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GEORGE C. W S W L  SPACE FLIGHT CENTER 

DEFINITION OF SATURN SA-507 & SUBS 
FLIGHT SEQUENCE FROGRAM 

MTRQDUCTIQN 

The purpose of t h i s  document is t o  def I n e  the f l i g h t  sequence 
events,  t h e  bases, stage switch selector channel assignments, LWA 
Discrete Outputs, Inputs and Interrupts for the Saturn SA-507 & Subs 
vehfcles. S p e c i a l  requirements and restrictions defined i n  thts document 
w i l l  be Imposed an the Marshall Space Flight Center and its contractors 
as applicable,  t o  insure the proper functioning of the equipm~nt in the 
various stages for required vehicle timing and sequencing to occur a s  
outlined in this Interface Control Document (LCD). 

I .  DEFTNITTON OF TINE BASES FOR THE TfME SEQIFEWCING OF SA-507 & SUBS 

A. General 

Eight (8) prlutary t i m e  bases are used in t h i s  SA-507 & Subs Vehicle 
Flight'Sequence Program in order to achieve an optimum vehicle mission 
with  suitable sequential ?peration and t h i n g  of flight vehicle events. 
Four (4) alternate time bases are a l so  programed for use should a need 
arise. 

Safeguards are used where necessary to prevent premature initiation 
of time bases. 

Proper establishment of time baaes provides a safe and reliable 
vehicle on the pad and throughout: the f l i g h t .  Each time base w i l l  be 
establkahed by the normal method when the requtred criteria, as outl ined 
in t h i s  fCD, has been received by the Launch Vehicle Digi tal  Computer 
( L D C )  , 

If a time base is not established, subsequent time bases cannot be 
started and the vehkcle m f s s i o n  cannot be completed. Therefore, t o  
further increase mission r e l t a b i l i t y  in the absence of the normal t i m ~  
base s i g n a l s ,  backup methods are used for es teblishing t h e  bases .  

Bath the normal and backup methods for s tar t ing  each t i m e  base 
are explained in the following paragraphs. 



B. Time Base #1 (Ti) 

Time Base #I (Ti) is initiated by a liftoff signal provided by the 
deactuation of the Iff tof E relay in the fU st the umbilical disconnect. 
However, a s  a safety measure, the Launch Vehicle Dig i ta l  Computer (LVDC) 
w i l l  not recognize the l i f t o f f  signal and start TI prior to receiving 
Guidance Reference Release plus 16.0 seconds (Liftoff -1.0 second). 

A backup method for starting T1 is provided should the LVDC fail to  
receive or recognize the l i f t o f f  signal. If TI is not inft iated within 
17.5 seconds af ter  Guidance Reference Release, the LVQC shall monitor the 
vertical accelerometer. If a significant positive acceleration (in excess 
of 1 g , )  e x t s t s ,  the LVDC assumes l i f t o f f  has occurred and begins TI. A 
time adjustment is made by the computer. 

No "Negative Backuptr (i . em,  provisions for the LVDC to  return to  
prelaunch conditions) is provided becauae the Saturn V vehicle could 
safely complete Tl on the pad without catastrophic results, in the 
event Ti began by error. 

C .  T h e  Base #2 (TZ) 

The S-IC inboard engine shall be cutoff by the LVDC through the 
S-IC swltch selector at a predetermined time on Time Base #I (TI + 
134,6), A t  t h i s  t h e ,  the LVDC shall monitor the downrange accelero- 
meter. If sufficient downrange velocity exists, the LVDC shall atart  
T h e  Base .#2 (T2). 

U s e  of the  downrange velocity readhg provides a safeguard against 
s tart ing T2 on the pad should TI be started without l i f t o f f .  Further- 
more if T2 is not established, no subsequent time bases can be started.  
This insures a safe vehicle requiring at least one additional  failure 
to render the vehicle unsafe on the pad. 

D m  Time Base ik3 0 3 3  

After arming the S-IC wtbaard engines propellant deplet ion cutoff 
sensora through the  S-IC switch selector, the LVDC shall inft iate  Time 
Base #3 (T3) upon receiving either of two redundant outboard engines 
cutoff signals. The S-TC Outboard Engines Cutoff "15" signal ( INT 5 )  
from the S-IC depletion circuitry is the primary signal for starting Tg. 
The S - I C  Outboard Engines Cutoff 'lB'' signal @TN 18) from 'the backup 
depletion circuitry is a backup s lgnal .  

E . Time  Base #4 (T4) 

After arming the S - I 1  LOX depletion cutoff sensors through the 
S-11 switch selector, the LVDC shall i n i t i a t e  T h e  Base #4 (T4) upon 
receiving either of two signals, S-I1 Engines Cutoff or S--11  Engines 
O u t .  The S - I 1  engines cutoff signal from the S-If depletion cutoff 
circuitry is the primary signal for starting T4, The S-11 engfnes out 
signal from the thrust OK circuitry i s  a backup, 



E. Time Base #4 (TQ 

A redundant S-11 Engines cutoff cormnand is issued a t  the start: of 
Tq (Tq + 0.1), as a safeguard against hav.ing started Tq with the thrust 
of the S-11 engines present. 

E, T i m  Base #5 (T5) 

After a predetemfned time on T 4  or T4a  (T4 t 10.0 or Tq, $. 15.0), 
suff ic ient  to allow the S-IVB engine to establish thrust OK, the LVDC 
shall s t a r t  T S  after receiving any two of four functtons monitored by the 
LVDC. The functions are (1) S-IVB Engine Out "A" (2) S - W E  Engine Out 
rr311 (3) S-IVB Velocity Cutoff which is issued by the LWC through the S-IV3 
switch selector (4) Loss of thrust determined by LVDC usfng accelerometer 
readings, 

A redundant S-IVB engine cutoff camand i s  Issued a t  the start of 
Tg + 0.1) a s  a safeguard against having started Tg w i t h  the thrust of 
the S-IYB engine present. 

G. ThW Base 7% (T6) 

After s predetermined t h e  on Time  base 85, Time Base 86 shall be 
in i t ia ted  by the L W C  upon solving the restart equation, The starting 
of Time Base #6 can be fnhibited by the "Tranelunar Injection Inhibit" 
signal 0 ~ x 6 )  from the spacecraft. 

The starting of Time Base #/6 can also be inhibited during Tfme 
Base 85 by use of a DCS i n h i b i t  cannnand. However, once this DCS inhfbit: 
is set, it cannot be removed t o  allow start of Time Ease #6 .  

H. T h e  Base W7 IT7) 

After a predetermined t ime,  suffkclent 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 shall startf T7 a f t er  re- 
cefving any t w o  of four functions monitored by the LVDC. The functFons 
are (1) S-ZlpB Engine Out "A" (2) S-IVB Engine Out "B" (3) S-TVB Velocity 
Cutoff which is issued by the LVDC through the S-IVB switch selector ( 4 )  
Loss of thrust determined by the LVDC using accelerometer readings. 

A redundant S-IVB Engine Cutoff c&and is issued a t  the start of 
T7 (T7 4- 0.1) a s  a safeguard against  having started T7 wtth the thrust 
of the S-IVB engfne present. 

. Time Base #8 (T8) 

The starting of Time Base #8 shall be inhibited in the LVQC, This 
inhibit must be removed by DCS c m a n d  prior t o  LVDC in i t i a t i on  of Time 
Base 88. 



If this LVDC inhibit  (S-IVB Propellant Dump Inhibit), is removed 
after T7 + 7200.0 seconds, the L W C  shall i n i t i a t e  Time Base #8. 

J, Alternate Time Ease #ha (Tb) 

Alternate Time Base #4a (T4a) shall, be programmed for use in early 
ataging of the S-IVB stage, This time base shall be init iated by the 
LVDC upon receiving either of two s ignals ,  SIC Initiation of 5-1115-IVB 
Separation "A" or S I C  Init iat ion s f  S-If/S-IVB Separation '9''. The 
start ing of Tq, shal l  be inhibited until T3 4- 1.4 seconds. 

K: Alternate Tlme Base %a (Tea) 

Alternate Time Base #6a (T6a) shall be programed for use should the 
02-Hz burner malfunction between the times T6 $. 48.0 seconds to  T6 + 341.3 
seconds. This alternate t i m e  base ghall be initiated by the LVQC upon re- 
ceiving 'm2-H2 Burner Malfunction'bignal (DIN 3) from the S-TWB stage. 
A£ ter completion of th i s  alkernate sequence, the LVDC shall return to 
Tlme Base #6. 

L . A 1  terna t e  T h e  Ba ee #6b (Tgb) 

Alternate Tfme Baee #6b (T6b) shall be programed for use should 
the 02-H2 burner malfunctfon between the t h e  Tg + 341.3 seconds t o  Tb 
+ 496.7 seconds. This alternate time base shall be initiated by the LVDC 
upon receiving a "02-H2 Burner  function" s ignal  @IN 3) from the S - r n  
atage.. After completion of t h i e  alternate sequence, the LVDC shall return 
t o  T h e  Base 16.  

M. Alternate Tfme Base #6c (Tg,) 

Alternate Time Bane #fie ( T G ~ )  s h a l l  be programed for use should 
a failure occur which would require a delay in the S-TVB restart attempt. 
The spacecraft "Translunar Injection 'Inhibit" sfgnal ( D I N  6) shall be re- 
quired by the LTDC before this  alternate time base shall be in l t i e t ed ,  

The LVDC s h a l l  be programed t o  look for the Translunar bijection 
XnhtbLt signal at T6 + 41.0 seconds, a t  which time Tee shall be i n i t b t e d  
i f  the signal i s  present. 

