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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 

DEFINITION OF SATURN §A-507 & SUBS 
FLIGHT SEQUENCE PROGRAM 

I. INTRODUCTION 

The purpose of t h i s  document i s  t o  def ine  the f l i g h t  sequence 
even t s ,  time bases,  s t age  switch s e l e c t o r  channel assignments, LVDA 
Disc re te  Outputs, Inputs  and I n t e r r u p t s  f o r  the  Saturn SA-507 & Subs 
veh ic les .  Specia l  requirements and r e s t r i c t i o n s  defined i n  t h i s  document 
w i l l  be imposed on the Marshall Space F l i g h t  Center and i t s  con t rac to r s  
a s  app l i cab le ,  t o  insure  the  proper functioning of the  equipment i n  the  
var ious  s t ages  f o r  required vehic le  timing and sequencing t o  occur a s  
ou t l ined  i n  t h i s  I n t e r f a c e  Control Document (ICD) . 

11. DEFINITION OF TlME BASES FOR THE TlME SEQUENCING OF SA-507 & SUBS 

A .  General 

Eight  (8) primary time bases a r e  used i n  t h i s  SA-507 & Subs Vehicle 
F l i g h t '  Sequence Program in order t o  achieve an optimum veh ic le  mission 
wi th  s u i t a b l e  sequen t i a l  opera t ion  and timing of f l i g h t  veh ic le  events .  
Four (4) a 1  t e r n a t e  time bhses a r e  a l s o  programed f o r  use should a need 
a r i s e .  

safeguards a r e  used where necessary t a  prevent premature i n i t i a t i o n  
of time bases.  

Proper establishment of time bases provides a s a f e  and r e l i a b l e  
veh ic le  on the  pad and throughout the f l i g h t .  Each time base w i l l  be 
e s t ab l i shed  by the  normal method when the requi red  c r i t e r i a ,  a s  ou t l ined  
i n  t h i s  I C D ,  has been received by the  Launch Vehicle D i g i t a l  Computer 
GVDC) 

I f  a time base i s  not  e s t ab l i shed ,  subsequent time bases cannot be 
s t a r t e d  and the vehic le  mission cannot be completed. Therefore,  to 
f u r t h e r  increase  mission r e l i a b i l i t y  i n  the  absence of the normal t i m e  
base s igna l s ,  backup methods a r e  used f o r  e s t a b l i s h i n g  time bases.  

Both the normal and backup methods f o r  s t a r t i n g  each time base 
a r e  explained i n  the following paragraphs. 



B. Time Base #1 (Ti) 

Time Base /I1 (Ti) i s  i n i t i a t e d  by a l i f t o f f  s igna l  provided by the  
deactuat ion  of the  l i f t o f f  r e l a y  i n  the  I U  a t  the  umbil ical  disconnect .  
However, a s  a s a f e t y  measure, the  Launch Vehicle D i g i t a l  Computer (LVDC) 
w i l l  no t  recognize the  l i f t o f f  s i g n a l  and s t a r t  TI p r i o r  t o  rece iv ing 
Guidance Reference Release p lus  16.0 seconds (L i f to f f  -1.0 second). 

A backup method f o r  s t a r t i n g  T1 i s  provided should the  LVDC f a i l  t o  
r ece ive  o r  recognize the l i f t o f f  s i g n a l .  I f  Ti  i s  not  i n i t i a t e d  wi th in  
17.5 seconds a f t e r  Guidance Reference Release, the  LVDC s h a l l  monitor the  
v e r t i c a l  accelerometer .  I f  a s i g n i f i c a n t  pos i t ive  acce le ra t ion  ( i n  excess 
of 1 g.) e x i s t s ,  the  LVDC assumes l i f t o f f  has occurred and begins Ti .  A 
time adjustment i s  made by the  computer. 

No "Negative Backup" ( i .e . ,  provis ions  f o r  the  LVDC t o  r e t u r n  t o  
prelaunch condi t ions)  i s  provided because the Saturn V veh ic le  could 
s a f e l y  complete Ti  on the  pad without  ca tas t roph ic  r e s u l t s ,  i n  t h e  
event  TI began by e r r o r .  

C. Time Base #2 (T2) 

The S-IC inboard engine s h a l l  be cu to f f  by the  LVDC through the  
S-IC switch s e l e c t o r  a t  a predetermined time on Time Base 111 (TI + 
134.6). A t  t h i s  time, the  LVDC s h a l l  monitor the  downrange accelero-  
meter .  I f  s u f f i c i e n t  downrange v e l o c i t y  e x i s t s ,  the  LVDC s h a l l  s t a r t  
Time Base $12 (T2). 

U s e  of the  downrange v e l o c i t y  reading provides a safeguard a g a i n s t  
s t a r t i n g  T2 on the  pad should T1 be s t a r t e d  without l i f t o f f .  Fur ther-  
more i f  T2 i s  no t  e s t ab l i shed ,  no subsequent time bases can be s t a r t e d .  
This insu res  a s a f e  veh ic le  r equ i r ing  a t  l e a s t  one a d d i t i o n a l  f a i l u r e  
t o  render the veh ic le  unsafe on the  pad. 

D. Time Base #3 (Tg) 

Af te r  arming the  S-IC outboard engines propel lant  dep le t ion  cu to f f  
sensors  through the  S-IC switch s e l e c t o r ,  the  LVDC s h a l l  i n f t i a t e  Time 
Base #3 (T3) upon receiv ing e i t h e r  of two redundant outboard engines 
cu to f f  s i g n a l s .  The S-IC Outboard Engines Cutoff "A" s i g n a l  (INT 5) 
from the  S-IC dep le t ion  c i r c u i t r y  i s  t h e  primary s i g n a l  f o r  s t a r t i n g  Tg. 
The S-IC Outboard Engines Cutoff "B" s i g n a l  (DIN 18) from 'the backup 
d e p l e t i o n  c i r c u i t r y  i s  a backup s ignal .  

E . Time Base #4 (T4) 

Af ter  arming the  S-I1  LOX deple t ion  cutoff  sensors through the  
S-I1  switch s e l e c t o r ,  the  LVDC s h a l l  i n i t i a t e  Time Base /I4 (T4) upon 
rece iv ing  e i t h e r  of two s i g n a l s ,  S-11 Engines Cutoff o r  S-I1 Engines 
Out. The S-I1  engines cu to f f  s i g n a l  from the  S-I1  dep le t ion  cutoff  
c i r c u i t r y  i s  the  primary s i g n a l  f o r  s t a r t i n g  T4. The S-I1  engines ou t  
s i g n a l  from the  t h r u s t  OK c i r c u i t r y  i s  a backup. 



E.  Time Base ?!!4 (T4) 

A redundant S-I1 Engines cutoff  cormnand i s  issued a t  the  s t a r t  of 
T4 ( T 4 +  0.1), a s  a safeguard aga ins t  having s t a r t e d  T4 wi th  t h e  t h r u s t  
of the  S-I1 engines present .  

E ,  Time Base 85 (T5) 

Af te r  a predetermined time on T4 o r  Tqa (Tq + 10.0 o r  Tqa + 15.0), 
s u f f i c i e n t  t o  allow the  S-IVB engine t o  e s t a b l i s h  t h r u s t  OK, the LVDC 
s h a l l  s t a r t  Tg a f t e r  receiving any two of four funct ions  monitored by the  
LVDC. The funct ions  a r e  (1) S-IVB Engine Out "A" (2) S-NB Engine O u t  
"B" (3) S-IVB Velocity Cutoff which i s  issued by the LVDC through the  S-IVB 
switch s e l e c t o r  (4) Loss of t h r u s t  determined by LVDC using accelerometer 
readings.  

A redundant S-IVB engine cutoff  command i s  issued a t  the  s t a r t  of 
Tg ( ~ g  + 0.1) a s  a safeguard aga ins t  having s t a r t e d  Tg with the  t h r u s t  of 
the  S-IVB engine present .  

