






G R O U N D  SERVICE ROOM 

I 
210 

AS3Y 3 

CAI. INTERFACE PREPARATION 
ALIGW, DRILL, ROUT, IWSTAlL INSERTS, POT. 

LOCATE, DRILL, ROUT, lNSTALL IWSERTS, POT. 

OPTlCAl lY  ALIGW, MAEXIRE, lWlSTAl l  EPOXY PAD A X 0  VIBRATIOM DAIIIPERERS. 
lNTlEIRlFACE PREPARATION 
DtlU, ROUT, POT, f M S T l l l  FDRWARb PROTECTlVE P l N G  

P BREPARbL710N 
DRtl l ,  ROUT, POT, PAtBdT TDICOIUP, 115TAlL AF? PROTECTIVE RING. 

tU ASSEMBLY S N I B A ~ ~ N T / S T ~ R A G E  PREPARATllOtU 
INSTALL CABLE TRAY, IAB~FOL~DS, car8 PLATES, COMPOF~EEITS, CABLES. PERFO~M IYIRBER, END @fir FNRU 
AND P R f l l l l N A R Y  W I I  SIlSTfAI l E A l  TEST. 

I< Ahlo SYSTEM TESTIIHO 
BUR W ~ U L  RMB G A ~ ~  SVSTEB rm 
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2 0 3 / 2 0 5  M A J O R  C O M P O N E N T  D I F F E R E N C E S  

G E N E R A L  

2 M E A S U R I N G  D I S T R I 1 3 t J ' T O R S  

9 M E A S U R I N G  R A C K S  

2 E X P E R I M E N T S  ( M S C ,  L O W - G )  

1 C - B A N D  T R A N S P O N D E R  

C O N T I N U O U S  C O O L A N T  T E M P  C O N T R O L  

1 M E A S U R I N G  D I S T R I B U T O R  

4 M E A S U R I N G  R A C K S  

N O  E X P E R I M E N T S  

2  C - B A N D  T R A N S P O N D E R S  

D I S C R E T E  C O N T R O L  
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PRODUCTION TEST 

MANUFACTURI NG 













T Y P I C A T ,  O R B I T A L  E V E N T S  

o O R B I T A L  P I T C H  R A T E  

o O R B I T A L  S A F I N G  OE 'THE S - I V B  

o 20 '  P I T C H  D O W N  WITH O R B I T A L  P I T C H  R A T E  

o A S T R O N A U T  C O N T R O L  O F  T H E  I U / S - I V B  

o C S M / S  - I V B  S E P A R A T I O N  ( I N E W  T I A L  H O L D  W I T H  A S T R O N A U T S  

" H E A D S  U P " )  

o R E N D E Z V O U S  O F  C S M  & S - I V B  
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D r i ~ L ' q R f r '  TIME ZEQ"Lt.,E 

L-~IT?ibARD ENG NFT= 0952. 7 
CUTOFF INITIATE 

LEVEL SENSOR 

TIME BASE #2 
NFT= 0:2: 16. 1 

LIFTOFF l NIT1 ATES 
TIME BASE # 1  
NFT= 0 NFT= NOMINAL FLIGHT TIME 
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LAUNCH VEHICLE DATA ADAPTER 

BLOCK DIAGRAM 

CONTROL D I STR I - 
B UTOR 
C OMP UTER I NTER - 
FACE UNIT 
TELEMETRY 
ESE 

PLATFORM I NTEGRATI NG 
G IMBAL  RESOLVERS A(iCELER0METERS 

CONTROL DISTRIBUTOR 
CONTROL COMPUTER 

I DIGITAL INPUT) 
I MULTIPLEXER I 

COMPUTER l NTERFACE UNIT 
COMMAND RECEIVER 

CONTROL D I STR I B UTOR 
ESE 









LVDClLVDA D l  FFERENCES FROM S-IU-203 

LVDC 

NOISE SUPPRESSION 
NEW PRESSURE REI EASE VALVES 

LVDA 
DUPLEX VOLTAGE i NPUTS TO SWITCH SELECTOR REG I STER 
MINOR RELIABIL ITY INCREASES 
NEW PRESSURE RELEASE VALVES 
RE PLAC I NG TEFLON COOLANT HOSE 
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A S - 2 0 5  A T T I T U D E  C O N T R O L  S Y S T E M  

