps i .  . 

u. P o s i t i o n  work l adder  o v e r  bulkhead 
a s s e ~ l ~ b l y ,  and ready the s p r a y  
equipment .  

v. P r i m e  btilkhesd with I l T 4 2 4  prirne p e r  
spec i i l r  at ion h1.\01C!t)-O33; layup I1T42.1 
a d h e s ~ v e  i ~ l m  per  speci t lca t lon  
M A Q l 0 6 - 0 2 8 .  

w ,  I n s t a l l  ~ t l su la t ion ;  'ippLy b leeder  cloth. 

x . Ins ta l l  vactiun: bag 7 ' - 7 L G O  175; pu l l  
V ~ C I I U R ~ .  

y. Eiulst and t r a n s p o r t  bulkhead and  holding 
f ix ture  Into autoclave .  

z .  C u r e  adllesive a t  3 5 0 i  10 F for  1 hour .  
Inspect  t o  verify cure .  

aa .  Relnove vacuum bag and  send to  s t o r a g e .  

Tool ing  

Adapter  8EH-0068 

;"itlapter 8EF-I -C068, 
s p r e a d e r  ba r  8EH - 
0146, Nylon d r o p s  
8EIi -0182 

Work p la t fo rm 
8EI-1-0064 . 
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ht,. P r e p a r c  i ~ l s r i l a t ~ c ~ ~ ~  for I,uncl~ng N y l o n  
l a t i > ~ n a t e  <,vex- t ~ i c  r ~ t l ~ a t >  joints o f  
~ n s u l a t i o t ~ .  I ~ ~ s p e c  t .  

c c .  .lppl! a d \ l c s ~ \ . e  ( . ' i e r o l ~ o n d  430) t o  

ia\. ing ssllriace oi la1:11!1dte. 

dd. Ins ta l l  \-ac.tii!lrt t ~ a c ,  atid apply vacuuli:. 

e e .  Pressurize as  requ i red .  

i f .  C u r e  ad:.es~.,re 45  rn ln t~ tes  a t  330f 10  F. 

hh. Inspect  S y l o n  ld:nlnatc d o u ! ~ i e r s  i o r  
.i-o1ds. 

i i  . .4pplv S a r l n c o  7 343 ad1,eslve to tab Inn, 

s u r i a c e  of T e d i a r ,  dnd  insta!l T e d l a r  
s t r i p s .  

- .  
~j . :'lpply b leeder  cloti: and \.arui;ni bag .  

kk .  .Apply vacl;u:?-I, and i n s p e c t  oag. 

11. i n s t a l l  a a toc l a -~e  c o v e r ,  and s e c l ; r e .  

nn. Clire  ad!:es~;-e 4 iiours at 1 c : O  1.- 

0 0 .  Hen-0i.e vacl luni  bag ,  and s t o r e  

pp. Transpor :  bt:lk!>ead aild holding f ix ture  
to  l a ) ,up  a r e a ,  a n d  leak-c..hcck ~ n s r i l a -  
t i o n .  Inspect .  

qq.  D e l i v e r  to ! . ~ l t r a s o n i c  i t ? ~ p e c t i o n .  

Tooling 

S p r e a d e r  b a r  
8EI-i - 0 a d a p t e r  
8EI.J - 0 0 6 8 ,  d r o p s  
8EI-I - 0 182 
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rr .  T r a n s p o r t  bulk!lead t o  p r o c e s s i n g  
booth ,  s e a l  o f i  insulat iot l ,  and 
apply  co r lve r s ion  coa t lng .  I n s p e c t .  

P r o c e d i i r e  

s s .  I d e t ~ t i f s  bulkhead a f t e r  e a c h  o p e r a t i o n  
a s  r e q u i r e d .  

Too l ing  

t t  . Fositio1.1 bulkhead on  t r a n s p o r t a t i o l l  do l ly ,  
and  d e l i v e r  t o  v e r t i c a l  tower .  I 

--- I 

1. 1 . 7 .  -AFT BULKHEAD 

1. 1. 7 -  1 T h e  a i t  bulkhead w i l l  be a welded a l u ! i ~ i n : ~ n ~  s k i n  a s s e m b l y  
m a d e  of 12 p e r f u r n l e d  skins and an  a c c e s s  c o v e r  a t t a c h t n e ~ l t  f i t t ing.  T h e  
a c c e s s  c o v e r  f i t t i ng  w i l l  \;e positiorled a t  the  c e n t e r  of t h e  d i a p h r a g m ,  t h e n  
fus ion -we lded  in to  p l ace .  Welding wi l l  Le acco:?lpl ished p e r  N-\A s p e c i f i c a -  
t i on  LfA0107 -016. :I11 weld equ ip~ne ! l t  and  o p e r a t o r s  ulill be c e r t i f i e d  i n  
a c c o r d a n c e  wi th  -ABL"\IA-PD-IV - 4 5 A  and :iBXI;Z-F-'D-\'V' - 153. P r e p r o d u c t i o n  
t e s t s  w i l l  be p e r f o r l n e d  i n  acco rda r i ce  with noted spec i f i ca t ions .  (See  
F i g u r e  1 - 2 0 .  ) 

1. 1. 7 - 2  Fol lowing  is  tile fabricat lo11 p r o c e d u r e  and  t o o l ~ n g  f o r  the  
LOX bulkhead  assembly: 

I J r o c e d ~ ~ r e  
------ 

' ' --I Too l ing  

a. Pos i t io r l  f i r s t  g o r e  znd t r i l n .  j ig  

b. P o s i t i o n  next  g o r e  and t r i ~ n ,  JVeld j ig 
c l e a n ,  and  f i t  to a d j a c e n t  g o r e .  
I n s p e c t .  

c .  Weld (X:j-.4 s p e c i i i c a t i o n  h1.'10107 -01h). 

d.  Ro ta t e  into pos i t ion ,  m i l l ,  and i n s p e c t  
r a d i o g r a p h i c a l l \  ( L I - I O 1 0 7 - O l o \ .  

f .  P o s l t i o n  g o r e  12  a n d  t r i n i  l m t h  s l d e s .  IVeld j i g  
S e t  a s l d e .  

\veld .jig 

e .  R e p e a t  s t e p s  b ,  c ,  and d  f o r  g o r e  
s e g n i e n t s  3 th rough 9 .  

M'elcl j~ g 

g .  R e p e a t  s t e p s  b, c ,  anc! d i o r  g o r e s  10 
and  11. 

]Veld j i g  



N O R T H  A M E R I C A N  A V I A T I O N .  I N C  



NORTH A M E R I C A N  A V I A T I O N .  I ~ C .  

P r o c e d u r e  Tool ing  

h. T r l m  opening  to  fit g o r e  12; c l e a n  
and  pos i t i on  g o r e  1 2 .  

i .  R e p e a t  s t e p s  c  and  d  fo r  11th and  
12th welds .  

j. I n s p e c t  a s s e m b l y  

k. T r a n s f e r  a s s e i n b l y  t o  d o l l d r  weld 
f i x t u r e .  (See  F i g u r e  1 - 18.1 

1 .  L o c a t e  a s s e ~ ~ ~ b l y ;  rou t  opening arid 
su171p a t t a c h m e n t  r l n g  to  m a t c h .  C l e a n ,  
i l t ,  and Inspec t  ( N A A  s p e c ~ l i c  a t ion  
LI.~O107-Olh and 971-11). 

I .  Weld surllp a t t ach tnen t  r i ng .  1,1111 and 
i n s p e c t  r ad iog raph ica l ly  (NAA 
specification MA0107-016 and 9 7  1 -I)). 

11. I n s p e c t  a s s e ~ ~ r b l y .  

o. D e l i v e r  t o  h \ . d ros t a t i c  t e s t  f i x tu re .  (See  
F i g u r e  1  - 18. ) 

1. 1 .  8 COXIMON B U L K t l E A D  

Weld j ig ,  HEI-I-0018 
s l i n g  

Weld jig 

D o l l a r  weld  f i x t u r e  
/ 1.-7200077 

V a r  -U - l i f t  8EH -0060 

D o l l a r  weld f i x t u r e  

D o l l a r  weld f i x t u r e  

1. 1. 8 -  1 The  corilrrlon bulkhead wil l  c o n s i s t  o f  u p p e r  dnd l o w e r  p r e -  
f o r m e d ,  welded  d i a p h r a g n ~ s  and a  p r e a s s e ~ i ~ b l e d  honri.cornk) c o r e .  Af te r  tlle 
a p p r o p r i a t e  adhesives have  been  app l i ed ,  the t julkhead wl l l  Le  b o n d - c u r e d  
( p e r  spec l f l ca t lon )  t o  conlp le te  t he  a s s e n l b l y .  ill1 weld ing  equlprrlent and 
o p e r a t o r s  wl l l  be certified i n  a c c o r d a n c e  wi th  e x i s t l n g  N.4-4 spec i f i ca t ions .  
P r e p r o d u c t i o n  t e s t s  wi l l  be nlade In a c c o r d a n c e  with noted s p e c i f i c a t i o n s .  
(See  F l g u r e s  1-2 1 a n d  1-22 . )  

1 ,  1. 8. 1 rWt &'acing Shee t  

1 .  1. 8. 1 - 1  E a c h  of the  12 at t  s k i : ]  g o r e  segnie l i t s  t1,at for111 the  a f t  
fdcing s h e e t  wi l l  c o n s ~ s t  of a  hiq11-energ) for! i~eci  and ~ n a c h i n e d  pane l  bu t t -  
welded  t o  a  prefor l i led  g o r e  panel .  Ttie following o p e r a t i o n a l  s e q u e n c e  1s 
ac c o n ~ p l i s h e d  l o r  the  aft c otillnon bulklle,id dncl aft 1.,(?X b l ~ l k h e a d  s u b a s s e n ~ b l l e s :  
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P r o c e d u r e  

Check  o p e r a t i o n a l  plaque o n  a s s e n n ) l \  
w e l d  j ig  ( A W J )  1'-7200052 f o r  af t  fac ing  
s h e e t  and af t  LOX bulkhead.  

P o s i t i o n  th in  panel  fo r  t r i r l l ;  apply 
v a c u u m  chuck:  m a k e  t r i m .  

Af te r  trl lm, n;ove th in  panel  back 
without  re rnovlng  f r o r l ~  j lg.  

P o s i t i o n  t l ~ i c k  panel  f o r  t r i : . ~ ~ ;  rllake tri l-r~. 

P r e w e l d - c l e a n  in a c c o r d a n c e  with w e l d  
s chedu le  9 ;  1 -I3. 

Repos i t i on  pane l s :  s e t  u p  for  weld .  

' I ' e r i f~ .  weld n lachine  operatLon. 

Inspection 0. K. to weld ,  u c l d  111 

<ic-cordance wit!) N.A-1 spec l i lc  a t ion  
h i A 0  107 -01  6 anti '77 1 - D ;  r c t a ~ r ,  c lanlping 
p r e s s u r e  unt i l  par:  h a s  cooled .  

In spec t ion  0. ti. to  rerllove f rom .\\4'J 
T r a n s f e r  t o  T -7200438 holding f ix tu re  

Mi11 weld re inforc ,en len t  p e r  d r a w l n c :  
i n s p e c t  r a d i o g r a p l ~ i c a l l y .  

C1-1e1n -f l l ln  weld land (N.4.A spec i f i ca t ion  
MA0109-003).  

Apply p a r t  n u m b e r  and s e r l a l  1.1urnber; 
e l e c t r o - e t c h .  

S u b m i t  a s s e m b l y  and  F A I R  t i cke t  t o  
inspec t ion .  

D e l i v e r  a s s e n l b l y  t o  bulkhead :I\VJ. 

Tool ing  
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1. 1. 8. 2  F o r w a r d  F a c i n g  S h e e t  

1. 1. 8. 2 - 1  T h e  comnlon  bulkhead f o r w a r d  fac ing  s h e e t  pane l  a s s e m b l y  
w l l l  c o n s i s t  of 12 g o r e  s k i n  pane l s  welded  t o  a machined J - s e c t i o n .  E a c h  
pane l  is s t re tch- for l -ned  f r o m  a  s ing le  alurninunn s h e e t .  T h e  fo l lowing  o p e r a -  
t i o n a l  s e q u e n c e  i s  acco lnp l i shed  fo r  the  f o r w a r d  fac ing  s h e e t  g o r e  a s s e m b l i e s :  

P r o c e d u r e  I Too l ing  

a. P o s i t i o n  J - s e c t i o n  f o r  t r i n i ,  
T - 7 2 0 0 1 8  1 ( F i g u r e  1  - 15) .  

b. Make  t r i i n .  

c .  Rernove  J - s e c t i o n  f o r  p r e w e l d  c l ean .  

d .  L o c a t e  t h in  s e c t i o n  f o r  t r i n ~ ;  apply 
v a c u u m  chuck ;  m a k e  t r i m .  

e .  P r e w e l d - c l e a n  th in  s e c t i o n  and  J - s e c t i o n  
i n  A W J  in  a c c o r d a n c e  with c l ean ing  
p r o c e d u r e  97  1 -D.  

f .  R e p o s i t i o n  J - s e c t i o n  and thin s e c t i o n  AWJ. 

g .  V e r i f y  weld  m a c h i n e  o p e r a t i o n .  

h. In spec t ion  0. K.  to  we ld ;  weld i n  a c c o r d a n c e  
with NA.4 spec i f i ca t ion  XlA0 107 - 0  16 and 
97 1 - D ;  r e t a i n  c l amping  p r e s s u r e  unt i l  p a r t  
h a s  cooled .  

i . In spec t ion  0. K .  t o  r e m o v e  frorn AWJ. 

j . hf i l l  weld a s  r e q u i r e d .  

k.  Rad iog raph ica l ly  i n s p e c t  ( T - 7 2 0 0 4 3 8 ) .  I 
1. Chern  - f i lm weld  land a r e a  ( m a n u a l l y ) .  

m. Apply p a r t n u m b e r  and  s e r l a l n u l n b e r ;  
e l e c t r o - e t c h .  

n. Subnli t  a s s e m b l y  and F A I R  t i c k e t  to  
inspec t ion .  
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P r o c e d u r e  I Tool ing  

o .  D e l i v e r  a s s e n l l ~ l y  t o  bulkhead 
I I W J  ( T  -7200002).  

1. 1 .  8. 3 F o r w a r d  and . \ i t  Iq'acil~g Shee t  1 s s c t r ~ l ) l l e s  

1 .  1.  8. 3 - 1  T h e  f o r w a r d  and a f t  s k ~ n  panel a s s e t m l ~ l l e s  wl l l  both be 
fabricated i n  tile sal l le  m a n n e r .  T h e  p r e i o r ~ ~ i e d  g o r e  sklri p a n e l s  wi l l  be 
a u t o ~ ~ ~ a t l c a l l \  biltt - w e l d - j o ~ n e d  to  f o r m  e a c h  d l a p h r a g t n .  Ttie assern l ) l ) ,  wil l  
t h e n  be \1ydros ta t ica l ly  p r e s s u r e - t e s t e c l .  

P r o c e d ~ ~ r e  I Tool ing  

Loca te '  s e g ~ ~ ~ e n t s  In i i s t i l r e .  

T r i l i ~  l ~ o t i ~  s i d e s  of seg l l ien ts  1 and 2 
( F i g u r e  1 - 1 b). 

C l e a n  t o r  n e l d  (?;-1.i spec l i l cc i t l on  
,\1.\0107 - 0 1 6 ) .  

I n s p e c t .  

Loc,ite pdnels  1 and 2 i n  bil1kl:ead 
weld i l x t u r e .  ( S e e  F l g u r e  I - 1 6 .  ) 

I t lspect  u e l d  110th v ~ s \ i s l l \  drid 
r a d l o g r a p i ~ l c a l l y  w'i111e 11 1s l r l  w e l d  
f i x tu re .  

Ro ta t e  too l ;  i ndex  for  next  weld .  

R e p e a t  loadi~i t l  oi  pafiels;  per ior i t :  
s t e p s  e  t l l ro i~gh  11 t o r  eac.h panel 11ntll 
a l l  but the l a s t  panel  have been 
pos i t ioned .  

? ' r i r i ~  e x c e s s  ~ ~ ~ a t e r l a l  to  ~ n a i n t a i l )  
d i a n ~ e t r l c a l  s r z e .  

P o s i t l o n  l a s t  pane l ,  and r epea t  
s t e p s  c ,  d ,  f ,  and  g .  

Htilkiiead weld 
l l x t u r e  

IVeld i i x tu re  

\ . V t > l ( l  i i x t i ~ r e  . 

I$ c ld  I i x t i ~ r e  

W e l d  f i x tu re  

W e l d  f l x tu re  

I 
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P r o c e d u r e  1 Tool ing  

1. C i r c u m f e r e n t i a l l y  t r i m  bulkhead to  
a c c o m m o d a t e  c e n t e r  d o m e .  . 

D o l l a r  f i x tu re  

m .  C l e a n  ( N A A  spec i f i ca t ion  L I A 0 1  10-01  1 ) .  

n. I n s p e c t  p e r  d rawing .  

o .  C i r c u m f e r e n t i a l l y  t r i m  c e n t e r  d o m e .  I 
p. C l e a n  (NX-2 s p e c ~ i i c  a t ion  1 l : l O l  1 0 - 0 1  1 ) .  

q .  I n s p e c t  p e r  d r a w i n g .  

s .  Llachlne -weld c e n t e r  .dome t o  bulkhead 
( N A A  spec l f i ca t lon  11,401 07 - 0 1  6). 

r .  P o s l t l o n  c e n t e r  d o m e  f o r  weldlng.  

Weld f lx tu re  

MTeld f ix tu re  

v. D e l i v e r  t o  h y d r o s t a t i c  t e s t  f ac i l i t y .  I 

t . I n s p e c t  weld v i sua l ly  and rad iogr r iphica l ly  
whi le  i t  i s  i n  we ld  f ix tu re .  

u .  Mach ine  w e l d s  p e r  d rawing .  

1. 1. 8. 4 H o n e y c o m b  C o r e  A s s e m b l y  

Weld f i x t u r e  

1. 1. 8. 4 - 1  T h e  c o m m o n  bulkhead h o n e y c o n ~ b  c o r e  wi l l  c o n s i s t  of p r e -  
a s s e m b l e d  s e g m e n t s  and one round ,  p r e a s  s e m b l e d  c e n t e r  s e g m e n t .  S e g -  
m e n t s  w i l l  b e  a s s e m b l e d  and p re f i t t ed  i n  t he  c o r e  bonding f i x t u r e  p r i o r  t o  - 

bonding.  

P r o c e d u r e  I Tool ing  

a. P r e f i t  h o n e y c o ~ n b  c o r e  d e t a l l  p i e c e s .  C o r e  a s s e m b l y  
j ig  ( t h r e e  r e q u i r e d )  

b. De ta i l  e d g e s ,  and Ins t a l l  d e t a i l s .  I 
c .  I n s t a l l  t h e r m o c o u p l e s  i n  glue l i n e s  a s  

r e q u i r e d .  

d .  C o v e r  e n t i r e  s u r f a c e  of c o r e  with b l e e d e r  
~ 1 0 t h .  
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Procet l \ i re  

e .  Lay v a c u u : ~ ~  Lag o v e r  erltlre s u r f a c e .  

t . Ins ta l l  vacuum llnr 

1;. C u r e .  

-1 oollng 

g.  S e a l  vacuum b a g ,  arl, dr'rw a vacl iurn .  

i . Cool  t o  1 5 0  F h e i o r e  r e l e a s i n g  vacuul:>. 

Vaciiiini p ~ i n l p  
with au to~? la t i c  
c o r ~ t r o l  

j . Repea t  opera t ions  to  c o n ~ p l e t e  s h i p  s e t .  

k .  - - l ssemble  and t r i n ?  c-oniplete as  a  $ore .  i ' r i ~ n  jig 

1 .  Identif). ,  w r a p ,  and s t o r e .  I 

1. 1. 8. 5-1  After  the fo rward  a n d  aft f 'aclng s i ~ e e t s  have been adhesive- 
p r i m e d  and c u r e d ,  they will  be bonded to the  k:oney~o:ni)  c o r e .  The c o r e  wi l l  be  
bonded to the  a i t  f ac ing  shee t ;  the  forward  s h e e t  w l l i  be  bvnded to  the  c o r e  
a s s e m b l y .  (See Figu;e 1-23..) 

P r o c e d u r e  I T o o l i ~ l g  

a. P o s i t i o n  and r i g  aft i a c ~ n g  si ieet  on 
bond f ix tu re .  (See  F i g u r e  1 - 2 4 .  ) 

b. Inf la te  bhlkhead f r o m  0. 5 to 2 ps i  of 
p r e s s u r e .  

13ond i ix ture  
1 - 7 2 0 0 0 0 4  o r  
T - 7 2 0 0 9 4  

Inl lat ion a p r o n  

2.  T r a c e  and r e c o r d  aft bulkhead for  I 

1. I n s t a l l  mach ine  f ix ture  with d ia l  
i n d i c a t o r s  niounted and s e t  to 
bulkhead r~ lo ld  l ine.  

contour  d i m e n s i o n s .  I 

T-7200415 

3 .  Remove  tnachirle f ix ture .  
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P r o c e d u r e  
. , 

c.  Pos i t ion  honeycoml) c o r e  s u b -  
a s s e n ~ b l i e s  on aft facing s h e e t  for  
prebond fitup. 

d. Remove and s t o r e  h o n e y c n m t ~  
s ~ l b a s s e m b l i e s .  

e .  -\pplj. Vinyl i t n p r e s s i o n  check n la te r l a l  
to  ou te r  s u r i a c e  of the a i t  iacirlg s!leet. 

i .  Reposl t lon  honeyconxl, c o r e  s u l ) -  
assemblies. Cover  s u r f a c e  of c o r e  wit?? 
b leeder  n :a ter ia l ,  i n s t a l l  vaculirjj bat, and 
d r a w  vacuum and t r a n s p o r t  to  al l torlave f a r  
r u n  of i n l p r e s s l o n  cycle .  

g.  Ins ta l l  autoclave COL-er ;  lock ,  s e a l  and 
p r e s s u r i z e ,  and heat  t o  prescr l l ,ed  
t e m p e r a t u r e ;  cool  down, reniove  fro111 
autoclave ,  and t r a n s f e r  t o  bond r o o m .  

h.  Remove vacuum bag and b leeder  clotii; 
r e m o v e  and s t o r e  h o n e y c o ~ n b  s l l l a s s e m -  
b l l e s ;  r e m o v e  and check iunpress lons .  

i .  Remove aft  facing s h e e t  f r o m  tool ;  c lean ,  
p r i m e  c u r e  bond s u r f a c e ,  a n d  re tur r !  to 
bond rooni .  

J .  .Apply film adhes ive  to  o u t e r  s u r f a c e  of 
af t  facing s h e e t ,  and positlon honeycomb 
subassemblies in t h e l r  c o r r e c t  r e l a t  ionshlp.  

k .  P l a c e  foarn adhes ive  s t r i p  between segment  
e d g e s .  

1 .  I n s t a l l  t he rmocoup les  in glue l ines  a s  
r e q u i r e d .  

m .  C o v e r  e n t i r e  s u r f a c e  of c o r e  w i t h  b l e e d e r  
m a t e r i a l ;  i n s t a l l  vacuu!-rl bag and l ines .  

n. Draw vacuum.  