6 .  Time Base !I6 (Tg) 

Af t e r  a predetermined time on Time Base #5, Time Base /I6 s h a l l  be 
i n i t i a t e d  by the LVDC upon solving the r e s t a r t  equation. The s t a r t i n g  
of Time Base !I6 can be inh ib i t ed  by the  "Translunar I n j e c t i o n  Inh ib i t "  
s i g n a l  (DIN6) from the spacecraf t .  

The s t a r t i n g  of Time Base /I6 can a l s o  be inh ib i t ed  during Time 
Base 1I5 by use of a DCS i n h i b i t  command. However, once t h i s  DCS i n h i b i t  
i s  s e t ,  i t  cannot be removed t o  allow s t a r t  of Time Base 7%. 

H. Time Base 87 (T7) 

After  a predetermined time, s u f f i c i e n t  t o  allow the  S-IVB Engine t o  
e s t a b l i s h  Thrust OK (Tg + 584.0 sec . )  the  LVDC s h a l l  s t a r r T 7  a f t e r  r e -  
ce iv ing any two of four  funct ions  monitored by the  LVDC. The funct ions  
a r e  (1) S-IVB Engine Out "A" (2) S-IVB Engine Out "B" (3) S-IVB Velocity 
Cutoff which i s  issued by the  LVDC through the S-IVB switch s e l e c t o r  (4) 
Loss of t h r u s t  determined by the  LVDC using accelerometer readings.  

A redundant S-IVB Engine Cutoff corknand i s  issued a t  the  s t a r t  of 
T7 (T7 + 0.1) a s  a safeguard aga ins t  having s t a r t e d  T7 wi th  the  t h r u s t  
of the S-IVB engine present .  

I. Time Base /I8 (T8) 

The s t a r t i n g  of Time Base /I8 s h a l l  be inh ib i t ed  i n  the  LVDC. This 
i n h i b i t  must be removed by DCS command p r i o r  t o  LVDC i n i t i a t i o n  of Time 
Base 1/8. 



I f  t h i s  LVDC i n h i b i t  (S-IVB Propellant  Dump Inhibi t ) .  i s  removed 
a f t e r  T7 + 7200.0 seconds, the  LVDC s h a l l  i n i t i a t e  Time Base W8. 

J. Al te rna te  Time Base #4a (T4a) 

Al te rna te  Time Base I14a (T4a) s h a l l  be programed f o r  use i n  e a r l y  
s t ag ing  of the S-IVB s tage .  This time base s h a l l  be i n i t i a t e d  by the  
LVDC upon receiving e i t h e r  of two s igna l s ,  S/C I n i t i a t i o n  of S-II/S-IVB 
Separat ion "A" o r  S/C I n i t i a t i o n  of S-II/S-IVB Separation "B". The 
s t a r t i n g  of Tqa s h a l l  be inh ib i t ed  u n t i l  T3 + 1.4 seconds. 

K: Alte rna te  Time Base 116a ( T G ~ )  

Al te rna te  Time Base 116a (T6,) s h a l l  be programed f o r  use should t h e  
02-H2 burner malfunction between the  t i m e s  T6 + 48.0 seconds t o  Tg + 341.3 
seconds. This a l t e r n a t e  time base s h a l l  be i n i t i a t e d  by the  LVDC upon re- 
ce iving "02-H2 Burner Malfunction" s igna l  (DIN 3) from the  S-IW stage.  
Af te r  completion of t h i s  a l t e r n a t e  sequence, the  LVDC s h a l l  r e t u r n  t o  
Time Base 86. 

L. Al te rna te  Time Base #6b (Tbb) 

Al te rna te  Time Base #16b (T6b) s h a l l  be programed f o r  use should 
t h e  02-H2 burner malfunction between the  time T6 + 341.3 seconds t o  T6 
+ 496.7 seconds. This a l t e r n a t e  time base s h a l l  be i n i t i a t e d  by the LVDC 
upon rece iv ing  a  "02-H2 Burner Malfunction" s igna l  (DIN 3) from the S-IVB 
stage. .  Af ter  completion of t h i s  a l t e r n a t e  sequence, the LVDC s h a l l  r e t u r n  
t o  Time Base #6. 

M. A l te rna te  Time Base 116c (T6c) 

Al te rna te  Time Base Y16c (TgC) s h a l l  be programmed f o r  use should 
a  f a i l u r e  occur which would requ i re  a  delay i n  the  S-IVB r e s t a r t  at tempt.  
The spacecra f t  "Translunar I n j e c t i o n  Inhibi t"  s igna l  (DIN 6) s h a l l  be r e -  
quired by the LVDC before t h i s  a l t e r n a t e  time base s h a l l  be i n i t i a t e d .  

The LVDC s h a l l  be programmed t o  look f o r  the  Translunar I n j e c t i o n  
I n h i b i t  s i g n a l  a t  T6 + 41.0 seconds, a t  which time T6c s h a l l  be i n i t i a t e d  
i f  the  s i g n a l  i s  present .  

The LVDC s h a l l  a l s o  be prograunned t o  look f o r  the  Translunar In- 
j e c t i o n  I n h i b i t  s igna l  a t  T6 + 497.3 and then once per computer cycle  
( % o n c e  per second) between the  times T6 + 497.3 and T6 + 560.0 seconds. 
I f  t h e  s i g n a l  i s  present  the LVDC s h a l l  i n i t i a t e  T6=. 

Upon completion of Time Base #6c, the  LVDC s h a l l  r e t u r n  t o  Time 
Base 115 updated by the  time elapsed i n  Time Base #6 and Al ternate  Time 
Base 116~. 



N. Additional SA-507 & Subs Sequence Requirements 

a .  The I U  telemetry and S-IVB telemetry.shal1 be ca l ib ra ted  a f t e r  
f i r s t  i n se r t i on  by using a spec ia l  sequence. This spec ia l  sequence of 
events cons i s t s  of I U  and S-IVB Telemetry Cal ibra t ion Commands and s h a l l  b~ 
i n i t i a t e d  by the LVDC using specia l  tracking s t a t i o n  acquis i t ion  log ic .  
The f i r s t  telemetry ca l i b r a t e  command s h a l l  be issued 60.0 seconds a f t e r  
s t a t i o n  acquis i t ion  as,  determined by the LVDC. 

b. The S-I1 Stage Mixture Ratio Sh i f t  from 5.5 t o  4.5 s h a l l  be 
i n i t i a t e d  by the  LVDC based on Program Logic (When T l i  = 0) .  On SA-507, 
t h i s  MR S h i f t  s h a l l  occur when Tg = (IGM i n i t i a t e d  + Tli) seconds + a 
comp cycle,  -0. 

Since T l i  i s  changed for  S-I1  Engine out ,  t h i s  log ic  delays the MR 
S h i f t  and provides fo r  TLI .capabi l i ty  with one S-I1 Engine out .  

Note 1 

During the S-IVB f i r s t  burn the  LVDC i s  programed t o  i n i t i a t e  an 
S-NB engine purge by issuing the command "Engine Fump Purge Control Valve 
Enable On" through the switch se lec tor  9,.0 seconds k 1.0 second pr io r  t o  
ve loc i ty  cutoff  of the  S-IVB engine. The purpose of t h i s  purge i s  t o  

the  moisture i n  the s ea l  cav i t i es .  

Note 2 

After  l i f t o f f  plus 480 seconds the water coolant valve s h a l l  be 
switched open or  closed by the LVDC through the I U  switch s e l ec to r .  The 
LVDC s h a l l  be programmed t o  open the coolant valve when e i t h e r  of two 
thermal switches mounted i n  the water/methanol system close  and t o  
c lose  the valve when both of the switches a r e  open. This s h a l l  not  
i n t e r f e r e  with other  events i n  the f l i g h t  sequence. 

