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GEORGE C, MARSHALL SPACE FLIGHT CENTER

DEFINITION OF SATURN SA-507 & SUBS
FLIGHT SEQUENCE PROGRAM

I. INTRODUCTION

The purpose of this document is to define the flight sequence
events, time bases, stage switch selector channel assignments, LVDA
Discrete Outputs, Inputs and Interrupts for the Saturn SA-507 & Subs
vehicles, Special requirements and restrictions defined in this document
will be imposed on the Marshall Space Flight Center and its contractors
as applicable, to insure the proper functioning of the equipment in the
various stages for required vehicle timing and sequencing to occur as
outlined in this Interface Control Document (ICD),

II. DEFINITION OF TIME BASES FOR THE TIME SEQUENCING OF SA~507 & SUBS

A, General

Eight (8) primary time bases are used in this SA-507 & Subs Vehicle
Flight Sequence Program in order to achieve an optimum vehicle mission
with suitable sequential operation and timing of flight vehicle events.
Four (4) alternate time bases are also programmed for use should a need
arise,

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

Proper establishment of time bases provides a safe and reliable
vehicle on the pad and throughout the flight. Each time base will be
established by the normal method when the required criteria, as outlined
in this ICD, has been received by the Launch Vehicle Digital Computer
(LVDC) .

If a time base is not established, subsequent time bases cannot be
started and the vehicle mission cannot be completed. Therefore, to
further increase mission reliability in the absence of the normal time
base signals, backup methods are used for establishing time bases.

Both the normal and backup methods for starting each time base
are explained in the following paragraphs.
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B. Time Base #1 (Ty)

Time Base #1 (Ty) is initiated by a liftoff signal provided by the
deactuation of the liftoff relay in the IU at the umbilical disconnect,
However, as a safety measure, the Launch Vehicle Digital Computer (LVDC)
will not recognize the liftoff signal and start T] prior to receiving
Guidance Reference Release plus 16.0 seconds (Liftoff =1,0 second).

A backup method for starting Ty is provided should the LVDC fail to
receive or recognize the liftoff signal. If T] is not initiated within
17.5 seconds after Guidance Reference Release, the LVDC shall monitor the
vertical accelerometer. If a significant positive acceleration (in excess
of 1 g.) exists, the LVDC assumes liftoff has occurred and begins T;. A
time adjustment is made by the computer,

No "Negative Backup" (i.e., provisions for the LVDC to return to
prelaunch conditions) is provided because the Saturn V vehicle could
safely complete T; on the pad without catastrophic results, in the
event Tj began by error,

€. Time Base #2 (To)

The S-IC inboard engine shall be cutoff by the LVDC through the
S~IC switch selector at a predetermined time on Time Base #l1 (T; +
134,6). At this time, the LVDC shall monitor the downrange accelero-
meter., If sufficient downrange velocity exists, the LVDC shall start
Time Base #2 (T3).

Use of the downrange velocity reading provides a safeguard against
starting Ty on the pad should T; be started without liftoff, Further-
more if Ty 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. Time Base #3 (T3)

After arming the S-IC outboard engines propellant depletion cutoff
sensors through the S-IC switch selector, the LVDC shall initiate Time
Base #3 (T3) upon receiving either of two redundant outboard engines
cutoff signals. The S~IC Outboard Engines Cutoff "A'" signal (INT 5)
from the S-IC depletion circuitry is the primary signal for starting Tj.
The S-IC Outboard Engines Cutoff "B" signal (DIN 18) from the backup
depletion circuitry is a backup signal,

E. Time Base #4 (T4)

After arming the S-IT LOX depletion cutoff sensors through the
S~II switch selector, the LVDC shall initiate Time Base #4 (T,) upon
receiving either of two signals, S-II Engines Cutoff or S-II Engines
Out. The S-II engines cutoff signal from the S~II depletion cutoff
circuitry is the primary signal for starting T,. The S-II engines out
signal from the thrust OK circuitry is a backup,

2
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E. Time Base #4 (Ty)

A redundant S-II Engines cutoff command is issued at the start of
T4 (T4 + 0.1), as a safeguard against having started Ty, with the thrust
of the S~II engines present,

E. Time Base #5 (Tg)

After a predetermined time on T4 or T4y (Tg4 + 10.0 or Ty, + 15.0),
sufficient to allow the 5-IVB engine to establish thrust OK, the LVDC
shall start Tg after receiving any two of four functions monitored by the
LVDC. The functions are (1) S-IVB Engine Out "A" (2) S-IVB Engine Out
"B" (3) S-IVB Velocity Cutoff which is issued by the LVDC through the S-IVB
switch selector (4) Loss of thrust determined by LVDC using accelerometer
readings.

. A redundant S-IVB engine cutoff command is issued at the start of
Ts (T5 + 0.1) as a safeguard against having started Tg with the thrust of
the S-IVB engine present.

G. Time Base #6 (Tg)

After a predetermined time on Time Base #5, Time Base #6 shall be
initiated by the LVDC upon solving the restart equation, The starting
of Time Base #b6 can be inhibited by the "Translunar Injection Inhibit"
signal (DIN6) from the spacecraft.

The starting of Time Base #6 can also be inhibited during Time
Base #5 by use of a DCS inhibit command. However, once this DCS 4inhibit
is set, it cannot be removed to allow start of Time Base #6.

H. Time Base #7 (T7)

After a predetermined time, sufficient to allow the S~IVB Engine to
establish Thrust OK (Tg + 584.0 sec.) the LVDC shall start* T; after re-
ceiving any two of four functions monitored by the LVDC, The functions
are (1) S-IVB Engine Out "A" (2) S-IVB Engine Out "B" (3) S-IVB 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 command is issued at the start of
T; (T; + 0.1) as a safeguard against having started T; with the thrust
of the S-IVB engine present,.

I. Time Base #8 (Tg)
The starting of Time Base #8 shall be inhibited in the LVDC. This

inhibit must be removed by DCS command prior to LVDC initiation of Time
Base #8.
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If this LVDC inhibit (S-IVB Propellant Dump Inhibit) is removed
after Ty + 7200.0 seconds, the LVDC shall initiate Time Base #8.

J. Alternate Time Base #4a (T4a)

Alternate Time Base #4a (T,,) shall be programmed for use in early
staging of the S-IVB stage. This time base shall be initiated by the
LVDC upon receiving either of two signals, S/C Initiation of S~-II/S-IVB
Separation "A" or S/C Initiation of S-II/S-IVB Separation "B". The
starting of T4, shall be inhibited until Tj + 1.4 seconds.

K. Alternate Time Base #6a (Tg,)

Alternate Time Base #6a (Tg,) shall be programmed for use should the
02-Hp burner malfunction between the times Tg + 48.0 seconds to Tg + 341.3
seconds. This alternate time base shall be initiated by the LVDC upon re=-
ceiving "02~-Hj Burner Malfunction" signal (DIN 3) from the S~IVB stage.
After completion of this alternate sequence, the LVDC shall return to
Time Base #6.

L. Alternate Time Base #6b (Tgp)

Alternate Time Base #6b (Tgp) shall be programmed for use should
the 0p~Hy burner malfunction between the time Tg + 341.3 seconds to Tg
+ 496.7 seconds. This alternate time base shall be initiated by the LVDC
upon receiving a "0-Hy Burner Malfunction" signal (DIN 3) from the S-IVB
stage.. After completion of this alternate sequence, the LVDC shall return
to Time Base #6.

M. Alternate Time Base #6c (Tg.)

Alternate Time Base #6c (Tg.) shall be programmed for use should
a failure occur which would require a delay in the S-IVB restart attempt.
The spacecraft "Translunar Injection Inhibit" signal (DIN 6) shall be re~
quired by the LVDC before this alternate time base shall be initiated.

The LVDC shall be programmed to look for the Translumar Injection
Inhibit signal at Tg + 41.0 seconds, at which time Tg. shall be initiated
if the signal is present.

The LVDC shall also be programmed to look for the Translunar In-
jection Inhibit signal at Tg + 497.3 and then once per computer cycle
(2 once per second) between the times Tg + 497.3 and Tg + 560.0 seconds.
If the signal is present the LVDC shall initiate Tg,.