Tooling 

( i an t rv  HEII - 0  12b 
S p r e a d e r  b a r  
8EI-I -0  1 4 t  and s l ing  
L ' ac~~urn  bag 
,r -7200175 

.Autoclave bond 
f ~ x t t l r e  T -72000Q9 

S p r e a d e r  b a r  
8EFi - 0  1 4 6 ,  T u r n o ~ ~ e r  
i lx tu re  8EkI -0054 
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P r o c e d u r e  

o.  T r a n s p o r t  t o  au toc l ave ,  i n s t a l l  
c o v e r ,  and  lock  and p r e s s u r i z e .  

p. C u r e  a t  p r e s c r i b e d  t e m p e r a t u r e .  

q. Coo l  t o  150 F;  r e l e a s e  p r e s s u r e  and 
r e m o v e  c o v e r .  

r .  T r a n s p o r t  t o  bond r o o m ;  r e m o v e  vacuunl  
bag  and b l e e d e r  c lo th ;  r i g  bulkhead.  
I n s p e c t .  

P o s i t i o n  bulkhead in T-7200390 tool ;  
t r a c e  and  r e c o r d  f o r w a r d  bulkhead 
f o r  con tou r  d i ~ n e n s i o n s .  

s .  l l a c h i n e  s a n d  c o r e  fac ing  t o  con tou r  
u t i l i z ing  bulkhead t r a c l n g  d a t a .  

t .  F i t  u p p e r  fac ing  s h e e t  t o  s u r f a c e  of 
c o r e .  

1.  Apply Vinyl  impression check  
m a t e r i a l ;  pos i t ion  f o r w a r d  bulkhead  
on  a s s e m b l y ,  d r a w  vacuun l ,  and 
t r a n s p o r t  t o  au toc l ave  f o r  i m p r e s -  
s i o n  cyc le .  

2. I n s t a l l  au toc l ave  c o v e r ;  lock ,  s e a l ,  
p r e s s u r i z e ,  and  h e a t  t o  p r e s c r i b e d  
t e m p e r a t u r e ;  coo l  down; r e n l o v e  
f r o m  au toc l ave  and t r a n s f e r  to  bond 
r o o m .  (See  F i g u r e  1-25 .  ) 

u .  I n s p e c t  ( f i n a l  p r e f i t ) .  NA-4 spec i f i ca t ion  
LQ0401-001.  

v. R e m o v e  u p p e r  fac ing  s h e e t ,  and  t r a n s p o r t  
t o  p r o c e s s i n g  r o o m ;  c l e a n ,  p r i m e ,  and  
c u r e  bond p r i m e r .  

1 Tool ing  
I 

G a n t r y  8EH-0126 
S p r e a d e r  b a r  
8 E E I - 0 1 4 6 a n d s l i n g  

\.'acuum be l l  
T -7200514  

\ 'acuum be l l  
T -7200514  
G a n t r y  8EH-0126 

:\utoclave bond 
f i x t u r e  T-7200099 
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P r o c e d u r e  I Tooling 

w. V a c u u n ~  ( a s  r equ i red)  c o r e  s u r f a c e  
to  r e m o v e  dus t  o r  o the r  fo re ign  m a t t e r .  

x.  Apply adhes ive  f i lm to  inner  s u r f a c e  of 
f o r w a r d  facing s h e e t ,  and lns ta l l  f o r w a r d  
facing s h e e t  ( u s e  e x t r e ~ n e  c a r e  not t o  
damage  ce l l  wal ls  o r  p e r m i t  movernent  
of the adhes ive ) .  

y. S e a l  bu lk i~ead ,  and pull full vacuum. 

z .  T r a n s p o r t  unit to  autoclave ,  ins t a l l  
c o v e r ,  and lock and p r e s s u r i z e .  

aa .  C u r e  a t  p r e s c r i b e d  t e m p e r a t u r e .  

bb. Cool to 150 F ,  r e l e a s e  p r e s s u r e ,  and 
rernove autoclave cover .  

cc .  Inspect  ( N A A  speci f ica t ion  Lo-0.40 1 - 0 0 1 ) .  I 
dd F lon  t e s t  gorci  sectlor15 u s i r l g  STL c o ~ l i o l e  

UFS-i l) lS p e r  r e q u l r c , ~ n e n t s  of h I A 0 2 0 1 -  1 8 3 7  

e e  Cover anti s t o r c  u l , l t  

1 . 2  VEHICLE -4 IR130RNE ELECTRONIC/ELEC;TRICAL 
- i N D  I< F E Q U I P M E N T  

1.  2 - 1  The vehicle a i r b o r n e  c l e c t r o n i c / e l e c t r i c a l  and R F  ( t o  lnc lude  
t e l e m e t r y )  equlpnlent  fo r  the Sa tu rn  S-I1 s t age  wi l l  be conlposed of e l e c t r i c a l ,  
e l e c t r o n i c ,  e l e c t r o m e c h a n i c a l ,  and R F  a s s e m b l i e s  of both NAA-procured 
and NAA-fabr ica ted  i t e m s  a t  the component  module a s s e m b l y ,  s u b a s s e m b l y ,  
and s u b s y s t e ~ n  level .  

1.2.1 PROCURED ITEXIS 

1. 2.1'- 1 Quali ty and Reliabil i ty ~ Z s s u r a n c e  (UbiRA) wi l l  a s s u r e  the  
mechan ica l  and e l e c t r o n i c  excel lence  of p r o c u r e d  i t e m s  p r i o r  t o  the a c c e p t -  
ance  f o r  u s e  i n  the S a t u r n  5-11 s t age  a s  r e q u i r e d  by NASA c o n t r a c t  and QbrRA 
document .  In the c a s e  of modules  and s u b a s s e m b l i e s ,  SRtID S o u r c e  Inspec t ion  
wi l l  p e r f o r m  a  physica l  and functional  t e s t  of a l l  packages  ut i l izing a  N A A  
p r o c u r e m e n t  speci f ica t ion  p r i o r  t o  sh ipment  i som the suppl ier .  Upon receiv ing 
a s s e m b l i e s  a t  NAA, Receiving Inspection will  check p a r t s  for  identi ty,  d a m a g e ,  
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and p r o p e r  quant l ty  and ~ u b s e q u e r l t l ~  wil l  r o l ~ t e  thc.117 (with r e c e i v i n g  i n s p e c -  
t i on  documentation) t o  the  w a r e h o u s e .  Upon r le ie t scn  l rorn  ttle u a r e h o u s e ,  
t h e  p a r t  e i t h e r  w l l l  u n d e r g o  mod l f i cn t lons ,  becon; lnq a SLID- ident i f ied  p a r t ,  
o r  w l l l  be rou ted  d l r e c t l v  t o  the funct londl  t e s t  ~ l r t ' a .  I1 r e lden t i f i ed ,  the  
p a r t  i s  phvs i ca l ly  i n spec t ed  and readlerl  f.>r a iurlction,il t e s t  rit NA-4.  

1. 2.  2 - 1  S a t u r n  5-11 s t a g e  a s s e r n h l ~ e s ,  su l )a , - se i l lb l ies ,  and s u b s y s t e m s  
w i l l  be f a b r i c a t e d  a n d / o r  a s s e n ~ b l e d  in  des igna ted  a s s e ~ n b l v  a r e a s  of NAA in  
a c c o r d a n c e  wi th  s p e c l f l c  e n g l n e e r l n g  drclwlnr! arid speck t i c a t ~ o n  r e q u i r e ~ n e n t s .  
E m p h a s i s  wi l l  be p laced  on q u a l ~ t l  of u o r k r n a n s h L p  and t2idterial handling. 
F a b r i c a t i o n  p r o c e d u r e s  wl l l  be approved  and con t rd l l ed  a s  o:ltllned in  N A S A  
c o n t r a c t  and r e l a t e d  c o n t r a c t u a l  Qual i ty  Rel iab i l i ty  and A s s u r a n c e  d o c u m e n t s  
f o r  S -11- 16 th rough  S-11-25. All componen t s  u s e d  i n  NAA-fab r i ca t ed  a s s e m  - 
b l i e s  and p u r c h a s e d  ou t s ide  NAA wi l l  be i n s p e c t e d  f o r  qua l i ty  and quant i ty  
( i n  a c c o r d a n c e  wi th  Q&RA d o c u m e n t s )  p r l a r  t o  l n s t a l i a t i on  in to  any a s s e m b l y .  

1. 3 ELECTRONIC/ELECTRIC=1L LlODULEI . lSSF: l lELY ( I N - H O U S E )  

1. 3-1  In spec i f i ed  a s s e ~ l ~ b l v  a r e a s ,  e lectro! : iec . i?an~cal ,  e l e c t r i c a l ,  and 
e l e c t r o n i c  componen t s  ( r e l a y s ,  r e s l s t c r s ,  c a p a c i t o r s .  t r a n s i s t o r s ,  and 
d i o d e s )  wi l l  be a s s e m b l e d  in to  f u t i c t ~ o ~ t ~ ~ l  n ~ ~ d l i i h r  iissel-rlblies ( t i n i e r  m o d u l e s ,  
p o w e r  distributor ~modt i les ,  slgnal-conrll!iorler ~ : ~ o t i ~ : l e s ,  a : t \ p l i i i e r  m o d u l e s ,  
R F  power  c o n t r o l  ~ ~ i o d u l s s ,  and col!x7erter ! i~od t l l e s i .  S \ - p t e ~ > ~ s  n7nnl.if,?ctc!1.i::y 
e n g i n e e r i n g  a - s e r ~ ~ b l y  il lstri icti i : .~i dncar?ier : t~,  t . : i ~ i i , t - ~ r l n g  i p e c i f i c a t i o i ; . ~ ,  

a n d  e n g i n e e r i n g  d rawings  ~ v i l l  be u t l i l ~ c c i .  (See. iT ' iccr ( , s  1 - 2 0  aiid 1 - 2 7 ,  ) 

1. 3 -2 ~ e f o r e  a .n lodu le  leavc.s the assc~: ; !~ i \ -  . i r e  ;L, the FA-IIR tlcicet wi l l  
be s igned  by the  a s s e l n b l e r  and stanipeci b y  Qc;R:\ p e r s o n n e l  a f t e r  the l a t t e r  
h a s  v e r i f i e d  tha t  the  module  h a s  been  ;isse~l;uled ~n a c c o r d a t ~ c e  with appl icable  
e n g i n e e r i n g  d r a w i n g s  and s p e c i f i c n t ~ o : ~ ~  <irld 1s t 'ree of in?proper ly  mounted  
o r  d a m a g e d  c o m p o n e n t s ,  i rnprope  r ly  so ldere t i  corinecti ons  , e t c .  T!le corn - 
p le t ed  module  i s  t hen  rou ted  along ~ , i t h  t h e  F r i I H  t i ckc t  t o  t h e  a p p r o p r i a t e  
func t iona l  t e s t  a r e a .  

1 . 4  S D - P R O C U R E D  E L E C T R O N l C / E L E C  TKICXL hlODULE TESTS 

1. 4 -  1 With tew e u c e p t l o n s ,  a11 tliotfri!es p r ~ ) c  . red b )  NAA. 1 a r e  s \ i t ) jected 
t o  a  bench-leire1 type i ~ ~ n z t i o i l a l  t e s t  l ' u i i r t i i ~ n a l  i f ~ ~ t s  a r e  periorz7ied 1,t. l is lnc 
s p e c ~ a l  t e s t  equipment (S'TE) GSE, ali:i o the r  t e  7 t  e q d ~ p ~ n  en t  
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Figure 1-26.  Module  Des igned  and Developed  ay  Lllgilleer1,lg 

Develvplne.lt  La l>ara tory  

1 -55  
SD' 67-443 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C  

F i g u r e  1 - 2 7 .  S ~ t u r , l  5-11 L , l g ~ , l r  C;,),ltr.,;  . Isae:n., ly No. I 
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1 .  4 - 2  The  o p e r a t i ~ ~ g  mdnua l s  have  p rev ious l )  t ~ e e n  approved  f o r  u s e  by 
the  Manual  Eval i ia t lon and C;ert i i icat ion ( M E & C )  I k p a r t m e n t  i n  a c c o r d a n c e  
with Qual i ty  .Assurance procec iures ,  whicli ,  in pd r t ,  spec i iy  tha t  the m a n u a l  
l n u s t  p e r i o r t n  the t e s t  a s  r e q u i r e d  l,y the Lng inee r ing  p r o c e s s  spec i f i ca t ion .  

1 .  4 - 3  T h e  3pec ia l  t e s t  ec-~uiprnent ( S T E )  wil l  have been a c c e p t e d  p r e v i -  
ous ly  by  Q&KA, which c e r t i t i e 3  i t s  corlfornlarice t o  S T E  a c c e p t a n c e  checkout  
p r o c e d u r e s .  T h e  m o d u l e s  unde r  t e s t ,  ut i l iz ing sub jec t  t e s t  equ ipmen t  a n d  the  

o p e r a t i n g  tnanual ,  a r e  sub jec t ed  t o  N A A  ce r t i f i ca t ion  by Q&RA p e r s o n n e l ,  
who c e r t i f y  tha t  the  eqi .~ipment  wil l  p e r f o r m  the funct ional  t e s t  i n  a c c o r d a n c e  
with the p r o c e s s  s ; jecif icat ion.  X ce r t i f i ca t ion  s t a m p  i s  aff ixed to  the  FAIR 
book by  Q&RA.  

1 .  4 - 4  -Once  c e r t i f i e d ,  the module  I S  testec! and wi tnes sed  by  Q & R A  
p e r s o n n e l ,  who r e c o r d  a l l  t e s t  d a t a  on a p p r o p r i a t e  da ta  s h e e t s  anc! s t a m p  
t h e  F. \ IR book in a c c o r d a n c e  with 0 6 ; R : i  i>roccd: l res .  'Then the  modu le  i s  
r e a d y  to  b e  instal le t l  in to  next a ~ s e m 1 j l ) ~ . ' s u l 1 a s s c m b l ~ .  

1 .  5 S A A -  F>lRRIC.4TED ELE:Cl RONIC, '!~LEC'I'RICAL MODULE T E S T S  

1 .  5-1 The  s a m e  type  i \ ;nct io~l , i l  t e s t <  will be p e r f o r m e d  on a l l  i n - h o u s e  
f a b r i c a t e d  module5  a s  d r e  ~ e r f o r m e c !  on p r o c ~ l r e d   nodules us ing  t h e  s a m e  
type  o p e r a t i n g  m a n u a l s  and test  eycupment.  

1. 5-2 Q&RA p e r s o n n e l  .wil l  sl:!>ject a l l  m o d u l a r  assemblies r e q u i r i n g  
encapsu la t ion  to a  prepot t lng  f~ lnc t iona l  t e s t  and ce r t i f i ca t ion .  

1 .  5 - 3  Once c e r t i f i e d ,  tlie morl:ile i s  t e s t ed  and  wi tnes sed  by Q & K A  
p e r s o n n e l  who r e c o r d  a l l  t e s t  ddta  on a p p r o p r i d t e  da t a  s h e e t s  and - s t a m p  
F A I R  books in  a c c o r d a n c e  with QG. l i r ' i  p r o c e d u r e s .  'The p r e p o t t e d - t e s t e d  r 
module  i s  subsequent ly  rou ted  t o  the  pc.~tti~rg a r e a  fo r  er lcapsulat ion o r  coa t ing  
a s  r e q u i r e d  by spec i i i ca t ion .  (See  Pot t ing  Area, P a r a g r a p h  3 .  12.  ) 

1 .  5 -4  Modu les  a r e  p r o c e s s e d  a c c o r d i n g  to  i n s t r u c t i o n s  in  the  a p p r o p r i a t e  
pa t t ing  spec i i i ca t lons  and  QhKA p r o c e d u r e s .  Upon completion of t h e  pot t ing 
a n d  c u r l n g  p r o c e s s ,  QbtRA I n s p e c t s  t he  tnodule f o r  w o r k m a n s h l p  p e r  Q&RA 
p r o c e d u r e s  and  s t a rnps  the  FAIR book to  denote  dccep tance ,  and  the  m o d u l e  
1s r e r o u t e d  to  t he  M d n u ~ a c t u r l n g  t e s t  d r e d  i o r  d pos t -pot t lng  functional t e s t .  

1. 3-5 A post-potting iunctiorlal  t e s t  i s  rnade  by us ing  the  s a m e  o p e r a t -  
111g manud l  and t e s t  equ ipmen t  a s  the p r e p o t t i ~ l g  t e s t s .  QbrRA w i t n e s s e s  the 
t e s t  and  c e r t i t l e s  tha t  no s h o r t s ,  open  c i r c u i t s ,  o r  phys i ca l  i r r e g u l a r i t i e s  
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w e r e  c r e a t e d  a s  a r e s u l t  of t!le putting p r o c e s z .  Q b K . 2  s t a m p s  the  F A I R  book 

and  p r o c e s s e s  t h e  d a t a  s h e e t s  t o  the  ( I d t , ~  c e n t e r  f i l e s .  T h t ~ n  the  modu le  i s  

r e a d y  f o r  i n s t a l l s t l o n  i n t o  ttlc next ,+.qcrnt>l\ l s i l l > d s ~ ~ ~ - ' ~ n t ~ l y .  

1. 6 .ASSEMBLY O F  E L E C T K O Y I C  /FLF7C 'TRICAId  R F  
. l N D  TELELIE  T R Y  Si'T3~?SSii\lk3LIES 

1.  b-  1 I n t e r m e d i a t e  s t eps  o i  asscml.tl.;:, siich a s  t h e  i n s t a l l a t i o n  of 
~ n o d t i l e s ,  b o a r d s ,  p lug- in  power s a p p l l r ~ s .  a m p l i f i e r s ,  and i n t e r c o n n e c  t i ne  
w i r e  h a r n e s s e s ,  wil l  be  c a r r i e d  oct i n  the  s ~ ? ~ a s s t . ~ n t ~ l y  a r e a .  .ippariit:is 
( i .  e .  , telemetry packa ,ces ,  c h a r g e  a m p l i f i e r  c i l d s s i s ,  temperature b r idye  
c h a s s l s ,  R F  i i l t e r  ne tworks .  ( G F P )  swi tch  s t . l c i ? o r ,  (GFP) EHIV i i r i n y  u n i t s ,  
e t c .  ) a r e  tu be ct?nstr i led a s  s r ibas se tnb l i e s .  

1 .  0 - 2  F o ~ r  typ lca l  categories oi  s ~ b d s a c r n b l i e s  a r e :  

a .  GFP s u b d a s c ~ n b l l e s  ( i u r lu s l~ec i  3: NXS--1) 

b. NXA-purcl lased s u b a s s e m b l l e a  ( h 1 E ; Y X S  c o a t r o l l e d  p a r t s )  

c .  N A A - p u r c ~ l a s e d  s u b d s a t . r n : l l l e ~  rriodllleci d t  5 b r l L )  l r o r : ~  blf; p d r t s  
and  re ldent l f led  t o  5brIL) p d r t  nll tnbert ,  

1. b - 3  . \ s s e ~ n b l y  e f f o r t  1s r e q u i r e d  on I t e m s  c and d ln  p a r a g r a p h  1 .  6 - 2  
only. 

1, 6 - 4  During  a s s e m b l y  p r o c e s s e s ,  Q & R A  pcrscinnel will  1-erify tha t  tile 

a s s e m b l y  i s  i n  acco rda r l ce  with the applicclble engineering drawing  and  s p e c i -  

f ica t ion  and i s  f r e e  of i m p r o p e r l y  rnuunted o r  riarnageci componen t s ,  i m p r o p e r  

s o l d e r  connec t ions ,  e t c .  P r i o r  t o  the in s t a l l a t i on  of e l e c t r i c a l / e l e c t r o n i c  o r  
R F  m o d u l e s ,  the c h a s s i s  assembl:.  wiring wi l l  b e  giver1 a c o m p l e t e  cont inui ty 
t e s t  a n d  v e r i f i e d  by QbrRA p e r s o n n e l .  Af te r  a c c e p t a n c e  o i  cont inui ty t e s t s ,  
t he  e l e c t r o n i c / e l e c t r i c a 1  a n d  R F  ccrnpo:- le l l t~ wil l  :le l r ls ta l led a n d  the  
s u b a s s e m b l y  comple t ed .  

1. 6 - 5  Af te r  a c c e p t a n c e  of the  comple t ed  s i ~ b ~ ~ s s e r n b ! y  by QRrRA p e r -  
sonne l ,  i t  i s  rou ted  to t h e  h4anufactur ing T e s t  ' c ~ e ~ s r t ~ m e n t  t ( ~  ilrider g o  func - 
t i ona l  t e s t s .  
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1 . 7  ELL(; fRICAL,/LLEC'fRONIC RE' A N D  'f ELEMETRY 
SU!3:\SSCL13LY TEST INC; 

1. 7 -  1 S u b a s s e ~ n b l y  tcsti:lg wil l  be pe r io r rned  on  a l l  i n - h o u s e - f a b r i c a t e d .  
subassemblies and,  with f e w  excep t ions ,  G F P - f u r n i s h e d  s u b a s s e ~ n b l i e s .  I n  
s o m e  c a s e s  G F P  s u b a s s e r l ~ b l i e s  wil l  be  t e s t e d  by us ing  G F P  t e s t  a p p a r a t u s  
a n d  o p e r a t i n g  n l snua l s .  I n  tile r e m a i n d e r  of c a s e s ,  G F P  t e s t ing  wi l l  be  p e r -  

f o r m e d  by us ing  s p e c i a l  t e s t  ~ q u i p m e n t  (STE) ,  SME ope ra t ing  m a n u a l s ,  and  
t e s t  c o n s o l e s  and  a d a p t e r s  a p p r o v e d  and  c e r t i f i e d  by Q&RA. 

1 .  7 -2  All i n - h o u s e  s u h a s s e m l l i e s  wi l l  b e  sub jec t ed  to  a  func t iona l  t e s t  
b y  u t i l i z ing  approved  anti c e r t i f i e d  S'1 E ope rd t lng  m a n u a l s  and  t e s t  c o n s o l e s  
and  a d a p t e r s .  

1 .  7 - 3  Trs t i ! lg  of : i \ t b a s s e ~ n b l i e s  wil l  he  w i t n e s s e d  and  v e r i f i e d  by a  
m e m b e r  of Q&R;Z in  a c c o r d a n c e  wit11 p r o c e s s  spec i f i ca t ion  r e q u i r e m e n t s  
and  Q & R A  documents. 

1 .  7-3 Qk-RIZ s t a r n p  i s  affixed to t h e  F A I R  h o o k ,  and the  subassembly 
i s  routed  to t he  contain(-r  a s  sernbly  a r e a  fo r  i n s t a l l a t i o n  in to  c o n t a i n e r s  
( s u b s y s t e m s ) .  Af te r  s u c c e s s f u l  comple t ion  oi the  func t iona l  t e s t s ,  a Q&RA 
s t a m p  i s  aff ixed t o  t he  FAIR book. 