F U N C T I O N  

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

o T O  G U I D A N C E  C O M M A N D S  

o I N  T H E  P R E S E N C E  O F  E N V I R O N M E N T A L  D I S T U R B A N C E S ,  
I. E . ,  W I N D S  

R ' E Q U I R E M E N T S  - 

P R O V I D E  V E H I C L E  S T A B I L I T Y  & R E S P O N S E  C H A R A C T E R I S T I C S  

o T O  M A I N T A I N  A D E Q U A T E  S T A B I L I T Y  M A R G I N S  

o T O  M A I N T A I N  L I N E A R - R A N G E  A C T U A T O R  C O N T R O L  

o T O  P R O V I D E  N E C E S S A R Y  R E L I E F  O F  V E H I C L E  B E N D I N G  
M O M E N T S  

o T O  R E G A I N  C O N T R O L  A F T E R  S T A G E - S E P A R A T I O N  

o T O  P R O V I D E  O R B I T A L  F L I G H T  C A P A B I L I T Y  
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SIGNIFICANT A T  I1  I 'UDE CON'I,.: OL SYSTEM ! 11'1 "VEPGTA TION CZANCES 
AS-291 THfi OUGH iZF-20'  

(a)  C o n t r o l  S igna l  
P r o c e s s o r  (CSP)  

(b) C S P  

Modif ica t ion  - Ef fec t iv i ty  

I inp le~l i i .n t  a  dua l -  
r a t e  s w i t c h  

AS-202 and  
s u b s e q u e n t .  

Ar'ti ; t i c  i f  f i l t e r  t o  AS-202 and  
th F r n e r g e n c y  De tec t ion  subsequen t .  
Sys  tern -@DS ) R a t e  Swi tch  

( c )  S-IVB s t a g e  S p a c e c r a f t  D. C. Ga in  AS-205 and  
a t t i t ude  e r r o r  compa t ib i l i t y  i m p l e  - s u b s  equent  
D. C. a m p l i f i e r s  m e n t a t i o n  CSM's  

(d )  Auxi l iary  P r o p u l s i o n  Synchron iza t ion  of 
S y s  tern (APS)  s p a t i a l  A P S  r o l l  eng ine  
a m p l i f i e r s  f i r i n g  d u r i n g  S-IVB 

b u r n  

( e )  1 2  ma. m a g n e t i c  Addit ion of r edundan t  
a m p l i f i e r s  i n v e r t e r  

( f )  F l i g h t  C o n t r o l  
C o m p u t e r  F C C  

E l i m i n a t i o n  of 
u n d e s i r a b l e  s igna l  
p a t h s  . 

AS-202 and 
s u b s e q u e n t  

AS-202 and  
s u b s e q u e n t  

ALL ATTITUDE CONTROL SYSTEM COMPONENTS HAVE BEEN QUALIFIED 





TELEMETRY SYSTEM 

COMP UTER DATA STREAM 

I----- DDAS OUTPUT 

FLIGHT 
CONTROL 
D I SCRETES 

ENGR 
D l  SCRETES 

ESE D i  SCRETES 

ESE ANALOGS 

FLI  GHT 
C ONTR OL 
ANALOGS 

ENGR ANALOGS 

NOTE; HEAVY t! IdES INDICATE FROM S- IVB 270 MUX BO TIME SLOTS 
FL I GHT C ONTR OL DATA To S-IVB PCMIDDAS (ALL S- IVB FLIGHT CONTROL DATA) A 0  TIME SLOT 





C-BAND 
TRANS PONDER 

1 Inhibit  I Inhibit  --- " - -- - LV DA 

Both C-Band Transponders Operate At Same Frequency 

Rec. 