Note 3 

I f  Al ternate  Time Base 6c (T6c) i s  i n i t i a t e d  by the  spacecraf t  a f t e r  
T6 + 41.3 seconds, a l l  functions which a r e  followed by the nota t ion "See 
Note 3" on Time Base #6 w i l l  not  be issued by the LVDC during the  second 
S-NB r e s t a r t  attempt. 

111. LVDA DISCRETE OUTPUTS, INPUTS AND INTERRUPTS 

The following tab les  l i s t  the LVDA Discrete Outputs, Discrete  
Inputs and In te r rup ts  used on t h i s  vehicle t o  accomplish the f l i g h t  
sequencing program a s  defined i n  t h i s  Interface  Control Document. 



A. LVDA DISCRETE OUTPUTS 

LVDA 
Connector & 
Pin Number Function 

Reset Cormnand Decoder 

Reset RCA l l O A  

RCA l l O A  In te r rup t  

Spare (Wired t o  Control Dis t r ibutor)  

Guidance Fai lure  "A!' 

Spare (Wired t o  Control Dis t r ibutor)  

Guidance Failure "B" 

Spare (Wired t o  Control Dis t r ibutor)  
8 

Spare (Wired t o  Control Dis t r ibutor)  

Spare (Wired t o  Control Dis t r ibutor)  

Spare (Wired t o  Control Dis t r ibutor)  

Spare (Wired t o  Control Dis t r ibutor)  

LVDAILVDC Fir ing C m i  t Enable 

LVDAILVDC Fir ing Commit Inh ib i t  

Switch Selector Address F i r s t  Digit  

Switch Selector Address Second Digi t  

Switch Selector Address Third Digit  

Switch Selector Address Fourth Digit  

Switch' Selector Address F i f t h  Digi t  

Switch Selector Address Sixth Digi t  

Switch Selector Address Seventh Dig i t  



WD A 
Connector & 
Pin Number 

LVDA 
Connector & 
Pin Number 

A. LVDA DISCRETE OUTPUTS (Continued) 

Function 

Switch Selector Address Eighth Digit  

Switch Selector Read 

Switch Selector Read 

Switch Selector Register Reset 

Switch Selector Register Reset 

S-IC Switch Selector Enable 

S-IC Switch Selector Enable 

S-I1 Switch Selector Enable 

S-I1 Switch selector  Enable 

S-IVB Switch Selector Enable 

S-IVB Switch Selector Enable 

I U  Switch Selector Enable 

I U  Switch Selector Enable 

Spare (switch Selector Enable, SS-12D) 

Spare (Switch Selector Enable, SS-12) 

B. LVDC DISCRETE INPUTS 

Function 

RCA l l O A  Sync 

Command Decoder OM/D 'rA'l 

Cormnand Decoder OM/D "B" 



LVDA 
Connector & 
Pin Number 

B. LVDA DISCRETE INPUTS (Continued) 

Function 

02-H2 Burner Malfunction 

Spare (Wired t o  EDS Dis t r ibu to r )  

S-TVB Engine Out IrA'' 

Translunar In jec t ion  I n h i b i t  

Spare (Wired t o  ESE) 

Spare (Wired t o  ESE) 

SIC Control of Saturn 

S-111s-IVB S e p ~ r a t i o n  

S-IC Inboard Engine Out "B" 

S-IC/S-I1 Separat ion 

S - I 1  Inboard Engine Out 

S-IC Outboard Engine Out 

S-I1 AFT I n t e r s t a g e  Separat ion 

Prepare f o r  Guidance Reference Release 

S-IC Inboard Engine Out  "A" 

S-IC Outboard Engine Cutof "B" 

S-I1 Engines Out 

S-IVB Ign i t ion  Sequence S t a r t  

S-I1 Outboard Engine Out 

SIC I n i t i a t i o n  of S-111s-IVB Separat ion "B" or  
S-IVB Engine Cutoff "B1' (See Note *) 



B. LVDA DISCRETE INPUTS (Continued) 

LVDA 
Connector & 
Pin Number Function 

S/C I n i t i a t i o n  of S-IVB Engine Cutoff 

Li f  to£  f 

Switch Selec tor  Address Ver i f i ca t ion  F i r s t  D i g i t  

Switch Selec tor  Address Ver i f i ca t ion  Second Digi  

Switch Selec tor  Address Ver i f i ca t ion  Third D i g i t  

Switch Selec tor  Address Ver i f i ca t ion  Fourth Digi  

Switch Selec tor  Address Ver i f i ca t ion  F i f t h  Dig i t  

Switch Selec tor  Address Ver i f i ca t ion  Sixth  Dig i t  

Switch Selec tor  Address Ver i f i ca t ion  Seventh Dig 

Switch Selec tor  Address Ver i f i ca t ion  Eighth Digi,  

Coolant Thermal Switch #1 

Coolant Themal  Switch #2 

Note*: During Time Base 1!3 (s-11'   urn) t h i s  Discre te  Input and I n t e r -  
r u p t  s h a l l  be used t o  i n i t i a t e  S-II/s-IVB Separation. Af te r  
S-I1 Engines Cutoff t h i s  Discre te  Input and I n t e r r u p t  s h a l l  be 
used t o  i n i t i a t e  S-IVB Engine Cutoff.  

C . LVDA INTERRUPTS 

LVDA 
Connector & 
Pin Number Function 

Command LVDA/RCA 110 I n t e r r u p t  

S/C I n i t i a t i o n  of S-II/S-IVB Separat ion "A" o r  
S-IVB Engine Cutoff ''A" (See Note *) 

PCA l l O A  In te r rup t  



C. LVDA INTERRUPTS (Continued) 

LVDA 
Connector & 
Pin Number Function 

J2C S- IVB' Engine Out "Sf' 

J2A S-IC Outboard Engines Cutoff "A" 

J2D S-I1  Engines Cutoff 

J2Y Guidance Reference Release 

J17A Command Decoder I n t e r r u p t  "A" 

J17B Command Decoder I n t e r r u p t  "B" 

I n t e r n a l  

J18G 

TLC - Sirnulanteous Memory Error 

Data Ready from C . I . U .  

I n t e r n a l  Switch Selec tor  I n t e r r u p t  

I n t e r n a l  Minor Loop I n t e r r u p t  

I V  . ABBREVIATIONS 

ED S 
FM 
I C D  
I U  
L.E.T. 
LH2 . 

LOX 
LVDC 
Lv/SC 
PAM 
P.U. 
S/S 
TBD 
MR 

Emergency Detect ion System 
Frequency Modulation 
I n t e r f a c e  Control  Document 
Instrument Unit 
Launch Escape Tower 
Liquid Hydrogen 
Liquid Oxygen 
Launch Vehicle D i g i t a l  Computer 
Launch ~ e h i c l e / S p a c e c r a f t  
Pulse Amplitude Modulation 
Propel lant  U t i l i z a t i o n  
Single  Side Band 
.To Be Determined 
Nixture  Rat io  

V .  LOGIC DIAGWYS 

The l o g i c  diagrams, pages 12 through 22 i n d i c a t e  the  condi t ions  
t h a t  must e x i s t  before  i n i t i a t i o n  of each time base programmed f o r  use 
on the  AS-507 & Subs mission. , Logic diagram, page 23 i nd ica tes  condi t ions  
t h a t  must e x i s t  f o r - w a t e r  valve cycl ing ,  



VI. CHANGES 

A s  requirements change and as the  need a r i s e s ,  changes w i l l  be 
approved and re leased  a g a i n s t  t h i s  document and r e v i s i o n s  t o  incorpora te  
these  changes w i l l  follow. Questions and reques t s  f o r  changes by a l l  
p a r t i e s  concerned should be put  i n  wr i t ing  and d i r e c t e d  t o  S&E-CSE-GA, 
Marshall  Space F l i g h t  Center ,  Alabama 35812. The telephone number f o r  
S&E-CSE-GA i s  453-1645. 