Upon cumﬁleﬁion of Time Base #6c, the LVDC shall return to Time
Base #5 updated by the time elapsed in Time Base #6 and Alternate Time
Base f6c.
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N. Additional SA-507 & Subs Sequence Requirements

a. The IU telemetry and S-IVB telemetry shall be calibrated after
first insertion by using a special sequence. This special sequence of
events consists of IU and S-IVB Telemetry Calibration Commands and shall b
initiated by the LVDC using special tracking station acquisition logic,
The first telemetry calibrate command shall be issued 60.0 seconds after
station acquisition as determined by the LVDC.

b. The S-II Stage Mixture Ratio Shift from 5.5 to 4.5 shall be
initiated by the LVDC based on Program Logic (When Tji = o). On SA-507,
this MR Shift shall occur when T3 = (IGM initiated + T;i) seconds + a
comp cycle, =0.

Since T1i is changed for S-II Engine out, this logic delays the MR
Shift and provides for TLI. capability with one S-II Engine out.

Note 1

During the S-IVB first burn the LVDC is programmed to initiate an
S-IVB engine purge by issuing the command "Engine Pump Purge Control Valve
Enable On" through the switch selector 9.0 seconds + 1.0 second prior to
velocity cutoff of the S-IVB engine. The purpose of this purge is to
remove the moisture in the seal cavities.

Note 2

After liftoff plus 480 seconds the water coolant valve shall be
switched open or closed by the LVDC through the IU switch selector. The
LVDC shall be programmed to open the coolant valve when either of two
thermal switches mounted in the water/methanol system close and to
close the valve when both of the switches are open. This shall not
interfere with other events 'in the flight sequence.

Note 3

If Alternate Time Base 6c (Tg.) is initiated by the spacecraft after
Te + 41.3 seconds, all functions whlch are followed by the notation "See
Note 3" on Time Base #6 will not be issued by the LVDC during the second
S-IVB restart attempt.

III. LVDA DISCRETE OUTPUTS, INPUTS AND INTERRUPTS
The following tables list the LVDA Discrete Outputs, Discrete

Inputs and Interrupts used on this vehicle to accomplish the flight
sequencing program as defined in this Interface Control Document.




LVDA

Connector &
Pin Number

Ji7h
J13J
Jl3§
J4AA

J2EE

J2G
3t
Jta

J4d

JLE
J4s
Juc
J4B
J4A
J4D
JhY
J4X

J4W

LVDA DISCRETE OUTPUTS

Function

Reset Command Decoder

Reset RCA 110A

RCA 110A Interrupt

Spare

(Wired to Control

Guidance Failure "A"

Spare

(Wired to Control

Guidance Failure "B"

Spare
Spare
Spare
Spare

Spare

(Wired to Control
(Wired fb Control
(Wired to Control
(Wired to Control

(Wired to Control

LVDA/LVDC Firing Commit

LVDA/LVDC Firing Commit

Switch
Switch
Switch
Switch
Switch
Switch

Switch

Selector Address
Selector Address
Selector Address
Selector Address
Selector Address
Selector Address

Selector Address

Distributor)

Distributor)

Distributor)
Distributor)
Distributor)
Distributor)
Distributor)
Enable
Inhibit
First Digit
Second Digit
Third Digit
Fourth Digit
Fifth Digit
Sixth Digit

Seventh Digit

40M33627B
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A. LVDA DISCRETE OUTPUTS (Continued)

LVDA

Connector &

Pin Number Function

J&? Switch Selector Address Eighth Digit

J4p Switch Selector Read

J4n Switch Selector Read

J4u Switch Selector Register Reset

J4T Switch Selector Register Reset

J4r S-IC Switch Selector Enable

Jaq S-IC Switch Selector Enable

J4z S-II Switch Selector Enable

J4E S-II Switch Selector Enable

J4J S~-IVB Switch Selector Enable

J4F S=IVB Switch Selector Enable

J4cC IU Switch Selector Enable

J4BB IU Switch Selector Enable

JIK Spare (Switch Selector Enable, SS-12D)

J4s Spare (Switch Selector Enable, S5-12)
B. LVDC DISCRETE INPUTS

LVDA

Connector &

Pin Number
J13h
J17X

J17Y

Function
RCA 110A Sync
Command Decoder OM/D "A"

Command Decoder OM/D "B"



B.

LVDA
Connector &
Pin Number
J2BB

J2CC

J2e

J2a

J8i

J8N

J2F

J2n
J2p
J2q
J2r
J2z
J2E
J20
J2X
J2v
J2W
J4N

JimM

t0M33627B

LVDA DISCRETE INPUTS (Continued)

Function
07-Hy Burner Malfunction
Spare (Wired to EDS Distributor)
S-IVB Engine Out '"A"
Translunar Injection Inhibit
Spare (Wired to ESE)
Spare (Wired to ESE)
S/C Control of Saturn
S~II/S-1IVB Separation
S~IC Inboard Engine Out "B"
S-IC/S-II Separation
S-~II Inboard Engine Out
S~IC Outboard Engine Out
S-II AFT Interstage Separation
Prepare for Guidance Reference Release
S-IC Inboard Engine Out "A"
S-IC Outboard Engine Cutof "B"
S-II Engines Out
S-IVB Ignition Sequence Start
S-II Outboard Engine Out

S/C Initiation of S-II/S-IVB Separation "B" or
S-IVB Engine Cutoff "B" (See Note ¥%)
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LVDA
Connector &
Pin Number

J4L
J2s
J4b
J4t
J4DD
J4EE
J4u
J4c
J4G
J4H
.JZAA

I2m

LVDA DISCRETE INPUTS (Continued)

Function

S/C Initiation of S-IVB Engine Cutoff

Liftoff

Switch Selector Address Verification
Switch Selector Address Verification
Switch Selector Address Verification
Switch Selector Address Verification
Switch Selector Address Verification

Switch Selector Address Verification

Switch Selector Address Verification

Switch Selector Address Verification

Coolant Thermal Switch #1

Coolant Thermal Switch #2

40M33627B

First Digit
Second Digi
Third Digit
Fourth Digi
Fifth Digit
Sixth Digit
Seventh Dig

Eighth Digi:

Note*: During Time Base #3 (S-II Burn) this Discrete Input and Inter-
rupt shall be used to initiate S-II/S-IVB Separation. After
S-II Engines Cutoff this Discrete Input and Interrupt shall be
used to initiate S-IVB Engine Cutoff,

LVDA
Connector &
Pin Number
JEBB

J2B

J8q,

C. LVDA INTERRUPTS

Function

Command LVDA/RCA 110 Interrupt

S/C Initiation of S-II/$-IVB Separation "A" or
5-IVB Engine Cutoff "A" (See Note ¥%)

RCA 110A Interrupt



LVDA
Connector &
Pin Number

J2c

J2A

J2D

J2y
J17A
J17B
Internal
J18G
Internal

Internal

EDS

ICD
IU
L.E.T.
LHp
LOX
LVDC
LV/SsC
PAM

s =l o 9
s/s
TBD

LVDA INTERRUPTS (Continued)

Function
S-IVB Engine Out "B"
S-IC Outboard Engines Cutoff "A"
S-II Engines Cutoff
Guidance Reference Release
Command Decoder Interrupt "A"
Command Decoder Interrupt "B"
TLC -~ Simulanteous Memory Error
Data Ready from C.I.U.
Switch Selector Interrupt
Minor Loop Interrupt
IV. ABBREVIATIONS

Emergency Detection System
Frequency Modulation
Interface Control Document
Instrument Unit

Launch Escape Tower

Liquid Hydrogen

Liquid Oxygen

Launch Vehicle Digital Computer
Launch Vehicle/Spacecraft
Pulse Amplitude Modulation
Propellant Utilization
Single Side Band

.To Be Determined

Mixture Ratio

V. LOGIC DIAGRAMS

40M33627B

The logic diagrams, pages 12 through 22 indicate the conditions
that must exist before initiation of each time base programmed for use

on the AS-507 & Subs mission. ' Logic diagram, page 23 indicates conditions

that must exist for.water valve cycling.