The LVDC shall also be programed ta look for the Translunar h- 
Jection Inhibit  s ignal at T6 + 497.3 and then once per computer cycle 
( %  once per second) between the times Tg + 497.3 and Tg 4- 560.0 seconds. 
If the signal is present the LVDC shall initiate Tbc. 

upon comijletion of Time Base #6c,  she LVDC shall return to  Time 
Base f5 updated by the time elapsed fn Time Base #6 and Alternate Time 
Base #6c. 



N. Additional SA-507 & Subs Sequence Requirements 

a. The XU telemetry and S-IVE telemetry -shall be calibrated after 
f irs t  insertion by using a special  sequence. This special sequence of 
events consists of IU and S-IVB Telemetry Calibration Cwrmanda and shall 1 
initiated by the LVDC using special tracking station acquisition logic .  
The f irst  telemetry cal ibrate  cwrmand shall be issued 60.0 seconds after 
station acquisition as. determined by the LVDC. 

b. The 5-11 Stage Mixture Ratio Shift from 5.5 t a  4.5 shall be 
i n i t i a t e d  by the LVDC based an Program Logic (When T p i  = 01 . On SA-507, 
this MI Shift shall occur when T3 (fGM in f t la ted  + T l i )  seconds t- a 
cmp cycle, - 0 .  

Since T l i  is changed for S-I1 Engine out,  this  logic delays the MR 
S h i f t  and provides for T L I . c a p a b i l i t y  with one 5-11 Engine wt. 

Note 1 

During the S-IVB f irs t  burn the LVDC is programed to inbtia t e  en 
S-IVB engine purge by issuing the corranand ''~ngine Sump Purge Control Valvq 
Enable Ontt through the switch selector 9,.O seconds 5 1.0 second prior to  
velocity cutoff of the S-IVB engine. The purpose of this purge is to 
-move the moisture in the s e a l  cavi t ies .  

Note 2 

After l i f t o f f  plus 480 seconds the water coolant valve shall be 
switched open or closed by the LVDC through the IU switch selectdr. The 
LVDC shall be programed to open the coolant valve when either of two 
thermal swPtches mounted in the water'/methanol system close and t o  
close the valve when both of the switches are open. T h i s  shall no t  
interfere w i t h  other events .in the flight: sequence. 

Note 3 

If Alternate Time Base 6c (Tsc) is initiated by the spacecraft after 
T6 + 41.3 seconds, all functions which are followed by the nota t ion "See 
Note 3 ' h n  Tlme Base #6 w i l l  not be issued by the LVDC during the second 
S-TVB restart attempt, 

111. LVDA DISCFETE OUTPUTS, INPUTS AND 'INTERRUPTS 

The followtng tables lfst the LVDA Discrete Outputs, Discrete 
Inputs and Interrupts used on this vehicle t o  accomplish the flight 
sequencing program as  defined in this Interface Control Document. 



A. LVDA DISCRETE OUTPUTS 

L W A  
Connect or & 
Pin Number Function 

Reset Command Decoder 

Reset RCA llOA 

RCA l l O A  Interrupt 

Spare (Wired to Control D i s  triburor) 

Guidance Failure "A!' 

Spare (Wired to  Control Distributor) 

Guidance Failure "B" 

Spate (Wired to Control Distributor) 

Spare (Wired to Control Distributor) 

Spare (Wired t o  Control Distributor) 

Spare (Wired t o  Control D i s  trsbutor) 

Spare (Wired t o  Control Distributor) 

LVDA/LVDC Firing Cwrmit Enable 

LVPA/LVDC Firtng Commit Inhfbit 

Switch Selector Address F i r s t  D i g i t  

Swf tch Selector Address Second D i g i t  

Switch Selector Address Third Dig i t  

Switch Selector Address Fourth Digit 

Switch' Selector Address F i f t h  Diglt 

Switch Selector Address Sixth D i g i t  

Switch Selector Address Seventh Digit 



LVDA 
Connector & 
Pin Number 

LVDA 
Connector 4 
Pin Number 

A. LMA DISCRETE OUTPUTS (Continued) 

Function 

Swltch Selector Address Eighth D i g i t  

Switch Selector Read 

Switch Selector Read 

Switch Selector Register Reeet 

Switch Selector Register Reset 

S-XC Switch Selector Enable 

S-IC Switch Selector Enable 

S-IT Switch Selector Enable 

S-I1 Switch Selector Enable 

S-IVB Switch Selector Enable 

S-fVB Switch Selector Enable 

IU Snitch Selector Enable 

IU Switch Selector Enable 

Spare (&itch Selector Enable, SS-12D) 

Spate (Switch Selector Enable, SS- 12) 

Func t ton 

RCA llOA Sync 

Cormnand Decoder @I/D "Aqf 

Command Decoder OM/D "B" 



LVDA 
Connector & 
Pin Number 

B. LVDA DISCRETE INPUTS (Continued) 

Func tion 

02-H2 Burner Malfunction 

Spare (Wired t o  EDS Distributor) 

S-IVB Engine Out: trA'" 

Translunar Injection Inhibit 

Spare (Wired t o  ESE) 

Spare wired ta ESE) 

S/C Control of Saturn 

S-XIIS-IVB Sep?ration 

S-IC Inboard Engine Out '$I' 

S- IC/ S- IT Separation 

S-11 Inboard Engine Dut 

S-IC Outboard Engine Out 
. + .  

S - I 1  AFT Interstage Separation 

Prepare for Guidance Reference Release 

S-IC Inboard Engine Out "A" 

S-IC Outboard Engine Cutof "B" 

S-I1 Engines Out 

S-IVB Ignition Sequence S t a r t  

S-11 Outboard Engine Out 

S I C  Initiation of S-If/S-IVB Separatfon "B" or 
S-IVB Engine Cutoff "B" (See Note *) 



B. LVDA DISCRETE 'INWTS (Continued) 

LVDA 
Connector & 
Pin Umber Function 

J4L S/C Initiatfon of S-IVB Engine Cutoff 

J2g L f f  toff 

J4h Switch Selector Address Veskflcatton F i r s t  D i g f t  

J45 Switch Selector Address Verification Second Digf 

J4DD Switch Selector Address Verification Third Digit 

J4EE Switch Selector Address Ver%f $cation Fourth Digi 

J42 Switch Selector Addresa Verification F i f t h  Dig i t  

Switch Selector Address Verif isation Slxth  D i g i t  
I 

Switch Selector Address Yerif ication Seventh D i g  

J4H Swi tch  Selector Address V e r l f  ication Efghth Digi. 

JZAA Coolant Them1 Switch 81 

J2E Coolant Thermal Switch #2 

Note*: During Time Base 83 IS-11' Burn) this Discrete Tnput and Inter- 
rupt shall be used to initiate S-II/S-IVB Separation. After 
S-11 Engines Cutoff this Discrete Input and Xnterrupt shall be 
used t o  i n i t i a t e  S-IVB Engine Cutoff. 

C . LVDA ~NIZRRUPTS 

LVDA 
Connector & 
Pin Number Function 

Cwmrand LVDA/RCA 110 Interrupt 

S/C Init iat ion of S-IX/S-IVB Separation "Atf or 
S-lVB Engine Cutoff 'rA'' (See Note *) 

9CA llOA Interrupt 



C .  LVDA INTERICUPTS (Continued) 

LVDA 
Connector & 
P i n  Number Func t ion 

S-TVB Engine Out "8" 

S-IC  Outboard Engines Cutoff "A" 

S-IT Engines Cutoff 

Gutdance Reference Release 

Command Decoder Interrupt "Atf 

Cormnand Decoder Interrupt "'B" 

TLC - Simlanteous Memory Error 

Data Ready from C . I . U .  

I n t e rna l  Switch Selector Interrupt 

Internal Minor Loop Interrupt 

TV . ABBREVIATIONS 

EDS 
FM 
ICD 
ZU 
L.E.T. 
LH2 . 
LOX 
LVDC 
LVlSC 
PAM 
P.U. 
s 1 s 
TBD 
MR 

Emergency be tection System 
Frequency Modulation 
Interface Control Dacument 
Instrument Unit 
Launch Escape Tower 
Liquid  Hydrogen 
Liquid Oxygen 
Launch Vehicle Digital  Computer 
Launch ~ehicle/~pacecraft 
Pulse Amplitude Modulation 
Propellaqt Utilization 
Single Side  Band 
,To Be Determined 
Hixture Rat io  

V.  LOGIC DIAGRAMS 

The loglc  diagrams, pages 12 through 22 indicate  the conditions 
that must exist before i n i t i a t i o n  o f  each time base programmed for use 
on the AS-507 & Subs mission. .Logic diagram, page 23 indicates conditions 
that must e x i s t  for-water valve cycling,  



V I .  CHANGES 

As requirements change and as the need arises ,  changes w i l l  be 
approved and released against t h i s  document and revisions t o  incorporate 
these changes w i l l  follcw. Questions and requests f o r  changes by a l l  
parties concerned should be put  in writing and directed t o  SM-CSE-GA, 
Marshall Space Flight Center, Alabama 35812. The telephone number for 
S&E-CSE-GA is 453-1645. 



V. LOGIC DIAGRAMS 



LIFTOFF DISCRETE 

' G.R.R. + 16.0 SEC. 
-- - - - . -. - - - - . . - 

G.R.R. + 17.5 SEC. Tt 

G.R.R.  4-150 SEC. 