Xmt. 5000 Mc 

Rec. 5060.194 Mc 

Azusa 
Sub-system 

AZUSA 
TRANS PONDER 
TY PE-C 

RAD I0 
I NTERFERENCE 
Fl LTER 

a A 





































OW PROGRAM 

COMPONENTS 

D E S I G N  A N A L Y S V  

Q U A L I F I C A T I O N  T E S T  

SYSTEM 

C R I T I C A L  
D E S I G N  R E V I E W  

C R E  C R I T I C A L  
? E S I G N  R E V I E W  

A C C E P T .  T E S T  C O N F I G U R A T I O N  A U D I T  

S Y S T E M  T E S T  

C O N T I  N U l T Y  A N D  M E G G E R  
f 

U M B I L I C A L  T O  E N D  I T E M  

t 
I U  S Y S T E M  C H E C K O U T  
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EDS D l  FFERENCES 203 - 205 

EDS ENGINE CUTOFF INHIBITED ON S - I U  203 

26 EDS MEASUREMENTS ON.-S-I U 203 

16 ENG I NE OUT (2 PER ENG I NE) 
2 LAUNCH VEHI CLE EXCESS IVE RATE 
2 LAUNCH VEHICLE ATTITUDE REFERENCE FA1 L 
1 ABORT REQUEST 
2 EDS LIFTOFF 
3 AUTO ABORT 

OM S - I  U 205 ABOVE S IGNALS GO DIRECTLY TO SPACECRAFT. 

S - IU  205 EDS SYSTEM CHANGED TO ACCOMMODATE SPACECRAFT 101 (BLOCK 11). 

ELIMINATED 20 SECOND TIMER - SWITCH SELECTOR PERFORMS EXCESSIVE RATE 
SWITCH - IMPROVED RELIABILITY. 

CIRCUIT ADDED TO PREVENT LAUNCH VEHICLE CUTOFF AT T + 40 SECONDS I F  A N  ABORT 
OCCURS PR I OR TO 40 SECONDS. 0 
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DESIGN REQUIREMENTS 

GAS BEAR I NG SUPPLY 

THEKMHL CONDITIONING 

NON-HAZARDOUS ENVIRONMENT 

COMPARTMENT TEMPERATURE 

PRESSURE REGULBT ION 

TEMPERATURE CONTROL 

GROUND HEAT LOADS 

FLIGHT HEAT LOADS 

TEMPERATURE CONTROL 



















SAFETY CONS I DERATI ONS 

1. GN2 PURGE - INERT ENVIRONMENT DURING & AFTER PROPELLAM LOAD1 NG 

2. W I M  LEAKAGE - MAX. LEAKAGE .O1% OF AMT. REQ'D FOR COMBUSTI ON 

3. THERMAL SHROUDS - REPLACED WITH NON F U M W B L E  ALUM1 N U M  TAPE 

4. PROTECTIVE COVERS - PROTECT I U AGAINST PROPELLANT SPILLAGE 

5. SYSTEM PROCEDURE REVIEW - l NSURE COMPATAB l L l T Y  W l T H  SAFETY 
REQU l REMENTS 





































IU TEST HISTORY & S 





POST MANLJFACTUR I NG CHECKOUT 

S I M P L l F l E D  FLOW D I A G R A M  UPRATED SATURN I INSTRUMENT UNIT  

UPDATE C/O STATI ON 

I VAL1 DATE C/O STAT1 ON 

I U M B I  LICALIEND ITEM I 
I PRESSURE & LEAK TESTS 1 

I UIESE HOOKUP 

SUB SYSTEM 
o GUID. & CONT. 
o NETWORKS 
o RF 

TESTS 
o INST, & T M  
o ECS 

I SUB SVSTEM 

76 TOTAL TESTS: 
34 AUTOMATIC TESTS 
42 MANUAL TESTS 

I NTEGRATED -..- 

SUB SYSTEM I NTEGRATED TESTS 
o GUI D. Qc CONT. o ECS 
o I NST. & T M  12 

. o EDS . 