10
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VI. CHANGES

As requirements change and as the need arises, changes will be
approved and released against this document and revisions to incorporate
these changes will follow. Questions and requests for changes by all
parties concerned should be put in writing and directed to S&E-CSE=~GA,

Marshall Space Flight Center, Alabama 35812, The telephone number for
S&E-CSE-GA is 453-1645.

11
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V., LOGIC DIAGRAMS
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LIFTOFF DISCRETE

'G.R.R. + 16.0 SEC. (LIFTOFF -1.0 SEC.)

G.R.R. + 17.5 SEC. Ti

G.R.R. +150 SEC.

VERTICAL ACCELERATION- = C

TIME BASE # |

1%
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S—-IC INBOARD ENGINE CUTOFF COMMAND
(Ty+ 134.6)

DOWNRANGE VELOCITY = C ( M/SEC) D

TIME BASE 2

13
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ENABLE OUTBOARD
ENGINES CUTOFF COMMAND

o

S-IC OUTBOARD ENGINES CUTOFF A

S-IC OUTBOARD ENGINES CUTOFF 'B'

TIME BASE #3

14




S-II LOX DEPLETION
SENSOR CUTOFF ARM COMMAND

S-II ENGINES OUT

S-II ENGINES CUTOFF

TIME BASE #4

15
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ENGINE OUT
_A'DISCRETE

ENGINE OUT

v >
R > \
"B INTE RRURT g A |
O T N ! —— MML./ N
VELOCITY CUTOFF Ly

e
A
F/M INDICATING N
LOSS OF THRUST D
oD
R _
N
D
A T8 #5

T4 + 10.0 SEC -y
# P
TIME BASE ™5 Taa+ 15.0 SEC

16
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DCS COMMAND
(TDE ENABLE)

Ts +0.0 SEC.

TB NO. 6

LVDC EQUATION CONVERGENGE

INHIBIT S/C TRANSLUNAR INJECTION

TIME BASE NO. 6

17
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A
> N

ENGINE OUT
"N'DISCRETE

ENGINE OUT | ;
"B"INTERRUPT fn | 5
. .
VELOCITY CUTOFF _/ ——y R
>

A
F/M INDICATING
LOSS OF THRUST
A
s

T6 + 584.0 SEC.

N

N
D
N
D

B>

TIME BASE ¥ 7

18
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T7 + 7200.0 SEC _ﬂ“
N TB NO.8

S-IVB PROPELLANT DUMP INHIBIT y

TIME BASE NO. 8

19
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S/C INTIATION OF S-II/SVB SEPARATION “A'

0
P
R
S/C__INITIATION OF SII/S-IVB SEPARATION "B’ '%\TB # 40
S-TL ENGINE START, _y
(Tz +1.4)

TIME BASE 7 4aq

20
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O2 - H2 BURNER MALFUNCTION

Te + 48.0 SECONDS

eS|
Te + 341.3 SECONDS j

A

TIME BASE NO. 6a

A

02 - H2 BURNER MALFUNCTION a
' A

Te + 341.3 SECONDS J

N Tea
D

N Teb
- . D
Te + 496.7 SECONDS '

TIME BASE NO. 6b
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TRANSLUNAR INJECTION INHIBIT

Te + 41.0 SECONDS

TB NO. 6¢

\
N
D * UPON RETURN TO Ts
Te > 41.0 SEC. j DO ALL FUNCTIONS
N
N
j

TRANSLUNAR INJECTION INHIBIT .

Te + 4927.3 SECONDS

TB NO. 6¢

% UPON RETURN TO Tg
DO NOT ISSUE 0, -Hj,

BURNER FUNCTIONS
(SEE NOTE NO. 3)

Te > 560.0 SEC.

(TRANSLUNAR
INJECTION
COMMIT TIME)

TIME BASE NO. 6¢

22
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COOLANT THERMAL SWITCH 3|

mommmn WATER COOLANT VALVE OPEN

COOLANT THERMAL SWITCH # 2

o/

i j:.u. CHAN. 107
—
( LIFTOFF +480 SECONDS )

+ COOLANT THERMAL SWITCH #: 1| O

”/

A COMMAND WATER COOLANT VALVE CLOSE
D / LU. CHAN. 108

COOLANT THERMAL SWITCH 4+ 2 0

\

ECS WATER COOLANT VALVE LOGIC

23
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VII. FLIGHT SEQUENCE PROGRAM
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NEMINAL
FLIGHT TIME
HRk MIN SEC

0C:i00:00«C

0CiCOi05s0
00:C0:i060
0C:00 140
00:iC0:I13.8
00:C0:20+0
CQ3i00:20s2
0CiC0:i24+0
00:iCO:27+C
003001290
00:iC0:30+C
0C:C0:I32.0
001001435

00:01:15+0

CBMMAND

LIFTOFF = START BF TIME BASE N8« 1 (T1)
SENSBR BIAS BN
LOX TANK PRESSURIZATIOBN SHUTBFF VYALVES CLBSE BN

MULTIPLE ENGINE CUTBFF ENAELE

S=1C BUTRBARD ENGINES CANT BN 'A!
S=IC BUTSBARD ENGINES CANT &x 'B!
S=IC BUT3BARD ENGINES CANT 8N 'C!

TELEMETER CALIBRATE &N
TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE BN
TELEMETER CALIBRATE BFF

LAUNCH VEHICLE ENGINES EDS CUTSFF ENABLE
TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE 8FF
FUEL PRESSURIZING VALVE NB+2 BPEN

COBLING SYSTEM ELECTRONIC ASSEMBLY PBWER 8FF

SWITCH SELECTOR

0001 0101
1010
0010

1001

0110
0110
0110
0101 1001
0110 0111
0101 1111
0010 0010
0111 1111
0011 000}
0010

0010

0001
0000

0041 0100

sTAGErCHN
Iu |109
slvB | 79
s-1IC 3
Iy 83
Iy 84
140 85
s-1C | 2
Iy 23
s=1C 1
Iy 38
Iy 24
s=1C 5
v |10

TIME
FRBM BASE
SECBNDS
I
T1 ¢ 540
T & 640
T + 1440
T & 19.8
Ta = 2040
T1 + 2042
TL. =+ 240
TL + 2740
TL + 290
Ty + 3040
TL + 3240
T1 + 49.5
T1 + 750

24



40M336278

NEMINAL
FLIGHT TIME
HR MIN SEC
0cic1:30eC
0CiC1:350

CiC1:353
CC:C1i45.0
00iC1:55.1
00:01:59.8

CCsC2:CAeC

QC:C2:C0.1
00:C2i103.0
00i02i124
00:C2:13e6
COiC2:13.8
00:i02:14ek

00:02:14.6

CBMMAND

---------------------------------------------------

TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE @N
TELEMETRY CALIRRATBR IN=FLIGHT CALIBRATE BFF
FUEL PRESSURIZING VALVE N8« 3 3PEN

FLIGHT CENTRBL CBMPUTER SWITCH P8INT NBe 1
TELEMETER CALIBRATE 8N

AUTB«ABERT INHIBIT ENABLE

EXCESS RATE (P,Y#R)

EXCESS RATE (P,YsR) AUTB=ABBRT INHIBIT AND
SWITCH RATE GYRSS SC INDICATIBN 'A!