DCS COMMAND ' 1  I 

C- 

AI TB NO. 6 
LVDC EQUATION CONVERGENCE 

I 1  

n 
INHIBIT SIC TRANSLUNAR INJECTION 

TIME BASE NO. 6 











I r e s  





V I I .  FLIGHT SEQUENCE PROGRAE.9 



40M336278 
- -- -- 

CeMMAtUD 

00:00:14rC MULTIPLE ENGINE CUTBFF ENAELE 

00:C3:19*8  S-IC %LT2BARD ENGINES CANT €?V ' A !  

C O : 0 0 : 2 0 * 0  S-IC BbT38ARD ENGINES CANT 8 h  

C G : 0 3 : 2 0 * 2  S-IC  BUT3BARD ENGINES CANT B h  'Ct 

OC:C6:24*0 TELEMETER CALIBRATE f2N 



r - 40M336278 
T 

NB"Il\rAL 
FL IGNT TIP'E CBMMAhD 
HR M I N  SEC .-----------..-------- 
OC:C1:3C*C 

' 

TELEMETRY C A L I B R A T ~ R  IN-FLIGWT CALIBRATE ON 

OS:C1:35*L TELEMETRY C A L I B H A T ~ H  IN -FL IGHT  CALIBRATE BFF 

OG:G1:35*3 FUEL PRESSURIZING VALVE N 8 *  3 $PEN 

CO:C1:45*2 F L I G h T  CSVTRBL CBMPUTER SWITCh P 8 I N T  NO* 1 

0 0 : 0 1 : 5 5 * 1  TELEMETE? CALIBRATE 0N 

OC:01:59*8 EXCESS RATE ( P B Y J R )  AUT8-ABORT I N H I B I T  ENABLE 

OG:C2:CO*C EXCESS HATE (P,Y#R) AUTO-A60HT I N H I B I T  AND 

S b I T C H  RATE G Y H ~ S  SC I N D I C A T I 9 N  ! A '  

OC:C2:C3*1 TELEMETER C A L I ~ R A T E  BFF 

0G:C2:13*0  FL IGHT C6YTR0L COMPUTER SWITCH POINT NO* 2 

0 0 : 0 2 : 1 2 * 4  FUEL PRESSURIZING VALVE Nee 4 OPEN 

00 :C2 :13 *6  S - I C  The  ENGINES BUT AuTB-ABEHT I N H I B I T  ENABLE 

03:C2:13*8 S m l C  T h e  ENGINES BUT A u T ~ ~ A B O R T  I N H I B I T  

00 :C2:14*6  INBBARD ENGINE CUTOFF 



1 

S4bWIhAL 
F L I G H T  TIPtE 
HR P81h SEC 

3C: i2 :14*7  

00 :22 :14*9  

Oi:C2:15*1 

0 ~ : ~ 2 : 1 5 * 3  

p I r \ 3  * obeLc.15*5 

oQ:c2:15*7 

40M336278 

CeMMANC 

~ . . I " - - ~ I - - . L - - ~ ~ . . . . - - . . - - - I ~ . . - - - - . . ~ ~ . . . . ~ . . I " . . - I - ~ - . . - ~ , I . . . ~ ~ w ~ - - ~ - . . . . - ~ . - * ~ . - . , . ~ ~ - - ~ - - ~ ~ - ~ - . .  

START €!F T I M E  BASE NO*  2 ( T 2 I  

1 t d ~ e A R D  EhJGINE CUTOFF BACKUP 

START F J 3 S T  PAM-FM/FK C A L I B R A T I e N  

AUTO-AB~?ST ENABLE RELAYS RESET 

EXCESS RATE (RBLL) A jTB-A8EHT I N H I B I T  ENABLE 

EXCESS RATE (RBLL) AUTO-ABBRT I N H I B I T  AND 

SWITCH R A T E  GYROS SC I N D I C A T I e R  f B '  

h - P 

T I M E  1 

FReM BASE 
SECBNDS 

T 2  + r 0 

T2 + 11 2 

T 2  + I 4 

T 2  + 116 

T 2  + 8 

T2 + 1rO 

7 2  + 5 r 4  

T2 + 14e5 

1 0 T 2  + 14r7 

T2 + l4r9 

T2 + 16c8 

T2 + 17r0 

T2 + t 7 t 2  

. 

I 

SWITCH SELECTBR 

OC:02:20*1 

UC:C2:29*2 

OC:C2:2914 

(~C:C2:29*6 

0C:~2:31*5 

00:02:31*7 

00:C2:31r9 

I 

16 

30 

16 

34 

50 

C0DE 

0001 0001 

0000 0011 

00010031 

0100 1111 

0111 0001 

r ~ ~ ~ ~ ~ T C ~ ~  

S I C  

S c I l  

I U  

I U  

I U  

9 

11 

20 

1 

9 

14 

i 

S m I i  

S - 1 1  

S m I C  

S-IC 

IU 

S-IC 

S-lC 

i 

ST@P F I R S T  PAM-FM/FM CALIBRATIBN / O O Q l  O O I l  

S - 1 1  BRDNANCE ARM 

SEpARATIBN A N D R E T R B  ~ E B W  F I R I N G  U N I T S  ARM 

SEpARATIBU AND RETR3 NO, 2 Ei3k F I R I N G  U N I T S  ARM 

0-BALL PBGER BFF 

~ U T B ~ A R D  ENGINES CUTBFF ENABLE 

BUT88ARD ENGINES CUTOFF BACKUP ENABLE 

L 

0111 0011 

0110 0011 

0110 i l l 0  
I 

0111 1111 

0001 0011 

OOQO 1801 

L - 





T 1 z n o b  oo m m m m m a c n r . m w e  X 1 W  t t - + m ( U V )  O \ O N W d  

/ ," U I 4 

t- 

1: 
-I 

w a  
a I C - * M  n i u  n  u u u 
< I 3  

W 
3 + + U C . ( C ( U r ) W I t ) W  

+ I - -  cl I I I I I . I ~ . B  - I' 
c n m c n c n c n m m  V) V) 

0 0 0 4 1 d O C C . 0 d 4  
I !  I 0  0 0 0 0 0 ~ 0 ~ 0 ~ 0 0  
U I W I A  4 - + - + d + Q + e 4 O O &  
I- 1 0 1 4  4 - + ~ ~ ~ ~ ~ U O O O M  
- 1 b ) I  
3 1 ~ r d  0 ~ O O O + ~ O O ~ I ~  " 1  :z d. 0 0 0 4 4 ~ 0 d l d 0 ~  

0 0 ~ . + 0 . 4 0 . 4 4 0 ~ 0  
: 1 0  0 O O O O O O O O O O O  

4 b  

1 
& 
8 t- b- 
I lr. LL 
I a 4 
f 
1 -  W - W 
1 -  9 c-, 1 m 



N A L  
FL IGHT T I M E  
HR % I N  SEC 
, ------  

0 ~ : ~ 4 : 4 5 * 6  

0 0 : C 4 : 5 ? * 6  

0G:G5:52*C 

OC:C6:03*3 

OL:CS:O8*3 

OC:CQ:25*6 

OC:O6:30c6 

OC:C7:31*5 

00 :07 :36*5  

OC:C7:39*6 

oc ; : c7 :4 j *6  

OC:08:11*8  

00:C8:12*C 

O C : C 8 : 3 5 * h  

49M336278 
I -9 

TIME 
FRBM BASE 

SECONDS 

T 3  + 125r0 

T3 + 130.0 

T3 + 191c4 

2 3 T 3 +  202r7 

2 4 T 3 +  207s7 

T3 + 225.0 

9 T 3 +  230e0 

2 3 T 3 +  290r9 

2 4 T 3 +  295r9 

T3 + 299.0 

7 T 3 +  300r0 

T3 + 331r2 

13 + 331r4 

3 T 3 +  355s0 

. 