VERTICAL ACCELERATION- C 

TIME BASE # I 



S-IC INBOARD ENGINE CUTOFF COMMANO 
(7, + 134.6) 

T2 

DOWNRANGE VELOCITY Z C ( M/S€C) 

TIME BASE *2 

13 



ENABLE OUTBOARD 
ENGINES CUTOFF COMMAND 

S-1C OUTBOARD ENGINES CUTOFF 'K 4 T3 

S-IC OUTBOARD ENGlNES CUTOFF "8" b 

TIME BASE #3 

14 



S-lI LOX DEPLETION 
SENSOR CUTOFF ARM COMMAND 

S-n ENGINES OUT T4 

D 
S-D EMGlMES CUTOFF 



T4 4- 10.0 SEC 
TIME BASE # 5  T4a 4- 15.0 SEC 



DCS COMMAND 
CTDE ENABLE) 

h 
V 

Tg f 0.0 SEC. Tg + (TBD) SEC. 
T5 < T6- 9-0 SEC N 

TB NO. 6 
LVDC EQUATION CONVERGENCE 

D J  
INHIBIT SIC TRANSLUNAR IMJECTfON a 

TIME BASE NO. 6 



T6 + 584.0 SEC. 
b 

TIME BASE #7  



T7 + 7200.0 SEC 

TB N0.8 
S-IVB PRQPELLANT PUMP INHIBIT ' 

TIME BASE NO. 8 

19 



S/C IP4TIATION OF S-E/S-IVB SEPARATION "A" 

b 

S/C INITIATION OF S 3 I  / S -IVB SEPARATION "B" 

S-l l  €NG!NE START 

(T3 + 1.4) 

# TIME SASE 4 u  

20 



0 2  - Hz BtJRNER MALFUNCTION 

A 
Ts + 48.0 SECONDS 

9 N T6 a 

T6 + 341.3 SECONDS 
a 

TlME BASE NO. 6 a  

0 2  - H2 BURNER MALFUNCTION 

T6 4- 3 4 . 3  SECONDS 

Ts + 496.7 SECONDS ' 

TlME BASE NO. 6 b  



TRANSLUNAR INJECTION !NHJBtT r \  

T6 3. 41.0 SECONDS A 
7 N 

TB NO. 6 c  
* UPON RETURN TO Tg 

f 6  > 41.0 SEC. 00 ALL FUNCTIONS 

TRANSLUNAR lNJECT1ON INHIBIT h 

TG $ 497.3 SECONDS A 
9 N h 

N 
T'8 NO. 6 c  

0 I R UPON RETURN TO T6 
00 NOT ISSUE O2 - W 2  

T6 > 560-0 S E C * ~  BURNER FUNCTIONS 
(TRANSLUNAR W (SEE NOTE NO. 3 )  
INJECTION 
COMMIT TlME 1 

TIME BASE NO. 6 c  



COOLANT THERMAL SWITCH # I 

A 
N 

COMMAND WATER COOLANT VALVE OPEN 
2.U. CHAN. 107 

- 

t LIFTOFF +480 SECONDS 

COOLANT THERMAL SWITCH 3f. 1 

C O M M ~ N O  WATER COOLANT VALVE CLOSE 
I.U. CHAN. 168 

COOLANT THERMAL SWITCH #= 2 

ECS WATER COOLANT VALVE LOGIC 

23 



Vf I. ELTGRT SEQUENCE 'PROGRAM 



40M33627~ 

COMMAND 

. - 



N B V I N A t  
FLIGWT T J E E  COMMAND 
HR KIN SEC 
.--I-------- 3-1111--"- l l1l l l l l l - I I I1 IC1--- I I I - I - -11I I - - - - - - - - - -  

GS:L l : 3CmC TELEMETRY C A b I g R A T B R  I N - F L I G H T  CALIBRATE 8 N  

OC : C 1 :  35.C I TELEMETRY CALIBRATBH IN-FLIGHT CALIBRATE OFF 

00 :01: 59 .8  1 EXCESS RATE (P, Y r  R )  AUTO-ABORT INHIBIT ENABLE 

QC:C1:35*3 

CC:C1:45*C 

FUEL PRESSURTZJNG VALVE NB- 3 3PEN 

FLIGhT C5UTR0L CBNPUTER SWITCH PBINT N o r  1 

ShIPCH RATE GYROS SC INDICATIBN " 1  

G C : C T : G O m C  EXCESS HATE ( P , Y d R )  AUTO-ABBHT INHIBIT AND 

0 0 : ~ 2 : 1 3 * 0  FLIGHT CBQTRBL CBMPUTER SNITCH P R I N T  NB. 2 

0C:C2:23*1 TELEMETER C A L I ~ R A T E  BFF 

00:02:12*4 

40M336278 - 
;ELECT O R  T I M E  

FROM BASE 
=STAGEY CHNSNDS 
m - 1 - 1 -  - - 1 1 . - - 1 - 1 3 1 1 - 1 1 1  

I "  1 23 T 1  + 90 10 

FUEL PRESSURIZING VALVE NO. 4 OPEN 

03:C2:13.8 

00:02:14*4 

S-IC I 2 1 ~ 1  + 115.1 

S - 1 C  The ENGINES BUT AuTB-ABBRT INHIBIT 

TWB ADJACENT BuTBBARD ENGINES BUT CUTOFF ENABLE 

S - I C  

I U 

svrc 

I u 
I u 

S13C 

S - I C  



NbI**IhAL SWITCH SELECTOR 
FLIGHT T I h E  CBWMAFUL; I v 

HF, P , I %  SEC; CBDE STAGE C H N  
. , , , , , , , , , r r , . r - r r I r r r - - r r , , r , r - ~ r - - - r - - r r - - r r - - r - r r ~ r r - ~ r l - - - ~ r m p - r - - r - - - - 4 p - - - - - a m - - -  

30:L2:14r7 S T A R T  O f  T I M E  BASE NU. 2 ( T 2 )  

O t j : 2 ? : 1 4 * 9  IbiBBARD E Y G l N E  CUTBFF BACKLP 0001 0001 S I C  16 

CL:c2:1SmI START F I R S T  PAM-FMIFK C A L I a R A T I B N  0000 0011 S-I I 30 

OC:C2:15*3 AUTB'ABHRT ENABLE RELAYS RESET OOOi 0001 I U  16 

QC:C.2ti5.5 EXCESS RATE (ROLL) AuTB-ABBHT I N H I B I T  ENABLE 0100 i l f i  I U  34 

OC:C2:15*7 EXCESS RATE [RBLL) A u T 3 - A B B R T  I N H T S ~ T  AND OiP1 0001 I U  50 

SWITCH R A T E  GYROS SC INDICATIBh 10' 

OC:C12:20rl STOP F I R S T  PAM-FM/FM C A L I B R A T I ~ N  0001 o g l l  S-11 9 

0C:C2 :29 .2  S-II B R D ~ A N C E  A R M  0111 O Q i l  S-I1 11 

0C:C2:29.4 SEpARATlBN AND RETRB N B o  1 EBh' FIRING UNITS  ARM 0110 0011 S - I C  , 10 

oC:CZ:29*6 SEpARATIBN AND RETR3 NOD 2 Eak F l R l N G  UNITS A R M  0110 I I i i O  S m I F  20 

0C:~2:31*5 3-BALL PBidER f l ~ F  0111 1111 I U  1 

OC:C2:51r7 OUTBBARD ENGINES CUTOFF ENABLE 0001 0011 S - I C  9 

00:C2:31*9 BUTBBARD ENGINES CUTOFF BACKUP ENABLE 0000 i b O l  S*IC 14 

26  

40M33627B 
--"-. - . 

IIHE 
FRBw BASE 

SECBNDS 
, - - - - - - - - - - - -  

T2  + 10 



j'J€"lNAL 
FLIGHT T I K E  
HR PIN SEC 

00:C2:40*6 

00202:43+7 

CBMMAND 

- " - - - - - - - - - ~ . - - - l - - - " ~ - - - l I ~ r I - l I 1 l I ~ l l I I * I  

SUTBBARD ENGINES CUTeFF - START 6F TIME BASE 

N8m 3 ( 7 3 1  

LH2 TAKK H I G H  pRESSURE VENT MBOE 

,OC:Z2:4C*8 

OC:02:41*1 

00:02:41*3 

03:C2:41*4 

OC:C2:41*5 

0 = : ~ 2 : 4 1 * 6  

00:02:41*7 

06:~2:41*8 

* 
-4 

TIME 
FReM BASE 

SECONDS 
-111111""111 

T 3  + r 0 

T 3  + I I 

* 

SWITCH SELECTBR 
A 

CODE 
-1---1--" 

Oal1 so01 

T3 + * 2  

T 3  + 15 

T 3  + r 7  

T3 + r 8 

f 3  + r 9  

T 3  + I s 0  

1 9 T 3  + 1 1 

T 3  + 1r2  

STAGE 
ll-llm,l-e 

S-11 

T 3  + 113 

T 3  + 119 

I a 

48 

24 

15 

19 

31 

20 

- - --- 
CHN 

38 

S-]I LH2 R E C I R c ~ L A T I B N  PUMPS 0FF 

S-II ULLAGE TRIGGER 

S-IC/S-I1 SEP~RATION { N B ~ ~ )  

S-IC/S-IS SEPARATION (N8. 2 )  