TELEMETER CALIBRATE BFF

FLIGHT CENTRBL CBMPUTER SWITCH PBINT NBs 2

FUEL PRESSURIZING VALVE N8« 4 BPEN

S=1C TwB ENGINES BUT AUTE=ABERT INHIBIT ENABLE
S=IC Twf ENGINES BUT AUT8=ABBRT INHIBIT

TWB ADJACENT ByTBBARD ENGINES BUT CUTBFF ENABLE

INBBARD ENGINE CUTBFF

SWITCH SELECTBR

CBDE STAGETCHN
(5010 0010] 10 | 23|
0001 0010| IU 24
0010 1101 (s~-IC 6
0111 1101 U 26
0101 1111{s=IC 2
0110 1111 Iu 15
0101 1111 IV 2
0111 1111(s~-IC 1
0100 0001 | Iu 21
0001 1101 (S~IC 7
0000 1110 IV 51
0001 1110]| Iu 35
0001 1111(s~IC | 17
0011 1111(s~-IC 8

TIME
FRBM BASE
SECBNDS
T1 + 90s0
TL + 95.0
Tl 9543
T1 + 1050
T1 + 11541
T1 + 119.8
T1 + 12040
T1L + 120.1
Tl + 13040
Tl + 1324
T1 + 133.6
T1 + 133.8
T1 + 13404
T1 + 13446




40M336278

NEMINAL SWITCH SELECTBR TIME
FLIGHT TINME CBMMANL FRBM BASE
HR MIN SEC CBDE STAGE [CHN SECBNDS

............. r-----—-—--—----_----------------------------------T---------p-----u---«----------.-u

00:i102:147 START BF TIME BASE NBe« 2 (T2) Ta e 0
QUICP 21442 INBOARD ENGINE CUTBFF BACKUP 0001 0001| SIC 16| Te * o2
DGICRI1Da1 START FIRST PAM=FM/FM CALIBRATIBN 0000 0011|sS~-I1 30(T2 + o 4
0CiCPi153 AUTB=AEBRT ENABLE RELAYS RESET 0001 0001| IU 1672 + 06
0C:02:15+5 | EXCESS RATE (ReLL) AUT8=ABEBRT INHIBIT ENABLE 0100 1111| IV 34| T2 + '8
0C:i02:157 EXCESS RATE (RBLL) AUTB=ABERT INHIBIT AND 0111 0001| Iy 50|72 + 1.0
SWITCH RATE GYRBS SC INDICATIBN 'B?
0C:02:20¢1 STBP FIRST PAM=FM/FM CALIBRATIEBN 0001 OQ11|S~I1 9(T2 + Sek
0Qi02:29.2 S=11 BRDNANCE ARM 0111 0011|S~I1 11|72 + 1445

QCiC2:29¢4 SEPARATIBN AND RETRB NBe 1 EBW FIRING UNITS ARM 0110 0O011|S-1IC 10|72 + 1447

0CiC2:29e6 SEPARATIGN AND RETRS NBes 2 EBw FIRING UNITS ARM q110 1110|s-1C 20| T2 + 1449

0CiC2:315 G=BALL POGwWER BFF 0111 1111 IV 1172 + 168
D0:C2:31e7 BUTBBARD ENGINES CUTBFF ENABLE 0001 0011 |s~-IC 2IT2 » 170
00:iC2131e9 BUTBBARD ENGINES CUTGBFF BACKUP ENABLE 0000 1101 (sS=IC 14|T2 + 172

26




40M33627B

NEMINAL
HR MIN SEC

QU:iC2i40.6

00S02:4Ge7
0C:02:408
00:02:41e1
00:02:41e3
00:i02:41 ek
DCICR:i41e5
0062t 41¢6
00302417

Q0iCR2i41.8

OCiC2:41.8
QCi02:i142C

FLIGHT TIME

CBMMAND

et e e I [T S —— --

BUTBBARD ENGINES CUTEBFF = START 6F TIME BASE
NBe 3 (T3)

LHZ2 TANK HIGH PRESSURE VENT M8DE
S=11 LH2 RECIRCULATIBN PUMPS 8FF
S=II ULLAGE TRIGGER

S=IC/S~11 SEPARATIBN (NBe1)
S=IC/S=11 SEPARATIGN (N8« 2)
S=I1 ENGINES CyTOFF RESET
ENGINES READY BYPASS

PREVALVES LBCKBUT RESET

SWITCH ENGINE cBNTRBL T8 S~I11 AND S=IC BUTBBARD

ENGINES CANT BFF 'A!
S=1C BUTBBARD ENGINES CANT BFF 18!
S=11 ENGINES START

SWITCH SELECT?R

CHN

CBDE STAGE
0011 0001|s=~II | 38
0010 1100(s=I1 | 48
0001 0010(|S~II | 24
0110 1111|s~1C 15
0101 0010(s=IC | 19
0010 0011|s-11I 31
0110 1110(s=I1 [ 20
0101 0010|s=II | 19
0001 1100| Iu 33

0101 0111| IUu | 86

0001 1100|s-I1 33

TIME
FRBM BASE
SECBNDS
3+ w0]
T3 + ol
T3 + 22
T3 + o5
T3 + o7
T3 # °8
T3 + 9
T3 + 1.0
T3 + 1.1
T3 + 1.2
T3 » 13
T3 + 1ok




40M336278

NGMINAL
FLIGHT TIME
HR MIN SEC

-----------

CicRt42el

QCiL2i47(
0CiC2:4743
QCi02:47+5
QCiC2:i4843
QCiC2i48e4
OLeC3:000
0CiC3:11.3
00iC3i42+0

QCi04:20¢96

CBMMAND

S=11 ENGINE B8UT INDICATIBN 'A' ENABLE; S=II AFT

INTERSTAGE SEPARATION INDICATIBN 'A' ENABLE

S=11 ENGINE BUT INDICATIBN 'BE' ENABLE; S~=I1 AFT

INTERSTAGE SEPARATIBN INDICATIEN 'B!' ENABLE
ENGINES READY RYPASS RESET

S=11 HYDRAULIC ACCUMULATBRS UNLBCK
CHILLDBAWN VALVES CLBSE

S=11 START PHASE LIMITER CUTBFF ARM

HIGH (5+5)ENGINE MIXTURE RATI8 BN

S=11 START PHASE LIMITER CUTOFF ARM RESET
PREVALVES CLBSE ARM

WATER CBSLANT yALVE BPEN

S=I11 AFT INTERSTAGE SEPARATIEN

FLIGHT CENTRBL CBMPUTER SWITCH PBINT N8e 3

S=I] LBX STEP PRESSURIZATIBN BN

SWITCH SELECTOR

0111

0010

0000
0100
0101
0011
0110
0010
0101
0110
0010
0101
00Q0

1100

1100

1100
1101
1100
1101
1011
1101
0110
0101
0010
0001
1101

IV

48

49
12
88
25
59

99
107
23
2e

14

TIME
FRBM BASE
SECBNDS
T3+ 18]
T3 + 1.7
T3 + 1.9
T3 + 3.0
T3 + 6ol
T3 + 6¢7
T3 + 6¢9
T3 + 747
T3 + 748
T8 194
T3 + 307
T3 + 6le4
T3 + 10040

28




40M336278

NEMINAL
FLIGHT TIME
HR MIN SEC

QOIC42506
000582+ C
QCiChiI03e3
QGiIC5:0843
OCiCe:i25e8E
QCi06:306
QL ig7i31«B
00:iQ713640

CiQ7:396

QCiC7:40e6
CiC8i11e8
00:C8:12C

0CICBI35e6

COMMAND

START SECBND PAM=FM/FM CALIBRATIBN

STBP SECEND PAM=FM/FM CALIBRATIBN

FLIGHT CONTRBL CBMPUTER SWITCH PBINT NB.
TELEMETRY CALIBRATER IN=FLIGHT CALIBRATE
TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE
START THIRD PAM=FM/FM CALIBRATIBN

STBP THIRD PAM=FM/FM CALIBRATIBN
TELEMETRY CALIGRATBR IN=FLIGHT CALIBRATE
TELEMETRY CALIBRATSR IN=FLIGHT CALIBRATE
S=11 INBEARD ENGINE CUTEFF

EFF 507 AND 508 ONLY

S=11 LH2 STEP pRESSURIZATIEN

CHARGE ULLAGE IGNITIGBN BN

S=11/S~1VB BRDNANCE ARM

SeIl LBX DEPLETIBN SENSBRS CUTBFF ARM

e e o R T e o g A T e R O gy g W, W e g Mo o R e o e T g OO W A e T

enN

BFF

BN

BFF

SWITCH SELECTEBR

TIME
FRBM BASE

1

0001
0111
0011
0110

1101
0100
1111
0010

S~11

s=I1]
slvse
S=11
s=11

CHN
30

9

4
23
24
30

9
23
24

15

Sk

SECBNDS

13+ 12540]
T3 + 13040
T3 + 19144
T3 + 20247
T3 + 20747
T3 + 22540
T3 + 23060
T3 + 29049
T3 + 29549

T3 + 299.,0

T3 + 30040
T3 + 331.2
T3 + 33144
T3 + 35540




40M336278
NEMINAL SWITCH SELECTBR TIME
FLICHT TIME CBMMAND FRBM BASE
HR MIN SEC Ce0DE STAGE | CHN SECONDS
------------------------------------------------------------------ o o o o -..----lp--—"------------
OC:C8:i35.8 S=11 LH2 DEPLETION SENSBRS CUTBFF ARM 0101 1110|s~-1I1 42 |T3 + 355.2

30



NEMINAL

FLIGHT TIME
HR MIN SEC

T8D

T80

CBMMANLD

S=11 ENGIMNES CyuTBFF - START 3F TIME BASE

NOa & (T4)

S=11 ENUINES CUTBFF &N

PREVALVES CLBSE BFF

LBx TANK PRESSURIZATIBN SHUT3FF VALVES BPEN
S=1VB ENGINE CUTOFF EFF

LBx TANK FLIGHT PRESSURE SYSTEM BN

ENGINE KEADY BYPASS

LBXx CHILLDBWN PUMP SFF

FIRE ULLAGE IGNITIGBN BN

S=11/S-1vB SEPARATIEN

S=IVE ENGINE START 8N

FLIGHT CBNTRBL CBMPUTER S=IVB BURN MBDE BN 'A!