1 .  8 CrIHLk:  tI,\RNE:SSINC; ASSEMBLIES 

. 8 -  1 1 h e r e  dr t '  t l l r r e   SIC ~ d t e g u r i e s  uf c d l ~ l e  h d r n e s s e s  u s e d  I n  

tile S a t u r n  S-I1 s t d g e , d s  1 0 1 1 0 ~ ~ s :  

b. Electr1~~.1/11lstrun1t.:1tdtio1l con td ine r  ~ i n d  J - b u x  h a r n e s s  
s s s e r n b l i e s  

c. Stdge  1nterc~)rl: lec tirig trl ink lictrnes:, d s s e r ~ ~ l > l i e s  

1.  8 - 2  C ~ . t ~ l t .  h a r n ~ s s e s  & r e  i a t~ r i c~ i t t2d  !)y u s i ~ l g  s ) z s t e r n s  m a n u f a c t u r i n g  
e n g i n e e r i n g  ds se tn t , l )  ins1. l - i~i t lonal  tiocull-lents &lid kipproved d i r - r~ens iona l  t oo l s  
c e r t i f i e d  i>y QfLR.1. All w:ril-lg, t l r ! s ,  t r i t n p i ~ ~ g  alld s o l d e r i n g  connec t ions ,  
a n d  e t i .  , a r e  i : ~ s p e c : t e d  i o r  cc~r:iorrrl~lrlce to t h e  app l i cdb le  Eng inee r ing  docu-  
men ta t ion .  C'ibLe h d r r ~ e s s c s  a r e  s i \ - e n  d c~):itlnklit)' anci i n s u l a t i o n  r e s i s t a n c e  
t e s t  a f t e r  the). a r e  i sbr ic -a ted  d1ltl  beiorc. t h e )   ire i n s t a l l e d  i n t o  t h e i r  next  
a s s e m i j l y .  Tilis t e s t i n g  l a  pc.riort;leci p e r  the ;ipplical>ltt E n g i n e e r i n g  p r o c e s s  
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. 
s p e c i f i c a t i o n  u t i l i z ing  S T E  o p e r a t i n g  t n a n u a l s ,  a u t o m a t i c  cont inul ty a n d  

i n s u l a t i o n  r e s i s t a n c e  t e s t  equ ipmen t ,  p r o g r a m m i r l g  t e s t  t a p e s ,  p a t c h b o a r d s ,  
a n d  c a b l e  a d a p t e r s  (STE tnodel  8 F C - 5 4 0 8 ) ,  which a r e  r e v i e w e d ,  a p p r a i s e d ,  
a n d  c e r t i f i e d  by Q&RA.  

1 . 9  CONTAINER ASSEMBLY (SUBSYSTEM) 

1 . 9 - 1  Colnponents  a n d  subassemblies moun ted  i n s i d e  a n  e n c l o s u r e  and  
i n t e r c o n n e c t e d  with cab le  h a r n e s s e s  a r e  d e s i g n a t e d  a s  c o n t a i n e r s .  Subjec t  
c o n t a i n e r s  a r e  moun ted  o n  the  f o r w a r d  and  af t  s k i r t s  of the  S a t u r n  S-I1 s t a g e .  

1. 9. 2 B e f o r e  a  c o n t a i n e r  l e a v e s  t h e  a s s e m b l y  a r e a ,  t h e  f a b r i c a t i o n  
a n d  i n s p e c t i o n  r e c o r d  ( F - I I R )  t i c k e t  wi l l  be aff ixed \ i~ i th  t he  a s s e m b l y ' s  s e r l a l  
n u m b e r  and  s t a m p e d  1)). a  Q & R A  m e m b e r  a f t e r  the l a t t e r  h a s  v e r i i i e d  t h a t  
t h e  c o n t a i n e r  h a s  beell a s s e m  bled p e r  a p p l i c a b l e  Engineering d r a w l n g s  a n d  
spec i f i ca t ions .  

1.  10 CONT.4INEK A N D  J -BOX TESTING 

1.10.1 B E N C H - L E V E L  TESTING OF ASSEMBLIES 

1. 10.  1 -1  A cont inui ty and  in su la t ion  r e s i s t a n c e  t e s t  wi l l  be  p e r f o r m e d  
o n  a l l  h a r n e s s  a s sennb l i e s  a i t e r  tiley a r e  i n s t a l l e d  i n t o  c o n t a i n e r s  and  J - b o x e s  
p e r  app l i cab le  p r o c e s s  s p e c i i i i a t i u n  and  S?'L o p e r a t i n g  m a n u a l s  by  us ing  
a u t o m a t i c  cont inui ty a n d  insulation r e s i s t a n c e  t e s t  equ ipmen t ,  p r o g r a ~ n t n i n g  
t e s t  t a p e s ,  p a t c h b o a r d s ,  and  a d a p t e r  c a b l e s  (SI'E trlodel 8FC-5408) ,  which  
a r e  r e v i e w e d ,  a p p r a i s e d ,  ant1 cer t i i ieci  by  Q & R A .  

1. 10. 1-2  Al l  c o n t ~ i i r i e r s  ia i j r ica ted  a t  S D  a n d  M c A l e s t e r  (Ok lahoma)  
Div is ion  of NAA \vill be  sub jec t ed  to  a  conf idence  l e v e l  o r  func t iona l  t e s t  a f t e r  
t h e  i n s t a l l a t i o n  of a l l  subassennb l i e s ,  c a b l e  h a r n e s s e s ,  r t c .  Corificience l e v e l  
t e s t  i s  p e r f o r m e d  un thosc  c o n t d i n e r s  ( p r i o r  t o  5-11- h) which cio not ha \ -e  
E n g i n e e r i n g  p r o c e s s  s p e c i i i i a t i o n s .  Func t iona l  t e s t  wi l l  be p e r f o r m e d  o n  
t h o s e  c o n t a i ~ l e r s  ( p r i o r  t o  S-11-b) which have  E n g i n e e r i n g  p r o c e s s  s p e c i i i -  
c a t i o n s  and  o n  a l i  c o n t a i ~ l e r s  eifectivcx S-11-0 and subsequen t .  'The ~ - i > n f i d e n c e  
l e v e l  a n d  func t iona l  t e s t s  a r c  i n t ended  t o  c o r l f i r ~ n  tha t  w i r i n g  connec t ions  
a r e  c o r r e c t  a n d  tha t  m a j o r  c o m p o n e n t s  a r e  o p e r a t i n g  p r o p e r l y ,  e n s u r i n g  
t h a t  t he  c o n t a i n e r  ~ v i l l  i n t e r f a c e  and iunc t ion  c o ~ n p a t i b l y  with the  s t a g e  s y s -  
t e m s .  S T E  wil l  b e  desi ,cned tci p e r f o r m  t h e s e  t e s t s  t t i r o q l l  t i l t s  t:se o i  a n  
STE o p e r a t i n g  mat iua i .  I3c1tti tile m a n u a l  and t e s t  equipment a r c  app roved  
a n d  c e r t i f i e d  by Q & R A  to m e e t  a l l  r e q u i r e m e n t s  o i  Eng inee r ing  p r o c e s s  
s p e c i f i c a t i o n s .  
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1. 11 - 1 h l echan ica l  conlpot lents ,  s u c h  d s  cvr l t ro l  vd lves ,  p r e s s u r e  
r e g u l a t o r s ,  pu tnps ,  dnd p r e s s u r e  v e s s e l s ,  wil l  be thoroughly  t e s t e d  by t h e  
s u p p l i e r  p r i o r  t c ~  illitid1 a c c e p t a n c e  a t  SllrIL) r e c e i v i n g  in spec t ion .  H y d r a u l i c  
s y s t e m  compol len ts  d r e  rou ted  to  a n  a s sen lb ly  a r e a ,  while  o t h e r  s t a g e  c o m -  
ponen t s  a r e  rou ted  t o  S e a l  B e a c h  f o r  s t a g e  in s t a l l a t i on .  

1 . 1 1  - 2  Each hydrau l i c  conlponent  wi l l  be c l e a n e d  and  f lushed  with 
h y d r a u l i c  o i l  p r i o r  to a s se rnb ly  i n t o  a n  engine  ac tua t ion  s y s t e m  (EAS).  A f t e r  

t h e  s y s t e m  h a s  been  c o m p l e t e d ,  i t  w i l l  be f i l l ed  with o i l ,  f lushed ,  bled,  and  
c h e c k e d  f o r  contaminat i .on.  T h e  con tamina t ion  t e s t  i s  ve r i f i ed  b e f o r e  and  
a f t e r  t h e  h y d r a u l i c  sbPs t em funct iona l  t e s t .  

1 .11  - 3  O t h e r  m e c h a n i c a l  componen t s  wi l l  be  rou ted  to  S e a l  B e a c h  f o r  
i n s t a l l a t i o n  without add i t i ona l  t e s t i n g ,  u n l e s s  s p e c i f i c a l l y  r e q u i r e d  by engi- 
n e e r i n g  doc l lmen ta t io r~ .  

1 .12 ENGINE 

1. 12-  1  T h e  engine  s h o p  wi l l  c o n s i s t  of a f ive - s t a t i on  layout .  S t a t ion  I  
w i l l  con ta in  a  rece iv i t lg  i n spec t ion  f o r  ident i ty  and  d a m a g e  i n s p e c t i o n  and  
func t iona l  t e s t s  of eng ines  and  log books and  wi l l  check  and  log a l l  
i n - s h i p m e n t  d i s c r e p a n c i e s .  S ta t ion  I1 wil l  be  u s e d  to  i n s t a l l  componen t s  
t h a t  a r e  sh ipped  s e p a r a t e l y  and  to  i n s t a l l  i n s t r u m e n t a t i o n .  In  S t a t ion  111, 
eng ine  componen t s  and  s y s t e m s  wil l  be p r e s s u r e - c h e c k e d .  I n  S t a t ion  V, 
t h e  eng ines  wil l  be p l aced  on  a G-4033 v e r t i c a l  engine  i n s t a l l e r  and  checked  
t o  e n s u r e  tha t  e a c h  engine i s  r e a d y  f o r  i n s t a l l a t i o n  o n  t h e  s t a g e .  E a c h  
eng lne  wi l l  t hen  be rou ted  t o  the V e r t i c a l  A s s e m b l y  Building a n d  i n s t a l l e d  o n  
t h e  s t a g e .  

1 . 1 3  COMPONENT FAILURES 

1 . 1 3 . 2 .  0-1 E a c h  componen t  f a i l u r e  wil l  be r e c o r d e d  o n  app l i cab le  
nonconfo rmance  d o c ~ ~ m e n t s  and f o r w a r d e d  t o  t he  Rel iab i l i ty  d a t a  c e n t e r  f o r  
a n a l y s i s .  r h e  component  wi l l  be rou ted  to the  M a t e r i a l  R e v i e w  B o a r d  (MRB) 
f o r  eva lua t ion .  The eva lua t ion  wl l l  d e t e r m i n e  i f  the  p a r t  c a n  be r e p a i r e d  
s a t i s f a c t o r i l y  o r  i f  i t  m u s t  be  s c r a p p e d .  
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1 . 1 4  S U R A S S E M R L Y  DELIVERY TO ASSEMBLY A R E A  

1 .  1 4 - 1  hlotlern and economical handling equipment will  be used in  
handling and t r anspor t ing  s ~ i t ) a s s e m b l i e s  to the  a s s e m b l y  a r e a .  Trc lnspor ta-  
t ion  of a l l  s u b a s s e m b l i e s  wil l  be accompl i shed  with a  m i n i m u m  of a c t u a l  
i tem-handl ing  contact .  In - rou te  t r a n s f e r  of a s s e m b l i e s  wlll  not be n e c e s s a r y .  
In a l l  highway t r a n s p o r t ,  the  a s se tnb ly  wil l  be p ro tec ted  iro1-n physica l  
d a m a g e  by coverings u r  shipping c o n t a i n e r s .  

1.14.  1  TRANSPORTER SUPI,OKT B E D  

1. 14. 1  - 1 The t r a r i spor te r  suppor t  bed ( F i g u r e  1 -1  3 )  will  be constructec! 
of box f r a m e w o r k  and wil l  c o n s i s t  o i  individual  modules  that  a r e  !>olted toge the r .  
This  bolting will  al low d i s a s s e m b l )  dnd packaging i o r  r e t u r n  shipment  to tile 
manufactur ing  a r e d  a t  a r educed  shipping charge .  To p reven t  e x c e s s i v e  
to r s iona l  f o r c e s  f r o m  being t r a n s m i t t e d  to the  subasse tnb l i e s ,  t r u s s  rnembex-s 
wil l  be  used  to  join the l a t e r a l  a r m s .  Use of t h e s e  t r u s s e s  wi l l  a l s o  e n s u r e  
s t r u c t u r a l  r igidi ty of the t r a n s p o r t e r  bed. iVarning l ights ,  d i r ec t iona l  s i g n a l s ,  
f loodlights ,  and safe ty  l ights  will  be p laced on a l l  o u t e r  edges  o i  the t r a n s  - 
p o r t e r  s u p p o r t  bed. 

1 . 1 4 . 2  LORDlNG A K D  PACKAGING PROCEDURES 

1.  1 4 . 2 -  1  Cylinder loading opera t ions  will be conducted a s  follows: 

P roced l i r e  I Tooling 

a .  A s s e m b l e  t r a n s p o r t e r  suppor t  bed to  
t r u c k  bed. P l a c e  f lexible r e i n i o r c e d  
p las t ic  o v e r  t ruck  bed to  p ro tec t  p a r t  
dur ing  t r a n s p o r t .  

b. Pos i t ion  c r a n e ;  a t ' ach  s p r e a d e r  ba r  
and s l ings .  

c .  Following accep tance  of s u b a s s e ~ n b l y  
by Q&K-A. t r a n s i e r  f r o m  work stand 
to material-harldlingaridin dolly,  de l ive r  
to loading a r e a .  

d. S e c u r e  s l lngs  tu subassembly fo r  u s e  
in  liftitlg and posltlonirlg ltelm on 
t r a n s p o r t e r  bed. (See F i g u r e  1  - 13. ) 
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f .  ~ 'I t tacli  flexil,le r e i n f o r c e d  c o v e r  
t o  s p r e a d e r  !,;ir; d r a p e  c o v e r  o v e r  
s l l b a s s e n ~ b l y  with c r a n e .  

P roc -cdure  

e .  S e c ~ i r e  s u l j a s s c ~ n b l y  l jy c l an lps  to  

t h e  t r a n s p r t e r  contotir  s u p p o r t  
d t tachrnent  r i n g .  

. S e c u r e  c o v e r  in pos i t ion  by t i e -  
down c o r d s .  

Tool ing  

I ,  I ' r a n s i e r  s ~ l b a s s e r n b l y ,  ut i l iz ing 
in t e  rt l ivisio!~dl packing sheets. 
Pac-killg s h e e t s  wll l  be s igned  by  
QC;: K.1  persoril lel  to i ~ ~ c l i c a t e  corn-  
pletioll  o i  lo'iding o p e r a t i o n s  
acco~ l ip l i s i i ed  unde r  t h e i r  s u r  ~vc i l lance .  

1 .  14.  2 - 2  Luddlng ~ l l t e r s t d g e  panel  , i s s embly  wil l  be accompl i shed  
d5 1 0 1 1 0 ~ 5 :  

a. E-abricate  cleated plywood c o n t a i n e r  

( F i g u r e  1 - 2 8 ) ;  d e l l v e r  to  subas se lnbly  

a r e a .  

P r u c e d i i r e  

b. Af t e r  a c c e p t a n c e  of s u b a s s e m b l y  by 
Q & R A ,  d l ~ ~ i s s c ~ n b l e  slll,assernbly 

f o r  p a c k a p n g .  

Tooling 

c .  Pfacc e a c h  s e c t i o n  i n  contol l red 
c  radlt! of c o n t a i n e r  h i s e .  

d .  LVhen a l l  s rc t ior l s  have  1)een padded 
a n d  c r a d l e d  in  con ta in t> r ,  , lccornpl ish 
blocking.  l j raclng.  anct t i e -down 
opc ra t iu t l s .  

e .  P o s i t i o n  c o n t a i n e r  pane ls ;  s e c u r e  with 
K l i m p  ! 'astellers t o  ens:ire <<as). d i s -  
a s s e m t ~ l y  at a s s e m b l y  si t? and  quick 
t u r n a r o u n d  and  r e u s e  capab i l i t i e s .  
1\11 r n a t e r i a l  u sed  wli l  con io rn l  with 

MSFC; d'rawing 10500.302. 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  

F l g u r e  1 - 2 8 .  P a n e l  .Assembly C a r r i e r  

1. 14. 2 - 3  Loading of tile s k i r t  slid t h r u s t  s t r u c t u r e  assernhl \ -  n i l 1  be 

per formed a s  follo\trs: 

T h e  s a m e  p r o c e d u r e  and  tec!;niques appl ied i n  loading t h e  
c y l i n d e r  s e c t i o n  wil l  be l ised.  (See  F l g u r e  1 - 13.  ) 

1 .  1 4 .  2 - 4  Packag ing  ~-rlisce!lcineorls l oose  h a r d w a r e  ~ 1 1 1  be s c c o n l -  
p l i shed  a s  fol lows:  

W r a p ,  cush ion ,  arid p r o p e r l y  p ro t ec t  a l l  n l i s c e l l a r i e o ~ ~ s  loose  
h a r d w a r e  f o r  t r a n s f e r  t.o assenlbl \ r  s i t e ,  :ill n ~ a t t r i a l  used  \\,ill 
con fo r rn  with MSk'C: tir;iwing 1 0 5 0 9 3 0 2 ,  

1. 1 5 -  1 Filldl a s se :nb ly  opera t lu l l s  wil l  be p e r i o r ~ n c d  ill t h e  v e r t i c a l  
a s s e m b l y  s td t ion .  (See  F i g u r e s  1-29.  ) E a c h  a s s e r r ~ b l y  ( F i g u r e  1 - 3 0 ) ,  
beginning with t h e  l o w e r  s e c t i o n s ,  wi l l  be p r o g r e s s i ~ r e l y  pos i t ioned  i n  the 

too l  ( F i g u r e  1 - 3 2 ) ;  joining wil l  be a c c o m p l i s h e d  by fus ion  welding o r  b ~ .  

bolt ing ( F i g u r e s  1 - 3  1  th rough  1 - 34).  Opt ica l  a l i gnmen t ,  i n  conjunct ion  with 
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SKATE TRACK 

Figure 1 - 3  1. W e l d  Skate 
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F i g u r e ,  1 - 32 r r im Skate  
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mechan ica l  mold  l ine  pos i t ione r s ,  will  be used to  check each  a s s e m b l y  

opera t ion  dur ing the  f inal  s t r u c t u r e  buildup. Welds wil l  he inspec ted  i m m e d i -  
a t e ly  a f t e r  e a c h  joining opera t ion .  A d i a g r a m  of f inal  a s s e m b l y  s ta t ioning 
i s  shown i n  F i g u r e  1-34. 

1 . 1 5 . 1  C I R C U M F E R E N T I I I L  W E L D I N G  O F  L O W E R  L H Z  AND L O W E R  
I N T E R L I E D I A T E  L H 2  C Y L I N D E R  TO COMMON B U L K H E A D  
ASSEMBLY 

1 .  15 .  1-1 -411 weld equipment and o p e r a t o r s  will  be cer t i f ied  in a c c o r d -  
a n c e  with N A A  speci f ica t ions .  

I P r o c e  J u r e  'Tooling 

a .  T r a n s i e r  s t age  dolly containing weld 
f ix ture  t o  Stat ion 111, level  tooling. 

b. Obtain Cylinder 1 f r o m  s t o r a g e  and 
posi t ion i n  \veld f ix ture .  

c. Loca te  and i n s t a l l  weld backup 
tooling. 

d. Obtain Cyllnder 2 i r o m  s t o r a g e ,  and 
posi t ion on C\-l inder 1 fo r  welding. 

e. Ins ta l l  weld heads  on ska te  t r ack ,  
and verify opera t ion .  

f . Make a d r y  run  o v e r  weld joint, and 
check a c c u r a c y  of weld head t racking.  

g. Weld Cyl inders  1 and 2 (XA-4 
speci f ica t ion  hl:IO107-01 b ) .  

h .  Inspect  weld (pene t ran t  and rad iograph) .  

i .  Remove  cyl inder  weld a s s e m b l y  i r o m  
weld i ix tu re ,  and t r a n s f e r  to  s t o r a g e  
a r e a .  

J .  Obtain cornmon bulkhead a s s e m b l y  
f r o m  s t o r a g e ,  and ins ta l l  i n  weld 
f ix tu re .  

-4s sembly  s t a t ion  

Tooling suppor t  i ix tu re  

\Y elding backup 

Tooling suppor t  i ix tu r  e  
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P r o c e d u r e  I Tool ing  

1 .  Obtain a s s e m b l y  f o r  C y l i n d e r s  1 
a n d  2  f r o m  s t o r a g e ,  and  pos l t ion  

o v e r  co tnmon bulkhead.  

T r i m  s k a t e  

m. Check  weld joint ma t ing ,  and pos i t ion  
J -we ld  backup b a r s .  

n. Qualify weld equ ipmen t  ope ra t ion .  

o.  In s t a l l  weld heads  on  s k a t e  t r a c k ,  
and  m a k e  a  t r a c k i n g  run  o v e r  weld 
joint .  

p .  Weld J to  c)- l inder  joint.  

q .  R a d i o g r a p h i c a l l s  i n s p e c t  weld joint.  

r .  L o c a t e  bolting channe l  s e g m e n t s  
a r o u n d  per ipherb-  of c o m m o n  bulkhead.  

s .  P o s i t i o n  d r i l l  f i x t u r e s  and  d r i l l ,  c o u n t e r -  
b o r e ,  and  t a p  ho le s  f o r  R o s a n  i n s e r t s .  

t .  I n s t a l l  R o s a n  i n s e r t s .  

u. I n s t a l l  s h o u l d e r  bol ts  and  a l l  bo l t s  
tha t  a t t a c h  channe l s  to  l o w e r  LHZ 
cy l inde r .  

v. T o r q u e - c h e c k  a l l  bo l t s .  I 
1 . 1 5 . 2  CIRCUhlFERENTIAL WELDING O F  CTPPER LH2 C Y L I N D E R  T O  

F O R W A R D  LH2 BULKHE-4D (See  F i g u r e  1 - 3 5 .  ) 

1 .  15 .  2 - 1  Fol lowing  i s  t he  p r o c e d u r e  and  tool ing to  be u s e d  f o r  c i r -  
c u m f e r e n t i a l  weld ing  of t he  u p p e r  LH2 c y l l n d e r  to  t h e  f o r w a r d  LH2  bulkhead:  
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P r o c e d u r e  I Tooling 

a. Obtalli Cyllrider t, f r o m  s to rdge ,  

and  pohitloll on weld f ix ture .  

b. Pos i t ion  weld Lacklip tooling ins ide  
Cyl inder  6. 

c .  Obtain fo rward  L H 2  bulkhead f r o m  
s toragca ,  anci posi t ion o v e r  Cylinder 6. 

d. T r i m  lower  edge of bulkhead. I 

e .  Posi t ion  LI12 I~r i lk l~cad on Cy-iinder 6,  
and check  weld joint fitup. 

f . Verify \veld equipment opera t ion ,  and 
ins ta l l  welt1 heads ,  

c .  Meld bulkhead to  Cyl inder  6 
(upper  LFIZ). 

h .  Radiographical ly inspec t  weld. I 
i .  l ' r anspor t  assennbly to  hydros ta t i c  

tower .  

Assembly  s t a t ion  
Tooling suppor t  f ix tu re  

Welding backup 

1.  1 5 . 3  IN'I 'EKS71'~lGE FIT-CFIECK TO AFT SKIRT A N D  THRUST 
STRUC'TUKE 

1 - 1  The p rocedure  and toollng i o r  i n t e r s t a g e  f i t -check to the  
af t  s k i r t  and t h r u s t  s t r u c t u r e  1s a s  follows: 

P r o c e d u r e  I Tooling 

a. Obtain f r o m  s t o r a g e  and a s s e m b l e  
i n t e r s t a g e  panels  on the suppor t  
Ilstrirt. T -  720051 6, picking u p  aft  
i n t e r f a c e  hole pa t tern .  

b. Loosely  ins ta l l  sp l i ce  plate between 
i n t e r s t a g e  s e g ~ n e n t s .  