S-If ENGIYES CuTBFF RESET 

ENGINES READY BYPASS 

OC:G2:41-9 

00:02:42*2 

I 
i 

PREVALVES L B C K ~ U T  RESET 

SWITCH ENGINE C B N T R ~ L  TB S-11 AND S - l C  BUTBOARD 

O i P l  O i l s  

QOQi 1100 

- 

0010 1100 

0001 OOfO 

O i l 0  l%il 

0101 0010 

0010 0011 

0110 1110 

ENGINES CANT BFF V A T  

S-XC B U T B ~ A R O  ENGINES CANT 0FF tgV 

S - 1 1  ENGINES START 

A 

S-I1 

S - I 1  

S-EC 

S - I C  

S-I1 

S-I1 

0101 

O O Q l  1100 

IU 

S - 1 1  

d 

86 

33 

0010S~IJ 

IU 33 



,339I'LAL 
FL I S H T  T I P €  

HE V I U  SEC 

O C : C i ? : 4 2 * 1  

OC:C2:42*3 

OC:C2:42*5 

OG:C2:43*6 

O C : L ~ : ~ ~ * C  

0C:L2:47-3 

OC:02:47*5 

O C : C ~ : ~ E . ~  

OC:C2:48*4 

- --- 
T I M E  

FR8M BASE 
SECONDS 

=,*- -  -- -------- 
T3 * 175 

T 3  + l r 7  

T3 + i r 9  

T3 * 3 r 0  

8 8 T 3 +  6 r 4  

T3 + 6 17 

T3 + 6 r 9  

. 
CBMMAND 

# . - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - " . - * - - - - - - - m  

S-JI EhGZhE flu? INDILATI%I\ !  ' A !  ENABLE; S-II AFT 

INTERSTASE S E P A R A T I ~ N  INDlCATIBh I A *  ENAaLE 

S w I I  E h G I N E  BUT IhDICATIBk 'El ENABLE) S-I1 AFT 

INTERSTAGE SEPARATIBN INDICATION FBt ENABLE 

E N G I K S  READY BYPASS RESET 

S-El H Y D K A U L I C  ACCUMbLATBRS U%LBCK 

CHILLDONU VALVES C L ~ S E  

S-I1 START PHASE L I M I T E R  CUTBFF A R M  

HIGH ISr51ENGIhE M I X T U R E  RATIO BN 

QU:C3:00m0 

O C : C 3 : l l r 3  

CG:C3:+2.3 

0G:04:20@6 

* 

S - 1 1  START PHASE LIMITER CUTOFF ARM RESET 

PREVALVES CLBSE ARM 

WATER C09LANT VALVE 8PEN 

S-11 AFT INTERSTAGE SEPARATXUN 

FLIGHT CONTROL CBMPUTER SNlTCH PBZNT NBF 3 

S m I I  LBx STEP pRESSUR1zATION BN 

1 

SWITCH SELECTBF? 

O l l o o l O l  

0010 0010 

0101 0001 

OPqO 1101 

23 

22 

1+ 

? U  

S-I1 

I U  

S-I1 

1 

CHN 

28 

48 

49 

12 

CODE -,.- 
0111 1100 

0010 1100 

0000 1100 

0100 1101 

0010 1101 

1 0 7 T 3 +  l 9 r 4  

T 3  + 3017 

T3 + 61 14 

T3 + iOOtO 

- 
T S T A G E  

- " - - - - - - d m - " - - - , , - -  

I U  

IIJ 

S - 1 1  

S-11 

s-11 

I 

6 

S 

O i O I O l l O S e l I  

~3 + 7 & 7  

9 9 T 3 +  718 

h 

25 

59 

O I O i l l O O S w I I  

0051 1101 

0110 1Qfi 

S - 1 1  

§ - I 1  



IsreMINAL 
FLIGHT TIME 
HR Y I W  SEC 

d m " - - - - * - - - - -  

OL':i;4:45m6 

CBMMANP 

, - - I -- l l l - --31-l"L11I1I"I1--r-1---- I I - -------------  

START SECBND PAM-FMlFM CALIBRATIBN 

FLIGHT CBNTRBL CeMpUTER S N I T C H  P R I N T  b40. 4 

TELEMETRY C A L I B R A T O R  IN-FLIGHT CALIBRATE ON 

TELEMETRY C A C l g R A f e R  IN-FLIGHT CALIBRATE BFF 

START THIRD PAM-FM/FM C A L I B R A T I ~ N  

STOP T H I R D  PAM-FM/FM C A L f B R A T I B N  

TELEMETRY C A L S ~ R A T B ~  IN-FLIGHT CALIBRATE ON 

TELEMETRY C A L I B R A T ~ R  IN-FLIGHT CALIBRATE OFF 

S - I l  INBEARD ENGINE CUTOFF 

EFF 507 AND 508 ONLY 

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

CHARGE ULLAGE IGNITION ON 

S-Zf/SplVB BRDNANCE ARPI 

T I M E  
FROM BASE 

SECONDS 
1 - 1 3 1 1 - - - 1 - 1 1  

T 3 *  $ 2 5 ~ 0  

0001 0010 I U  24 

0000 0011 S-I I 30  

0001 0011 

0010 OOiO 

S - 1 1  

I U  

9 

23 





LUMMArUC' 

' 5 - I 1  EhGI ' jES CuTeFF - S T A R T  3F T I M E  BASE 

h8m 4 IT41 

5-11 E % S I k E S  CbT9FF Oh 

PREYALYES CLOSE BFF 

LBx TAM PRESSURIZATIBN SHbT3FF VALVES W E N  

S-LVB €%SINE CUTOFF 6FF 

L O X  T A N K  F L I S H T  PRkSSURE SYSTEY B N  

E ~ G I N E  k E A D y  B Y P A S S  

L0x C H I L L D ~ ~ ~ N  PUMP 3FF 

F I R E  ULLAGE IGh17I8N BN 

S-II/S-IVY S E P A R A T I ~ L  

S - I V 6  EhSXqE S T A R T  3k 

FLIGHT CONTROL COMPUTER S m I V 3  BURN M0DE ON ! A v  

FLIGHT CBNTRBL CBMPJTER S-IVd BURN MBDE ON bB1 



N?"I ~ A L  
FLIGHT T I Y E  
HR M I Y  SEC 

TZD 

T G':C 

P D  

T S C  

T ? C  

TCC 

T ~ D  

~ ~ 3 3  

T 6 C  

TSC 

~ B D  

TBD 

TBD 

T 5 D  

TBD 

t A 

f 5MMANC 

* * 
T 1 ME 

FR0M BASE 
SECbNDS 

SNI TCH SELECT82 

l , . l I  11-111-1, 

T4 * 2r2 

T4 + 215 

T 4  + 217 

T4 + 4 * 0 

* 

t H N  

59 

9 

11 

11 

CBDE 
.,----------*.m-------------------------w-"-----------------=---- tl""mllll-l.--ll-.l"I 

FUEL C ~ I L L D B ~ U  PUKP EFF Oil0 1011 

w 

STAGE 

S I V B  

S - I V B  E B S I N E  START 3 F F  

F I R S T  BbRh RELAY Bh 

CHARGE ULLAGE j E T T I S 8 h  8N 

F I N E  ULLPSE J E T T I S U N  t ' ~  

ULLAGE CYARGING RESET 

ULLAGE F I R I N G  RESET 

FUEL INJECTleN TEMPERATURE OK BYPASS RESET 

TELEMETRY CALlgRAT0R I N - F L I G b T  CALIBRATE BN 

27 

68 

I U  

IU 

SIVB 

i 

0101 1101 

0001 1001 

O i t O O l O O S I V B  

0001 l o l o  

0101 1100 

T4 + 4 a 2 

f 4  + 5 r 8  

5 5 T 4 +  918 

S - I V B  ENSINE BUT IN3lCATIBh ' A 1  ENABLE 

S-IVB E N S I Y E  BUT IhDICATIBh 'Ut ENABLE 

FUEL I ~ J E C T I B N  TEMPEI~ATUHL e~ BYPASS 

S E V B  

S I V B  

s ~ v e  

S I V B  

TELEMETRY CALIBRATBR IN-FLIGHT CALIBRATE BFF 

HEAT-EXCHANGER BYPASS VALVE COWTRBL ENABLE 

T M  CALIBRATE 8h 

I0001 0011 

0111 0011 

O i l 1  0011 

I 

57 

73 

16 

T 4  + l 6 r S  

T 4  + 21 m 8  

T4 + 24r0  

T 4  + 2 6 r 2  

* - 3 

T S  + 1 2 ~ 8  

8 8 ~ 4  + 1318 

~4 + ielo 

T 4  + 6 4 r 2  

0010 

O O O i  0001 

0010 0010 

0001 0010 

0lll 0001 

0100 1010 

I O ~ I S I V B  

SIVB 

I U  i 23 
I l J  I 24 

I 
SIVB 1 50 

S I V B  62 i 
I 

A & 





a - 7 

.\5""1":PL SWITCH  SELECT^^ TI ME 
FL I ~4~ TI -*L ;#BX.lar\lC - * 

HR fptr; SEC: CODE S T A G E ~ C H N  

T jC START EF T I M E  bASL NY I 5 ( T 5 !  T5 + tO 

T I  :. 

P O I % T  LLVEL SEhSdH O:SARMI!'hS 

s-IVB UL,:\GE EkGIhE ~ 3 .  1 E I ~  

S-IVB ULLAGE EhGINE ; \3 r  2 eki 

S - I V B  bLLAGE THRUST Pi4ESEhT I l ~ 2 1 C A T 1 0 N  Bh 

F I 2 S f  E W ? .  RELAY 3 F F  

L O X  TAh6 FLIGHT PREShGRE SYSTEP' 0FF 

ENGINE PdVP PURGE C B x T R e l  V A L V E  ENABLE Bh 

A U X a  HYDRAULIC PUMP FLIGHT MSDE BFF 

TELEMETRY C A L I B R A T B R  IN-FLI G r L T  C A L I B R A T E  BN 

SIv9 L R S  ; LE  C U T ~ F F  O h  0100 1101 S I V B  12 T5 + r 1 



\;cU/ V A L  
F L I G H T  T I u 8 F ,  
HR rib.. SEC 

fl ;D 

T;: 

T ?" C 

T.. f? 