FLIGHT CENTRBL CBMPJUTER S=IVb BURN MBDE BN 'B!

SWITCH SELECTBR

0011
0110
0111
0111
0111
0110
0010
0101
0000
0001
0010
0000

0011
1001
1010
0010
1001
0011
0010
0100
0010
0011
0011
0100

§=11
sivse
SIvs
slvs
SIVB
sivB
slvse
slvB
S=11
slve
Iy
Iy

CHN

18
83
80
i3
103
10
23
56

31

74

40M336278
TIME
FRBM BASE
SECBNDS
T4+ 0
T4 + el
Th # 2
T4 + *3
T4 + v 4
T4 + *5
T4 + 1)
T4 + o7
T4 + *8
T4 + "9
T4 + 1.0
T4 + 1.2
Th + 1e4




40M336278

NEMIMNAL
FLIGHT TIFME
HR MIN SEC

--------------

TED

T80

8D
T8D
T8D

COMMANC

---------------------------------------------------

FUEL CHILLDBWN PUMP EFF

S=1VB ENGINE 8yT INDICATIGN 'A' ENABLE
S=1VB ENGINE 8yuT INDICATIBN 'B' ENABLE
FUEL INUECTIBN TEMPERATURE EB< BYPASS
S=I1VB ENGINE START 2FF

FIRST BURN RELAY BN

CHARGE ULLAGE JETTISHN BN

FIRE ULLAGE JETTISHN BN

ULLAGE CHARGING RESET

ULLAGE FIRING RESET

FUEL INJECTIBN TEMPERATURE Bk BYPASS RESET
TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE BN
TELEMETRY CALIBRATSR IN=FLIGHT CALIBRATE BFF

HEAT=EXCHANGER BYPASS VALVE CEBNTRBL ENABLE

TM CALIBRATE B8\

SWITCH SELECTER

0111 0001|SIVB |
0100 1010|S1vVB

11
11
27
68
55
57
88
73
16
23
24
50

TIFE
FROBM BASE
SECBNDS

so(Th + 242
T4 + 245
T4 + 247
T4 + 440
T4 + 4e2
T4 + 5.8
T4 + 9.8
T4 + 12.8
T4 + 1348
Th + 140
T4 + 142
T4 + 168
T4 + 21.8
T4 + 2400
T4 + 2642

62

32




— === = = ——40M336278-
NBMINAL | _— s — | SWITCH SELECTBR INE. ..
FLIGHT TIME COMMAND FROM BASE
—————tHR-MIN SEC 1 C80E  {STAGE|CHNL - SEGBNDS |
e R e e e T e g BT R e e S - o .--n---.-----ll.---—ﬂ---"---------..-q
S “Tap | TM CALIBRATE 8FF SIS 10000 0111|SIVB | 63|T4 + 2742
T8D | ENGINE PuUMP PURGE CONTRBL VALVE ENABLE 8N 10001 0010{S1VB | 24/c8 = 940
(SEE NBTF 1)
= T80 | VELBCITY 3R S/c INITATED=SIVs ENGINE CUTBFF BN 10100 1101}SIVB | 12|75 = De2
——— — - — — — — - e i _ —
RS =5 S e ST = = =M= b ——— P [ e




40M336278

NGMTNAL
FLIGHT TI-=E
HE ¥ 1% SEC

————————————

CHMMAND

b o e T e g, o g, TR N W e g o R B M T e o o NN T M e o e e e e

SIVB ENGINE CUTBFF 8w

POINT LEVEL SENSGR DISARMING

S=1VB UL.AGE ENGINE ~Bs 1 EN

S=IVB ULLAGE ENGINE 18e 2 EN

S=IVB ULLAGE THRUST PRESENT INOICATIBN BN

FIRST Eu3# RELAY OFF

LBx TANK FLIGHT PRESSURE SYSTEM BFF

LOx TANK PRESSURIZATIEN SHUTIFF VALVES CLBSE BN
ENGINE PUMP PURGE CBATRBL VALVE ENABLE B8N
FLIGHT C:=NTREL CBMPUTER S=IVZ BURN MBDE BFF 'A!
FLIGHT CHENTROBL COMPUTER S=1Vo SURN MBDE BFF '8!
AUXe HYDRAULIC PUMP FLIGHT M3DE BFF

TELEMETRY CALIRRATBR IN=FLIGHT CALIBRATE B8N

SWITCH SELECTER

TIME
FRBM BAS

0100
0100
clo01
0011
0111
0010
o111
0110
0001
0100
0001
0011
0010

1101
0100
1110
0110
1110
1001
0111
1010
0010
1101
0100
1100
0010

sIvB
slve
slve
slvB
gV
slve
SIve
sIvB
slvB
U
Iu
sive
IU

CHN

P o---

12
98
42
101
43
69
104
79
24
12
Fjio
29
23

SECBNDS

TS +
T +
TS +
15 »+
TS +
TS +
75 +
5 +
TS +
TS +
T5 +
TS +
TS +

E

el
52

3

6
8

1.2

1.6
345
3e7
bel

ko2

34




40M336278

NEMINAL
FLIGHT TINE
HR MIN SEE

TiD

T:D

TeD

THl

CBMMAND

R e e e T T LT LY

5/C CONTX3L 8F SATURN ENABLE
T™M CALIBRATE BN

TM CALISRATE BFF

TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE &FF
S=IVB ENGINE BUT INDICATIBN 'At ENABLE RESET
S=1VB ENGINE BUT INDICATIBN '3' ENABLE RESET
REGULAR CALIBRATE RELAYS ON

EFF 5C7 AND 508 BNLY
REGULAR CALIBRATE RELAYS BFF

EFF 507 AND 508 BNLY

SINGLE SIDEBAND SYSTEM DISABLE

EFF 507 AND 508 BNLY

LH2 TANK CBNTINUBUS VENT BRIFICE SHUTBFF VALVE

BPEN BN

LH2 TANK CBNTINUBUS VENT RELIEF BVERRIDE SHUTBFF

VALVE BPEN BN

SWITCH SELECTOR

TIME

0100 0010|slvB 46

0110 1101 |slvB 47

0110 1111 |slIvB 15

0000 1010(sIvB [111

0110 0101 (slvB |107

FREGM BA
SECBND

e
15 +
TS +
T8 b
TS +
-1

TS5 +

T5 +

B +

15 +

SE
S
500
740
840
9.2
10.0
10.2

245

29.5

30.0

5940

591




40M336278B

NCMINAL
FLIGHT TIME
HR MIn SEC

-------------

TaD

T8D
18D
T8E

T6D

CBMMANL

OPEN BFF

VALVE BPEN BFF
S=IVB ULLAGE ENGINE NBe 1 EBFF

S=I1vB ULLAGE ENGINE NBe 2 EFF

ENGINE PUMP PURGE CBATREL VALVE
AUXe HYCRAULIC PUMP FLIGHT M3DE
AUXe HYDRKAULIC PUMP FLIGHT MBDE
PU INVEKTER AND DeCe PBWER B