Assembly  s t a t ion  
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c .  Obta in  a i t  s k i r t  and  t h r u s t  s t r u c t u r e  
a s s e m b l y  f r o m  s t o r a g e ,  and  pos i t ion  
o n  i n t e r s t a g e .  

P r o c e d u r e  

d .  I n s t a l l  and  t igh ten  a l l  bo l t s  i n  a t t a c h  
h o l e s  a t  Statiorl 196 i n  pane l  s e g ~ m e n t  
s p l i c e s .  

Tool ing  

e. L o c a t e  l o n g e r u n  i l t t l ~ l g s  a t  Stat ion 196 ,  
a n d  c h e c k  i o r  p r o p e r  fi t .  

f . L o c d t e  S t a t ion  1 9 b  s e p a r a t i o n  p l a t e s  
o n  t h r u s t  l o n g e r o n s ,  d r l l l  and r e a t n  
a t t a c h  h o l e s ,  a n d  ldent l iy  ctttac-11 ho le s  
f o r  locdtio11. 

g. I n s p e c t  i n t e r s t a g e  f i t - check ,  and  
r e t n o v e  bol t s  f r o m  S ta t ion  196 a t t ach  
i i t t i ngs ,  

h. R e m o v e  af t  s k i r t  and  t h r u s t  s t r u c t u r e  
f r o m  i n t e r s t a q c ;  p lace  o n  s t a g e  doll!.. 

i .  I n s t a l l  GSE handling r ing  0 1 1  a p p e r  e n d  

of i n t e r s t a g e  ( P e r f o r m e d  aittsr p a i n t ,  
but be fo re  packagi t ig)  . 

j , ~ n s t a l l '  w i re  h a r n e s s e s .  (k lay  be 

i t l s ta l led  p r i o r  t o  f i t  checic. ) 

k. Del lve r  t o  in te rs tagc?  a s s e n l b l )  , 
Sta t ion  VII ,  t o r  paint i  rig and  s h i p m e n t .  

1 .  15 .  4 CIRCLTk4\?IFCKEN'TI-4L WELDING OF' LOX T A N K  ( S e e  k - i ~ u r e  1-30 .  ) 

1. 15.  4-  1 Fol lowing  i s  tile p r o c e d u r e  a11d t o o l i ~ l g  ror  dccornpl i s i l l~ lg  
c r r c u r n f e r e n t t a l  welding o i  the  LOX tank: 

P r o c e d ~ l r e  I Tooling 

r t .  P o s i t i o n  arid <tligll dft bu l id~edd  in jig, 

dnd tr i r i l  u p p e r  edge. 

b. Pos i t i o r l  c o m m o n  bblkhead and  
c )  l r n d e r  a s s e ~ n b l )  o v e r  l ower  LOX 
bulkhead  anti bdcliup b a r s .  

- 1 s  senlb ly  stdtlo11 
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c .  T r i r n  l o w e r  c d ~ c  o f  co!nmon l>ulkhe~icl. I T r i m  s k a t e  

d .  V e r i f y  two  w e l d  h e a d s  o n  s h o r t  s k a t e  
t r a c k .  

e .  C i r c r i n ~ i e r e n t i a l l y  wtrltf LOX t a n k s .  

f . I n s p e c t  \velrI ( i - i s i ~ a l l y  d n d  
rad iograp t l i c  ' i l l) ) .  

g.  R a l s e  LOX t a n k ,  q l s l l ~ g  s l i n g  dnd 
o v e r h e ~ i c l  Lrlr ige.  

11. M u ~ e  ~ t d g e  dt,llhr wlt11 a i ~  s k l r t  dnd 
t h r u s t  cone ~ n t o  pu.ilLlo!l i n  5tdtiori  I, 
using t r d n s i e r  tdb le .  

1. L o w e r  LOX tdllk O I I ~ L )  d t  s k l r t  arid 
a l i g n ,  u s l n g  r e i e r c n c e  sys tem.  

J D r i l l  and r e a n 1  432 h o l e s  t h r o u g h  a f t  
s k i r t  a n d  bo l t  cl!annel. 

Ll'eld s k a t e  

R a d i o g r a p h  h e a d  

k. I n s t a l l  b o l t s  and torclue.  I 
1. I n s t a l l  i n t e r n a l  w o r k  p l a t f o r m  a n d  

b a c k u p  b a r s  i n s i d e  of C y l i n d e r  2 .  

1 . 1 5 .  5 MATING F I N A L  ?'.ANK ASSEMBLY S T R U C T U R E :  

1 .  1 5 .  5 - 1  F o l l o w i n g  i s  t h e  p r o c e d u r e  and  too l ing  t o  h e  u s e d  f o r  m a t i n q  
t h e  f i n a l  t a n k  a s s e m b l y  s t r u c t u r e :  

P r o c e d u r e  I 'Tooling 

a .  O b t a i n  C y l i n d e r  3 i r o m  s t o r a g e ,  a n d  
l o c a t e  on t o o l .  I r l s t a l l  b a c k u p  b a r s  
t o  t o p  of C y l i n d e r  3 .  

b. O b t a i n  C y l r n d e r  4 i r o r n  s t o r a g e ,  and  
l o c a t e  o n  C y l i n d e r  2 a n d  b a c k u p  b a r s .  
A l i g n  r a d i a l l y .  

S u p p o r t  too l ing  
v a c u u m - s u p p o r t e d  
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P r o c e d u r e  I Tool ing  

c .  Ver i fy  two weld h e a d s ,  and : n s t a l l  on 
t r a c k .  

C i r c u m f e r e n t i a l l y  weld C y l i n d e r  3 t o  
C y l i n d e r  4. 

I n s p e c t  weld v isua l ly  and  r ad iog raph ica l ly .  
Dye p e n e t r a n t  i n spec t ion  weld .  . 
I r i d i t e  (Chem - f i lm)  weld a r e a ,  and i n s t a l l  
s p l i c e s  a c r o s s  weld .  

R e p e a t  s t e p s  a  th rough f u s i n g  C y l i n d e r  5. 

I n s t a l l  s k a t e  t r a c k  a t  t op  of C y l i n d e r  5 ,  
and  i n s t a l l  i ~ a c k u p  b a r s .  

O b t a i n  LHZ bulkhead and Cy l inde r  6 
a s s e m b l y  f r o m  s t o r a g e .  

Index  a s s e m b l y  t o  C y l i n d e r  5,  and check  
r o t a t i o n  v e r t i c a l  and  h o r i z o n t a l  a l i gnmen t  
u s ing  a l i g n m e n t  r e f e r e n c e  s y s t e m .  

T r i m  l o w e r  edge  of C y l i n d e r  6.  

Ve r i fy  two weld  h e a d s ,  and i n s t a l l  on 
s k a t e  t r a c k .  

C i r c u m f e r e n t i a l l y  weld Cy l inde r  5 t o  
C y l i n d e r  6. 

n. R e m o v e  backup  tool ing.  

o. I n s p e c t  we ld  v isua l ly  and r ad iog raph ica l ly .  
Dye p e n e t r a n t  i n spec t ion  weld.  

p. I r i d i t e  ( C h e n l - f l l m )  weld a r e a ,  and i n s t a l l  
s p l i c e s  a c r o s s  weld.  

q.  O b t a i n  C y l i n d e r s  3 t h rough  6 and  f o r w a r d  
s k i r t  a s s e m b l y  f rorn  s t o r a g e ,  and loca t e  
o n  backup s u p p o r t  tool ing i n  Cy l inde r  2 .  

Vacuum - suppor t ed  
t r a c k  
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s .  C i r c u m f e r e n t i a l l y  weld C y l i n d e r  2 
t o  C y l i n d e r  3 .  

P r o c e d u r e  

r .  C h e c k  v e r t i c a l  and  r o t a t i o n a l  
a l i g n m e n t .  

t .  I n s p e c t  we ld  v i sua l ly  and  r a d i o g r a p h i c a l l y ;  
dye  p e n e t r a n t  check  weld .  

Tool lng  

u .  I r i d i t e  ( C h e m - f i l m )  weld  a r e a ,  and  
i n s t a l l  s p l i c e s  a c r o s s  weld .  

v. I n s t a l l  e igh t  E M - 0 0 3 5  c a t w a l k s .  I 
w. R e m o v e  backup b a r s  and  i n t e r n a l  s u p p o r t  

t oo l ing .  

1 .  15. 6 T A N K  INSULATION 

1. 15. 6 - 1  T h e  c o n t a i n e r  wi l l  be m o v e d  t o  the v e r t i c a l  i n su l a t ion  s t a t i o n  
f o r  c o m p l e t i o n  of the  f lna l  tank  in su la t ion .  T h e  e x t e r n a l  s u r f a c e s  of the  
f o r w a r d  bulkhead  and  t h e  L H 2  p a n e l s  w i l l  have  been  in su la t ed  p r i o r  t o  t he  
f i n a l  we ld ing  of t h e  c o n t a i n e r .  A r e a s  a p p r o x i m a t e l y  10 i n c h e s  wide a t  a l l  
w e l d  jo in t s  o n  the  L H 2  pane l s  wi l l  have  b e e n  le f t  un insu la t ed ;  i n su la t ion  
w i l l  be  a p p l i e d  a t  t h i s  t i n l e .  

1. 15. 6. 1  P r e ~ a r a t i o n  of S u r f a c e  f o r  Bondine  

1. 15. 6. 1 - 1  T h e  s u r f a c e  wi l l  be p r e p a r e d  f o r  bonding a s  fol lows:  

P r o c e d u r e  I Tool ing  

a .  P r e f i t  i n s u l a t i o n  c loseou t  s u b a s s e m b l y  
t o  f i t  a r e a  t o  be i n s u l a t e d .  

b. S e a l  off e d g e s  of tank in su la t ion  t o  
p r e v e n t  con tamina t ion  d u r ~ n g  s u r f a c e  
p r e p a r a t i o n  per .~MAOllO-010 and  
MA0610-023.  
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c .  Bear - t ex  and solvent -wipe  t o  r e m o v e  
s u r f a c e  con ta t~ l ina t ion  rece ived  dur ing  
weld-joining p r o c e s s .  

P r o c e d u r e  

d.  Apply ac id  -e tch  solut ion.  

Tooling 

e .  Wash with d e m i n e r a l i z e d  w a t e r .  

g. Inspect .  I 
1. 15. 6. 2 Bond of Insula t ion  Closeout  S u b a s s e m b l v  

P r o c e d u r e  

b. Inspec t .  

Tooling 

a. Mix and apply adhes ive  p e r  MA0606-027 
t o  the  tank wal l ,  and inspect .  

SEiMCO m i x e r  
Adhesive hand 
s p r e a d e r  

d. Remove  posi t ive p r e s s u r e  tool.  

e .  Inspect .  

c .  P l a c e  insula t ion  c loseout  s u b a s s e m b l y  
o v e r  weld a r e a ;  apply posi t ive p r e s s u r e  
( 5  ps i )  4 h o u r s .  

f . Repea t  s t e p s  a ,  b, c ,  d ,  and e until  a l l  
of the e x t e r n a l  s u r f a c e  i s  insula ted .  

Pos i t ive  p r e s s u r e  
tool  T -7203326 

1. 15. 6.3 .Application of O u t e r  Insula t ion  Laminate  S t r i p s  

1. 15. 6. 3 - 1 The ou te r  insulat ion l a m i n a t e s  wi l l  be bonded o v e r  the 
c loseou t  a r e a s  to  the d imens ions  r e q u i r e d  pe r  d rawings  and speci f ica t ions .  
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P r o c e d u r e  I Tool ing  

a. Appl\. i l l n ~  adhes ive  on l a m l n a t e  s t r i p s ,  
and  r u b  out w r ~ n k l e s  o r  a i r  e n t r a p m e n t s  
p e r  L1 .~2010~~-@33 p r o c e s s  spec l f l ca t ion .  

1 ,  I n s t a l l  t h e r r r ~ o c o u p l e  w i r e s  a t  glue l ine.  

c .  I n s p e c t .  

d ,  Apply p r e p a r e d  Laminate sk in ;  p r e s s  
f i r m l y  ~ n t o  p lace .  

f .  Apply z inc  c h r o m a t e  tape  t o  o u t e r  
p e r i p h e r y  of layup a r e a .  

e .  Apply P V X  fill11 o v e r  a r e a  of bond, 
and  ln s  t a l l  vacuum v a l v e s .  

g. D r a w  xracuurn t o  s e c u r e  bond. 

Polyvinyl a lcohol  

bag 

h. Apply hea t  ( s t r l p )  b lanket ,  and c u r e  
(MTL-. \ -9007) .  

i . R e m o v e  hea t  blanket  and P V A  bag.  
C l e a n  f o r  inspec t ion .  

j .  I n s p e c t  (NA-4  spec l f lca t lon  
LQ-0401-001) .  

Hea t  b lanket  

1. 15. 6 .  4 Sea l ing  and Leak-Check  of Insu la t ion  S p l i c e s  

.1. 15. 6. 4 -  1 T h e  Insu la t ion  wi l l  be s e a l e d  b y  applying N a r m c o  adhes ive  
over faying s u r f a c e s  of the l a m i n a t e s .  T h e  s e a l e d  in su la t ion  wi l l  be sub jec t ed  
t o  l e a k - c h e c k .  

1 .  15. 6 .  5 L e a k .  P r o o f ,  and Flow Check  of Insu la t ion  

1. 15. 6. 5 - 1  ln su la t lon  l e a k ,  p roof ,  , and  flow c h e c k s  wl l l  be p e r f o r m e d  
u s i n g  s p e c i a l  t e s t  equ ipmen t  a n d  ope ra t ing  m a n u a l s  complying  with p r o c e s s  
spec i f i ca t ions  MAOL01-4264, MAOL01-4265, MAOZ01-1266, and  MA0201-1837.  
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1 .16  SYSTEM INSTALLATION 

1. 16-1  The S-11 s t age  s t r u c t u r a l  a s s e m b l y  wil l  be posi t ioned i n  the  
Ver t i ca i  A s s e m b l y  Building for  ins ta l la t ion  of s y s t e m s .  During ins ta l la t ion ,  
c o n t r o l  of equipment and h a r d w a r e  wil l  be  mainta ined through the  u s e  of 
a p p r o p r i a t e  documents  to be included i n  the da ta  package de l ive red  with each 
S-I1 s t age .  Following a r e  the  doc,uments to  be de l ive red  with each s tage:  

Equipment se r i a l i za t ion  
Opera t ion  t i m e  
Signoff 
Ca l ib ra t ion  
Change ver i f ica t ion  
P a r t  r e m o v a l  
P r o c e s s  speci f ica t ion  

1. 16-2  A f t e r  each ins ta l la t ion ,  Q&RA personne l  wi l l  ve r i fy  that  the 
p reced ing  da ta  have  been en te red  and the s y s t e m  has  been ins ta l led  p e r  
appl icable  engineer ing  drawings .  . 

1. 16-3  After  the vehicle h a s  been pneumostat ical ly t e s t ed  and c leaned  
in  a c c o r d a n c e  with appl icable  engineer ing  documentat ion,  i t  wil l  be posi t ioned 
i n  the  V e r t i c a l  Assembly  Building w h e r e  Stat ions I1 and IV wi l l  be ut i l ized.  
In t h e s e  s t a t ions ,  s y s t e m s ,  including e l e c t r i c a l  power,  con t ro l  R F ,  i n s t r u -  
menta t ion ,  p r e s s u r i z a t i o n ,  propel lant ,  r e l a y  boxes,  and hydraul ic  s y s t e m s ,  
will  be  ins ta l l ed .  S T E  model  8FS-0007 wil l  be used to a id  in  r e p a i r i n g  i n s u -  
la t ion  when requ i red .  Tube a s s e m b l i e s  and w i r e  h a r n e s s e s  will  be ins ta l l ed  
a s  a  warehouse  opera t ion  on the af t  t h r u s t  s t ruc t t i r e .  Wi re  h a r n e s s e s  a r e  
ins ta l l ed  us ing approved O p e r a t o r s  G e n e r a l  Ins t ruc t ion  Document (GID) 
provided by s y s t e m s  manufactur ing  engineer ing .  

T h e s e  documents  de ta i l  t he  sequent ia l  ins ta l la t ion  of w i r e  h a r n e s s e s  
throughout  the aft  t h r u s t  s t r u c t u r e  a r e a ,  the  f o r w a r d  s k i r t  a r e a ,  tunnel ,  
and the  i n t e r s t a g e .  

1.  16-4 The following ins ta l la t ion  and opera t ion  sequence  h a s  been 
es tab l i shed  f o r  the  purpose  of access ib i l i ty  of ins ta l la t ions .  The instal lat ion- 
e f fo r t  c a n  p roceed  i n  each  a r e a  a t  the  s a m e  t ime  (with c l o s e  coordinat ion  
mainta ined a t  a l l  t i m e s )  to  p e r m i t  p r o p e r  sequencing.  

1. 16-5  The ins ta l l a t ion  sequence  a t  Stat ions 11 o r  I V  i s  a s  follows: 

b. P r o v i s i o n s  ins t rumenta t ion  s y s t e m ,  
af t  s k i r t  

P r o c e d u r e  

a. P r o v i s i o n s  redundant  ins t rumenta t ion ,  
f o r w a r d  s k i r t  

Tooling 
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e.  l ' r ~ > v l s ~ u ! ~ s ,  I I I : , ~  r t i ~ ~ : c . ~ i t a t l o n  [,OX t a n k .  

I . 1:cluli) '  't'11t . L I I ~  wlrc , , ( ;S1:  t t L s t  a f t  s k l r t .  

I . 1 ' rS ) i  I ~ I \ ) I I S  t - f ~ ~ i t ~ t ~ ( ! ~ i t ~ t  i t i s t r i ~ t ~ ~ e n t a t i o ! ~ ,  
! .orw:trcl  S ~ I  r t .  

I . 1 , : I c b c - t r l ~  ; t l  I I ~ S ~ ~ I L J T I ~ I I ~ ~ ~ I O I I  systc117,  

c - o n t r c ) l ,  i ~ \ s t ~ r l l ; t t i o r ? ,  i o rw , i r c l  s k i r t .  

. I ' r o v ~ s t o r l s ,  I t i s t r ~ c ~ ~ l e n t a t i ~ ) r i  LOX tank" :  I 
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c .  I n s t r u ~ n e n t a t i o n ,  LHZ, tank-vehicle':":' 

P r o c e d u r e  

d.  P r o v i s i o n s ,  ins t rumenta t ion  s y s t e n l s  I 

Tooling 

e .  S y s t e m s ,  LOX recirculation::: 

f . Suppor t  m a s t ,  gas  d i s t r ibu to r  p r e s s u r i z a t i o n  
s ystems'x 

g. Vent s) ,s teims,  LOX tank::: 

h. L ine ,  outboard  engine feed-LOX': 

i . S c r e e n  a s s e m b l y ,  feed  line -LH2':' 

j .  D e f l e c t o r s ,  f i l l  a n d d r a i n l i n e - L H  2 "' " 

k. G a s  d i s t r ibu to r  a s s e m b l y ,  p r e s s u r i  - 
zat ion  s y s t e m  -LOX tank':: 

1 .  S y s t e m ,  propel lant  management  -LOX':: 

m .  L ine ,  c e n t e r  engine feed-LOX':: 

n. S y s t e n ~ ,  propellant  management  - LH2:::::: 

o. P r e s s u r i z a t i o n  s y s t e m ,  i n t e r n a l  LOX tank;' 

p. P r e s s u r i z a t i o n  s y s t e m ,  in te rna l  LH2 tank':":' 

q .  Baffle and s c r e e n ,  LOX sump':' 

r .  Baffle ,  an t ivor t ex  upper  -LOX':' 

1. 16-7 The ins ta l la t ion  sequence  on the low tool T-7200515 a t  
S ta t ions  I1 o r  IV i s  a s  follows: 

P r o c e d u r e  I Tooling 

a .  Ins t rumenta t ion ,  s y s t e m  tunnel  

b. Ins t rumenta t ion ,  irlstrumerltation t h r u s t  
cone ,  s t a t i c  - f i r ing  

::=Stations I1 o r  IV 
'::*Stations V1I 

1 - 8 5  
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d.  Ins t rumenta t ion ,  aft  s k i r t ,  s t age  I 

P r o c e d u r e  

c. W i r i n g ,  i n s t rumenta t ion ,  af t  s k i r t  

e .  E l e c t r i c a l  i n s t r u ~ n e n t a t i o n  s y s t e m s ,  
con t ro l  ins ta l la t ion ,  aft s k i r t  

Tooling 

i .  Equ ipment ,  e l e c t r ~ c a l  s y s t e m  

g .  Wiring, e l e c t r l c a l  s ) - s t em,  aft s k i r t  

h .  Equipment, e l e c t r i c a l  s y s t e n l ,  af t  s k i r t  

i . Engine actulition, n y d r a ~ ~ l i c  s y s t e r n  

j . . E l e c t r ~ c a l  i n s t r u ~ n e n t a t i o n  s ; -s tem,  
con t ro l ,  forward  s k i r t  

k. Leak detect ion a n d  purge  s v s t e n l s ,  
lower  c 1 l ~ n c l e r  and kjolttng r lng  

1. 16-8  T h e  ~ n s t a l l a t ~ u n  sequence  a t  Stat ion 11 o r  I V  is a s  follows: 

Note: P o r t i o n s  of thttse ins ta l la t ions  a r e  p e r f o r t ~ l e d  a s  s u b a s s e m b l i e s  
and warehouse  opera t ion .  

a .  I n s t r u r n e n t a t ~ o n ,  aft  s k i r t ,  s t age  

P r o c e d u r e  

b. E l e c t r l c a l  ins t runlenta t lon  s y s t e m s ,  
con t ro l  ins t a l l a t ion ,  aft  s k i r t  

Tooling 

c. E l e c t r l c a l  i n s t r u ~ n e n t a t i o n  s y s t e m s ,  
con t ro l  ~ n s t a l l a t l o n ,  fo rward  s k i r t  

I 

d.  Equ ipment ,  e l c c t r ~ c a l  s y s t e m s  I 
e .  W ~ r i n , q ,  e l e c t r l c a l  s y s t e n l s ,  aft  s k i r t  

f .  Equ ipment ,  e l e c t r i c a l  s y s t e m s ,  aft  s k i r t  

g. Equipment  and w i r e ,  e l e c t r i c a l  s y s t e m s ,  
fo rward  s k i r t  
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A . Leak  detect lol l  and pu rge  sysce:]),  
Statlo11 106 

12rocedure 

h .  S \  s t e t > l s ,  l e a k  de t ec t ion  a n d  p u r g e ,  
: o rward  1;ulhnead a:?d s k i r t  

j . E'nginc ac tua t ion ,  i :vdraulic s )  s t en i  

Tool ing  

k.  L i n e ,  ou tboa rd  allglne feed ,  LHz 

1 .  L e a k  detection a n d  pu rge  s v s t e m s ,  
LHZ s idewa l l  

1. 16 -9  T h e  Statior.  I1 i n s t a l l a t i on  s e q u e n c e  on  the h i g h  too l  ( T - 7 2 0 0 1 0 0 )  
i s  a s  fol lows:  (See  F ig l i r e  1 - 3 7 . )  

Note: P o r t i o n s  of t h e s e  i ~ l s t a l l a t l o n s  a r e  p e r f o r m e d  a s  a  s u b a s s e m b l y  
in  t1;e warei:ouse o p e r a t i o n .  