T - C  

f l?D 

T;:C 

- 

CBMMAhU 

"1----1----..--1---------------------"-----------~-------------,,---------,~-~---.~ 

S/C Cf3NT73L BF S A T U R l  ENABLE 

T Y  C A L I F  (ATE Oh, 

J F  C A L I d 4 A T E  BFF 

TELEMETKY C A L ~ B R A T S ~  1 % - F L f G l i T  C A L I B R A T E  YFF 

15 + 29 15 

TS + 30r0  

rn 1 

TIME 
FROM BASE 

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

T5 + 510 

T 5  + 7 a O  

T 5  + 8 r 0 '  

T 5  + 9 a 2  

w 

SWIf CH  SELECT^^ 

T j D  

T 5  + 10 10 

T 5  * 1012 

T5  + 24.5 

S-IVG EzZIYE BUT I W J C A T I B k  'A-NABLLE RESET 

S-XVB EK3INE BbT ZNDTCATIBY ' 9 q N A 5 L E  RESET 

dEGULAR CALIBRATE RELAYS 8 N  

0110 If01 

0110 1111 

EFF S C 7  AND 538 9biLr 

iEGULAQ CALIBRATE RELAYS BFF 

EFF 507 Ahg 5 ~ 8  BhLy 

v - 
C H h  

68 

6 2  

63 

24 

CBDE 

00231 1001 

0100 lo10 

0000 0111 

0001 0010 

T F C  

T z D  

- 
STAGE 

XU 

S I V B  

S l V B  

IU 

0000 1019 

0110 0101 

1 - 

0011 0021 

0010 0001 

0100 0010 

SIYB 

EFF 527  AhD 508 B X D v  

LH2 TAN< CflNTlbUflUS GENT BEIFICE SHUfBFF VALVE 

OPEN erJ 

LH2 f A h ~  CBhTIhUBUS ~ E h f  REL IEF  O V E R R I D E  SHUTOFF 

T P 3  

47 

S I N G L E  S I ~ E B A N D  S Y S T E M  D ~ S A B L E  

ILI 

I U  

S I V B  

I 

J 

18 

53 

46 

75 + 59r 0 

T5 + 5 9 0  1 

- * 

S I V B  

S I V B  

VALVE OPEh 8 N  

111 

15 

S l V B  307 

- 



LBMNAtrrC: 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - . , - - - w - - - - - . h - - - - -  

LH2 T A h K  C ~ Y T I ~ U B ~ S  LENT ORIFICE SHUTBFF VALVE 

LH2 T A h K  C B W T I ~ U W S  VENT RELIEF BVERRIDE SHUTBFF 

VALVE 8PEV OFF 

S-IVB ULLAGE E ~ G ~ N E  hBw 1 BFF 

S m I V B  ULLAGE EhGINE h e *  2 eFF 

S-XVB ULLAGE THRUST PRESENT lNDZCATI8N BFF 

Pb g *  I\kERTER AND DwCm P6hEF 5 F f  

E N G I ~ E  P J ~ P  PURGE C B h T R e L  VALVE ENABLE OFF 

AUX. H Y C G A L L I C  PUMP FLIGHT M d C E  0N 

A U x a  HYDRAULIC PUMP FL IGHT MBDE BFF 

PU INVEETER AKD 0.C- PBWER O I ' ~  

A U X a  HYDZAULIC PUMP F L I G H T  U0DE ON 

A U X *  HYDRAULIC PUMP FLIGHT ~ B D E  BFF 

A U X *  H Y D ~ A U L I C  PUMP FL IGHT  MBDE BN 

A 
4 A 

L 

SWITCH SELECTBR T I M E  

CBPE 

0100 1011 

0100 OiOi 

0111 1110 

0010 0110 

- - FROM BASE 
STAGE CHN SECBNDS 

SIVB 

S I V B  

S I V B  

S I V B  

0100 o 0 l O  

108 

43 

102 

46 

8 

25 

28 

29  

7 

28 

29 

28 

I U  

T 5  + 61 m i  

T5 + 8 7 r 0  

75 + 87tl 

0011 ill1 

0011 1101 

0111 1100 

0011 1100 

0001 1101 

0111 1100 

o a i i  rioo 

0111 l f 0 0  

TS + 8712 

T 5  + 53010 

T 5  * 602r6  

T S  + 260010 

TS + 2648.0 

T5 + 5000r0 

SIVB 

S I V B  

S I V B  

S I V B  

SPVB 

SfVB 

srve 

S I V B  

* t 

I 

- 1 

T5 + 5 4 0 0 r O  

TS + 5448r0 

T 5  + 10500m0 





t 

NEY[?dAL 
FLIGHT TIphE 
HR V l Y  SEC 

T B D  

S - I V B  RESTART ALERT a N  

S I C  CONTRBL BF SATURh D I S A B L E  

AMBIENT YE SUPPLY SHUTUFF VALVE CLBSED bFF 

TELEMETRY C A L I a R A T S R  IN-FLIGHT CALIBRATE BN 

T M  CALTBqATE 8~ 

f M  CALIBRATE BFF 

TELEMETRY CALIBRATBR IN-FLIGHT CALIBRATE OFF 

LH2 TANK VENT AND LATCHING RELIES VALVES BB0ST 

C O X  TANK VENT AND NPt  VALVES B88ST CLOSE bN 

s- rvB RESTART ALERT OFF 

LH2 TANK VENT AND LATCHING RELIEF VALVES BB0ST  

C;BMMAr\iD 

, . r - - - - - - - - ~ - m . - r r r r r r - l - r - , - r , ~ r - - - r - r - m r - - - - - - - - r r - - r r - r r r - r 3 ~ 1 a . L ~ - - - ~ - - - # ~ - - - - - # m ~ r - , , - - r -  

BEGIN RESTART PREPAHATIBNS-START OF TIME 

BASE Ne*  6 ( 7 6 )  

- 
SWITCH SELECTOR T I M E  I 

7 T FROM BASE 
CODE CHN STAGE SECBNDS 

---,----, 

T 6  * r 0  



- 

NeYIF\jAC 
FLIGHT T Ih. 'E CSMMAND 

-II? M I \  SEC .,----------- - l ~ - 3 - l l - - - ~ ~ ~ ~ ~ l - l - I ~ I ~ I ~ - - C C - 1 - I I I - I I I ~ - ~ ~ ~ ~ ~ ~ ~ ~ , h ~ ~ ~ ~ ~ ~ ~ ~ ~ . , ~ ~ ~ . ~ ~ ~ ~ ~ ~ , , ~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ ~ ~ ~  

T;?? LBX T A M  VENT A ~ D  NPY VALVES B6BST CLBSE 9FF 

TFC 

Tyr3 

. r' 

T I  ME 
F R B M  BASE 

SECONDS 

T6 + 3885 

Tb + 41 m 1 

T6 + 41.3 

- 

AMBIEhT %€PRESS* SYSTEM PIBDE SELEcTBR 6FF AND 

CRY0 Btd 

LURKER L H ~  pRBpELLAhT VALVE OPEN ON (SEE hBTE3) 

- 
CHN 

96 

37 

26 

SWITCH SELECTOR 

S I Y B  

S I V B  

S I V B  

S I V B  

75D 

T B Q  

T a l l  

T6U 

T 3 D  

T ?,3.C 

f iqC 

T90 

T5D 

87 

32 

71 

85 

- - 
CODE 

0001 1011 

0000 OOO1 

0111 1501 

0110 1100 

0100 O l i l  

O I U 1  1001 

O i l i  1011 

0010 0112 

BURNER E X C I T E R S  O N  (SEE NOTL 3 ) 

BURNER L ? X  SHUTDBh'b VALVE 8PEN BN (SEE NBTE 31 

L H ~  TANK CBNTIKUBUS LENT VALVE CLOSE BN 

(SEE h e T E  33 

BURNER L ~ 2  PRBPELLANT VALVE CPEN OFF (SEE hBTE33 

BURNER L5X SHUTDBNN b,ALVE 0PEq OFF [ S E E  NeTE 3 )  

T6 * 4 4 ~ 2  

T6 + 4 5 ~ 2  

T6 + 4 5 r 4  

T6 + 4800 

STAGE 

S l V B  

S I V B  

S 1 V B  

S I V B  

s I V B  

S I V B  

S I V B  

S I V B  

90 

89 

84 

72 

90 

LH2 TANK C B N T I N U ~ Y S  LENT VALVE CLOSE BFF . 
(SEE NCTE 3 )  

SEC0ND B i R N  RELAY 0N 

BURNER EXCITERS OFF ( S E E  N O T E  3 )  

BURNER A J T e Y A T Z C  CUT8FF SYSTEM ARM (SEE NOTE 3 )  

f 6  + 41.6 

T b  + 4 2 r 0  

T 6  + 42.2 

T 6  + 42m8 

T6 + 4 3 r 5  

0000 1001 

0100 0011 

0001 0111 

0110 0111 



t0MMAkD 

{SEE NOTE 3) 