CeMMAluG 

I - - - I . . - - ~ ~ ~ - I I - - - - ~ ~ I ~ I - - . . - ~ . - - - - - - - - - - ~ ~ ~ . I I ~ - ~ I I ~ I ) - . . . . - ~ , . - - - - - - - ~ ~ ~ . . - I ) - ~ ~ B - ~ ~ , . - ~ - ~ . - . ~ . ~ ~ . . .  

START SECBND PAM-FM/FM CALIBRATION 

S7BP SEC4ND PAM-FM/FM CAL IBHAT IOh  

FL IGHT CONTROL CBMPUTER Sh ITCH P B I k T  N8e 4 

TELEMETRY CALIBRATOR IN -FL IGHT  CALIBRATE BN 

TELEMETRY CALIBRATBR IN -FL IGHT  CALIBRATE 6 F F  

START THIRD PAM-FM/FM CALIBRATION 

ST0P THIRD PAM-FM/FM CALIBRATION 

TELEMETRY CALIGRATBR IN -FL IGHT  CALIBRATE 0N  

TELEMETRY CALIBRATOR IN -FL IGHT  CALIBRATE BFF 

So11  INBEARD EkGINE CUTOFF 

EFF 507 AND 508 QNLY 

S - I 1  LH2 STEP ~ R E S S U R I Z A T I % N  

CHARGE ULLAGE IGNITION BN 

S * I I / S ~ I V B  BRDhANCE ARM 

S - I 1  L%X D E ~ L E T X ~ N  SENSBRS CLTBFF - .- ARM 

A -- - - -- 

I 

= - 
CHN 

30 

9 

4 

30 

15 

54 

8 

SWITCH 

CODE 

0000 0011 

0001 0011 

0110 0001 

O O $ O  0010 

O O Q ~  0010 

0000 0011 

O O Q 1  OUl1 

0010 0010 

0001 0010 

0110 1111 

O O Q l  l 1 O l  

0111 0100 

O O $ 1  i11l 

01&0 001Q 

A 

SELECTOR 

STAGE 

S - I 1  

S m I I  

I U  

I&J 

I U  

S - I X  

S b I  1. 

IU 

IU 

S - 1 1  

S c I &  

S I V B  

S e l l  

S - 1 1  

A 





N P Y I Y A L  
FL IGHT  T I " k  
HFZ PI\ 3EC 

T j 3  

T, C 

T r C  

TPC 

TJC 

CI T s 4  

- -r' I 312 

T3P 

TBC 

TBi' 

T 3 D  

TBD 

T l j D  

40M336278 
1 

T I M E  
FRBM BASE 

SECBNDS 

7 4  + r 0 

T 4  + r 1 

T 4  + 2 

T 4  + r 3 

T 4  + r 4 

T 4  + r 5 

T 4  + 6 

T 4  + t 7 

T 4  + r 8 

T 4  + 0 9  

TQ + 1 r O  

T 4  + 1 r 2  

T 4  + l r 4  

v 
- 

Ct3MMANC 

.----------....---II--..-----II..-------..-..-*-------------.------- 
S - I  I EhSI"!ES CUTOFF - S T A K T  4F T IME BASE 

ue. 4 ( T ' t )  

S o 1 1  EhZIhES C G T ~ F F  b h  

PREvALvES C L O S E  BFF 

L%x TANK PRESSl,,RIZATIBN SHUTBFF VALVES OPEN 

S - I V B  EN5INE CUTOFF BFF 

i - 0 ~  T A Y K  F L I S H T  PRESSURE SYSTE?  ON 

ENGINE kEADy  BYPASS 

L0x C H I L L D O W N  PUMP 3FF 

F I R E  ULLAGE I G h I T I B N  8N 

S - I I / S - I V B  S E P k R A T I Y L  

S - I V E  E N S I N E  START O N  

F L I G H T  C0NTR0L COMPUTER SmIVi3 BURN MODE O N  ! A 1  

F L I G H T  CeNTReL CBMPJTER S-IVd BURN MODE E3N ! B 1  

- 
I 

I---- 

. 
SWITCH 

CODE 

0011 0011 

0110 1001 

O i l 1  1010 

0111 0010 

0111 1001 

0110 0011 

0010 0010 

0101 0100 

0008 0010 

0001 0011 

0010 0011 

0000 0100 

i 

S E L E C T ~ H  . A 

STAGE --.,--..--.---,,-----..--..,-------~.---., 

S - I 1  

S I V B  

SIVB 

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

S g I I  

S I V B  

Ill 

IIJ 

A 

CHN 

18 

83 

80 

13 

103 

10 

23 

56 

5 

9 

31 

74 

A 



9 9 

h e V I h A L  
F L I G H T  T I Y E  
HR M I 1 '  SEC 

TBD 

TGl) 

T P G  

T5C 

T 3 C  

TCC 

I T3D 

T.33 

TbC 

T B C  

TBD 

T a0 

TBD 

f9D 

TBD 

--- 1 

4 0 M 3 3 6 2 7 B  . 
I 

T I  ME 
FRBM BASE 

SECBNDS 

/ SWITCH SELECT02 
Ct3MMAPrC T - 1 

S I V 8  

IU 

I U  

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

I U  

59 

9 

11 

1 1  

27 

68 

55 

57 

88 

7 3  

16 

23 

.,-----------..----------------------------------.-..-----.-.---- t - - - - - - - - - a . - - - - - * - - -  
FUEL C H I L L D B W ~  PUMP SFF '0110 1011 i 

CHN I CODE -- --..----,, 
T4  + 292 

T4 + 2r5 

T 4  + 2 r 7  

T 4  + 4r0 

T 4  + 4 * 2  

T 4  + 5r8 

T 4  + 9 r 8  

T4 + 12r8 

T 4  + 13,8 

T 4  + 1 4 r O  

T 4  + 14e2 

7 4  + 16e8 

S - I V B  ENSINE BUT I N 3 I C A T I B h  ' A '  ENABLE 

S - I V B  EbiSIYE BUT I h D I C A T I B h  'Ul ENABLE 

FUEL I ~ J E C T I B N  TEMPEKATUHL e& SYPASS 

S - I V B  E h S I N E  START eFF 

F I R S T  EbRh RELAY 8 N  

CHARGE ULLAGE JETTISBN 8h 

F I N E  ULLhSE JETTISBY UN 

ULLAGE C- IARGING RESET 

ULLAGE F I R I N G  RESET 

FUEL INJECTION TEMPERATURE BK BYPASS RESET 

TELEMETRY CALIBRATOR I N - F L I G k T  CALIBRATE 0 N  

STAGE 

i ~ ~ ~ l  0011 

0111 0011 

0111 0011 

0101 1101 

0001 1001 

Oil0 0100 

0001 1010 

0101 1100 

0010 1011 

OOQ1 0001 

0010 0010 

TELEMETRY CALIBRATBR I N - F L I G t i T  CALIBRATE OFF 

HEATVEXCHANGER BYPASS VALVE CONTROL ENABLE 

T M  CALIBRATE t3h 

. 