AUXe HYDRAULIC PUMP FLIGHT MEDE
AUXe HYDRAULIC PUMP FLIGHT MEBDE

AUxe HYDRAULIC PUMP FLIGHT MEDE

----------------------------------------------------

LH2 TANK CBNTINUBUS VENT BRIFICE SHUTBFF VALVE

LH2 TANK CBNTINUBUS VENT RELIEF BVERRIDE SHUTBFF

S=IVB ULLAGE THRUST PRESENT INDICATIEN BFF

Pe Ue INVERTER AND DeCe PBWER SFF

ENABLE OFF
8N

BFF

BN
BFF

BN

SWITCH SELECTBR

0100 1011

0100 0101

0111 1110
0010 0110
0100 0010
0011 1111
0011 1101
0111 1100
0011 1100
0001 1101
0111 1100
0011 1100
0111 1100

slvB

SsIve
slve
Iy
slvB
slvs
slvs
sive
slvs
slve
slvs
slvB

108

43
102

46

25
28
29

28
29

TIME
FROM BASE
SECENDS

112[75 + 6140]
TS5 + 61.1
TS5 + 8740
s + 87.1
TS + 87«2
TS + 50040
TS + 60246
TS5 + 260040
TS + 264840
TS + 5000.0
TS + 540040
TS + 544840
TS + 1050040

28

36




40M336278

NEMINAL
FLIGHT TIME
MR BN SEC

L B R R

SWITCH SELECTER

CBMMAND

AUXe HYDXAULIC PUMP FLIGHT MTDE BFF

0011 1100

CHN

29

TIME
FRBM BASE
SECONDS

TS5 + 1098040




NEMINAL
FLIGHT TIME
HR MIN SEC

------------

TBD
TBD
TaD
T80
TaD
T80
T8l

TRC

8D
Tel
78D

COMMAND

BEGIN RESTART PREPARATIBNS=START BF TIME

BASE NBs 6 (T6)

S=1VB RESTART ALERT &N
S/C CONTRBL BF SATURN DISABLE

AMBIENT HE SUPPLY SHUTBFF VALVE CLBSED BFF
TELEMETRY CALIBRATSR IN=FLIGHT CALIBRATE 6N

TM CALIBRATE BN

TM CALIBRATE BFF

TELEMETRY CALIRRATER IN=FLIGHT CALIBRATE OFF
LH2 TANK VENT AND LATCHING RELIEF VALVES BBBST
CLBSE BN

LBx TANK VENT AND NPy VALVES B88ST CLBSE BN
S=1VB RESTART ALERT BOFF

LH2 TANK VENT AND LATCHING RELIEF VALVES BBOST

CLBSE BFF

SWITCH SELECTBR

o111
0010
0100
0010
0100
0000
o001
0110

0011
0000
0111

CODE

1010
1001
0001
0010
1010
0111
0010
0110

1011
0101
0110

IV
1V
slvB
1y
SiVB
s1vB
1y

slvB

slvB
IV
slve

CHN

69
21
23
62
63
24
77

95
81
78

80|

40M336278B
TIME

FRBM BASE

SECBNDS
16 + w0
Té + ol
T6 + '3
T6 + o7
Té6 + 1.2
T6 + 1¢4
Té6 + 2ok
T6 + 6e2
Té6 + 3643
Té6 + 3645
Té + 37,3
T6 + 3843

38



40M336278

NEMINAL SWITCH SELECTOER TIME
FLIGHT TIYE] COMMAND FR6M BASE
HR MIN SEC CBDE |STAGE|CHN| SECBNDS

17T 08 T T T ISK ANk VENT AND NPv VALVES G88ST CLBSE SFF 0001 1011|SIve | 96|76 + 3845
TeD AMBIENT REPRESSe SYSTEM MBDE SELECTBR BFF AND 0000 0001 |SIVB | 37(Té6 + 4101
CRYB BN
TS0 bURNER LHZ2 pROpELLANT VALVE BPEN BN (SEE NBTE3) |0111 1101(SlvB 26|76 + 413
T8D BURNER EXCITERS BN (SEE NBTE 3 ) 0110 1100(|SIvB | 70|Té + 4146
T8D BURNER LSX SHUTDBWN VALVE BPEN BN (SEE NBTE 3) 0100 0111 (slvB 89|76 + 4240
T8D LH2 TANK CBNTINUBUS VENT VALVE CLBSE BN 0101 1001 |SIVB | 84|T6 + 4242
(SEE NEBTE 3)
TBl BURNER LHZ2 PRBPELLANT VALVE GPEN BFF (SEE NBTE3) |0111 1011|SIvB | 72|76 + 4248
T3D BURNER L3X SHUTDBWN VALVE BPEN BFF (SEE NBTE 3) 0010 0111 (SIVB | 90(Té + 4345
T80 LH2 TANK CBNTINUBUS VENT VALVE CLBSE BFF a 0000 1001 |SIvB | 87|Té6 + b4 e2
{SEE NBTE 3)
TaC SECBND BURN RELAY BN 0100 0011 (slIvB 32|Té6 + 4542
T3D BURNER EXCITERS BFF (SEE NBTE 3) 0001 0O111(slvB 71|76 + 454 4
T80 BURNER AJTBMATIC CUTSFF SYSTEM ARM (SEE NBTE 3) 0110 0111 |SIvB | 85(Té6 + 4840




LOM336278

'
i NBMINAL SWITCH SELECTSBR TIME
FLIGHT TIME CEMMAND FREBM BASE
HR MIN SEC CeDE STAGElCHN SECBNDS

TeD LH2 TANK REPRESSURIZATIBN CENTRBL VALVE BPEN BN [0000 1111]slvB 39rT6 + 4841

(SEE NBTE 3)
T30 LBx TANK REPRESSURIZATIGN CONTRBL VALVE BPEN BN 0110 001p|slIvB 3|76 + 48,3

(SEE NBTE 3)

T8 AUxe HYDRAULIC PUMP FLIGHT M3DE 6N 0111 1100|sive | 28|16 + 21940
T&D LBX CHILLDBWN PUMP 8N 0101 0001 |SIVB | 22|16 + 249.0
TBD FUEL CHILLDBWN PUMP BN 0011 1001|sIve | 58|16 + 254.0
8D PREVALVES CLOSE BN 0001 Oito|sIvB | 82[T6 + 259.0
T80 TELEMETRY CALIBRATBR IN=<FLIGHT CALIBRATE BN 0010 0010 IU 23|76 + 4002
TRD T™M CALIBRATE BN 0100 1010|SIVB | 62|16 + 40044
T8D T™ CALIBRATE BFF 0000 0111 [SIvB | 63|76 + 40144
T8D TELEMETRY CALIBRATOR IN=FLIGHT CALIBRATE BFF oocl ooto| Iu | 24|T6 + 4052
8D Pe Us MIXTURE RATIB 4+5 BN 0001 1111(slve | 17|T6 + 45041
T8D S=IVB RESTART ALERT 6N 0111 1010| Iu | 80|Té + 49346
8D $=IVB ULLAGE ENGINE N8+ 1 BN 0101 1110[SIVB | 42|T6 + 49643

40



40M336278

FLIGHT TI~E

HR

NEMINAL

MIN SEC

T3p

TBD

T3D

COMMAND

S=1VB ULLAGE ENGINE NB. 2 EN

5=IVB ULLAGE THRUST PRESENT INDICATIBN B8N

LBX TANK REPRESSURIZATION COBNTROL VALVE BPEN 8FF
(SEE NBTE 3)

LH2 TANK REPRESSURIZATIOGN CONTROL VALVE BPEN OFF
(SEE NBTE 3

BURNER LA2 PRBPELLANT VALVE CLBSE BN

(SEE NBTE 3)

2URNER AUTOMATIC CUTSFF SYSTEM DISARM

(SEE NBTE 3)

LH2 TANK CBNTINUBUS VENT VALVE CLBSE BN

AMBIENT REPRESSe SYSTEM MBDE SELECTBR BN AND
CRY® BFF

LH2 TANK CBNTINUBUS VENT VALVE CLOSE BFF

BURNER L~2 PROPELLANT yALVE CLBSE BFF

(SEE NBTE 3)