P r o c e d u r e  I Tool ing  

a .  E q u l p t r ~ e n t ,  i n s t  r t l ~ - : e n t a t i o ~ l ,  af t  s k i r t  

b.  I n s t r u r i ~ e n t a t ~ o n ,  aft skl r t ,  s t a g e  

d .  E l e c t r i c a l  i n s t run ien ta t ion  s y s t e n ~ ,  c o n t r o l  
ins ta l la t ior l ,  f o r w a r d  s k i r t  

e .  Instrul- i lentat ion,  h y d r a u l i c  s ) - s ten i  

f .  E q u i p ~ n e n t ,  e l e c t r i c a l  s y s t e n l  

g .  Wl r ing ,  e l e c t r i c a l  sys te r j i ,  aft s k i r t  

h. E q u i p m e n t ,  e l e c t r i c a l  s y s t e n l ,  a f t  s k i r t  

i .  E q u i p m e n t  and w i r e ,  e l e c t r i c a l  s y s t e r n ,  
f o r w a r d  s k i r t  

j. Eng ine  ac tua t ion ,  h y d r a u l i c  s)--stern 
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k .  E n g i n e ,  . J - 2  e n g i n e  I 
P r o c e d u r e  

1 .  P r e s s u r i z a t i o n  s y s t e m ,  LOX t a n k  

T o o l i n g  

m .  P r e s s u r i z a t i o n  s y s t e m ,  L H Z  t a n k ,  
e x t e r n a l  

n .  A c t u a t i o n  a n d  c h e c k o u t  l i n e s ,  L O X  a n d  
L H 2  t a n k  pressurization s y s t e m s  

o .  P n e u ~ ~ l a t i c  a c t u a t i o n  s y s t e m s ,  e n g i n e  
p r o p e l l a n t  v a l v e s  

p .  L i n e ,  o u t b o a r d  e n g i n e  feed-LH2 

q. L e a k  d e t e c t i o n  and  p u r g e ,  L H 2  s i d e w a l l  

r .  V e n t  s y s t e n l s ,  LOX t a n k  

s .  T h e r m o s t a t i c  c o n t r o l  s y s t e m s ,  i n s t r u n l e n -  
t a t i o n  a n d  electrical, a f t  s k i r t  

t . S y s t e m ,  L H 2  r e c i r c u l a t i o n  

u .  S y s t e m ,  e n g l n e  c o m p o n e n t  I 
v. h l a n i f o l d ,  LOX a n d  LEI2 t a n k  p r e s s u r i z a t i o n  

w .  H e l i u m  p r e s s u r i z a t i o n  s y s t e m s ,  Lt12 t a n k  
u l l a g e  

x .  L i n e ,  c e n t e r  e n g i n e  f e e d - L H Z  I 
y .  L e a k  d e t e c t i o n ,  c o r n l n o n  b u l k h e a d  

z .  V e n t  s y s t e m s ,  LOX t a n k  

aa. L l n e ,  o u t b o a r d  e n g i n e  feed-LOX 

bb. Wiring, i n s t r u m e n t a t i o n ,  s p e c i a l  t e s t  

c c .  W i r i n g ,  i n s t r u r n e r i t a t i o n ,  f o r w a r d  s k i r t  
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dd.  E q u i p m e n t ,  i n s t r u m e n t a t i o n ,  f o r w a r d  
s k i r t  

P r o c e d u r e  

e e .  I n s t r u m e n t a t i o n ,  , f o rward  sk i r t .  

Tool ing  

ff . Eng ine  s e r v i c i n g  

gg. Ven t  s y s t e m s ,  L H 2  tank  I 
hh. P u r g e  s y s t e n r s ,  LHZ tank  p r e s s u r i r a t i o n  I 

l ine  

ii . L i n e ,  fi l l  and d r a i n ,  LOX and Ltl2 

j j  . W i r e ,  s p e c i a l  t e s t ,  f o r w a r d  s k i r t  

kk.  S i m u l a t e d  S a s e  h e a t  s h i e l d  

11. T h e r m o s t a t i c  c o n t r o l  s y s t e m s ,  i n s t r u m e n -  
ta t ion  and  e l e c t r i c a l ,  f o r w a r d  s k i r t  

m m .  S y s t e m ,  LOX r e c i r c u l a t i o n  

nn. H e l i u m  p r e s s u r i z a t i o n  s y s t e r n s ,  LOX 
t a n k  p r e s s u r i z a t i o n  

00. L e a k - c h e c k ,  LHZ f langed  joint  

pp. L i n e ,  c e n t e r  eng ine  feed-LOX 

qq. Tub ing  asser r lb ly ,  instrumentation, s t a t i c  
f i r i n g  

1.16.1 STAGE-LEVEL TESTING 

Af te r  c o n t a i n e r s ,  J - b o x e s ,  and t r u n k  h a r n e s s  a s s e n ~ b l i e s  a r e  i n s t a l l e d ,  
t h e  fo l lowing  t e s t  w i l l  be  p e r f o r m e d  i n  t he  s e q u e n c e  as l i s t e d .  T h e s e  t e s t s  
w i l l  ' c o n f o r n ~  t o  t he  app l i cab le  p r o c e s s  s p e c i f i c a t i o n  and  STE o p e r a t i n g  m a n u a l ,  
u t i l i z ing  m a n u a l  cont inui ty  a n d  in su la t ion  r e s i s t a n c e  t e s t  equiprrlent and  
a d a p t e r s  (STE m o d e l  8 F C  -5407) .  T h e  rnanua l s ,  t e s t  e q u i p m e n t ,  and  a d a p t e r s  
a r e  r e v i e w e d ,  a p p r a i s e d ,  and  c e r t i f i e d  by QGr R A .  
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1. 16. 1 - 1  F o r  S-11-3 and Subs  

Insula t ion  r e s i s t a n c e  t e s t ing  wil l  be p e r f o r m e d  on a l l  S-I1 s t age  
t runk  h a r n e s s  a s s e ~ ~ ~ b l i e s .  

B u s  i so la t ion  t e s t  wi l l  be pe r fo rn led  t o  e n s u r e  that  t h e r e  a r e  no 
s h o r t  c i r c u i t s  between buses  o r  f r o m  buses  to ground.  

Continuity t e s t  wil l  be p e r f o r m e d  on a l l  r e s i s t i v e  f r e e  c i r c a i t  pa ths  
f ro rn  one  e x t r e m e  end t o  +he o t h e r  e x t r e m e  end ,  a s  r e f l ec ted  p e r  the  
app l i cab le  s t age  s c h e m a t i c s .  

S t a g e  m a s t e r  s c h e m a t i c  book will  be mainta ined by s y s t e m s  manufac -  
t u r i n g  eng inee r ing  t o  r e f l e c t  the  " a s  built" configurat ion dur ing the  
manufac tu r ing  ins ta l la t ion  cycle .  

1. 16. 1-2 After  comple t ion  of continuity t e s t ing ,  f ina l  inspect ion  o c c u r s ,  
and t h e  s t a g e  i s  moved t o  Sta t ions  8 o r  9 f o r  s t age  s y s t e m s  checkout .  

1. 17 FIBER GLASS F-LURING5 

1. 17-1 Aerodynamic  heat ing  p r o b l e m s  on  the  hydrogen feed l i n e s ,  
f o r w a r d  e lbows of  the  LOX vent  va lves ,  and o t h e r  s t age  e x t e r n a l  p r o t r u s i o n s  
m a k e  i t  n e c e s s a r y  for  t h e s e  a r e a s  to be fa i r ed .  Th i s  function wi l l  be a c c o m -  
pl i shed by a  s e r i e s  of f ibe r  g l a s s  f a i r ings .  

1. 1 7 - 2  M a t e r i a l s  u s e d  i o r  the  f a i r ings  c o n s i s t  of f iber  g l a s s  cloth 
p r e i m p r e g n a t e d  with a phenolic r e s i n  s y s t e m .  Such p re impregna t ions  p e r m i t  
g r e a t e r  s h o p  f l ex i l~ i l i ty  with the following advantages :  

E l imina t ion  of formula t ion  p r o b l e m s  and the  annoying m e s s  of wet  
l ayup  

Cons i s t en t  quali ty and constant  r e s i n  content  

.qdaptabilitv t o  a s  sernbly - l ine techniques  fo r  i n c r e a s e d  production 
a t  lower  unit  cos t  

F e w e r  r e j e c t s  

L e s s  v a r i a n c e  i n  mechan ica l  p r o p e r t i e s  
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L o w e r  inven to ry ,  because  no r e s i n s  o r  c a t a l y s t s  need be stocked 

T h e  cloth i s  placed in  f emale  layup d i e s ,  and a  vacuum bag i s  installed and 
c u r e d  i n  l a r g e  g a s - f i r e d  ovens .  

1. 17 - 3  X t )  p i ca l  f a ~ r l r l g  c o n s i s t s  o i  a f a i r lng  sk in  with a thickness of 
five l a l n ~ n a t i o n s .  A s e r i e s  of i n t e r n a l  stiffeners and s t r i n g e r s  ( the sam'e 
m a t e r i a l  a s  the  fairing s k ~ n )  i s  '~ollded t o  the i a l r lng  s k ~ n .  The adhes ive  
systei-11 elnployed 1s thc s a m e  a s  tV,e sys tern  c u r r e n t l y  used for  bulkhead 
bonding. The co t r~p le ted  u n ~ t s  a r e  t\-ien shlpped to  the i rer t1cal  Assernblv 
Building to  i ~ e  1t1s:alled. 

1 .  18 - 1 F'ollowlrig the  in teg ra ted  s\.sterns t e s t s ,  the  outside s u r f a c e s  
wi l l  he chernica l ly  t r e a t e d ,  palnted,  o r  coated in t!ie P n e u m a t i c  T e s t i n g ,  
Painting, and P a c k a g ~ n ~  L3~iilding. The paint des ign  and co lo r  wil l  be s p e c i -  
f ied by XISFC. T!le S -11 s t age  wi l l  lje painted before  shlpnlent  and a f t e r  
s t a t l c  i i r l n g s .  

1. 1 8 - 2  Specifications % i l l  be developed to  define the des lgn c r l t e r i a  
and d e t a i l s  of n ~ e t h o d s  aiid p r o c e d u r e s  fo r  packaging and preservation. In 
g e n e r a l ,  t h e ' f o l l o w l ~ ~ g  p r o c e d u r e  will  be used t o  p r e p a r e  the S-IT s t age  t o r  
sh ipment :  

P r o c e d u r e  I Tooling 

a. I n s t a l l  s e n s i n g  e l e r ~ l e n t s  f o r  ~ n t r a n s l t  
i n s t rumenta t ron .  

b. C o v e r  a l l  s t age  a c c e s s  d o o r s  and p o r t s  
(wl th  the  except ion  ot the tnain p rope l -  
lant  tank \.ents) on e x t e r l o r  s u r f a c e s  with 
a  f lexib le  r.nolsture b a r r ~ e r  {LIIL-13 - 12 1 ,  
G r a d e  A) ;  s e a l  with tape  (PPP-7 -60).  

c .  C o v e r  a l l  ~ n s t r ~ i m e n t a t l o n ,  s e p a r a t i o n ,  
and con t ro l  sys ten l  c omponents  ( tha t  
a r e  not hermetically s e a l e d  o r  o the rwise  
inhe rent1 y protectetf)  wlth a f l e x ~ b l e ,  
m e t a l - f o i l  n i o i s t u r e  h a r r i e r  (L l IL-B-  131C, 
C l a s s  1 ) ;  s e a l  with tape  ( P P P - T - 6 0 ) .  
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e. C o a t  a l l  exposed  c r i t i c a l  s u r f a c e s ,  s u c h  
a s  b e a r i n g s  and ac tua t ing  a r m s ,  wi th  a  
c o r r o s i o n - p r e v e n t a t i v e  compound 
(h,IIL-C- 16173).  

P r o c e d u r e  

d .  Check  t o  e n s u r e  tha t  engine  a c t u a t o r  l o c k s  
a r e  i n s t a l l ed .  

i .  P u r g e  the p ropu l s ion  s y s t e m  ( inc luding  
p rope l l an t  c o n t a i n e r s )  wi th  n i t r o g e n  g a s .  

Too l ing  

g.  F i t  d e s i c c a t o r  b r e a t h e r s  wi th  ac t iva t ed  
d e s i c c a n t  c h a r g e s ;  i n s t a l l  b r e a t h e r s  on  
the  p rope l l an t  tank m a i n  vent  open ings .  

h .  F i l l  d e s i c c a n t  b a s k e t s  on  the  t h r u s t  
c h a m b e r  d u s t  c o v e r s  w i t h  a  bulk d e s i c c a n t  
( ,MIL-D-3464R); i n s t a l l  c o v e r s  t o  s e a l  
off the  c h a n l b e r s .  

1 .  I n s t a l l  p r o t e c t i ~ r e  c o v e r s  o n  the  s t a g e .  

j . Connect  i n - t r a n s ~ t  i n s t r u m e n t a t i o n .  

k .  P l a c e  s t a t i c  d e s i c c a n t  c h a r g e s  i n  f o r w a r d  
and  af t  s k i r t  a r e a s .  

1 .  I n s t a l l  the t r a n s p o r t a t i o n  l ight  s e t  on  the 
t r a n s p o r t e r  mount ing  r i n g s  f o r  o v e r -  
the  r o a d  m o v e m e n t .  
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2.0 FACTORY TEST PLAN 

2. 0 - 1  T h i s  s e c t i o n  con ta ins  the  t e s t  and f ina l  a s s e m b l y  p r o c e d u r e s  
f o r  t h e  S-I1 s t a g e .  P r o c e d u r e s  a r e  out l ined  u n d e r  t h r e e  g e n e r a l  headings :  
p r o c e s s  and  t e s t ,  pneulnht ic  p r e s s u r e  t e s t ,  and  s y s t e n l s  t e s t s .  

2 . 1  PROCESS AND TEST 

2. 1 -1  All  p r o c e s s  and t e s t  o p e r a t i o n  d a t a  wi l l  L e  r e c o r d e d  i n  a log 
t h a t  w i l l  a cco lnpany  the  s t a g e  th rough  a l l  m a j o r  a s s e m b l y  o p e r a t i o n s .  P e r -  
t i n e n t  d a t a  w i l l  inc lude  a c c e p t a n c e  t e s t  r e s t l l t s ,  c a l i b r a t i o n  and  c l ean ing  
i n s p e c t i o n  r e c o r d s ,  and l i s t s  of app l i cab le  d r a w i n g s  and spec i f i ca t ions .  

2 .  1 .  1  - 1 'The h y d r o - t a t i c  t e s t  \vill be p e r f o r m e d  in a t e s t  fac i l i ty  tha t  
w i l l  p r o v i d e  a c c e s s  to a l l  t a n k  w e l d s .  iZ mean5 of f i l l ing,  d ra in ing ,  and  
d e p r e s s u r i z i n g  t h e  a r s e n i b l y  a l s o  \vill be  a v a i l a b l e .  A n  a u t o m a t i c  ven t  va lve  
wi l l  be  i n s t a l l e d  t o  p r e v e n t  nega t ive  c u l l a p s i ~ g  p r e s s u r e  in t he  c a s e  o i  
a s s e m b l y  f a i l u r e .  Kecordi i lg  c a m e r a s  wi i l  be p rov ided  to m o n i t o r  h a z a r d o u s  
a r e a y .  T h e  t e s t  s i t e  wi l l  b e  fully equipped to a c c o m p l i s h  a l l  p h a s e s  o i  t he  
h y d r o s t a t i c  t e s t i n g  and  l e a k  d e t e c t i o n .  (See  E'igure 2 - 1 . )  

2 .  1. 1. 1  P r e ~ a r a t i o n  fo r  Bulkhead  T e s t s  

2.  1. 1. 1 - 1  T h e  fol lowing p r o c e d u r e  and  tool ing wi l l  be u s e d  i n  the p r e p a r a t i o n :  

P r o c e d u r e  I Tool ing  

a. L i f t  bulkhead f rorn  handlin g dol ly ,  
pos i t i on ,  and  i a s t e n  t o  h y d r o s t a t i c  
t e s t  f i x t u r e  i n  iac i l i ty .  (See  F i g u r e  2 - 2 . )  

b. I n s t a l l  a p p r o p r i a t e  f i t t ings  on  a l l  
bu lkhead  openings .  

c .  P e r f o r m  p r e t e s t  c a l i b r a t i o n  of 
h y d r o t e s t  i n s t r u m e n t a t i o n  

40, 000-pound ho i s t  
I - lydros ta t ic  t e s t  f i x t u r e  

Blanking p l a t e s  
8 FS- 5908 

H y d r o s t a t i c  t e s t  f i x t u r e  
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F i g u r e  2 - 2 .  Bulkhead  Hydros t a t i c  Tes t  F i x t u r e  (T -7200010)  
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2.  1. 1. 2 Bulkhead  H y d r o s t a t i c  T e s t  

2. 1. 1.  2 -  1 T h e  indiv idua l  f o r w a r d ,  a f t ,  and  a f t  comrnon bulkhead d i a -  
p h r a g m  wi l l  be  h y d r  o .< ta t ica l ly  p r e s s u r e - t e s t e d  ( F i g u r e  2 - 2 )  with t h e  
p r e s c r i b e d  p r e s s u r e s  i nd ica t ed  a t  the bot tom o t  t he  bulkhead.  T e s t s  wi l l  
be conducted  with c l e a n  d e m i n e r a l i z e d  w a t e r  t h a t  con ta ins  a c o r r o s i o n  
inh ib i to r .  

P r o c e d u r e  I Tool ing  

a .  F i l l  bu lkhead ,  t h rough  2- inch  f i l l  
l i n e ,  with c l e a n  d e m i n e r a l i z e d  
w a t e r  ( c o r r o s i o n  inh ib i tor  added) .  

. 1 .  Pressurize b~ilk!:ead th rough  1 - inch  
p r e s s u r l z a t l o n  l ine t o  r e q u ~ r e d  
p r e s s u r e  p e r  h1-'1020t(- ! 001 p r o c e s s  
spec  ific-ation. 

c .  Hold t e s t  p r e s s u r e  f o r  10 m i n u t e s  
m i n i m u m .  

F lydros ta t ic  t e s t  
f i x tu re  T -72000 10; 
i i y d r o s t a t i c  t e s t  unit 

81-S- 5'308 

d .  V i sua l ly  Inspec t  a l l  we lds  fo r  l e a k s .  

e ,  D r o p  p r e s s u r e ,  D r a i n  and  d r y  
bulkhead .  

f .  Dye p e n e t r a n t  i n spec t ion  of w e l d s .  

2 .  1 .  1 .  3 Bu lkhead  Leak-Check  

2 .  1 .  1 . 3 - 1  Ttle i o r w s r d  c o m m o n  bulkhead d i a p h r a m  only wi l l  be  l e a k -  
checked  with a h e l i u m  l e a k  d e t e c t o r .  Hel ium wil l  b e  i n s e r t e d  in to  the  
bulkhead  a n d  p r e s s u r i z e d  per p r o c e s s  spec i f i ca t ion  MA0615-003.  T h e  h e l i u m  
l e a k  d e t e c t o r ,  i n c o r p o r a t i n g  a s a m p l e  p r o b e ,  i s  capab le  of de t ec t ing  1 p a r t  
of he l ium in 10 mi l l i on  p a r t s  of a i r .  
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b. T e s t  exposed  we lds  with leak  
d e t e c t o r  anti sa rnpl ing  p robe .  

P r v c e d r i r e  

a .  In t roduce  s m a l l  qiiantity of 
he l ium-cha rged  a i r  i n to  bulkhead. 
(See  F i c ~ ~ r e  2-2. ) 

I-Iydrostat ic  t e s t  
f i x t u r e  

Tool ing  

I-ielium d e t e c t o r  ( type  
24-1 20 o r  equ iva l en t ) ;  
T e s t  equip tnent  8FS-5908; 

c .  In spec t  and \.cxriiy weld q ~ ~ a l i t ) . .  I 
2.  1 .  1 .  4 M a l o r  S i~bassemt , ly  1-Iytlrostatic T e s t  

2 .  1 .  1 .  4 - 1  T h e  comple t ed  colnnlon bulkhead with t h e  two lower  L142 
c y l i ~ l d e r s  and  LOX g i r t h  !,olting r ing  a t t ached  wil l  be  hydros t a t i ca l l \ -  t e s t e d  
p r i o r  to  f u r t h e r  asse111b1)- o p e r a t i o n s .  ( S e e  F i g u r e  2-3.  ) 

c.  Hook up  STE fi l l  and d r a i n  l i n e s  
and  vent l i nes .  

P r o i e d ~ ~ r e  

a .  L o a d  c o t ~ l m o t i  bulkhead in t e s t  
f i x t u r e .  

13. I n s t a l l  c lo seou t  p l a t e s  o v e r  open-  
i n g s  i n  Li i2  Cy l inde r  2. 

H) .dros ta t ic  t e s t  unit 
8FS-  5909 

l o c > l i x ~  

11)-drostatic t e s t  iixtkirc 
I'- 7200009 

T e s t  c o \ . e r s  8FS- 5909 

d. F i l l  l o w e r  c o m p a r t m e n t  with dernin-  
e r a l i z e d  t r e a t e d  w a t e r .  

e .  P r e s s u r i z e  l ower  c o m p a r t m e n t  a s  
p r e s c r i b e d  i n  p r o c e s s  spec i f ica t ion  
MA0208-1001. 

f .  I n s t a l l  uppe r  donle  on t e s t  i i x t u r e  t o  
c l o s e  off tipper end  of LH2 
Cy l inde r  2. 

h .  F i l l  uppe r  compartment with t r e a t e d  
d e m i n e r a l i z e d  w a t e r .  

i .  P r e s s u r i z e  i ipper ' and  lower  c o m p a r t -  
m e n t  p e r  p r o c e s s  spec i f i ca t ion .  
MA0208-1001.  
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k. Drop  p r e s s u r e ;  d r a i n  and d r y  both 
con lpa r tmen t s .  

P r o c e d u r e  

j. Inspect  a s s e m b l y  for leakage.  

NOTE: Tanks  will  r ece ive  dye penet rant  inspect ion  of al l  welds  
a f t e r  pneumatic t e s t .  

Tooling 

The Pneumat ic  T e s t  

2 .  1. 1. 5 - 1  The pneumatic p r e s s u r e  t e s t  (pneumas ta t )  i s  p e r f o r m e d  on  
the S-I1 s t age  p r i o r  to vehicular  s y s t e m  ins ta l la t ions .  The t e s t  i s  m a d e  a t  a  
r e m o t e  a r e a  wi th  the s t age  in a  hor izonta l  posi t ion,  The s t r u c t u r a l  in t eg r i ty  
of the  s t age  a l r eady  has  been par t ia l ly  es tabl i shed by hydros ta t i c  t e s t ing  
opera t ion  a t  Stat ion V I ;  thus a p r e s s u r i z e d  tank rup tu re  accompanied  
by violent gaseous  expansions ,  although s t i l l  poss ib le ,  i s  unlikely t o  o c c u r .  
F o r  th is  r e a s o n ,  the pneumasta t ic  t e s t  i s  p e r f o r m e d  a t  a  r e m o t e  a r e a  using 
a  G N L  supply,  t e s t  covers H E ' b - 5 9 1 7 ,  and con t ro l  t e s t  equipment 8FS-5917.  

2 .1 .  1. 6 LHz and LOX Tank P r e l i n ~ i n a r y  Cleaning 

2. 1.  1. 6 -  1 P r e l i m i n a r y  cleaning of the i n t e r i o r  of the LH2 and L O X  
tanks will be acconlpl i shed p r i o r  to hydros ta t ic  test ing.  

a .  Ready the n e c e s s a r y  equipment fo r  
p re l iminary  cleaning.  