I 
I U  i 24 

S I V B  / 50 
I 

S I V B  ' 62 
I 
i 

i a - 

0001 0010 

0111 0001 

0100 1010 

h 

T 4  + 21.8 

TL + 24.0 

T 4  + 2692 

+ 





b 

4~ 

6 

I 0 d C U O t 9 C Q N 4 9 m h d W  
I - - o - * o , * t C I * ~ I  

W I d d d r n r n f t  
cncn l 

w a n  I 
ITQZ l 
u a 3 1  
I - X U  I 

5h.I I + + + + + + + + + + + + + +  
I1Lm l 
LL ~m m m m m m m m m m m m m m  

I #- l - t - b b - l - I - + b - + t - + & l -  

x 
rn 41 

I- 
U 
LJ 
-L 
W 
cn 
I 
u 
k - 
x 
W 

B 

Z I ~ W C U . - t ~ ~ 4 ~ t N l O ~ ~  
I I ~ C n t O Q S O h W d h R J N  
U l  4 .I 

PI 
M I  
C I ) I  m m m m  m m m m  m 
a I > > > > 3 > > > > 3 3 > 3  
+ I  U U W H W U U U U U U U ~  

v ) l  Lfl (n Y) (n Q L O C f l L I )  Cn 
4 '  I) 

1  ~ O W 0 0 + ~ 0 0 . - 4 0 0 0  
I 0 0 4 d d O d d d O ~ O d  

W I  ~ ~ d ~ 4 o ~ o o d d d o  
0 1  ~ o d o d ~ O d o d o d o  
( D l  
U I  o ~ d ~ d ~ . - 4 ~ d o ~ l d o  

I 0 0 0 d d ~ d d O O O . - I ~  
I ~ . 4 4 0 4 0 4 d 0 . 4 0 0 0  
I O O O O O O O O O O O O O  , 
I 
I 
I 2 - - 
I 6) a a 
I - - 
I W 
I cn LL LL Z 
I UJ CL LL Q3 
I Z J L d J r n  
I 0 U 03 W  
I W W I- 
I Z U I W 1 3 1 0  Q 
I 0 W A U 3 6 )  QZ 
I W > C n x I I  m 
I b- L A 4  I& - 
I Q L L ~ Z Z Z L L - I  * U Q 3 > W @ L [ L l ( b Q  
I - 3 3 U 
I ' 5  x I A w m m w  
I 7 LLI LL 7 0 F- 
I - I--.I I- ' 3  J r*3 7 Q3 L- 
I C) C'Y L A- ~ n : > x u  

1J I I- L < W ( U +  > - 3 > u n  u 
Z I -  c..l Z L7 1 8 1 G - 1  

I X - ( O J W  L o J m m x l . A  
r t m  x m W cb (L] I 
r I W C Z z Q T r K I L T - Z  
33 I *  W a a Y  3 a 3 t - * L I w - 1 + 4  

t J) r H _ < ~  ~ ~ f i c l k - b ~ ~  
I Z Q1) ~2 L L r m t Q ) . 3 3  x 
I w w ~ ~ w - x u a n a m  
I W L L O L L Z c n O X ~  E T T &  
I m  L L ~ U - ~  a - w m m z ) a  
1 4 :  a 3 C n i ! Y i ! Y l r >  c Y c 9 U U C L t Y  
I U l - z Z Z I Q b - _ > x  a2 
1 - 3 W W W C A I U l 3 J - 1 U ~  
I W u cn w C 7 V ) L L ( D C Y - 1  
I r U w W X - l d  0 C L T - I - X  
I u W - I C J C ~ ~ ~  - l r Y a b l - s u  
I t- x i u c l c r ~ ~  L L ~ L F ~ ~ ?  a 
I ++ -> 3 _I J r c  1 7 1  .I2 CX > 
I CL ( 3 & _ 1 _ t  ~ v a u u a 8 r r  
I &I L A ~ ~ ~ L U L Z  > k 
I ul Q 6 W k - k - X U  
I I- C - Z I C ~ ~ F - C - - ~ L X I  X 
s r~ r n z > > r m  u ~ c ~ ) * w  
I .=f > - - ~ - ~ x x o ~ - x J  
I k- w O l l l ~ a 3 Q 3 Z J J 3 W  
I rn c n a n c n l . L  J - i L L f k k a t -  
I . 

d I 
- G I  

- L M L u  1 
at-") 1 
L I LI I '  f '  L ' ,  CJ i3 L> P 21 O C 3  L? 3 C-b - $- .-' I '. I ,  : ' " L ) L' 3 :n 2 3  
2- 1- l I- t - - t t t - C - - F - F F f -  
J) .3 2 I 
1- I 

- 1 L r  I 
L I  I 



I- 
Q W W  
f Y J J  
m m m  
- < a  
J Z Z 
< W W  
U - - 
I - < *  
r - -  



1 h e r  1 'LAL 
FLIGHT T I k i E  
HR PIh SEC - - - - - - - - - - -  .- ~ w ~ - w 1 - ~ - 1 ~ ~ ~ ~ _ w - 1 C - - l - - - w - - - . . . . - . . - ~ ~ w . . ~ w I w . . ~ w " w ~ ~ ~ ~ ~ w  

LH2 T A h K  C ~ ~ ~ T I P ~ U ~ U S  bENT BRIFICE SHUTeFF VALVE 

OPEN 0FF 

LH2 TAhK COKTI&UBUS VENT RELIEF OVERRIDE SHUTBFF 

S - I V B  ULLAGE E ~ G I N E  her 2 OFF 

S - I V B  ULLAGE THRUST PRESENT INDICATIBN 6FF 

PI U *  I \ \ E R T E R  AND D * C *  PBhEF 5FF 

ENGINE Pd%P PURGE CELTRBL VALVE ENABLE OFF 

AUXe HYCKAULIC PUMP FLIGHT MdDE ON 

AUXe HYDRAULIC PUMP FLIGHT NUDE BFF 

PU I N V E k T E R  A ~ D  DOC. PBWEH Bn 

A u X *  HYOYAULIC PUMP FLIGHT MBDE 8N 

A U X r  HYDRAULIC PUMP F L I G H T  hEDE BFF 

AUX* H Y D ~ A L L I C  PUMP FLIGHT MSDE 0N 

SNI TCH 

SIVB 102 I 

SELECTBR 
, - 
S T A G E ~ C H N  

1 - - - - - ' 1 1 - I  

SIVB 

SIVB 

SIVB 

TI ME 
FReM BASE 
SECBNDS 

112 

108 

43  

1 U 

s I VB 

SIVB 

SIVB 

SIVB 

S I V B  

SIVB 

SIVB 

SIVB 

L 

46 

8 

25 

28 

29 

7 

28 

29 

28 

d: 



h W I 0  i men 
9 w a n  I O I  i z m Z  I O 



FR8M BASE 
SECBNDS 

m r r - - r - - o r - - r  

q E U I N A L  
F L I G H T  T I M  
HR PIlr SEC 

TBC 

TBB 

TBD 

TED 

TBD 

TOE 

TBD 

TBC 

TBD 

TBD 

TBC 

TRD 

C6MMAhD 

, ~ - ~ ~ - ~ - - - - - . . ~ ~ - ~ - - - - - - - - ~ ~ - ~ - - - - - - - - * ~ - - - - - - - ~ - - - ~ - o - - - - - ~ - ~ m ~ , , ~ - ~ - - - ~ ~ ~ # , ~ - ~ ~ ~ ~ b ~ ~ ~  

BEGIN RESTART PREPAHATIBNS-START OF TIME 

BASE N e e  6 ( T b )  

S - I V B  RESTART ALERT 8N 

S/C CeNTR9L OF SATURh D I S A B L E  

AMBIENT YE SUPPLY SHUT0FF VALVE CLBSED BFF 

TELEMETRY C A L I B R A T ~ R  I N - F L I G H T  CALIBRATE 0N 

TM CALIBqATE BN 

TM CALIBRATE BFF 

TELEMETRY CALIBRATOR I N w F L I G h T  CALIBRATE 0 F F  

L H 2  TAhK VENT AND LATCHING R E L I E F  VALVES B88ST 

C L ~ S E  e k  

LOX TANK VENT AND NPL VALVES B80ST CLBSE 0 N  

S - I V B  RESTART ALERT OFF 

4H2 TANK VENT AND LATCHING R E L I E F  VALVES B0BST 

CLeSE 8 F F  

. - . - -  - -  
i 

- - 
CHN 

80 

69 

21 

23 

6 2  

6 3  

24 

77 

95 

81 

78 

SWITCH 

CODE 

0111 1010 

0010 1001 

0100 0001 

0010 0010 

0100 1010 

0000 0111 

0001 0010 

0110 oil0 

0011 lQll 

0000 0101 

01ti 0110 

SELECT08 
T 

STAGE 

I U  

I U  

S I V B  

I U  

S I V B  

S I V B  

I U  

SIVB 

S I V B  

I U  

SIVB 

t 



4OM33627B 
7 + 

T I M E  
FROM BASE 

SEC0NDS 

T 6  + 38 11 5 

T 6  + 4 1 r l  

T 6  + 4183 

T 6  + 4186 

T 6  + 4 2 r 0  

T6 + 420 2 

T 6  + 42r8 

T 6  + 4 3 r 5  

T 6  + 4 4 r 2  

T6 + 4 5 0 2  

T 6  + 4 5 r 4  

T 6  + 48t0 

A . 