A U X *  H Y D R A U L ~ C  PUMP FLIGHT MBDE !3N 

Lbx CHILLDBMN PUMP 3 N  

FUEL CHILLDOWN PUMP O N  

PREVALVES CLeSE 

TELEMETRY CACIBRATBH IN-FLIGHT CALIBRATE 0 N  

f M  C A L I B f i A T E  Btq 

TN CALIBRATE OFF 

TELEMETRY C A L I B R A T O R  IN-FLIGHT CALIBRATE OFF 

Pm Urn M I X T U R E  RATZB 4.5 0N 

S - I V B  RESTART ALERT 0 N  



h e P f l ' A 1  
FLIGHT T I - Y E  
HR P I 2  SEC 

T'JL' 

T ? C  

7 8 3  

T30 

T a C  

789 

TBD 
I 

T3U  1 

t B D  

T;;C 

I f 

SWITCH SfLECTBA TIME 
CBMMAFUG - FROM BASE 

CODE STAGE cHN SECONDS 
R , l ~ - - - - e - C 3 - . . - - I - 1 1 1 - 3 - - - - - - - - " ~ , - - - - - - - - - - - - - - - - - - - " - - - - - - - - m - - - - - .  - 1 1 1 1  l-lllllll., 

S-IVB ~ L L A G E  E ~ G I ~ E  ~ 8 .  2 Eh 1 0 1 T 6 +  496a4  

5 - I V B  ULLAGE TkRUST P R E s E ~ T  INDICATEBM 0 N  

LBX T A h K  R E ~ R E s S U R ~ Z A T I B N  C ~ ~ L T K ~ L  VALVE OPEN BFF 

(SEE NBT5 3 )  

L H ~  TANK ?EPRESSURIZATI%N C~ ' ,TRBL VALVE BPEh BFF 

(SEE NBTE 3 )  

BURNER LA2 pR%pELLhNT VALVE CLBSE BN 

(SEE NRTE 3) 

dUANER A u T 3 y A T I C  CbTSFF SYSTEM DISARM 

(SEE h @ T E  3) 

LH2 TANK C B N T ~ N U ~ U S  VENT VALVE CLOSE ON 

A M B E E ~ T  ?€PRESS* SYSTEM MBDE SELECTOR 8N AND 

C R Y &  0FF 

LH2 TANK C B N T ~ N U B U S  VENT VALVE CLOSE ~ F F  

e 

0110 0001 

0000 0101 

0101 1011 

0101 0111 

0101 1001 

0011 1110 

0000 1001 

- 

4 3 T 6 +  496*5 

A 

&bRNER L42 pRBpELLANT VALVE CLBSE BFF 

( S E E  keTE  3) 

SIVB 

S E V B  

S I V B  

i 

0010 QiOO 

4 

8 1  

62 

T6 + 496r6  

T b  + 496*7 

SIVB 

SIVB 

T 6  + 49918 

60 

86 

T6 + 436r8  

76 + 49710 

, f 6  + 497m2 S I V B  84 

SIVB 

S I V B  

36 

87  

T6 + 49716 

I 

T 6  + 49912 



T a D  

TQD 

T Q D  

TbD 

rao  

TBT? 

t a c  

TSD 

TBD 

Ti3O 

. - - - . - - - " - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - = - - - - - - - - -  

LBx  TANK R E ~ R E s S U R I Z A T I ~ N  CONTRBL V A L V E  0PEN ON  

BURNER L3X SHUTDBWN VALVE CL3SE 3N ( S E E  NOTE 3 )  

BURNER L8X SMUTDBWK VALVE CLeSE BFF(SEE NOTE 3 )  

LH2 TANK REPREsSURIZATJBN CBhTRBL VALVE W E N  BN 

S - I V S  EN3INE CuTSFF EFF 

PREVALVES CLOSE 8FF 

ENGINE READY BYPASS 

FUEL CHILLD0wN PUMP--OFF 

Lex CHILLDBWN PUMP OFF 

S-IVB ENGINE START BN 

S - I V B  ULLAGE ENGINE NB*  - 1 -. 8FF 

S - I V B  ULLAGE THRUST PRESENT INDICATI0N OFF 

T I M E  
FROM BASE 

SEC0NDS 

3 T 6 Q  500m0 

SWITCH Sf lECTeR - % 

0001 0100 

0000 1111 

0141 0010 

Q l i Q  lOOi 

CHN 
1 - ~ - 1 - m 1 1 1 . 1 - 1 3 1 * . ~ I " I I ~ I - 1 1 . 1 " " I " " I  . 

S I V B  

S I V B  

SIVB 

SIVB 

CODE 

75 

39 

13 

8 3  

STAGE 

Oil0 O O l Q  

T b  + 504e3 

T6 * 520.0 

T 6  + 5 4 0 r 0  

7 6  + 5 5 9 ~ 4  

SIVB 



CC3MMAWC 
HR k1:d SEC 

FCIGhT C2WTROL CflMPuTER S - I V a  dURN M ~ D E  BN ' A !  

FLIGHT C3NTRBL CBMPbTER S - I V E  F U R N  M0DE e h  ' 0 1  

FUEL IhJECTIBN TEHPERATuRE BK BYPASS 

LOX T A ~ K  FLIGHT PHESSUEE S Y S T E X  8N 

L ~ X  TALK PRESS~RIZATIBK SHbTbFF VALVES BFEN EN 

S - I Y B  EbSINE S T A R T  OFF 

FUEL I N J E C T I B N  TEPlPERATURE OK BYPASS RESET 

P *  Um P ~ ~ G R A M ~ E D  M I X T U R E  R A T I S  BFF 

FLIGHT c w 2 e ~  CBMPUTER SWITCH POINT NO. 6 

SECdNO BURN RELAY BFF 

P O I N T  LEVEL SEkSBH ARWING [SEE h B f E * )  





SWITCH SELECTOR 
m 

T I M E  
FROM BASE 

SECBNOS 

T7 + 010 

T7 + 01 f 

T7 + Or5 

T 7  + 016 

T7 + Om7 

T7 + 018 

T7 + 1.0 

T 7  * 1.1 

T7 + l a 2  

T7 + im3 

T 7  * 1.5 

T7 * i r 7  

4 

1 

FLIGHT TIPE CBMMAhD 
HR e/h: SEC CODE 

= 

STAGE 

S I V B  

S I V B  

S I V B  

TED 

TPC 

Tr;E 

T L! D 

- -. 

CHN 
- - - - - - - - - 4 h - - - - - * m - - - m , - - - - - * - m - - - - , R  

12 

111 

107 

105 

99 

7 9  

104 

33 

39 

18 

98 

* - J 

START 5F T l y E  BASE N 9 .  7 ( T 7 )  

S - I V B  EXiINE CuTBFF 8 N  

LH2 TALK CBhTIhUBUS VENT OHIFICE SHUTBFF VALVE 

$PEN 851 

LH2 TANK CONT~NUBUS VENT RELIEF OVERRIDE SHUTBFF 

VALVE EPEh BN 

0100 1101 

0000 1010 

Oil0 0101 

T ?> 9 

TbD 

KFJD 

TElD 

T 2 9 

TSD 

TRD 

LOX T A R <  '!FV VALVE YPEN 3 h  

LH2 TAhu L A T C H I N G  RELIEF VALVE BPEN ON 

LOX TANY PRESSURIZATIBN SHUTSFF VALVES CLBSE 0 N  

L8X TANK FLIGHT PRESSURE SYSTEM OFF 

SECBND BURN RELAY BFF 

S I V B  

- a 

CLOO 1100 

0101 0110 

0110 1010 

0111 0111 

0005 1100 

s I V B  

s I V B  

S l V B  

S 1 V 8  

S l V B  

0100 OPOO 

- 

T R C  

S I V B  

S I V B  

LH2 TAN< REPREsSURIZATIB~ COIdTABL VALVE BPEN B N  

P B I N T  LEVEL SENSBR DISARMIhG 

- - - -  

0000 l l i l  

P *  Urn PRBGRAMMEO MIXTURE R A T 1 0  OFF O O l i  0011 



NOMINAL 
F L I G H T  T I M E  
HR K I N  SEC 

T80 

TBD 

VALVE OPEN OFF 

LH2 TANK LATCHING R E L I E F  VALVE LATCH BN 

LH2 TANK LATCHING RELIEF V A L V E  OPEN BFF 

AUX.  HYDRAULIC PUMP FLIGHT MBDE eFF 

S l t  C8NTRBL bF SATURN ENABLE 

S * f V B  ENGINE 0yT INOICAXIBN I A t  ENABLE RESET 

S-SVB ENGINE BUT INDICATIBN 18'  ENABLE RESET 

AMBIENT REPRESS* .- SYSTEM -. MbOE SELECT0R 8FF AND 

- 
I 1 

T l HE 
PReM BASE 

SECBNDS 

f 7  + 2r0  

t7 + 215 

- 

C0PtMAND 

1 b ~ - - I ~ ~ - - - ~ - ~ . - - ~ - ~ m ~ ~ ~ I - - 1 ~ ~ 3 ~ I ~ ~ ~ ~ ~ - - r l - - - r - r - r - r - - r r r - - - - r - r - * m r ~ - - r - - m ~ ~ m ~ m - m - ~ ~ - ~ - ~ m ~ ~ - - ~ - - ~ - ~ ~ ~ . ,  