o SIMULATED PLUG G2OP 
o SIMULATED FLIGHT 

PESTS 

TEST1 NG COMPLETED:. . I I 19 SEPTEMBER, 1966 



I UP DATE C/O STAT I ON 

I VAL1 DATE C/O STAT1 ON 

POD K I T  I NSTALWTION b INSPECTION I 

I UIESE HOOKUP I-' 
I SUBSYSTEM TESTS 

o GU I D. & CONT, o ECS 
. o NETWORKS o RF 
, o INST, & T M  

I NTEGRATED SUBSYSTEM TESTS- 

t o GUID. & CONT, J ECS 
o INST. & T M  

l NTEGRATED SYSTEM TESTS 

o S I MULATED FLIGHT ( kD?MiiiATED PLUG DROP 

TOTAL NUMBER OF TESTS 





PERCENT CONTR l BUTION TO I U  FA1 LURE 
R ISK 

o INERTIAL SUBSYSTEM 
GAS BEARING S lPPLY 
BATTERY Dl0 
56 VOLT POWER SUPPLY 

o THERMAL COND ITIONI NG SUBSYSTEM 
BATTERY D40 

o ALL OTHER COMPONENTS 



H l STORY OF S l NGLE POINT FA1 LURES I N  CR I T l C A L  COMPONENTS 

0 FLIGHT CONTROL COMPUTER 

0 ST-124M l NERTl AL  PLATFORM 

0 AUX POWER D l  STR l BUTOR 

0 FIRST STAGE PRESSURE REGULATOR 

0 K-SEAL LEAKAGE 

0 BATTERY 

0 LVDA 







SATURN IB/V COMPOSITE SCHEDULE 1 w MASTER P H ~ S I M G  SCHEDULE 



STATUS & SCHE 



I U  205 MODIFICATION KIT STATUS 

TOTAL D I RECTED S I NCE LAST SYSTEMS TEST - 35 

ALREADY INSTALLED - 2 

TO BE I NSTALLED PR I OR TO RETEST - 32 

TO BE KITTED TO KSC - l*  

* Spotfacing of Control Signal Processor. Flight Unit Being Recycled To 

Vendor; Change Wil l  Be In CSP When It Arrives At KSC. 



IU 
EXPECTED LIFE TIME 
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PRELIM1 NARY ESTIMATES OF RESI DUAL I UIS- IVB RATES 

FA1 LURE MODE EFFECT 
RESULTANT 
RATE* 

LVDA LOW VOLTAGE, LADDER OUTPUTS FULL ON, 3 TO 6 ' 1 s ~ ~  -p, ** 
EDS RATE GYROS NOT NO RATE COMPENSATI ON 15 TO ~ O ~ I S E C - R  
RUNNING 

ST-124M GYROS AND EDS ATTITUDE ERROR INCREASES 3 TO 6 ' 1 9 ~ - P ,  Y** 
GYROS F A I L  TO L I  M I T  OF 2.5', NO RATE 15 TO 3 0  ISEC -R** 

COMPENSATI ON 

ST-124M GYRO FA1 LURE ATTITUDE ERRO% INCREASES 0.5 TO LO'ISEC-P, Y, R 
TO L I M I T  OF 2.5 

LVDCIDA FA1 LURE LADDER OUTPUTS FULL ON 3 ' 1 s ~ ~ - P ,  Y, R 

*ESTIMATED M A X I M U M  RATE BUILD UP WHICH MAY OCCUR WITH IN  60 SEC. 