t 7 

sek41 NAL 
F L I G Y T  T I L " E -  
HR "111 SEC ..----..--- 

Tz2  

T C C  

TSC' 

T S D  

TBC 

TBD 

TEE 

T 3 D  

T 3 C  

T ? C  

T90 

T 6 D  

- -- -- 

CBMMAhD 

C - - . . - - l - ~ - - - - - - - l ~ ~ - ~ - - - - - - ~ - - - ~ - - - ~ - ) . . - ~ - I - ~ . . ~ - . . ~ . . I - - - I , ~ . ) . . . . . . ~ - , ~ ~ . , ~ - ~ o ~ . b ~ ~ ~ , , ~ ~ ~ * , - . ) . . I  

L B x  TANK VENT AND NPv VALVES BbBST CLBSE 8FF 

A M B I E ~ T  %EPRESS. S Y S T E M  HOCE SELEcTeR OFF AND 

CRY0 0 h  

bUHhER i n 2  p R 0 p E L L A h T  VALVE 8pEN ON (SEE NBTE3)  

BURNER E X C I T E R S  ON (SEE NOTE- 3 ) 

8URNER LSX SHUTDeWh VALVE @PEN BN (SEE NOTE 3 )  

LH2 TANK C B N T I K U ~ U S  VENT VALVE CLOSE 0 N  

(SEE N8TE 3 )  

BURNER L142 PRBpELLANT VALVE OPEN BFF (SEE NBTE3)  

BURNER L B X  S H U T D B ~ N  VALVE BPEV 8FF ( S E E  hBTE 3 )  

LH2 TAhK C ~ N T I N U ~ U S  LENT VALVE CLBSE OFF - 
(SEE NQTE 3 )  

SEC0ND B s R h  RELAY 8N 

8URNER EXCITERS 0 F F  (SEE NBTE 3 )  

3URNER A J T ~ M A T I C  CUT6FF SYSTEM ARM ( S E E  NOTE 3 )  

- 1 

- - 

I 

. 
CHN 

9 6  

3 7  

2 6  

70 

89 

84 

7 2  

90 

87 

3 2  

71 

85 

SWITCH 

C0DE 

0001 1011 

3000 0001 

0111 1101 

0110 1100 

0100 0111 

0101 1001 

0111 1011 

0010 0111 

0000 1003 

0100 0011 

0001 0111 

0110 0111 

S E L E C T ~ R  
T 

STAGE 

S I V B  

S I V B  

S I V B  

S I V B  

s I V B  

S I V B  

S I V B  

SIVB 

S I V B  

S I V B  

S I V B  

S I V B  

a 



t 7 7 I 
N E W I N A L  SWITCH SELECTOR T I M E  

F L I G H T  T I W E  CBMMAkD - FRBM BASE 
HR M I N  SEC .-- 

TZD 

T B D  

T 8 C  

TBD 

TBD 

TSD 

TSC 

TEC 

TBD 

TED 

TED 

TBD 

TBD 

- 

I C ~ ~ - ~ - - - I . . ~ ~ ) . . . . w - w - - - - - ~ ~ . . ~ . . - ~ ~ . . C - . I ~ w - ~ - - - ~ c ~ - w I I w . ~ ~ ~ I - ~ ~ " I ~ 1 1 ~ . . ~ ~ ~ ~ ~ ~ ~ . , ~ - ~ ~ w . . ~ ~ ~ , , ~ ~ ~ o ~ . ~ ~ ~ ~ ~ w . ,  

LH2 TANK REpRESSURIZATI8N c ~ ~ ~ T R @ L  VALVE OPEN BN 

( S E E  NOTE 3 )  

LOX TAKY REPREsSURIZATIeN CB~JRBL VALVE BPEY 0 N  

(SEE MITE 3 )  

A U X *  HYD~AULIC PUMP FLIGHT MODE BN 

LOX CHILLDB~N PUMP %N 

FUEL CHILLDOWN PUMP 8N 

PREVALVES C L ~ S E  oh  

TELEMETRY CACIBRATBR I N - F L I G H T  CALIBRATE ON 

T M  CALIBEATE 8 h  

TM CALIBRATE 8fF 

TELEMETRY CALIBRATBR I N - F L I G H T  CALIBRATE OFF 

P e  U *  MIXTURE R A T I O  4 * 5  8N 

S - I V B  RESTART ALERT ON 

S-IVB ULLAGE ENGINE N8r 1 ON 

L 

CeDE 

0000 1111 

0150 0010 

0111 1100 

0101 0001 

0011 1001 

0001 0110 

O O i O  0010 

O l Q O  1010 

0000 0111 

0001 0010 

0001 1111 

0111 1010 

0101 1110 

I 

STAGE 

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

I U  

S I V B  

SIVB 

I U  

S I V B  

IU 

s I V B  

CHN 

39 

3 

28 

22 

58 

82 

23 

62 

63 

24 

17 

80 

42 

A 

SECONDS 

T 6  + 48r  1 

T6 + 4 8 r 3  

T 6  + 219r0  

T 6  + 249.0 

T6 + 254.0 

T6 + 259.0 

T 6  + 4 0 0 ~ 2  

T6 + 400c4 

T 6  + 401.4 

T6 + 405r2  

T 6  + 4 5 0 r l  

T6 + 493 r6  

T6 + 496e3 

4 



h B M I % A I _  
F L I G H T  TII?E 
HFi P I \  SEC 
, - 1 1 - - - 1 - - - -  

Tr iE 

LBX TANK REPREsSURIZATIBN CBLTK8L VALVE BPEN BFF 

T 3 D  I TANK ':EPREsSURILATTIBN C~.YTSOL VALVE OPEN 0FF 

1 (SEE N0TE 3 )  

I ( S E E  NBTE 3) 

dURNER A L J T ~ ~ A T I C  CUTSFF SYSTEM DISARM 

(SEE NBTE 3 )  

TBD / i N 2  TANK CBNTIYUBUS VENT V*LvC CLOSE BN 

TBD I AM61EhT ~ E P R E S S *  SYSTEM MODE SELECTOR 8N AND 

TBD 

T S D  

LH2 TAhK  C ~ N T I N U ~ U S  VENT VALVE CLBSE ~ F F  

BURNER Ld2 PROPELLANT VALVE CLBSE OFF 

(SEE IUBTE 3 )  

TIME 
FROM BASE 

SECBNDS 
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t 
b . 5 ~  J ~ ! A L  

FL IGHT T I P €  
Hi? K I h  SEC 

TbD 

TED 

T 6 G  

TF3 

T39 

TbD 

TED 

TBD 

T39 

T 3 C  

TRD 

T R C  

C A 

I 

TIME 
FROM BASE 

SECBNDS 
-,,- --- --.-----*, 

T7  + On0 

T 7  + 0. 1 

T 7  + 015 

T 7  + Or6 

T 7  + On7 

T 7  + O q 8  

T7 + 1.0 

T7  + 1 , 1 
T 7  + 1r2 

T 7  + 1e3 

T 7  + 1e5. 