S T A R T  TANK VENT C ~ N T R ~ L  V A L V E  BPEN 0N 

LH2 T A W  CBNTINUBUS VENT 0RIFICE SHUTBFF VALVE 

BPEN 6FF 

- - 
SWlTCH SgLECTBH 

CHN 

1 

$ 1 2  

r 

CBDE 

oil1 iila 

0100 1611 

m 

STAGE 

slve 

S l V B  



* 
NeVINAL 

FLIGHT T I M E  
HR P I N  SSC 

TSO 

f 3 D  

TED 

TBC 

T5P 

T ~ C  

TBD 

133 

TBD 

TRQ 

TS?D 

TED 

TBC 

- L 

CBMMAND 

I . - - - - - - C - - - - . . - - - - - ~ ~ ~ - - - - - - - I I L ~ - I - - - I - I - - - - - - - - - - - - ~ - - - ~ - - - - - - - - - , ~ - - - ~ - - - - - J , - - ~ ~ -  

L B X  TANK YPv VALVE @PEN OFF 

S T A R T  T A t <  VENT CBkTHBL VALVE 9PEN BFF 

L6X TANK WENT AND NPV VALVES 5BBST CLOSE 8 M  

LOX TANK VENT AND NPL V A L V E S  BBBST CLOSE BFF 

LH2 TANK L A T C H I N G  RELIEF VALVE BPEN BN 

LH2 TANK REPREsSURIZATEBN C ~ ' ~ T R B L  VALVE OPEN BFF 

LH2 TANK CBNTINUBUS VENT V A L V E  CLOSE BN 

L H ~  TANK L A T C H I N G  RELIEF V A L V E  OPEN OFF 

LH2 TANK CBNTINUBUS VENT V A L V E  CLOSE BFF 

LH2 TANK VENT AND L A T t H I N G  REL IEF  VALVES BB0ST 

CLBSE BFL 

L H ~  TANK VENT AND L A T C H I N G  RELIEF VALVES B38ST 

CLBSE BFF 

IU COWMANE SYSTEM ENABLE 

A U X a  HYDRAULIC PUMP FLIGHT M6DE BN 

- 

m 1 

T I M E  
FROM BASE 

SECBNDS 
lllll-ll-llm * 

T 7  + 150r7 

T7 * 152.0 

TJ + 153.7 

T7 * 1 5 5 ~ 7  

f 7  + 89910 

SNITCH 

CBDE 

OiII Old$ 

Of01 1111 

OOil 1011 

O d O l  iQll 

0101 0110 

0000 0101 

0101 1 O O l  

0101 IOlU 

0000 I D 0 1  

Oil0 0110 

0111 0810 

O O o l  O i l 0  

0111 llOQ 

S E C E C T ~ R  - a I - 
STAGE CHN 

SIVB 

S I V B  

S I V B  

SIYB 

S I V B  

l g - , R  

106 

2 

95 

96 

99 

SIVB 

S I V B  

S I V B  

SIVB 

S I V B  

S I V 8  

I U  

STVB 

i 

81 

84 

$00 

87 

77 

78 

T 7  * 899.6 

f 7  + 899r8 

T 7  * 9 0 0 m 0  

T7 + 501.8 

T7 + 9 0 3 ~ 0  

T7 + 905 .0  

82 

28 

f7  + 120014 

f7 + 320010 

1 

. v 



CBMMAND 
HR MIN SEC 

LH2 TANK LATCHING RELIEF VALVE BPEN B N  

LH2 TANK LATCHING RELIEF VALVE LATCH BN 

LH2 TANK LATCHING RELIEF VALVE BPEW BFF 

LH2 TANK L A T C H ~ N G  RELIEF VALVE LATCH OFF 

LH2 TANK ,LATCHING RELIEF VALVE OPEN BN 

t H 2  TANK LATCHING RELIEF - .  VALVE &PEN OFF 

- -  - - -. - , . . -- 

- - - -. . - . . . 



F L L G Y T  T I M E  CUMMAbD 
HR K I N  SEC 

START BF T I M E  -BASE N U *  8 { T 8 )  

S w I V B  E K I U E  EDS CUT0FF NBr 2 DISABLE 

t H 2  T A M  C B N T I N U ~ U S  VENT ORIFICE SHUTOFF VALVE 

VALVE @PEh 8N 

ENGINE PGMP PURGE C0hTR0L VALVE ENABLE O N  

LH2 TAhd C B N T I ~ U B U S  VENT ORIFICE SHUTbFF VALVE 

VALVE BPZN bFF 

AUXa HYDRAULIC PUMP FLIGHT MODE BN 

P A s S I V A T I B N  ENABLE 



L0x TANK XPV VALVE 3PEN BN 

f '  

L O X  TAKK NBV VALVE 8PEN BFF 

L8X T A M  NPV VALVE LATCH BPEL EFF 

ENGINE HE CONTRSL VALVE OPEN 5k 

LH2 TANK LATCHING RELIEF VALVE BPEN ON 

AUxr HYDHAULIC PUMP FLIGHT MODE OFF 

Lh2 TANK LATCHING RELIEF V A L L E  LATCH BN 

LHZ TANK LATCHING RELIEF VALVE BPEN OFF 

LH2 TANK LATCHING RELIEF VALVE LATCH OFF 

- 
7 

TIME 
FROM BASE 

SECBNDS 
l - ~ l , D 1 - ~ , " " I ~ ~ I I I I I I I " * ,  

T 8  + 720rQ 

JS + 720.2 

f a  * 809.0 

TS * 809r2  

h t l r l  hAL 
FLIGHT T1Y.E 
HR P I  F: SEC 

v A R I  AELE 

VdFi I  ABLE 

V AH I ABLE 

L A F i I  A b t E  

* 
7 

SWITCH SELECTBR 
CBMMAND a 

CHN 

30 

109 

31 

110 

' STAGE 

S I V B  

S I V B  

s I v B  

SIVB 

CBDE . I - ~ ~ ~ - - - - - - . ~ - - ~ L - * ~ ~ - - - - I I I ~ I - ~ " - - - I - I - - - - - - - ~ - ~ - - " ~ - - " - - - - " - -  
ENGINE M ~ I N S T A G E  C8NSRBL VALLE OPEN BM 

ENGINE HE CBFTRBL VALVE BPEN 0N 

ENGINE FAINSTAGE CBNPRBL VALVE 0PEN OFF 

ENGENE hE C B N T H ~ L  VALVE BPEb aFF 

0000 0011 

0001 0101 

0010 ooii 

0011 0100 



xEYEhkL SWITCH SELECT&? T I M E  
FLIGhT T I Y E  CBMMAPrC FROH BASE 
HR R I I ;  SEC 

~ A k f  ABLE ENGINE Hi CBNTfq8L VALVE OPEh 0FF 

v A H I A B L E  P A s S I V A T Z E N  DISABLE 

VARIABLE . S - I V B  JLLAGE ENGINE hBq 1 0 h  0101 ill0 SIVB 92 T8 + 2800,U 

V A R I A B L E .  S - I V B  ULLAGE ENGINE h 0 e  2 8h 0011 0110 SIVB '101 T8 * 280092 

V A R  I APJLf S-IVB LILLA3E ENGINE ~ 8 .  1 OFF 0111 1110 S I V B  45 T8 + 3240.0 

V A R I  ABLE S- IVB ULLAGE E ~ G I N E  ~ B I  2 BFF 0010 0110 s ~ v a  102 TB + 3240~2 

VAkI ABLE. E N G I N E  Pd"P PURGE CexJRBL V A L V L  ENABLE OFF 0311 1101 S I V B  25 T8 + 360014 

I 

I 

* * * > - - 



V A K I  ABLE 

vAHI  ABLE 

vAS I AELE 

L'AR 1 A3LE 

V A R I A B L E  

( V A R l  ABLE 

( vAH I ABLE 



V A R T A Y L E  

':Gk'IAetE t 
I 
I L4RIAZLE . 
i 
I 

L ' A ~  l $DL€ 

V A R l  AaLE 

i t A k I A H L E  

Y AR I etlbE 

j uvA;< LAEL€ 

$AH I A2LE 

LALIAt3 tE  1 

v A R I  ABLE 

L'AF; I ABLE 

vAGI AFLk 

V A H  r ABLE 

VAFi  I A B L E  

. . - - -  

FLIGHT CSQTRBL CBKFdTER S - I V 3  8W2N MODE BN ! A @  

F L I G H T  C h f R S L  C3MPuTLbi 3=1V~5  -1UqSN MODE 3hl 36' 

S- IVB E K 2 I N E  ~ G T  INDICATIBW ' A '  ENABLE 

3-IVB EXSINE 4bT IhDICATIUh ' d l  ENABLE 

FUEL CHItlPB%X PUMP 8FF 

FbEL 1hJECTIBN TEMPERATURE Ed BYPASS 

5 - I V B  EhSINE START BFF 

F I R S T  9 ~ i k  RELAY B k  

CHARGE LLLAsE JETTISSN BN 

FIRE ULLA3E JETTISON BN 

JLLAGE C L i A R ~ I  g~ RESET 

J L ~ A G E  FI?TNG RESET 

FUEL IhJECTIBN TEMPERATURE 86 ZYPASS RESET 

~ A T E R  CBBLANT VALVE BPEN 

TELEMET3Y C A L I B R A T W  Ih-FLIGHT CALIBRATE 0k 

0000 0100 I U  74 

O O O P  0011 IU 9 

FROM BASE 
SECBMPS 

1 1 1 - 1 1 1 - 1 1 1 1 1  

T4A + 610 



I VARIAiiLE I TELEFETRY CALIaRAT6R I N - F L 1 2 ~ 7  CALIBRATE 8FF 

h2"I hAL 
FLIGHT TI:-'E 
HR PI?$ SEC 

VAHI  ABLE. 