P r o c e d u r e  

b. Ins ta l l  a i r  blower to conta iner  opening. 

Tooling 

c .  Thoroughly vacuum i n t e r i o r  of tank,  
removlng a l l  ch ips  and fore ign n la t t e r .  

d.  S ta r t ing  a t  bottorn o i  tank and working 
toward opening, wipe a n d / o r  b rush  
i n t e r i o r  and r e m o v e  a l l  visible g r e a s e s ,  
o i l s ,  and s t a ins  by using de te rgen t  
solut ion and t r ichloroethylene  
(ABM-4-C-4) .  Cautiorl i s  to be taken to  
e n s u r e  that l ~ l o w e r s  and brea th ing 
a p p a r a t u s  work proper ly  while t  r i c h -  
oroethylene  i s  in use.  

F i l t e r e d  a i r  b lower ,  
brea th ing a p p a r a t u s ,  
s p e c i a l  work  s t a n d s  

Cyclone c l e a n e r  with 
100-foot f l ex -hose  

White s t a t i c - ,  l i n t - ,  and 
o i l - f r e e  cloth and Nylon- 
b r i s t l ed  b r u s h e s  
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e .  I n s p e c t  f o r  l o o s e  fo re ign  m a t t e r .  I 
P r o c e d u r e  

f .  R e m o v e  a l l  p re l l rn i l la ry  c l ean ing  

e q u i p m e n t  f ro tn  tank.  

Tool ing  

g .  Discont lect  a i r  b lower .  I 
h .  R e i n s t a l l  manho le  and \rent c o v e r s .  I 

2 .  1 .  1. 7 LOX Tank  Cleaning  

2 .  1. 1. 7 - 1 Clean ing  o p c r a t i o n s  wil l  bc a c c o m p l i s h e d  after p n e u r n a s t a t l c  

t e s t  o p e r a t i o n  w!lile the s t a g e  i s  i n  a v e r t i c a l  pos i t ion .  

a .  I n s t a l l  s h t ~ t o i f  vdlve dnd d r d i n  h o s e  
to  vent opening. 

P r o c e r i u r e  

0 ,  I n s e r t  c l e a n l ~ l g  boon1 dnd bprdy n o t ~ l e s ,  
c o m m e n c e  Irnplngetment d e t e r g e n t  s p r a )  
c y c l e ,  s p r d y  d e t e r g e n t  p e r  p r o c e s s  
s p c c l f l ~ a t l o n  IZlA0610-0001. 

'Tooling 

c .  A f t e r  d e t e r g e n t  c:le<~ning i s  c o m p l e t e ,  
s p r a y  r i n s c  p e r  p r o c e s s  spec l f i ca t lon  

MAOb10-00001. 

d .  Dur ing  r i n s e  c y c l e ,  Qual i ty  and 
I l e l i a t ~ i l i t v  - l \ s su rance  personnc.1 wlll 
s a ~ n p l c  w a t v r  t o  a \ s \ i r e  p a r t ~ c l e  count  
coniorrnanc c with 20 t r I  0-0OO1. 

e .  Dry  tank  with hot.  o i l - f r e e  a i r  a t  140 
to  180  F .  

F l r e  hose ,  O- lnch  d l a -  
r n e t e r .  100 l ee t  long,  
with 4- inch  \rdlve 

5prdy n o z ~ l e ,  ro td t lng  

je t  with rndxlmum o p e r -  
atlrly p r e s s u r e  o i  L O O  p s i  
a t  120 to 130 F and 
ro td t lon  s p e e d  of L rprn ,  

LOO-foot c l e a n l ~ i g  r < ~ d l u s  

Hot a i r  blower ( a n t 1  i n s ~ i -  
la ted  duc t s  t ha t  wil l  i i l t e r  
a i r  t u  1 0 0 - m i c r o n  l e v e l  
( abso lu t e )  
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P r o c e d u r e  I Tool ing  

f .  I n s e r t  clertrling s p r d y  p robe  and  nozz le ,  
c o n l m e n c e  l rnplngetnent  s p r a y  c y c l e  
( u s l n g  t r l c h l o r o e t h y l e n e )  unt i l  nonvolatile 
r e s l d u e  and pd r t l cu l a t e  contrtrnination 
plckcc~:, contort11 to  p r o c e s s  spec l i i ca t ion  
MA061 0-001. 

g. Piiorougi~l) ,  d r )  c o n t a i n e r  iislng hot ,  
o i l - l r e e  cilr a t  1 7 0  to  180 F. 

h ,  I n s t a l l  manho le  and LOX s u m p .  

i ,  I n spec t  n ~ a n l l o l e  c o v e r  i n s t a l l a t i on  a n d  

torcjtle. 

) . I n s p e c t  a n d  s e a l  LOX tank. 

2 .  1.. 1 .  8 LH2 Tank  Cleaning  

T e s t  c o v e r s  8 F S -  591 4 

k. P r e s s r i r e  LOX tank with m i s s i l e  
c l edn  a i r  to p r e v e n t  contaminat ion .  

2. 1. 1. 8- 1 Fol lowing  the comple t ion  of the LOX tank  c l ean ing  the  
s t a g e  wil l  be i n ~ v e r t e d  and the LH2 tank wi l l  be  c l e ~ n e d  p e r  MA0610-001. 

P r e s s u r i z a t i o n  unit  
8 FS- 591 4 

P r o c e d u r e  I Tool ing  

a .  Li f t  s t a g e  f r o m  suppor t  f i x tu re  
1'- 7 2 0 0  109 

b. I n v e r t  s t a g e  a n d  s e c u r e  on  f i x t u r e  
I'- 72001 09 

c.  I n s e r t  c l ean ing  boom and  s p r a y  nozz le s  
i n  LH2  tank. 

d. S p r a y  d e t e r g e n t  p e r  p r o c e s s  spec i f ica t ior  

MA0610-001. 

70- ton  b r i d g e  c r a n e s  

Suppor t  f i x t u r e  
T-7200109 

e .  S p r a y  r i n s e  w a t e r  p e r  p r o c e s s  spec i f i -  
ca t ion  MA0610-001. 
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P r u c  edurt .  I Tooling 

i. D t i r i l ? ~  r inse  c y c l e ,  Q r ~ n ~ i t y .  .,:I(! 

R ~ ~ l i a I ~ ) i i t t >  . \ . - - , i r C i ~ ~ ~ - t 7  : W ~ S : ) I I I I ~ \ ~  \ \ - i l l  

S<,*?lplC \.\-<itel- t o  ; i55 \ : r t>  l > ' I r l i < ~ l < ~  C O ~ 1 1 1 t  

L-onior~: ,c : !~i  c s  \\.iti: MA061 0-001. 

c .  L3r\ LII2 t ~ i n l ,  I\-1ti.i iiot. c ledn,  o i l - t r e e  I 
a i r .  

I .  in spec^ t ~ i ~ i l i  for c: leanline> s .  

j .  P r e s s ~ ~ r l z e  LIIL t,ttlk to prevent  
recontal : : l~ldt iu~~.  

i > e a l  td!lk i3;)et;illSb. 

k. Rotate  s tage  to n o r m a l  posi t ion and 

s ecu re  on -720051 5 tool. 

8Fb-3 ' j l - i  t e s t  c o v e r s  

unit 

T - 7 2 0 0 5  15 suppor t  
i ~ x t u r e  

2.2 PNEUbL4TIC  PRESSURE TEST 

2 .  2  - 1 The  pne>.:n~atic opera t ions  in  Stat ion I l r  c o n s i s t  of proof p r e s s u r e  

and l eak  check  of t he  s t age  p r e s s u r i z a t i o n  s y s t e m  and engine s ) . s tenls .  
Piping and eciuip~nent  a r e  checked by STE: model  8FC-59  10 by using opera t ing  

n lanuals  that  cori~pl!. w i t h  the p r o o f - p r e s s u r e  and l eak-check  por t ion  o i  the 
p r o c e s s  . ipecific;ltions, h.l.4020t3 - 1028  and L11202 10 -  1060. 

2 .  2 - 2  F u n ~ t i o n ~ l l  t e s t s  o i  the s t age  s y s t e m  a r e  pe r io rn led  i n  Sta t ions  
VIII o r  I X  io l lowir~g the proof p r e s s u r e  and leak-check in Stat ion IV.  
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3 . 0  GROUND SUPPORT EQUIPMENT 

3. 0 -  1 The  ground suppor t  equipment  (GSE) for  the S a t u r n  S-I1 s t age  
wl l l  be cornposed of electronic, e l e c t r i c a l ,  e l ec t romechan ica l  and m e c h a n -  
l c a l  a s s e m b l ~ e s  of both p rocured  and S&ID-fabricated i t e m s  a t  the component ,  
module  a s s e m b l y ,  and r a c k  (end l t e m )  assen lb ly  level .  

3. 1 PROCURED ITEhlS 

3. 1  - 1 Qual i ty  and Reliabil i ty A s s u r a n c e  (Q&RA) wil l  a s s u r e  the 
mechan ica l  and e l e c t r o n i c  excel lence  of p rocured  i t e m s  p r i o r  t o  the  a c c e p t -  
ance  fo r  u s e  in S-I1 GSE a s  outlined in  the QbtRA document.  

3 .2  SD-MANUFACTURED ITEMS 

3. 2 -  1 S-I1 GSE will  be f ab r i ca ted  in the  GSE assen lb ly  a r e a  in 
accor.dance with the specif ied drawing and specif icat iLn r e q u i r e m e n t s .  
E m p h a s i s  wi l l  he placed on the quali ty of workmansh ip  and m a t e r i a l  handling. 
F a b r i c a t i o n  p r o c e d u r e s  will  be approved and control led a s  outlined i n  the  
Q&RA docunnent. 

3. 3 LIODULE A S S E X I F L Y  

3 .  3 - 1  I n  the  nodule assell-rl>ly a r e a ,  electric:al and e lec t ron ic  c o m -  
ponents ,  such  a s  r e l a y s ,  r e s i s t o r s ,  c a p a c i t o r s ,  d iodes ,  and t r a n s i s t o r s  
wi l l  be a s s e m b l e d  into functional r-nodular a s s e r n ! ~ I i e s ,  such a s  loglc c a r d s ,  
r e l a y  d r l v e r  c a r d s ,  a n d  a n ~ p l l t i e r s  per  a s s e m b l y  i n s t r u c t i o ~  d o c u ~ n e n t s  and 
appliclable eng inee r ing  d r a w i n c s .  

3. 3-2 f3cfore a  111odule l eaves  the a s s e l r ~ b l \  a r e a ,  ttle FAIR t ~ c k e t  
w ~ l l  be slgned by the a s s e ~ n b l e r  and s t a n ~ p e d  t,); a  ~ n e ~ n b e r  of Q&RA,  who llas 
ve r i f l ed  tha t  the module 11'1s been a s s e m b l e d  In accordance  with appl icable  
engineering d r a w ~ n g s  and s p t ~ c l l ~ c a t ~ o n s  and i s  f r e e  of improperly mounted 
o r  damaged  componen t s ,  i m p r o p e r l y  so lde red  connect ions ,  e t c .  
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3 . 4  iMODULE TESTING 

3.4.1 ELECTRONIC MODULES 

3.  4. 1 - 1  Module t e s t i n g  will be p e r i o r n i e d  on a l l  i n -house  fabr ic ' a ted  
GSE m o d u l e s .  Thesc  t e s t s  wi l l  be p e r f o r m e d  us ing  s p e c i a l  t e s t  equiFrlient 
( S T E )  t e s t  c o n s o l e s ,  a d a p t e r s ,  and ope r a t i n g  m a n u a l s  app roved  and c e r t i f i e d  
by Q & R X .  Xlodult~ t e s t i n g  wi l l  be i n  a c c o r d a n c e  with the app l i cab le  e n g i -  
n e e r i n g  p r o c e s s  speciiic:ation and wil l  a c c u r a t e l y  s i m u l a t e  t h e  n p e r a t i o n a l  
condi t ion  to  which the 111 tdule wi l l  be sub jec t ed  i n  the . )pe ra t i t )na l  t l r a ~ , e r  
a s s e m b l y  o r  s y s t e m  t ~ > r  which i t  w a s  des igned .  The t e s t i n g  ! ) f  e a c h  modiilt. 
a s s e m b l v  wil l  be w i t n e s s e d  and ve r i f i ed  by a  rnen lbe r  o f  Q & H A  i n  acc :> rdancv  
wi th  the  QBrR .A d ( icunien t .  

3. 4. 2 MECI!ANICXL 1IOI)I; LES 

3. 4.  2 - 1  Llechanl t  a1 nlodl l les ,  such  a s  con t ro l  v a l v e s ,  p r e s s u r e  
r e g u l a t o r s ,  and g a l i g t s ,  wi!1 1,e t h o r o u g i ~ l y  t e s t e d  11). the  s ~ ~ p p l l e r  p r l o r  t o  ~ I I  

i n i t i a l  a c c e p t a n c e  and functional t e s t  In the  SD receiving lnspec t lon  a r e a .  . 

3. 5. 1 - 1 In t e rn l ed ld t e  s t e p s  ol a s s e n ~ b l y  ( F i g u r e  3 -  I ) ,  s uch  a s  the 
i n s t a l l a t l o n  of p a n e l s ,  c h ' i i s i s  c a r r l e r  cards. ,  and  w i r e  h a r n e s s e s ,  wll l  be 
c a r r i e d  out  In t he  d r a w e r  a s s e ~ l l b l y  a r e a .  IDuring t h e s e  s t e p s ,  Q&NAA 
p e r s o n n e l  w i l l  v e r i f v  t ha t  the a s s e m b l )  1s i n  a c c o r d a n c e  with the  app l i cab le  
e n g i n e e r i n g  d r a w i n g  dnd spec l i i ca t ion ,  and  1s f r e e  of i l n p r o p e r l v  rnounted o r  
d a m a g e d  c o m p o n e n t s ,  l n l p r o p e r  s o l d e r  connec t ions ,  e t c .  P r i o r  t o  tho 
l n s t a l l a t l o n  of dam, igenble  e l e c r r l c a l  o r  electronic ~ t i o d u l e s ,  the  d r a w e r  wi l l  
be  given a  c o m p l e t e  cont lnul ty t e s t  and ve r i f i ed  by Q&R=\  p e r s o n n e l .  JVtien 
the  cont inui ty  t e s t  h a s  i1ee11 accep ted  by U6.R-1,  the e l e c t r i c  \ l / e l e c t r o n l c  
m o d u l e s  w l l l  be  i n s t a l l ed  and tile d r a w e r  a s s e l n b l v  comple t ed .  

3. 5. 1 - 2  Be fo re  a t l rdwer  a s s e m b l y  l e a v e s  the a s s e n r b l ~  a r e a ,  the  
FAIR  t l cke t  w ~ l l  \ )e  s~qr:c>d !I: the  a s s e m b l e r  and s t a m p e d  by d r n e m b e r  of 
Q& R A ,  who h a s  t ,er : t~ecj  ttlat t he  a s s e n l b l >  1s cortlplete and  ~n  acc-ordance  wlth 
the  applicable engineering drclwings,  specifications, and Q & R A  p r o c e d u r e s .  
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3 .  5. L - 1 hIechariica1 d r a w e r  a s s e n ~ t ) l y  wi l l  be conducted  111 t h e  s a m e  
f a sh lon  a s  e l e c t r i c ; t l ; t l e c t r o n ~ c  d r a w e r  a s s e m b l i e s ,  wlth the  exception oi  
t he  in s t a l l a t i on  o i  tt:ijlng, vi i lves ,  r e g u l a t o r s ,  g a u g e s ,  e t c .  

3 .  6 D R A W E R  TESTING 

3. 6 .  1 I l r a w e r  t e s t i n g  tl.,ili Le p e r f o r m e d  o n  a l l  i n -house  f a b r i c a t e d  
GSE e l e c t r i c a l ,  e l e c t r o n i c ,  o r  ~ n e c h a n i c a l  d r a w e r  a s se tmbl i e s .  T h e s t  t e s t s  
wi l l  be perfor i : :ed us ing  S T E  t e s t  c o n s o l e ,  a d a p t e r s ,  and ope r a t i n g  ~ n a n u a l c  
approvet i  and c e r t i f i e d  b!. QE;R;I.  D r a w e r  t e s t i n g  wil l  !)e i n  a c c o r d a n c e  with 
the  app l i cab le  e n g i n e e r i n g  p r ! ) c e s s  spec i f i ca t ion  and  wil l  a c c u r a t e l y  s i n ? t ~ l a t r  
t he  o p e r a t i o n a l  c!,nclitii,ns to which tne d r a w e r  assernb1)- wil l  be s u b j e c t e d  i n  
the  r a c k  ( e n d  i t e m )  asse~: l l , ly  rjr s y s t e m  f o r  which it w;ls d e s i g n e d .  T h e  
t e s t i n g  of e a c h  d r a w e r  a s s e m b l y  wil l  be w i t n e s s e d  ar.3 v e r i f i e d  b)- a  rner:~ber  
of Q&HA in a c c c ~ r d c i ~ c c .  v:ith tne QkH;l docurnent .  

3 . 7  RACK ( E N D  ITEM)  ASSEMBLY 

3 .  7. 1 EL'E,CTRIC*4L.!EI,EC,C IROSIC; R-ACKS 

3. 7 .  1 - 1  i n  the r a c k  (end  ite:n) a s s e m b l y  a r e a  a s  i n t e r m e d i a t e  s t e p s  of 
a s s e n l b l y ,  s u c h  a s  p a n e l s ,  h a r d w a r e ,  and  c a b l e  h a r n e s s  assemblies, a r e  
f i n i shed ,  QiLRA p e r s o n n e l  w i l l  v e r i f y  t ha t  the  a s s e m b l y  i s  p e r  app l i cab le  
e n g i n e e r i n g  drawxngs and  spec i f i ca t ions .  P r i o r  t o  the  i n s t a l l a t i o n  o i  any 
d a m a g e a b l e  d r a w e r  asser i - lb l ies ,  the  r a c k  wi l l  be g iven  a  c o ~ n p l e t e  continuity 
t e s t  and v e r i f i e d  by QfkR11 p e r s o n n e l .  If the cont inui ty t e s t  h a s  b e e n  a c c e p t e d  
by Q & R A ,  then  the  d r a w e r  a s s e m b l i e s  w i l l  be i n s t a l l e d  and  the  r a c k  a s s e m b l y  
c o ~ n p l e t e d .  

3 .  7. 1 - 2  E e i o r e  a r a c k  1eaL.e~ the  a s s e m b l y  a r e a ,  t h e  F A I R  t i cke t  w t l l  
be s i g n e d  by the  a s s e m b l e r  and s t a m p e d  by a Q&RL4 m e n ~ t ~ e r  who  h a s  v e r l f i e d  
t h a t  the assen~i,lx: i s  c o m p l e t e  and in a c c o r d a n c e  wl th  the applicable e n g i n e c r -  
i n g  d r a w ~ n g s .  s p e c l i ~ c  a t i o n s .  and qua l t tv  c o n t r o l  p r o c e d u r e s .  
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3 .  7 .  2 - 1  l l e c h a n i c a l  r ack  a s s e i ~ ~ b l y  \bill be c ~ ) n d u c t e d  i n  the s a m e  
f a sh ion  a s  e l e c t r i c a l  / e l cc t r t ) r . i c  d r a w e r  a s s e m b l i e s  with the excep t ion  of the 
in s t a l l a t i on  of tubing and l eakage  t e s t  t h e r e o f .  

3.8 R.ACK (END ITELI)  TESTING 

3. 8 - 1  Rack  test l l ig  u i l l  t ~ e  p c r f v r ~ n e d  on a l l  i n - h i ) ~ ~ s e  f a b r i c a t e d  GSE 
r a c k  ( end  i t e n ) )  a s ~ e : ~ l b l i e s .  T h e s e  t e s t s  w i l l  be p e r f o r m e d  us ing  S T E  t e s t  
c o n s o l e s ,  a d a p t e r s ,  and operating rnanuals  appr,)veti  and c e r t i f i e d  by Q & H  -4. 
R ~ c k  t e s t i n g  wil l  be i n  a c c o r d a n c e  wit11 the appl icable  engineering p r o c e s s  
spec i f i ca t ion  and wil l  a c c u r a t e l l -  s i m u l a t e  the o p e r a t l ~ ~ n a l  condit ion ti) which  
the r a c k  a s s e ~ l ~ b l y  w i l l  be sut l jected In the operational sl-stein i o r  which i t  
w a s  des igned .  The  t e s t i ng  o t  e a c h  r a c k  a s s e m b l )  ~ ~ $ 1 1 1  be w i t n e s s e d  and 
ve r i f i ed  bv a m e m b e r  of Q k R  1 in  a c c o r d a n c e  with the e n g i n e e r i n g  p r o c e s s  
specif icat i . )n  and the QSrR:'i documen t .  

3. 9 CABLE F-1:ZRXESSING ASS" AIR LIES 

3 .  9 - 1  Cable  h a r n e s s e s  a r e  i a b r i c a t e d  b). u s ing  d i m c ~ i s i o n a l  t oo l s  c e r -  
t i f ied  by Q&R-4 and s ) - s t ems  n ~ a n u i a c t u r i n g  engineering a s s e n l b l y  i n s t r u c t i o n  
d o c u m e n t s .  -411 w i r i n g ,  spot  t i e s ,  c r i m p i n g  and s o l d e r i n g  c o n n e c t i o n s ,  e t c .  , 
a r e  i n s p e c t e d  f o r  coniorn-lance t o  the appl icable  E n g i n e e r i n g  documen ta t ion .  
-4 cont inui ty and in su la t ion  r e s i s t a n c e  t e s t  i s  p e r f o r m e d  on  the  cab le  h a r n e s s e s  
a f t e r  they  a r e  i n s t a l l e d  in to  the GSE d r a w e r  and  r a c k  assen:b l ies .  T h i s  t e s t -  
ing  i s  p e r f o r m e d  i n  a c c o r d a n c e  with the appl icable  E n g i n e e r i n g  p r o c e s s  
spec i f i ca t ion  while  u t i l i z ing  STE ope ra t ing  ' ~ n a n u a l s .  a u t o m a t i c  a n d / o r  f ixed 
p r o g r a m m e d  cont inui ty and in su la t ion  r e s i s t a n c e  t e s t  e q u i p m e n t ,  p r o g r a m m e d  
t e s t  t a p e s  a n d / o r  m a t r i x  c h a r t s ,  p a t c h b o a r d s ,  and cab le  a d a p t e r s  ( S T E  m o d e l  
8 F C  -5437) ,  which a r e  r e v i e w e d ,  a p p r a i s e d ,  and c e r t i f i e d  by Q&RA. 