T 7  + i r 7  

4 

- 

CBMMAhD 

. . - - - - - - - - - - - . . - 0 . . - - - - - - - - - . . -  ~)I)----I---------I..-I..~~.~..~--~..II--.,L.-I~--~~ 

START 6F TIYE BASE N O *  7 ( T 7 1  

S-IVB EhGINE CuT0FF 8 K  

LH2 TAhK CBkTIhUeUS VENT @ H I F I C E  SHUTeFF VALVE 

B P E W b .  

LH2  TANK CONTINUBUS VENT R E L I E F  OVERRIDE SHUT0FF 

VALVE ePEh 8 N  

L ~ x  TAh6 ' ~ F v  VALVE YPEN 3 h  

LH2 TA?4K LATCh1NG R E L I E F  V A L V E  BPEN ON 

LOX TAhY PRESSURIZATION SHUT3FF VALVES CLBSE BN 

L8X  TAN< FLIGHT PRESSURE SYSTEM 8FF 

SECBND 3URN R E L A Y  BFF 

LH2 T A W  R E P R E s S U R J Z A T I ~ ~ ~  C ~ I . I T H ~ L  VALVE OPEN BN 

Po U *  PRBGRAMMED MIXTURE RATIO OFF 

POINT LEVEL SENSOR DISARMIhG 

- - -  - 
A 

* 7 
- 

SWITCH 

CODE 

0100 1101 

0000 1010 

Oil0 0101 

0100 1100 

0101 0110 

Olio 1010 

0111 0111 

0001 1100 

0000 1111 

0011 0011 

0100 0100 

A 

SELECTBK 
T 

STAGE 
- 4 . -  ---I.,-- 

S I V B  

SIVB 

S1VB 

S I V B  

S I V B  

SlVB 

S1V8 

SiVB 

S I V B  

sIVB 

SlVB 

A 

. 
CHN 

12 

111 

107 

105 

99 

79 

104 

33 

39 

18 

98 

I 
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I  7' L L Z W  
t Y < S L X Y  Y Y Y Y Z X L L - X O  
t Z + Z Z Z ~ Z Z Z Z ~ Z ' D ~ >  
1 - 2  . c c - ~ - ~ 4 ~ 4 a a +  a z x 
I l - l - l - l - b - t - I - ~ b - ~ W ~ W ~ ~  
I K V) m u -  
I X ~ X X N N N C U C U O J ~ ) W Q ,  X 
I a J + a 3 U 3 I I I I X I J I J 3 3  
~ A ~ ~ J A J A J J A U J U - ~  
I 

I 1 

W I 
E U B  

- I - W  I 
a + c n  I 
z ~ c ~ n u ~ c ~ n c ~ o n  .a o a 
u k z c c n  ~i rn m m m m m cn rn rn a3 m 
T I * b l -  I- I- I- b- + I- l- l- t- I- b- I- 
( b a x  1 
Z.-. t 
J W  t 
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NBVINAL 
F L I G H T  T I M E '  
HR M I N  SEC 
,.-- 

- TBD 

TBD 

TBD 

TBD 

TSD 

PBD 

TBD - 

TBD 

TBD 

T BD 

TBD 

40M336278 

CLBSE 0FF 

- - - . .- - - - - A - - -- ----- -. 

I 

-- 

CBMMAND 

~ " I ~ ~ ~ - I ) . I ~ . . . I ~ . . - . . - - - - . . . . . . ~ . - - - - - ~ . . . . - I . . - - ~ - - ~ - . . . . I I - ~ ~ C ( I . . . I . . I I . . ~ ~ u I I , ~ I ~ L . . ~ w ~ ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ w , , . ~ ~ m m ~ ~ ~ ~ m w ~ ~  

AUX* -HYDRAULIC PUMP FCIGHT MODE BFF - 

LW2 TANK LATCHING RELIEF VALVE BPEN ON 

LH2 TANK REPREsSURIZATSBN CeNTReL VALVE @PEN ON 

LH2 TANK LATCHING R E L I E F  V A L V E  LATCH 0N 

L H ~  TANK LATCHING RELIEF VALVE OPEN BFF 

L H 2  TANK LATCHING R E L I E F  VALVE LATCH OFF 

LH2 TANK LATCHING R E L I E F  VALVE 0PEN BN 

t H 2  TANK R E P R E s S U R I Z A T I ~ N  C B ~ T H B L  VALVE @PEN OFF 

L H 2  TANK LATCHING R E L I E F  - - VALVE 0PEN OFF - - 

LH2 TANK VENT AND LATCHING R E L I E F  VALVES BBOST 

CCOSE ON - - -  - 

L H ~  TANK VENT AND - LATCHING - . - RELIEF VA,,VES BOOST " -  

-.-- - .- .- - . 
T 

T 

T I M E  
- FROM BASE 

S E C ~ N D S  

1 
SWITQl SELECTOR 

98 

-- - .- - 
I 

T 7  6 3248,0 

T7 + 3600r4 

T 7  + 3600r6 

T7 + 368294 

77 + 3603.9 

T7 + 3604.4 

P7 + 4499.8 

T 7  + 4499.2 

T 7  + h50Or0 

T 7  + 4503.0 

T P  + 4 5 ~ 5 , ~  

- 
C ~ D E  

29 

99 

39 

52 

l o o  
19 

99 

81 

100 

7 7  

78 

- 
ISTAGE~CHN - 

001% i l O Q  

0101 O f 1 0  

0000 l i l t  

O O $ O  1110 

0101 l a l o  

O l Q l  0010 

01Qi  0110 

0000 0101 

O l Q i  IOJQ- 

O11O 0110 

a s 1 1  q a i o  

- - .  - - 

-----om- -I_----III-----l""~.----CI.l- 

SSVB 

S I V B  

SIVB 

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  

S I V B  - 

S I V B  

s rvs  

--*------------ 
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F L I C ~ I T  T I V E  CeMMAhi; 
HF Y I . SEC 
C--------l-+-------------I----------------------o------------- 

VAR l AYLL F L I G H T  C ~ Y T R B L  C@MP"TER S - I V S  8URN MBDE OW , A t  

,;AK[AELE i F L I G H T  [ 3 \ T R 9 L  C4MPdTLi? S - I V J  6USN M@DE 3N ! 6 '  
! 

k A R I a 3 L E  S - I V B  EhjlNE f 3 j T  I N D I C A T I B h  ' A 1  ENABLE 
! 

L'AmI4ELE ' 3 - I V B  ENSINE BbT I h D I C A T I B h  I d '  ENABLE 
I I VAhIAE3LE / FUEL CHILLDBWX PUMP UFF 

i 
V A k I A S L E  i F I R S T  9622 RELAY 

v A k ~  ABLE j CHARGE LLLA~E J E T T I S ~  BN 

VARIAE?LE 

k'ARIAt3LE 

FUEL I N J E C T I B N  TEMPERATURE e~ 8YPASS 

S - I V B  ENSINE START dFF 

I VARIABLE 1 IATER CBBLANT VALVE 8PEN 

V A k  14 t j LE  

VARIASLE 

VAKI  ABLE 

v A ~ I A P L F  

F I R E  U L L 4 2 E  JETTISBN B N  

JLLAGE CYARGING RESET 

ULLAGE FI?I%G RESET 

FUEL I ~ J E C T I ~ N  TEMPERATURE Bi 8YpASS RESET 
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0110 0100 
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0101 1100 

0010 1011 
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S I V B  

S I V B  

S I V B  

S I V B  
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55 

57 

88 

T4A + 10.5 
1 

T4A + 10.8 

T4A + 13.9 

T4A * 1711 

73 

16 

TQA + 17.3 

T4A + 1897 
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VIII. SWITCH SELECTOR CHANNELS WIRED 
I N  VEHICLE BUT NOT P R O G m I E D  FOR 
USE DURING FLIGHT 
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