SWITCH SELECTBR

CeDE

0011

0111

0110

cQo0

o101l

0101l

0101
0011

0000
0010

0110

1110

0001

0101

1011

0111

1001

1110

1001
0100

slve

sivs

SIvVB

sIve
slvB

SIvB
slvB

Tow -

CHN

101

43

4

81

60

86

84

36

87

é1

TIME
FRBM BASE
SECBNDS
T6 + 4964 4
T6 + 49645
T6 + 496486
T6 + 49647
Té + 45648
Té6 + 49740
T6 + 49742
T6 + 49746
T6 + 4599,2
T6 + 499,8




TN I20C 7D

NOMINAL
FLIGHT TIME
HR MIN SEC

TBD

TBD
T8D
TBD
T8D
TBD
TBD

T80

CBMMAND

--------------------------------------------------

LBXx TANK REPRESSURIZATIBON CBNTROL VALVE BPEN BN
QURNER L8X SHUTDBWN VALVE CLOSE 8N (SEE NBTE 3)
BURNER LOX SHUTDSBWN VALVE CLSSE BFF(SEE NBTE 3)
LH2 TANK REPRESSURIZATIBN CONTRE[ VALVE BPEN BN
S=1vB ENGINE CyUTOFF EFF

PREVALVES CLBSE BFF

S=1VB RESTART ALERT BFF

ENGINE READY BYPASS

FUEL CHILLDBWN PUMP BFF

LBX CHILLDBWN PUMP BFF

S=1VB ENGINE START B8N

S=IvB ULLAGE ENGINE NBs | OFF

Se1VB ULLAGE ENGINE N8« 2 BFF

S=IVB ULLAGE THRUST PRESENT INDICATIGBN BFF
SelvB ENGINE BUT INDICATIBN 'A' ENABLE

SWITCH SELECTBR

CeDE

L----

0110
0000
0001
0000
0111
0110
0000
0110
0110
0010
0001
0111
0010
0100
0001

0010
0100
0100
1111
0010
1001
0101
0011
1011
0010
0011
1110
0110
0010

0011

STAGE | CHN
stve | 3
sIve | 74
sIvB | 75
sive | 39
sIve | 13
sIve | 83

v | 81
sIve | 10
sIvB | 59
sIve | 23
slve 9
SIVB | 43
sIvB | 102

Iy 46

W | 3

TIME
FRBM BASE
SECBNDS
76 + 50040
Té6 + 5013
Té6 + 50443
T6 + 52040
T6 + 54040
Té6 + 55944
Te + 56040
T6 + 56846
T6 + 5694
T6 + 56946
T6 + 57040
T6 + 57340
T6 + 57341
T6 « 573,22
T6 + 576+8

-

b2



40M336278

NBMINAL - SWITCH SELECTBR TIME
FLIGHT TIME CHMMAND " r | FRBM BASE
cooe_[sraoc]om] “SeceldS

T S-IVE ENGINE 80T INDICATION '8' ENABLE Totti cosi] T | ALlT6 +  Errep
Tan L8X TANK REPRESSURIZATIBN CE.TROL VALVE BPEN B8FF |0110 0001[SIVB | 4|T6 + 57742
Tac LH2 TANK REPRESSURIZATION CENTRBL VALVE BPEN BFF |0000 0101|SIVB | 81|T6 + 577.4
THD FLIGHT C2NTRBL COMPUTER S=I1Vv.o 2URN MBDE BN tA! 0010 0011 Iu 31(T6 + 5776
TED FLIGHT C3NTRBL COMPUTER S-1Vé SURN MBDE BN '8'  |0000 0100| 1U | 74|T6 + 577.8
TED FUEL INJECTION TEMPERATURE 8K BYPASS 0111 0011sIv8 | 11|T6 + 57840
T5D LBX TANK FLIGHT PRESSURE SYSTEM BN 0111 1001|SIVB |103(T6 + 57842
TEL LEGx TANK PRESSURIZATISN SHUTGFF VALVES BFEN BN 0111 1010|SIvB 80|Té + 57844
150 S-1VB ENGINE START BFF 0101 1101|SIVB | 27(T6 + 57846
Tsd Pe Us PREGRAMMED MIXTURE RATI8 SFF (SEE NBTE ) |0011 0011[SIve | 18[T6 + 583.5
Tab FUEL INJECTISN TEMPERATURE BK BYPASS RESET 0001 0001|SIVB | 16|T6 + 58840
TeD Pe Us PRIGRAMMED MIXTURE RATIS 8FF 0011 0011|SIVB | 18]|T6 + 68045
Tap FLIGHT CONTRBL COMPUTER SWITCH PSINT N8« 6 0000 0010| Iu 5(T6 + 83840
TBD SECOND BURN RELAY 8FF 0001 1100|sIvB | 33|16 + 85040
THE POINT LEVEL SENSOR ARMING (SEE NOTE) 0000 0110|sIvB | 97|T6 + 88540




_40M336278

g

NEMINAL

FLIGHT TIME
R_MIN SBC

COMMAND

_SWITCH SELECTBR

CBDE

CHN

e TIME .
FRBM BASE
SECBNDS

._PBI&LLEﬁL_&EmS_R_&RMl_Mﬁ____i___
VELBCITY B8R S/c INITATED=SIVB ENGINE CUTBFF BN

0000 0110]

0100 1101

12

1 97

T6 + 900.0]

17 = Qa2

| NOTE*

e A B s T E—— S | —
L | INHIBITED FBR FIRST 6PPBRTUNITY RESTARTs THE 5 e .
LVDC Wl ISsSuUp THIS COMMAND 8N SECBND BPPEBRI= 4
et 1 UNITY RKESTART aNLYe e SRR || p— ¥ —
|




40M336278

NEMINAL SWITCH SELECTOR TIME !
FLIGHT TIME COMMAND FR6M BASE
i T TR S— LA L L
TuD START €F TIME BASE NB8e 7 (T7) T7 + 0+0
TED S=IVE ENGINE CuTBFF BN 0100 1101|SlvB 12|T? + Oel
TED LH2 TAMK C&NTINUQUS VENT OKIFICE SHUTBFF VALVE 0000 1010(sSIvyB (111|T7 + 0e¢5
SPEN BN
RO LH2 TANK CBNTINUBUS VENT RELIEF BVERRIDE SHUTBFF |0110 0101|S1vB [107(T7 + Qeb
VALVE EPEN BN
T8D LE8X TANK NPy VALVE BPEN ON 0100 1100|SIvB [105|T7 + Qe7
TED LH2 TANK LATCHING RELIEF VALVE BPEN BN 0101 0O110(sIvB 9977 + 048
TED LBX TANK PRESSURIZATION SHUTSFF VALVES CLSSE BN 0110 1010(sivB 79(T7 + 1.0
T8D LBXx TANK FLIGHT PRESSURE SYSTEM BFF 0111 0111(S1VB (104 |T7 + 1.1
T&ED SECBND BURN RELAY BFF 0001 1100|sivB 33(T7 + 1.2
TaD LHZ2 TANK REPRESSURIZATIGBN COBNWTRBL VALVE BPEN BN 0000 1111|slvB 39(T7 + 1.3
TBD Ps Ue PRBGRAMMED MIXTURE RATIB BFF 0011 0011|slIvB 18|77 + 1.5
TBE POINT LEVEL SENSBR DISARMING 0100 0100(sS1vB 98|77 + 1.7
4

4=




40M336278

NOMINAL
FLIGHT TIME
HR MIN SEC

TBD

T80
T8D
TBD
78D
T8D
78D
TBD
8D
TBD
T8D

COMMAND

START TANK yENT CBNTRSL, VALVE BPEN 6N
LH2 TANK CBNTINUBUS VENT BRIFICE SHUTBFF VALVE

BPEN BFF

LH2 TANK CBNTINUBUS VENT RELIEF BVERRIDE SHUTBFF

VALVE BPEN BFF

LH2 TANK LATCHING RELIEF VALVE LATCH BN

FLIGHT CBNTREL CBMPUTER S=IVB BURN MBDE BFF 'A!
FLIGHT CBNTRBL CBMPUTER S~IV8 BURN MBDE BFF 'B!
LH2 TANK LATCHING RELIEF VALVE BPEN B8FF