3. 10 TUBING ASSELIBLIES 

3. 1 0 - 1  Tubing  a s s e r n b l i c s  wil l  be f a b r i c a t e d  us ing  d i m e n s i o n a l  t o o l s  t o  
e n s u r e  s u b s e q u e n t  un i t  coni igura t ion .  All tubin; d e t a i l s  and a s s e m b l i e s  
wi l l  be i n s p e c t e d  by a QBiRA rnen lbe r  who wil l  v e r i f y  t ha t  a l l  tub ing  is  i n  
a c c o r d a n c e  with the appl icable  d r a w i n g s ,  s p e c i f i c a t i o n s ,  and Q & R  -4 p r o c e d u r e s .  
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3. 1 1  CALIRHATION 

3. 11 -1  E l e c t r i c a l ,  e l e c t r o n i c ,  pneumat i c  and hydrau l i c  m e a s u r i n g  
d e v i c e s  wil l  be c a l l h r a t e d  and s e r v i c e d  p r i o r  to  '  stalla at ion in to  d r a w e r  and 
r a c k  a s s e n n t ~ l i e s .  :'Ill d c v i c e s  wi l l  be individual ly ca1it)ratetl  o r  s e r v i c e d ,  
wi th  Q k  R A v e r i f i c a t i o n ,  in  a  c-omplete l a b o r a t o r y  which m e r i t s  s e c o n d a r y  
a n d  l a b o r a t o r y  c a l i b r a t i o n  s t a n d a r d s  i n  a c c o r d a n c e  with r e q u ~ r e n i e n t s  of the  
U .  S. B u r e a u  of S t a n d a r d s .  T h e  s t a n d a r d  p a r a m e t e r s  e s t a b l i s h e d  by Q & R A  
and  E n g i n e e r i n g  spec i f i ca t ions  w ~ l l  be 171et. F i g u r e s  3-2 th rough  3 - 5  show 
t y p i c a l  c l>eckout  equiprrlent.  

3. 1 1  - 2  All  GSE and STE: wil l  bc comple t e ly  i n s p e c t e d ,  s e r v i c e d ,  and 
calibrated a t  r e g u l a r  ~ n t e r v a l s .  

3 .  12 POTTING :\REP\ 

3 .  1 2 - 1  T h e  pot t ing a r e a  h a s  f a c i l i t i e s  wit11 h igh-qual i ty  s y s t e m s  and 
equiprnent  t o  p rov ide  a  high capabi l i ty  i n  the a r e a  of pot t ing,  encapsu la t ion ,  
a n d  coa t ing  o p e r a t i o n s .  

3. 12-2 Son le  o f  the  l a t e s t  equ ipmen t  u s e d  in t h i s  a r e a  i.nclude a n  
u l t r a s o n i c  c l e a n e r  f o r  c l ean ing  s o l d e r e d  assemblies, a  v a p o r  de  g r e a s i n g  
s y s t e r n  f o r  v a p o r  c l e a n i n g  e l e c t r o n i c  a s s e n l b l i e s  and p r in t ed  c i r c u i t  b o a r d s ,  
and  a  c t ~ e t n t r o n i c  vapor  s p r a y  sys t e rn  f o r  applying high so l id  coa t ing  t o  e l e c -  
t r o n i c  a s s c t ~ ~ b l i e s .  i ldd i t iona l ly ,  the  a r e a  i s  equipped  with h igh-qual i ty  
conven t iona l  equ ipmen t ,  including vacuum deae r i a t i o r ,  u n i t s ,  c u r i n g  o v e n s ,  
s p r a y  booth ,  n i t r o g e n  p r e s s u r e  systet-?i ,  t r i p l e  bean1 I ) a l ances ,  potting guns ,  
a n d  a l l  o t h e r  too ls  a n d  equiprnent  needed  f o r  t he  pot t ing,  encapsu la t ion ,  and  
coa t ing  o p e r a t i o n s .  

3 .  13 bIODIFIC.4'IION FIND R E P A I R  A R E A  

3 .  13-1  T h e  mod i f i ca t ion  and  r e p a i r  a r e a  s e r v e s  a s  the  manufac tu r ing  
c o n t r o l  c e n t e r  f o r  a l l  S8rID-built i t e m s  r e q u i r i n g  modi f ica t ion  o r  r e p a i r .  T h e  
c o n t r o l  c e n t e r  r o u t e s  r e p a r a b l e s  t o  the cognizant  S D  m a n u f a c t u r i n g  g r o u p  
f o r  mod i f i ca t ion  and  r e p a i r  and rnon i to r s  t he  p r o g r e s s  of the  w o r k  on these  
i t e m s .  
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4.0 SPECIAL TOOLING 

4 .  0-  1 Bulkhead \\!elding, c y l i n d r i c a l - s e c t i o n  longi tudinal  \\.elding, 
a n d  f ina l  a s s e m b l y  o p e r a t i o n s  r e q u i r e  m a j o r  tool complex i t i e s .  In t h e s e  
ope - ra t ions ,  n lu l t i p l e  func t ions  a r c  r e q u i r e d  of e a c h  tool .  A d e s c r i p t i o n  of  
t h e  f a b r i c a t i o n  ant1 capab i l i t i e s  of t h e s e  too l s  i s  ou t l ined  i n  t h i s  s e c t i o n .  
C o n ~ p l e t e  l i s t s  of t oo l s  and  s y s t e m s  m e a s u r i n g  devices a r e  a l s o  inc luded .  

4 .  1. 1 FINAL, ASSEMBLY W E L D  E ' I X T U R E  

4 .  1. 1 - 1  F ina l  assc!n>bly in  a  v e r t i c a l  pos i t ion  i s  b z s c d  on a bui lding 
b lock  concep t .  In t h i s  pos i t i on ,  s i t bas scmbly  loatling, c i rcurr>i t . rent ia l  
e x a c t n e s s ,  and  s t a t i o n  loca t ing  i s  bencbfited by t11c e v e n  g rav i t a t i ona l  f o r c e  
e x e r t e d  d u r i n g  e a c h  a s s e m b l y  rou t ine .  Cons t an t  c h e c k s  and  v e r i i i c a t i o n  
of s t a t i on  p l a n e s  and s t a g e  alignment a r e  n ~ a i n t a i n ~ d  d u r i n , ~  e a c h  joining 
p r o c e d u r e  by the. u s e  ot' Taylor - I - Iohson  s c o p e s ,  Wild le \rels ,  t heodo l i t e s ,  
a n d  the  t r ad i t i ona l  plilnlbing de\rict.s. 

4 .  1 .  1 - 2  C i r c u ~ ~ ~ f e r e n t i a l  \ irr: ldin~ o i  tanl.: col l lponents  i s  a c c ~ ) n ~ p l i s t ~ e d  
with the  u s e  of vacuum cup- suppor t ed  s k a t e  t r a c k .  Two welding 
h e a d s  o p e r a t e  in  un i son ,  130 d c ~ g r c e s  a p a r t ,  t o  :n ln in i ize  \veld g rowth  and 
s t r e s s  r i s e r  p r o b l e n ~ s .  Prexveld t r i m m i n g  c)ptrra?ions and  pos tweld  r a d i o -  
g r a p h i c  inspc:ction a l s ~  nsc. the skattl and s l . ra te - t rack  too ls  i o r  thc>ir p r o c e -  
d u r e s .  No a t t achn len t  to ,  o r  suppor t  f r o n ~ ,  the  toiver  s t r u c t u r e  i s  allowled 
f o r  e i t h e r  the  s t a g e  o r  tooling duri l lp  a s s e n ~ b l y  p r o c e d u r e s .  Tokver-suppor ted  
s e c t i o n  p o s i t i o n e r s  arc. a s e d  o n l y  d ~ t r l n y  in i t ia l  loading proceci t i rcs  ( to  a s s i s t  ' 
in  c o r r e c t  p l a c e m e n t  o f  s tag( ,  subs t ruc tu rc l s ) .  

4. 1 .  1 - 3  I n t e r m 1  r o u n d - o u t  tool ing and  \\ eld backup b a r s  a r e  s u p -  
p o r t e d  b y  vacuun l  c u p  a t t ach rncn t  to  t he  s t a g e  i n t e r i o r .  Al l  i n t e r i o r  tool lng 
i s  d i s a s s e m b l e d  then  relnovt1d th rough  the  tank m a n h o l c .  

4 .  1 . 2  BULKHEAL3 W E L D  F I X T U R E S  

4 .  1 .  2 -1  The  bulkhead woldinp f i x t u r e s  < i r e  d o m e - l i k e  too ls  t ha t  weld 
bu lkhead  s e g m e n t s  t o g e t h e r .  An e l l i p t i ca l ly  con tou red ,  h y d r a u l i c a l l y  
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opera ted  u.eld boom extends  f r o m  the outer  p e r i p h e r y  to  the  d o m e  c e n t e r .  
F o u r  bulkhead xvelding f ix tures  a r e  r equ i red :  one for  the  f o r w a r d  bulkhead;  
a second to r  the louler common bulkhead d iaphragm;  a  t h i r d  fo r  the upper  
common bulkhead d iaphragm;  and a  four th  for  the L O X  aft  bulkhead.  All 
tools  a r e  s l m i l a r  both s t r u c t u r a l l y  and opera t ional ly .  

4 .  1 .  2 - 2  A hydraul ica l ly  c l amped  cen te r  shaf t  pos i t ions  and s u p p o r t s  
the  weld boom at  the c e n t e r  dur ing  segment  welding opera t ions .  Incorpora ted  

in  the boom a r e  clanlpinc and suppor t ing  m e c h a n i s m s  with a  d u a l - t r a c k  
s y s t e m  for  \\,elding equipment  and for  o p e r a t o r  t r a v e l  dur ing  the welding 
opera t ion .  T h e  \velciing equipment  c a r r i a g e  and p la t fo rm r o l l e r  i s  powered 
with va r i ab le - speed  m o t o r s  to  accommoda te  a l l  welding speed  r e q u i r e m e n t s .  
T h e  boom b a s e  r e m a i n s  s t a t ionary  u h i l c  the p a r t  i s  ro ta ted  into pos i t ion .  

4.1.2-3 The dome f r a m e w o r k  i s  equipped with vacuum chuck fac i l i t i e s  
tha t  hold each  segment  in  i t s  p r o p e r  posi t ion a f t e r  loading. At each welding 
posi t ion,  the  r e q u i r e d  p r e s s u r e  i s  applied to  the  weld a r e a  by the  boom 
dur ing  the  e l l ip t ica l  t r a v e l  of the  weld head. 

4.  1. 2 - 4  After  each  segment  i s  weld-joined and rad iograph ica l ly  
inspec ted  within the tool,  the d i a p h r a g m  i s  ro ta ted  to the  next  weld locat ion  
by e l e c t r o m e c h a n i c a l  d r i v e - a n d - l o c k  m e c h a n i s m s .  Af ter  a l l  welding and 
inspect ion  opera t ions  h a v e  been success fu l ly  comple ted ,  the boom i s  h y d r a u -  
l i ca l ly  pivoted to p e r m i t  r e m o v a l  of the welded bulkhead.  

4. 1 .  3 S K I N  CYLINDER LONGITUDINAL WELD FIXTURE 

4 .  1. 3 - 1  The skin  cyl inder  longitudinal  welding f ix tu re  p e r f o r m s  the  
v e r t i c a l  weld-joining of the  four -pane l  cy l indr i ca l  sec t ions .  E a c h  panel  
a s s e n l b l y  will  be c i r c u m f e r e n t i a l l y  p laced  i n  the  longitudinal  \\?elding f ix-  
t u r e  and held by vacuum chucks.  The panels  r e m a i n  s t a t ionary  dur ing t h i s  
a s s e m b l y  p r o c e d u r e .  Thc vacuum cups a r e  mounted on e a c h  s ide  of e a c h  
mold  l ine  contour  b a r .  The  contour b a r s  have  a  3-inch t r a v e l  l i m i t  in  both  
d i r e c t i o n s  f r o m  the index locat ion to  fac i l i ta te  loading of the  l a r g e  p a n e l s .  
F o u r  grooved backup b a r s  with s ide -mounted  vacuum cups  a r e  located  s o  
tha t  the  longitudinal  weld edges  a r e  p r e c ~ s i o n a l l y  al igned and held fo r  welding 
a t  those  locat ions .  

4 .  1 .  3-2 The  welding equipment  is mounted on an  e l e c t r i c a l l y  powered  
dol ly .  Included on tbie dolly i s  a  w e l d - o p e r a t o r  c a r r i a g e  tha t  u s e s  a  dual  
chain d r i v e  and a  variable-speed m o t o r  cont ro l  t o  p e r m i t  v e r t i c a l  o p e r a t o r  
t r a v e l .  The  dolly i s  posi t ioned to loca te  and ve r t i ca l ly  al ign the weld ska te  
and t r a c k ;  i t  w.111 then be  moved into the  o p e r a t o r  con t ro l  and obse rva t ion  
pos i t ion .  The  v e r t i c a l -  c l i m b  welding p r o c e d u r e  i s  cont ro l led  f r o m  a  con- 
so le  tha t  i s  n ~ o u n t e d  on the c a r r i a g e  within e a s y  r e a c h  of the o p e r a t o r .  
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A f t e r  e a c h  wcld h a s  bcen  c o n ~ p l e t e d  and r a d i o g r a p h i c a l l y  i n s p e c t e d ,  t h e  
dol ly  i s  rt.poslt1onc.d t o  lodd tlit. \~.elcl sl\atc and t r a c h .  T h e  dol ly  is then  

m o v e d  t o  t he  nt,xt \veld s t a t ~ o n .  1Yhc.n thc. f o r ~ r  lo~ lg i tud ina l  w e l d s  have  been 
s a t i s f a c t o r i l y  co~:>plet t ,d ,  tlie f r a t r ~ ~  sp l i t  c s  a r e  installed and r i v e t e d  to  
c o m p l e t e  the  assth111bly. 

4 .  2  TOOLING LIST 

4 .  2 -  1 A l i s t  of S-I1 s t age ' t oo l ing  r c q u i r e n l e n t s  i s  p r e s e n t t , d  i n  
T a b l e  3 -  1. 

Tab le  4 -  1. Toolin2 Rcbq~~i rc rnen t s  

n- 0.  

Rt ,quired 

1 
I 
I 

Tool ing  Appll cat ion 

LHL CYLINDER ASSEMBLY 

1 
Subas  s e n ~ b l y  jig / S u b a s s e n ~ b l y  o! pane l  l r a m e ,  
T -  720001 7 I n e b s ,  and  c a p s  

2 

A s s e m b l y  jig i Ins ta l l ing  fran1t.s t o  sk in  pane l  
1.- 7200036 segrncants 

I 

i L  
I 

Longitudinal  urclder Extt7rndl t i ision \s r l d i n ~ ;  o i  p a n e l s  1 2  
T -  720000 1 t o  c o r ~ ~ p l e t e  Lf 12 cy l lnde r  

I 
LYeld pack  I ' 400-amp,  d c ,  t ungs t en  i n e r t  

I 
1 , r a s  ( d c -  TIC) 

F u e l  ou t le t  w e l d e r  i \Yeldinp fuel utlt let  a s s e m b l y  to 

i 
I 1  

T -  7200423 I c y l ~ n d e r  pane l s  

Weld pach  I 1 4 0 0 - a n ~ p ,  d c ,  t l lngsten i n e r t  
' g a s  ( a l s o  u s c d  on T-72005  3 b )  
I 

I 
1 

I 
Bondrnp f ix tu re  Bonding insu la t ion  to  c y l l n d e r  1 

I 
T-7200198  pane 1 s  

I 
Bonding f ix tu re  Bonding in su la t ion  to c y l i n d e r  I 1  
T -7201320  pane l s  

I 
I  
I 
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T a b l e  4 -  1 .  Tool ing  R e q u i r e m e n t s  (Cont )  

N o .  
R e q u i r e d  

1 e a c h  

I e a c h  

1 

1 e a c h  

1 e a c h  

1 e a c h  

1 

I 
1 
1 
1 

- 

r 

'Tooling 

Manufac tu r ing  r e q u i r e -  
m e n t  s h e e t s  
T - 7 2 0 0 4 3 7  
T - 7 2 0 0 4 3 9  
T-  7200446  

Numerical con t ro l  
112achine d a t a  
T - 7 3 2 0 2 3 5  
T -  7320236  
T - 7 3 2 0 2 3 0  
T - 7 3 2 0 2 3 1  
T - 7 3 2 0 2 1 3  
T - 7 3 2 0 2 3 8  
T - 7 3 2 0 2 3 0  
T - 7 3 2 0 2 4 0  
T -  7 32024 1 
T - 7 3 2 0 2 4 2  
T - 7 3 2 0 2 4 3  
T -  7320244  

Apply Jig 
T - 7 3 2 0 4 1  1 
T-  7320237  

ChccL ~ i g  
T - 7 3 2 0 2 3 2  
T - 7 3 2 0 2 3 3  

T r a c e r  p a t t e r n  
T - 7 3 2 0 4 4 9  
T - 7 3 2 0 4 5 0  

M a s t e r  
T - 7 3 2 0 2 3 4  
T-  73204  12 
T - 7 3 2 0 1 9 1  
T - 7 3 2 0 4 3 3  
T - 7 3 2 0 4 2 6  

i 

Appl ica t ion  

Deta i l  mach in rng  

Deta i l  mach in ing  

Deta i l  mach in ing  

Detal l  mach in ing  

De ta i l  machin ing  

Deta i l  machrn ing  

Deta i l  machin ing  
Deta i l  mach in ing  
Deta i l  mach in ing  
D r t a i l  mach in ing  
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T a b l e  4- 1. Tooling R e q u i r e m e n t s  (Cont )  

f 

No. 
R e q u i r e d  

. Tool ing  Applicat ion 

FORWARD BULKHErZD ASSEMBLY 
I 

1 

1 

High- e n e r g y  f o r m i n g  
d i e  T-7200049 

T r i m  nnd d r i l l  f i x tu re  
T - 7  320437 

High-ene  rgy  f o r m i n g  bulkhead 
s e g m e n t s  

Rough t r i m  and tool  ho le  d r i l l i ng  
of s e g m e n t  p a n e l s  p r i o r  t o  weld 

i joining 

Weld f ix tu re  Weld- joining bulkhe<*d s e g m e n t s  

T -7200  120 and  X- ray ing  

Weld pack  I 4 0 0 - a m p ,  d c ,  t ungs t en  i n e r t  
I g a s  ( d c -  TIC)  
I 

1 

Weld f ix tu re  i Welding manho le  r i n g ,  1 
T-7200077 ; t r i n ~ l l l i  ng, and  X- ray ing  

I 
I 

Weld pack  6 0 0 - a m p ,  d c ,  tungs ten  i n e r t  1 
g a s  ( d c - T I C )  j 

I 

Hydrostatic t e s t  f ix ture  P r e s s u r e - t e s t i n g  bulkhead 1 
T-7200010 i 

I 

D r i l l  plate  / Dri l l ing  n1;inhole c o v e r  
T-72007 18 : a t t a c h  

! 

Weld f ix tu re  I Welding s y s t e m s  p ln tc  i n  

T-7200536 ! s e g m e n t  
I 
i 

Weld pack  / 400-; in .p,  d c ,  tungs ten  i n e r t  g a s  1 1 ( d c -  TIG) ("110 u s e d  on  T-7200423)  j . 

1 e a c h  

1 

i 
D r i l l  p l a t e s  ) Dri l l ing  s y s t e m s  p l a t e  
T -  7200708 i 

T -72007 10 1 
I 

1 Bond f ix tu re  i Cur ing  in su la t ion  o n  f o r w a r d  

T-7200519 bulkhead 
L 
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T a b l e  4-  1. Tooling R e q u i r e m e n t s  (Cont )  

2 

No. 
Requ i r ed  

1 

Tool ing  

Autoclcive T-7200099  

T r i m  f i x t u r e  i Rough t r i m  and  d r i l l  s e g m e n t  

T-7320211 1 e d g e s  p r i o r  t o  weld joining I 
i 

I 
T r i m  f i x t u r e  1 • 
T-7320438 

I 
I i 

j 

T r i m  f i x t u r e  j 1  
T-7320443  i I I 

I i 
T r i m  f i x t u r e  1 L o c a t e  too l  h o l e s  

! I T-7320185  

I i i 
Manufac tu r ing  r e q u i r e  - / S p e c i ~ l  i n s t r u c t i o n s  
m e n t  s h e e t  T-7200347 1 

I 

I 1 
Il.Ianufacturinq r e q u i r e -  Spec ia l  i n s t r u c t i o n s  ! 1 
n-lent s h e e t  T-7320589 i 1 

I ! 

Manufac tu r ing  r e q u i r e -  j Spec ia l  i n s t r u c t i o n s  i 1 
rnent shec.t T-7200861 

I I 
I 

I 
Manufac tu r ing  r e q u i r e -  / ~ ~ e c i i i l ' i n s t r u c t i o n s  1 

I 
merit shcc~t  T - 7  3205?h 

1 1  
! 

i i 

Lfanufac tur ing  r e q u i r e -  1 Spttcial  i n s t r u c t i o n s  
I 
1 

I 
I 

m e n t  s h c e t  T-  7  320589 
1 

I 

1 
I 

I 
Manufac tu r ing  rec iu i re -  1 Spec ia l  i n s t r u c t i o n s  i 

I 
m e n t  s h e e t  T-720034(! 

I 

i I 
j 

In spec t ion  c h e c k  f i x t u r e  1 C h e c k  g o r e s  j 1  

I T-7320161 
I 

In spec t ion  c h e c k  f i x t u r e  Check  con tou r  1 I 
T -7320167 I 

, 1 

r lppl icat ion 

Bonding 
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Table 4- 1. Tooling Requirements  (Cont) 

No. 
Required 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1  

Tooling 

Inspection check fixture 
T-7320163 

Inspection check fixture 
T-7320184 

Heat t r e a t  f ixture 
T-7320 170 

Heat t r e a t  f ix ture  
T-7320176 

Heat t r e a t  f ixture 
T-7320179 

Heat t r e a t  f ixture 
T-7320181 

Application . 
Check machining 

Check machining 

Gore  panels 

I 
Gore panels 

Gore  panels 

Gore  panels 

I 

P lck-up j ig  1 Bulkhead pick-up jig 
T-7200 117 

I 
Bond f ix tu res  ; Base fixture 
T-7200427 

Bond f ix tures  
1 
1 Holding fixture 

T-7200390 I 

Bond fixture s 
I 

Support f ixture 
T-7201003 

Bond f ix tures  
T-7201013 

Cutting beam 
T-7200415 

i 
C o r e  cu t te r  and dr ive  unit 

Honeycomb machine f ixture 

1 

1 

1 

I 

Vacuum bell  
I 
I LOX common bulkhead 

T-7200514 

Trac ing  beam 
T-7200982 

F o r  Sanborn r e c o r d e r  
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Table  4 -  1. Tooling Requ i rements  (Cont)  

No. 
Required  Tooling Application 

BULKHEIID INSULATION 

Bench o p e r a t i o n s  T r i m m i n g  insulat ion s e g m e n t s  I 
Bond f ix ture  I -Applying adhesive t o  insulat ion I 

i l  
T-7200519 I ins ide  s u r f a c e  

I 
I 

COMMON BULKHEAD 

I 

High-energy fo rmlng  I F o r m i n g  lower  th ick  segment  
I 

1 
d ie  T-7200047 

I 
I 

High- ene rgy  fo rmlng  Forrning upper  thin segment  i 1 
d i e  T-7200048 I 

I 

T r i m  f ix tu res  I Rough t r i m  and d r l l l  t h i ck l th in  
i 1 1 e a c h  

T-7200438 / segment  edges  p r i o r  t o  weld 1 
T-7320168 joining I 

T-7320247 
I 

I 
i 

T-7320197 I 

1 
I 

T-7320198 I 

i 

Weld f ix ture  I Weld- joining th ick l th in  1 
T-7200052 1 s e g m e n t s  

I 

Weld pack , 400-amp,  d c ,  tungsten Ine r t  1 
I g a s  (dc-TIG) I 

I 
I 

Weld f ix ture  I Weld- joinlng upper  d i a p h r a g m  
T-7200002 

I 
1 s e g m e n t s  

I 
I 

I 
1 

I 
Weld pack 1 400-amp,  d c ,  tungsten Iner t  

1 g a s  (dc-TIG) 

Weld f ix tu re  / Welding J to  th in  
I 
' 1 

T-7200181 I I 

Weld pack 
i 

400-amp,  dc ,  tungsten i n e r t  
i 

1 
g a s  (dc-TIG)  

b * 
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Table 4-  1. Tooling Requirements  (Cont) 

Tooling 

Weld f ix ture  
T-7200003 

Application 

Weld- joining common bulkhead 
lower diaphragm and aft 
bulkhead segments  

No. 
Required 

1 

1 

1 

1 

1 

1 

1 

1 each 

1 each  

1 

1 

- 

Weld pack I 

Power  h a m m e r  

High-energy formlnc  
d ie  T-7200050 

S t re tch  f o r m  die 
T-720040 1 

Weld f ix ture  
T-7200077 

Weld pack 

Bond f ix tu res  
BJ-7200067 
BJ-7200377 
BJ-7200378 
BJ-7200379 

Bond f ix ture  s 
T-7200004 
T-7200174 
T-7200175 

Autoclave 
T-7200099 

Handling fixture 
T-72005 14 

1 

400-amp,  d c ,  tungsten iner t  
g a s  (dc-TIC) 

Forming  bulkhead cen te r  domes  

Forming  bulkhead thin skin 

Forming  J skin panel 

Welding dome in  bulkheads 

600-amp, dc ,  tungsten iner t  g a s  
(dc  - TIG) 

Assembling,  t r imming ,  and 
bonding honeycomb co re  
segments  

Bond- curing bulkhead 

Bond- curing honeycomb 
bulkhead 

Handling bulkhead 
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Table  4-  1.  Tooling Requ i rements  (Cont)  

. 
Tooling 

Hydrostatic t e s t  f lx ture  
T-7200009 

Inspect ion  f ix tu re  

-4pplication 

(Bulkhead invers ion  opera t ions )  

Hydros ta t i c  t e s t  f ixture 

Ul t rasonica l ly  inspecting 
honeycomb bulkhead 

No. 
Required  

1 

1 

AFT BULKHEAD ASSEMBLY 

Tooling r e q u i r e m e n t s  
f o r  t h i s  bulkhead a r e  
s i m i l a r  t o  t h o s e  for  
the  c o m m o n  bulkhead. 
H o w e v e r ,  no insula t ion  
o r  bonding tools  a r e  
r e q u i r e d .  