**DEPLETl ON OF FUEL GOVERNS M A X I M U M  RATE REACHED. 





FUNCTIONS OF THE IUlSC INTERFACE 
(EDS FUNCTIONS COVERED UNDER ELECTR ICAb SYSTEM) 

POWERED FROM I U  
D I FFERENTIAL PRESSURES (P&Y) 1 TM FROM I U  
I NTERNAL TEMPERATURE 

SC DISPLAYS 

o LV AlTlTUDE REFERENCE FAIL 
LVDC HAS DETERMINED UNREASONABLE ONE OR MORE OF THE 
BACK-UP PLATFORM RESOLVER READ I NGS. 

o GU I DANCE REFERENCE RELEASE 
INDICATES TO AGC THAT THE PLATFORM HAS BEEN RELEASED. 
OCCURS 5 SECONDS PRIOR TO LIFTOFF 

o AGC LIFTOFF 
I ND I CATES LIFTOFF. GENERATED BY I U UMB l L l  CAL RELEASE. 







GROUND RULES 

ALL L I Q U I D  MUST BE OUT OF PROPELLANT TANKS W I T H I N  

4 112 HOURS AFlER ORBITAL INSERTION 

COLD HELIUM AND HYDROGEN BOl lLES MUST BE STABILIZED 

OR DECREASING AT 1000 PS I A  OR LESS W I T H I N  4 112 HOURS 

AFTER ORB ITAL I NSERTI ON 

AMBIENT HELIUM BOTTLES NEED NOT BE DUMPED BUT W I L L  

BE DUNPED TO 1000 P S  I A  OR LESS WITH I N  4 112 HOURS AFTER 

ORBITAL I NSERTI ON I F NO HARDWARE MOD1 F I  CAT IONS ARE 

REQU l RED 



MODIFICATIONS FOR ORBITAL SAFING K I T  

FUEL VENT LINE 

ADDITION OF: 
ONE P NEUMATI C VALVE 
PNEUMATI C CONTROL MODULE 
TWO SWITCH SELECTOR FUNCTIONS 
A ONE-INCH LINE 
OPEN AND CLOSE T M  INDICATIONS FOR VALVE 

LOX VENT L I  NE 

ADDITION OF: 
ONE PNEUMATIC VALVE 
PNEUMATI C CONTROL MODULE 
TWO SWITCH SELECTOR FUNCTl ONS 
A ONE-INCH LINE WHICH RUNS 180 DEGREES AROUND STAGE 
OPEN AND CLOSE T M  I NDI CAT1 ONS FOR VALVE 
TEMPERATURE & PRESSURE MEASUREMENTS I N EACH 

NOZZEL OF NEW LINE 

o COLD HELIUM BOTTLE 
NO MODIFICATIONS 

o PNEUMATIC BOTTLE 
NO MODIFICATIONS 

o ENG I NE START BOTTLE 
-- ADD B I A N K I  NG FLANGES I N  RECHARGE LI NES 

o ENGINE CONTROL BOTTLE 
NO MODIFICATIONS 

o DUMP LOX & FUEL THROUGH ENGINE 
ELECTR ICAL MOD1 F I  CAT1 ONS - 
E l  GHT SWITCH SELECTOR 

FUI\!CT I ONS 

0 APS BOTTLES 
NO MODIFICATIONS REQUIRED 





LH2 NPV (PR I MARY) 

LH2 NPV (SECONDARY) 

LOX PROPULSIVE VENT 

LOX NPV 

COLD HELIUM DUMP 

ENGINE DUMP 

LOX 

FUEL 

J-2 CONTROL BOTTLE 

STAGE PNEUMATIC 
BOTTLE 

APS HELl UM BOTTLES 

APS PROPELIANT DUMP 

PRELIMINARY 205 ORBITAL TIMELINE 

3 to  4 Min 

C 2 Min 

1 2 t o  3 Min (appro 

I I 

I I I 
90 Min 180 Min 270 Min 

F i r s t  Pass Second P a s s  Third P a s s  
Over U.S. Over U.S. Over U.S. 