I LARIABLE 
HEAT MEXCHAKGER BYPASS VALVE C e N T R B t  ENABLE 

C0MhArJD 

. . - - - - - - - - - - - # . - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ - - - , - - -  

T M  CAtI34ATE BN 

I YAir lagLE 
I TELERETRY CALIBRATBR IN-FLIGHT C A L I B R A T E  BN 

I YARIAELE I TELEMETRY CAL I a R A T 8 R  IN-FLIGHT CALIBRATE BFF 

1 VARIABLE I F I R S T  BURN RELAY BFF 

I I FLIGHT C3hTRBL COMPUTER s ~ I T C H  POINT NB. 6 

1 V A R I A B L E  I P O I N T  LEVEL s E N S ~ R  ARMING 

( YATIABLE I ENGINE PUqP PURGE CBhTRBL VALVE ENABLE DN 

( v A A I ~ B L E  I RETURN TB P R I M A R Y  T I M E  BASE ~ t 3 .  5 ( T 5 )  - S - I v B  

0100 1010 SlYB 

0000 0111 S I V B  

0001 ODlO I U  

0010 igol s ~ v e  

0000 0010 I U  

0000 olio srve 

oooi 0010 s ~ v e  

0100 1101 SIVB 

1 



CBFSMANU 

H2-H2 B u R ~ E R  MALFUNCTION - START 8F T I M E  BASE . 

h0e 6A ( T 6 A )  

LH2 fAhg C ~ Y T I ~ U ~ U S  LENT B R I F I c E  SHUTBFF VALVE 

VALVE eP554 oh 

LH2 T A M  C B N T ~ S U W S  LENT QRlFICE SHUTOFF VALVE 

VALVE OPE& BFF 



0 

NeMI(\ IAt 
FLIGHT TIYE 
H9 !+I% S E C  

! . - - - - - - - 1 - - - d - - - 1 - - - 1 I I -  

V A R I A B L E  

VAI; I ABLE 

V A I ;  I ABLE 

Y A R I  ABLE 

- 

CBFlMAhD 

- C ~ - ~ ~ - - - - - - - - - ~ - - - - - - ~ I - ~ I I ~ - - I I I I I ~ I  

329H2 BUi?QER V A L F U ~ C T Z B N  - START OF TIHE BASE 

NB* 60 ( f b & )  

S n I V e  ULLAGE ENGINE \8m 1 9'V 

S-IY8 ULLAGE EhGINE 2 6h 

S-lVB ULLAGE THRUST PRESENT ZNDICATIBN 8 N  

40H336276 
* 

SMZf CH Sf L E C T ~ R  f I M E  

56  

FROM BASE 
SECdNOS 

T6B + Q q Q  

X ~ B  + 012 

T68 + 0.3 

CODE 

0101 I l i a  

0011 O i i O  

0121 1110 

- 
STAGE 

s ~ v a  

S I V B  

L 

CHU 
, - m - - - - - - - m . - - - - - ! b - - a , D - - - m - m m - - * m m * r  

4e  

101 

f~ 43 TbB a 015 



Q?"I %AL 
FLIGHT T I L L l  
HZ  MI^ SEC 

L A P I A E L E  

: A ~ I A E L E  

' JAR1 ASLE 

- 
C 

- CBM'PIAhD 

" C ~ " - - - " - C - I . - ~ I I " - - - - - - - - ~ I I I I - - I - I I I I - - - - I - - - - " - - m - - " h -  

TAANSLLfi.nF! I ~ J E c T I B N  INHIBIT - START OF TIME 

2ASE Ne*  6Z 1 T b C )  

L O X  T A M  FEpREsSURILATI f iN  C B T d T R B ~  VALVE OPEN BFF 

LH2 TAM ~ E P U E S S L ~ R I Z A T I B N  CB'qfRBL V A L V E  OPEN BFF 

S - I V D  R E S T A R T  ALERT EFF 

LH2 fAhd CBNTINUBUS VENT VALVE CLOSE OFF 

FbEL ChIiLDfjdh PUFF EFF 

LBx C H I L , ~ ~ ~ N  PUMP i?FF 

? V A R I A B L E  

v A ~  1 ABLE 

v A R l  APLE 

V A R I A b L E  

L'AF I AULE 

v A R  I A B L E  

VAI;  1 ABLE 

VARIABLE 

I 

SHlfCH S E L E C T ~ R  

I 

I 

TIME 
FRBM BASE 

S E C ~ N D S  
I l t d . C I I I I " I I  -ill." 

TbC + 0 0 0  

T 6 C  + O t l  

T6C + O e 2  

PREVALVES CLOSE OFF 

AUX*  H Y D R A U L I C  PUMP F L I G H T  MaDE BFF 

L H ~  TAhg C ~ N T I ~ U B U S  bENT 0RIFICE SHUTBFF VALVE 

BPEN 8% 

I a 

* 

CHN 

4 

81 

CBDE 

3110 0001 

0000 0101 

0110 1001 

0011 1100 

0000 1010 

m 

- 
STAGE 

SIVB 

S I V B  

0000 0101 

TbC + l r 2  

T6C + 114 

T6C + 1 e 6 

S I V B  

SIVB 

SIVB 

ILI 

f 6 C  * 117 ,  

81 

83 

29 

111 

0000 1001 

0110 1011 

0010 

T6C + 0.4 

107 L H ~  TANK CBNTINUBUS VEhT RELIEF OVERRIDE SHUTBFF 

VALVE 8 P k i  O N  

QllO 0101 

fbC + 016 

T 6 C  + 0.8 

TbC + 110 

S I V B  

S I V B  

9 0 1 0 ~ 1 ~ ~  

S I V B  

87  

59 

23 



T C 

w M " r r 4 L  SWITCH SELECTeH T I M E  
FLIGHT T I M E  CBMHAND - FROM BASE 
HR M I Y  SEC CODE STAGE CHN SECBNDS 
- 1 ~ 1 1 - ~ - 1 1 1 * . - ~ 1 - ~ - 1 I - - r - " ~ L L I - 1 1 - - - 1 I I - - - - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~ - " " ~ - ~ . ~ ~ - ~ - ~ m ~ ~ ~ t . ~ - ~ ~ , 4 . ~ ~ ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ " , ,  

v A R I  ABLE S-IVB ULLAGE ENGINE N0. 1 OFF 0111 1110 S l V B  43 T6C + l e g  

V A R I A B L E  S-IVB ULLAGE ENGINE Pi81 2 0FF 10010 0110 S I V B  102 TbC + 1 r 9  

V A R  IABLf S - I V B  ULLAGE THRUST PRESENT IhDICATPBN BFF 0100 O O i O  XU 46 T6C + 2.0 

BURNER LH2 PRBpELLANT VALVE CLSSE OFF 

BURNER LBX S H U T P B W ~  VALVE CLOSE BN 

S/C CONTP81  8F SATURN ENABLE 

LH2 TANK CBWTINUBUS VENT BRfflCE SHUTOFF VALVE 

VALVE BPEh BFF 

BURNER LBX SHUrDvWN VALVE CLBSE OFF 







VIII. SWITCH SELECTOR CHANNELS WIRED 
IN VEHICLE BUT NOT P R O G m D  FOR 
USE DURING FLIGm 





NEME NAL 
FLIGHT T I T  
Hi? Y I h  SEC 
- - - - - - = - - - -  

CBMMAND 

, - - - m " - - m - - - - - - - - - - m - - - - - " - - - - - - - - - - - - w - - - - - - - a - - - "  

FLIGHT CYNBRBL CBMPUTER SWITCH P ~ I N T  NBI 7 

EXCESS R A T E  ( P c Y # R )  A U T O - A B B R T  INHIBIT ENABLE 

dESET 

RATE MEASUREMENTS SWITCH 

EXCESS fdATE [ROLL) AdT0-ABeRT I w I B I T  RESET 

FLIGHT CYPTROL CBhPUTER SwlTCH P O I N T  NO*  5 

EXCESSIVE R A T E  [PIYIR) AuXB-AD3RT I N H I B I T  RESET 

E X C E S S I V E  R A T E  (20LL)  AuTB-A68RT EhHIBIT ENABLE 

RESET 

FLIGHT C3Y iTR01  CBMPUTEH SWITCH POINT Nb. 5 

FLIGHT CBNTRBL C ~ M P U T E R  SWITCH P D I N T  N8o 8 
' 

C-BAND TRANSPBhDEHS N d a i  AND N8.2 B N  

C-BAND TQANSp&&DER NBr 1 OFF 

C-BAND TRANSPBkDER N8o 2 BFF 

CCS TRANSMITTER 1NH18ET BN 

T I M E  
FROM BASE 

SECONDS 
r l - l - 1 - 1 1 1 1 1 1  



t - I 1 
- - . N f ! " * I ! L - .  - -. ---- - - - - - - -- - - - - - - - -- - -S~~LZC~~...SELECTBR. - .L - - n M _  
FLlGrlT T1f.E CSMVAND I FRBM BASE 

F T  
~ . ~ - ~ - - ~ - - - - - ~ ~ ~ ~ ~ ~ ~ - - - - - - - , r r , ~ ~ - - r r - r r r r - - - - - - , ~ r - r ~ ~ - ~ - - r ~ r ~ r ~ d . r ~ ~ l ~ ~ ~ ~ ~ m ~ ~ - ~ ~ ~ m ~ ~ ~ ~ , , ~ ~ ~ ~ ~ ~ ~  

. - UISTRA~~LLTE~-UET-- -- - -. - C L F 1 Q m L  

- 
-_LU _ 

L-. -1.U 

S C IT 

- SIIL 

- -- - -.S:LC1. 0 I I rnAR~&hGLK% C a t  B f l -  C - - -- - 13000 -1QO 

i 
-- - . - - - - - - - - - 

- - - - - - . - 
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