FORWARD SKIRT ASSEMBLY 

Subassembly  jig 

Subassembly  jig 
T-7630102 

A s s e m b l y  jig 
T-7630105 

M a s t e r  - coord ina te  
hole  pa t t e rn  t o  
m a t c h  S-IVB 
T -  72000 19 

M a s t e r  - mating 
gauge T -7200005 

Assembl ing f r a m e s  

i l s sembl ing  sk in  and s t r i n g e r s  
I 

Mating s k i r t  panels  and drl'll 
pilot h o l e s  

M a s t e r  fo rward  in te r face  

Mating gauge f o r w a r d  (See 
F i g u r e  4- 1. ) 

1 

1  

1 

1 

1 

A F T  SKIRT ASSEMBLY 

1 1 

1 Subassembly  jig 
T-7630073 

Assembl ing  sk in  f r a m e s  and 
s t r i n g e r s  
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Table  4-  1 .  Tooling Requ i rements  (Cont)  

i 

I 
Tooling .Application 

! 

.Assembly jlg I Assembl ing comple te  p n n ~ a l  
T-7200013 a n d  matlng 

--- i--- 

No. 
Required  

1 

A F T  INTERSTAGE -ASSEMBLY 

Subassembly  jigs .A s sembl ing  f r a m e s  
T-76300b1 7 ---/-GZench- I 

T-7630062 
I 

T-7630063 I I 

M a s t e r  
T-720 1486 

1 

1 1  

Suba s  sembly  j igs I 
I Assembl ing sk in ,  f r a m e s ,  and 

I 
T-7630064 
T-7630065 

.Assembly jig I 
T-7630067 

Subas sembly  jig 
T-7630065 

M a s t e r  - coordinate  
i n t e r f a c e  a t t ach  p a t t e r n  
S-I1 t o  S-IC,  
T-7200084 

M a s t e r  - con t ro l  
s e p a r a t i o n  i n t e r f a c e ,  
T-7200085 

Assembly  jig 

Subas sembly  jig 

Suba s se  mbly jig 
b 

1 e a c h  
s t r i n g e r s  

Assembl ing skin  a s s e m b l y  ana 
f r a m e s  t o  comple te  panel  

I 
I 
I 

a s s e m b l y  

Assembl ing  door  a s s e m b l y  1 

See F i g u r e  4- 1 

See F i g u r e  4-  1 

Mating i n t e r  s t age  panels  and 1 
dr i l l ing  a t t ach  bolt pa t t e rn  

Assembl ing antenna door  1 

Assembl ing a c c e s s  door  1 
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Table 4-  1. Tooling Requirements (Cont) 

A 

No. 
Required Tooling Application 

THRUST STRUCTURE CONE ASSEMBLY 

1 

1 

1 

1 

1 

Subassembly jig 

Subassembly jig 

Subassembly jig 

Monorail and hoist 

Access  platform 

-4ssembling frame segments 

Assembling frame and skin 

Automatic welder 

Propellant l ines and rocket 
engine irstallation 

THRUST STRUCTURE ASSEMBLY 

1 
1 

Suba s sembly jig Mating cone assembly and aft 
skir t  

I 

HEAT SHIELD ASSEMBLY 

1 

1 

1 

1 

Subassembly jig 

Subassembly jig 

Subassembly jig 

Assembly jig 

Master  - coordinate 
attach bolt pattern 

Assembling f rames  

Assembling web assemblies  

Assembling support beam 

Assembling beams,  f r a m e s ,  and 
web assemblies  

HANDLING FIXTURES 

1 

1 

t 

Collapsible work 
platform 

Mobile work 
platform 

C 

LOX tank operations 

Welding and installation 
operations 
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Table  4 -  1. Tooling R e q u i r e m e n t s  (Cont)  

4 . 3  SPECIAL TEST EQUIl'MEn'T 

Tooling 

Col laps ib le  work 
p la t fo rm 

E l e c t r i c a l  motor i zed  
bench wlth 250-pound 
capaci ty  

4 .  3. 1 Specia l  t e s t  equipment ( S T E ) ,  pre\- iously identi i ied a s  s y s t e m s  
m e a s u r i n g  device3 (SAMD), a r e  implements  o i  in-plant  equipment  r e q u i r e d  io 

m a n u i a c t u r e  o r  check out SGrID products  to the speciiicatioli.. ultil i iately b e t  

for th  by the c u s t o m e r .  These  dev ices  a r e  mot ivated  by S y s t e m s  Manufac-  
tur ing  Engineer ing  (ShIE) and may  be o i  a  spec ia l  design ( S T E )  o r  of q r o ~ ; ~ ; t l  

suppor t  equipment (GSE;) design,  dc~pending upon spec i i i c  iac tor) -  recjulre-  
merits. These  devices  111a)- range  i r o m  a  s imple  m e c h a ~ ~ i c a l  devlct, ,  siici.1 
a s  a  gauge, to  a  13-bay,  31- rack  e l e c t r i c a l  checkout s ta t ion  that  i s  113ed in 
the  s y s t e m s  checkout  of thc vehic le .  Specia l  t e s t  equipment i s  pro1.idt.d 11). 

t h e  (ShlE) group t o  the hlanuiacturing depar tmen t s  when unique i r n p l e i ~ ~ t ~ n t s  
a r e  r e q u i r e d  t o  m e a s u r e  tlie input o r  output oi  a s)-stetn o r  i t s  con>poliel:t+ 
( a s  d ic ta ted  by the speci i ica t ions  s e t  for th  by  Engineer ing  o r  b y  .tile c u s t o n ~ t ~ r )  
to  e n s u r e  the re l iabi l i ty  and a c c u r a c y  o i  the de l ive rab le  p roduc t .  The  S,L,IE 
g roup  o r d e r s  GSE i t e m s  i o r  Manuiacturillg to be used  a s  t e s t  equipment  
within the i a c t o r y .  Fac to ry  GSE i s ,  t h e r e f o r e ,  idelltical to de l ive rab le  GSL; 
a n d ,  where  ident ica l  s y s t e m s  o r  component  tes t ing  i s  r e q u i r e d ,  the GSE i s  
u t i l ized  to i t s  fu l l e s t  extent  to  provide  the  c u s t o m e r  with a  i inancia l  advarltagi. 
T h o s e  i t ems  previous ly  identified a s  SMD sha l l  r e t a in  the  identi ty oi  SiLlD 
throughout the S a t u r n  S-I1 p r o g r a m ,  and sha l l  be recognized a s  STE;. 

Application 

LH2 tank  opera t ions  

G e n e r a l  usage  

No. 
Requ i red  

1 

1 

FINAL ASSEMBLY W E L D  PACKS 

Weld pack 

W e l d  pack 

b00-amp,  d c ,  tungs ten  Ine r t  gas  
( d c  -TIG) ( u s e  with T  -7200040) 

600-amp,  d c ,  tungs ten  I n e r t  gas  
( d c  -TIG) ( u s e  wlth T -720076 1)  

3 

1 
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4.3 .2  The components, subassemblies ,  and assembl ies  of STE and 
factory GSE will be manufactured o r  purchased and will be inspected visually 
to verify acceptable levels of workmanship and reliabil i ty.  Each STE and 
end i t em of factory GSE will be inspected to verify complete physical  and 
functional c o ~ ~ f o r m a n c e  to applicable documentation. This  equipment will be 
periodically serviced and calibrated in accordance with established Quality 
and Reliability Assurance procedures .  Fac tory  GSE will receive the s a m e  
inspection and Quality and Reliability Assurance a s  will deliverable GSE and 
STE in process  physical inspection a t  al l  levels of fabrication (detail ,  sub- 
assembly ,  and a s  s  embly); however, the functional inspection will be 
per formed only at the end-item level  i n  accordance with the applicable 
acceptance checkout procedure.  

4 .3 .3  The acceptance checkout procedure i s  the document used by 
Quality and Reliability Assurance for  accomplishing functional checkout of 
STE a t  the initial acceptance and for  inspecting verification of operations at  
subsequent major change points. The document i s  applicable only to the 
unit o r  units that a r e  l isted in the procedure,  and i t  es tabl ishes  methods and 
procedures  essent ia l  to the checkout ( testing) and maintenance of the units.  
The acceptance checkout procedure i s  maintained by Sys tems  Manufacturing 
Engineering. 

4 .3 .4  The operation of STE i s  established by an  operating manual that 
i s  an instruction guide f o r  operating a specific STE model. These in s t ruc -  
tions a r e  complete, step-by-step directions that will leave no assumptions 
to the discretion of the opera tor .  Each operating manual i s  applicable only 
to the unit o r  units l i s ted i n  the manual. An operating manual i s  compiled a s  
a direct ive for the operator to follow when using STE to checkout an a i rborne  
o r  GSE pa r t  (functional pa r t ,  subassembly,  assembly,  o r  end i t em)  in 
accordance with the applicable process  specification requi rements  . 

4.3 .5  STE requirements  a r e  shown in Tables 4-2, 4-3, 4-4,  and 4-5. 

Table 4-2. Vehicle Systems Functional Tes t  Equipment 

1 
Model , 

Number 1 De s cription 1 Quantity 

1 8FC-0027 / Operating Manuals - Bench Test  of S-I1 Cont 1 l s e t  
I i 

8FC-0025 

8FC-5408 Automatic continuity analyzer support, 1 Vehicle-bench tes t  
j 

I I 
I 

Operating Manuals for  s t a g e  Testing During 1 10 s e t s  
Manufacturing (Sets)  1 

I i 

8FC-5435 

8FC-5436 

Console, vehicle component functional t es t  3 

Adapter, vehicle component functional t es t  
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T a b l e  4-2.  Vehicle S y s t e m s  Funct ional  T e s t  Equipment  (Cont)  

Model  
N u m b e r  

8 F C  -5452 

8 F C  -5454 

8FC-7101  

8FC-7501  

8 F C  -7502 

8FC-7603  i Conso le ,  t e l e m e t e r  functional  

Desc r ip t ion  

Conso le ,  h i g h - c u r r e n t  r e s i s t a n c e  t e s t  

Cryogen ic  h a r n e s s  t e s t  s e t  

. Conso le ,  colnmand d e s t r u c t ,  functional 

8FC-7601  

Quanti ty - 
1 

1  

1  

Conso le ,  instrument component  

Adapter ,  i n s t r u m e n t  coxnponent console 

Conso le ,  antenna checkout  

8FS-5801 I Conso le ,  hydrau l i c  s e r v i c e  I 

1 

1 

8 F S  -0002 

8 F S  -5804 1 Conso le ,  ARX'IA and s e r v o a c t u a t o r  I 

Vibra t ion  equiptnent ,  hydraul ic  
component  

Tab le  4-3. Func t iona l  T e s t  Suppor t  GSE 

8 F S  -59 19 

f lushing 

P r o o f  t e s t  unit ,  insula t ion  t e s t  coupons 

Mode l  
N u m b e r  

8FC-5420  

8 F C  -542 1  

8 F C  -5422 

8FC-5423  

1  

Desc r ip t ion  

Conso le ,  GSE module checkout  

Adapter  s v t ,  GSE module checkout  

Conso le ,  GSE logic d r a w e r  checkout  

Adap te r ,  GSE logic d r a w e r  checkout  

Quanti ty 

1 

1 s e t  

5 

1 s e t  
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Table  4-3. Funct ional  T e s t  Support  GSE (Cont)  

Quantity 

1 . 
1 s e t  

3 

1 s e t  

4 

1 s e t  

1 

I s e t  

I 

Model  
Number  

8 F C  -5424 

8 F C  -5425 

8 F C  -5428 

~ F C  -5429 

8 F C  -5430 

8 F C  -543 1 

8 F C  -5432 

8 F C  -5433 

Desc r ip t ion  

Console ,  GSE R F  d r a w e r  and rack  checkout  

Adapter ,  GSE R F  d r a w e r  and r a c k  checkout 

Console ,  GSE s p e c i a l  r e q u i r e ~ n e n t s  d r a w e r  
checkout  

Adapter ,  GSE s p e c i a l  r e q u i r e m e n t s  d r a w e r  
checkout  

Console ,  GSE logic r a c k  checkout  

Adapter ,  GSE logic r a c k  checkout 

Console ,  GSE s p e c i a l  r e q u i r e m e n t s  r a c k  
ct-ieckout 

Adapter ,  GSE spec ia l  r e q u i r e m e n t s  r ack  
checkout  

8 F C  -5437 

8 F C  -5440 

8 F C  -5441 

8 F C  - 5442 

8 F C  -5443 

8 F C  -5444 

8 F C  -5453 

8FC-5910  

:lutomatic (:ontinuit)- ana lyze r  suppor t ,  I I s e t  
CiSE bench 

K AC's  c,hecko~it console I 

0 -  to  2 2  - v d c  batter!; box assembly  

Ca l ib ra t ion  switching device  box 
a s s e m b l y  

Ca l ib ra t ion  load bank, box a s s e m b l y  

Banner  t e s t  s ta t ion  

In te rcom tes t  set  

Console ,  GSE checkout  high p r e s s u r e  
pneunlatic 

I 

2 

2 

1 

1 s e t  

2 

5 
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T a b l e  4-4. StAal Dtacll  S 1 E I.'unctlonal T e s t  E q ~ r i p m e n t  

+ 

Model  
N u m b e r  Llescriptiun Quanti  t ) .  

8FC-OC26 

8 F C  - 5407 

8FC-5901 

HFC-7601 

8FS-0003  

S p a r e  p a r t s  !'or Shli) tnodels  ( v e h i c l e )  1 s e t  . 

I 
I 

8FS-0006  LOX t.ink, ; i c iess  eqa ip lnent  2 

I 

8FS-0007 Conso le .  i c i n p a r j t u r e  nioni tor i l ig  

I 
I l .  
I 

8FS-5bO5 j C o n t r o l  unit ,  h y d r o s t a t i c  t e s t  i 1 
I f 

! I C e n t r o l  uni t ,  i iydros ta t ic  t e s t  8FS-5901 , 1 

i 8FS-5908  C o n t r o l  equipmer?t ,  btilkhead hyt l ros ta t ic  t e s t  I I I l  
8FS-590'9 I-1ydrost;itic t e s t  eqi.iprnent, bulkheac! 

I 
I 1  

/ asse l r lb ly  i 

Continiiity and  in su la t ion  r e s i s t a n c e  t e s t ,  1 s e t  
, S - I I s t a g e s  

I n s t r i l r n e ~ ~ t a t i o : ~ ,  !l):drotest 1 
I 

C o ~ ~ s o l e ,  a!lte!ina '-heckout I 1  

Co:lsc.)l.e, hea t  e l r ~ ; l e n t  con t ro l  
I 

8FS-5911  

8FS-5912  

C u ~ i s o l e ,  i edk  t e s t ,  i~ l su l a t io r l  c lo seou t  

Console ,  leak t e s t ,  LI-I2 tank insulat ior ;  

I 
1 I 

I 
I 
I 

8FS-5913  Leak t e s t  unit, LOX tank  1 
I 

8E'S- j14 
I 

P r e s s u r i z a t i o n  ::nit, p rope l l an t  t anks  3 
I 

8 F S -  791 3 I C (>nsole ,  purge  t e s t  cornr:lc;r; bulkhead 

8FS-5916  ! Conso le ,  p r e s s t i r e  t e s t  cjriarter pane l  
j 

8FS-5917 j P n e u m a t i c  t e s t  s y s t e m  

8FS-5918  Conso le ,  l e a k  de t ec t ion  dlid ;,urge 1 
1 
j s y s t e m  
1 . ~ --- . . . -- - .- - - -- - - 

::Cancel 
* 
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Table 4-5. Seal Beach Factory GSE 

- 
Model 

Number 

A7-40* 

A7-85 

A7-88 

A7 -89 

A7- 119 

C7-53 

C7-59 

C7-85 

H7-20 

H7-27 

H7 - 28 

H 7 - 2 9  

H7-30 

H7-83 

H7 -94 

H7-95 

S7-34:s 

S7-37* 

*Cancel 

Description 

LH2 tank servicing a i r  conditioner 

Ladder,  thrust  cone internal access  

Protective ring, LOX tank access  

Protective ring, LH2 tank access  

Portable helium leak detector set  

Quantity 

1 

4 

2 

2 

1 

P la te  set ,  blanking, pneumatic c / o  

Power cable set ,  engine checkout 
equipment 

Propellant utilization test  set  

Simulator, actuator, engine 

Sling, inter  stage and static firing 
segments 

Sling, ring segment support 

Lines,  adapter, tag 

Inter stage and static firing sk i r t  

Transpor ter ,  component sling 

Adapter center engine vert ical  installation 

Adapter outboard engine vert ical  
ins tallation 

Air servicing unit, e lectr ical  container 

Pump unit, portable, vacuum 

1 

1 

1 

4 

2 

1 

1 .  

1 

1 

1 

1 

2 

1 
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Table  4-5. Sea l  Beach F a c t o r y  GSE (Cont)  

Model 
Numbe r 

S7  -38% 

SDD-1512: 

SDD - 152::' 

SDD- 154::: 

SDD- 159 

SDD-163 

Descr ip t ion  

Serv ic ing  unlt ,  p recharge  

Head s e t s ,  i n t e rcommunica t ions  

Head s e t s ,  i n t e rcommunica t ions  

Fac i l i ty  in te r face  J -box 

E l e c t r i c a l  power cont ro l  and moni tor  

Cable  ins ta l la t ion ,  Stat lon VII 

Quanti ty 

1 

90 

10 

2 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

2 

2 

i 

SDD-165 I Flu id  d is t r ibut ion  s y s t e m ,  Stat lon VI1 

SDD- 19 1 

SDD- 192 

SDD- 193:' 

SDD- 196::: 

SDD- 197:: 

SDD- 198::' 

SDD - 199::' 

SDD-238 

SDD -2 39% 

SDD -243::: 

SDD -2 44':' 

SDD-262::' 

R e t r a c t  mechanism, fo rward ,  Stat ion VII 

R e t r a c t  m e c h a n i s m ,  aft ,  Stat ion VII 

Console ,  hydraulic power 

Cable  ins ta l la t ion  

Cable  ins ta l la t ion  

Dis t r ibut ion  s y s t e m  

Dis t r ibut ion  s y s t e m  

Adapter ,  s t age  f o r w a r d  e r e c t i n g  

Adapter ,  af t  hoist ing f r a m e  

Serv ic ing  uni t ,  hydraul ic  fluid 

J u m p e r  unit ,  hydraul ic  s y s t e m s  

S imula to r ,  c a m e r a  capsule  

*Cancel  
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Table  4-5. Sea l  Beach F a c t o r y  GSE (Cont)  

4. 4 COORDINATION TOOLS 

4 .4 .  1  MASTER MATING GAUGES 

Quanti ty 

2  

1 

3 

2  

2  

12 

1 .  

Xfodel 
Number  

SDD-263::: 

SDD -264::: 

SDD-273::: 

SDD-337;:: 

930 

93 1 

4. 4. 1 -  1 The fo rward  and aft rnas te r  mat ing  gauges wi l l  be of min imurn-  
weight m a t e r i a l ;  t h e s e s  gauges wil l  genera l ly  cons i s t  of a n  aluminurn ou te r  

r i n g  connected by approximate ly  12 inner  suppor t s  to  a  c e n t e r  hub. The 

gauge wll l  be f ab r i ca ted  i n  a  m a n n e r  that  wil l  allow i t  t o  be d i s a s s e m b l e d  into 
12 s e g m e n t s  fo r  shipping ( F i g u r e  4 -1 ) .  

:::Cancel 
1 

Descr ip t ion  

A r r e s t o r ,  c a m e r a  capsule  

Tool  s e t ,  c a n ) e r a  capsule  

R e c o r d e r ,  engine sequence  

Rack ,  power supply, 56 volts  dc ,  
2 0 0  a m p e r e s  

Instal lat ion f ix tu re ,  hydraul ic  s y s t e m  

Bll:!dup i i x t ~ ~ r e ,  hydraul ic  s y s t e m  
a s s e m b l y  

4. 4. 1 - 2  T h e  a f t  S-I1 in te r face  bolt a t tachment  points wil l  be located  
on the ou te r  r ing  of the a f t  m a s t e r  mat ing  gauge,  which wi l l  a l s o  provide the 
locat ion of the plugs and fitt ings for  the mat ing  of af t  sys tern  i n t e r f a c e s .  The 
S- IC  a s s o c i a t e  con t rac to r  will  provide a  s i m i l a r  m a s t e r  mat ing  gauge f o r  the  
S-IC fo rward  f a c e .  T h e s e  two tools  will  be exchanged to  check mat ing  s u r -  
f a c e s  and to  a s s u r e  s t r u c t u r e  and s y s t e m  in te r face  f i tups .  

4. 4. 1 - 3  The f o r w a r d  S-I1 in te r face  bolt a t tachment  points will  be 
located  on the ou te r  r lng  of the fo rward  m a s t e r  mat ing  gauge,  which will  

a l s o  provide the locat ions of the s y s t e m s  tunnel ,  plugs,  and f i t t ings for  the  
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mating of forward system interfaces .  The S - IVB associate contractor will 
provide a  s imi l a r  mas t e r  mating gauge for the S - IVB aft face. These tools 
wi l l  be exchanged to check mating surfaces  and to a s su re  s t ruc ture  and s y s -  
t em interface fitups. 

, 4. 4. 1-4 The m a s t e r  mating gauges will be delivered a s  requested b y  
MSFC. 
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