AUxe HYDRAULIC PUMP FLIGHT MBDE BFF

S/C CBNTRBL B8F SATURN ENABLE

LLH2 TANK LATCHING RELIEF VALVE LATCH BFF

S=1vB ENGINE ByT INDICATIBN 'A' ENABLE RESET
S=IVB ENGINE 8yT INDICATIBN 'B' ENABLE RESET
AMBIENT REPRESSe SYSTEM MSDE SELECTBR 8FF AND

CRYB BN

SWITCH SELECTOR

0111
0100

0100

0010
0100
0001
0101
0011
0001
0101
0031
0010
0000

1111
1011

0101

1110
1101
0100
1010
1100
1001
0010
0011
0001
0001

STAGE

slvs
s1vB

slys

s1vB
Iy
1y
slve
S1VB
13V
s1yB
Iy
Iy
sIve

CHN

1
112

108

52
12
75
100
29
68
19
18
53
37

TIME
FR8M BASE
SECEBNDS
17+ 2.0
7 245
T7 + 2e6
T# * 2¢8
T? + 346
T7 + 348
T7 + 440
T7 + 4e2
7 + 5:0
T7 « 5.2
T7 + 1040
Y7 » 102
7 6140

46
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NEMINAL
FLIGHT TIME
JHR MIN SEC

TeD

LBx TANK
START TAN
LOX TANK
LBx TANK
LH2 TANK
LH2 TANK
LH2 TANK
LH2 TANK
LH2 TANK
LH2 TANK
CLBSE BN
LH2 TANK
CLBSE BFF
U CBMMAN

AUXes HYDR

COMMAND

NPy VALVE BPEN BFF

< VENT CBNTREL vALVEZ BPEN BFF

VENT AND NPV VALVES B88ST CLBSE BN

VENT AND NPV VALVES B88ST CLBSE OFF
LATCHING RELIEF VALVE BPEN BN
REPRESSURIZATIBN CBNTRBL VALVE BPEN BFF
CONTINUBUS VENT VALVE CLBSE BN

LATCHING RELIEF VALVE BPEN OFF
CONTINUBUS VENT VALVE CLOSE BFF

VENT AND LATCHING RELIEF VALVES BG86&ST

VENT AND LATCHING RELIEF VALVES BS98ST

D SYSTEM ENABLE
AULIC PUMP FLIGHT MBDE BN

SWITCH SELECTOR

TIME

0111 0101|sIvB |106
0101 1111|sIvB 2
0011 1011]slvB 95
0001 1011|slve | 96
0101 0110(sIve | 99
0000 0101|sIv8 | 81
0101 1001(SIVB | 84
0101 1010(sIvB [100
0000 1001|SIvB | 87
0110 0110|SIVB | 77

0111 0110|slvB 78

0oot o0t10| Iy | &2
0131 1100|SIvB | 28

FRGM BASE
SECENDS

17 « 15047
T7 + 152.0
T7 + 15347
T7 + 15547
T7 + 8399.0
T7 + 899.6
T7 + 899.8
T7 + 9000
Tr * S901,.,8

T7 + 9030

T7 + 90540

T7 1200¢4

+

T7 320040

+

47
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NEMINAL SWITCH SELECTER TIME
FLIGHT TIME CBMMAND FRBM BASE
HR MIN SEC CODE |[STAGE{CHN| SECONDS

|77 7a0 T Alxe HYDRAULIC PUMP FLIGNT MEDE BFF T T Joost 1100]s1v | 29]T7 + 3z4e0
TBD LH2 TANK LATCHING RELIEF VALVE BPEN BN 0101 0110(SIVB | 99|T7 + 36004
T8D LH2 TANK REPRESSURIZATION CONTROL VALVE BPEN BN 0000 1111 (SIVB 39(T7 + 360046
TBeD LH2 TANK LATCHING RELIEF VALVE LATCH BN 0010 111p0(slve S2|T7 + 360244
T8D LH2 TANK LATCHING RELIEF VALVE BPEN BFF 0101 1010(SIVB |100(T7 + 3603.4
TBD LH2 TANK LATCHING RELIEF VALVE LATCH BFF 0101 0010|SIVB | 19|77 « 36044
TBD LH2 TANK LATCHING RELIEF VALVE BPEN BN 0101 Q110(SIVB | 99(T7 + 4499,0
TBD LH2 TANK REPRESSURIZATION COBATRBL VALVE BPEN BFF |0000 0101 |SIVB | 81|T7 + 4499,2
18D LH2 TANK LATCHING RELIEF VALVE BPEN OFF _ 0101 1010|SIVB [100(T7 + 450040
TBD LH2 TANK VENT AND LATCHING RELIEF VALVES B8BST 0110 0110(SIVB | 77(T7 + 450340
CLBSE BN
T8D LH2 TANK VENT AND LATCHING RELIEF VALVES BBBST  |0111 031Q|SIVB | 78|T7 + 4505,0
CLBSE BFF

48
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NEMINAL
FLIGHT TIME
HR MIN SEC

-------------

»APIABLE

VARIABLE

VARIABLE

VARIABLE

VARIABLE

VARTABLE

VAKIABLE

VARIABLE

VARIABLE

VARITABLE

CBMMAND

-------------------------------- - W e

START 6F TIME BASE N3s 8 (T8)
S=1VB ENGINE EpDS CUTBFF NBe« 2 DISABLE

LH2 TANK CBNTINUBUS VENT BRIFICE SHUTBFF VALVE
BPEN BN

LH2 TANK CBNTINUBUS VENT RELIEF BVERRIDE SHUTBFF
VALVE BPEN BN

ENGINE PUMP PURGE CBNTREBL VALVE ENABLE BN

LH2 TANK REPRESSURIZATIBN CBNTRBL VALVE BPEN BN
LH2 TANK CONTINUBUS VENT BRIFICE SHUTBFF VALVE
3PEN BOFF

LH2 TANK CONTINUBUS VENT RELIEF BYERRIDE SHUTBFF
VALVE EBPEN BFF

AUXs HYDRAULIC PUMP FLIGHT MBDE BN

PASSIVATIBN ENABLE

SWITCH SELECTBR

CODE

0010 0001

0000 1010

0110 0101

0001 0010
0000 1111
0100 1011

0100 010}

0111 1100

0010 1113

)

sive
slvs

Sive

sivs

SIvB

slvB

sIvs

sivs
slvB

CHN

o

53
111

107
24
39

112

108

28
40

1

TIME
FRGM BASE
SECBNDS
T8 + D¢0
T8 + De2
T8 + Oe4
T8 + Deb
T8 + 08
T8 + 10
T8 + 2ol
T8 + 2¢6
T8 + 690.0
T8 + 710.0

49
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NOMINAL SWITCH SELECTOR TIME
FLIGHT TIME CBMMAND FRBM BASE
HR MIN SEC CeDE STAGE |CHN SECOBNDS

| VARIABLE | ENGINE MAINSTAGE CONTROL VALVE G6PEN BN 0000 0011 [S1ve | 30|78 + 72000
VARTABLE ENGINE HE CBNTREL VALVE BPEN 8N 0001 0101|SIVvB |109|T8 + 72042
VARIABLE ENGINE MAINSTAGE CONTR8L VALVE BPEN BFF 0010 0011(slvB 31|78 + 809.0
VARTABLE ENGINE HE CONTRBL VALVE BPEN OFF 001l 0100|SIVB |110(T8 + 8092
VARIABLE LBXx TANK NPy VALVE BpPEN BN 0100 1100]|SIVB |105(T8 + 10232
VARIABLE LBXx TANK NPy VALVE LATCH BPEN BN 0011 0010|SIvB 44 |T8 + 102542
VARTIABLE I LEX TANK NPy VALVE BPEN BFF 0111 0101|SIVvB |106|T8 + 102642
VAR TABZLE LBX TANK NPy VALVE LATCH 8PEN BFF 0101 0011|slvB 45|T8 + 10272
VARIABLE ENGINE HE CBNTRBL VALVE BPEN BN 0001 0101 |SIVB |109|T8 + 10294

VARIABLE LH2 TANK REPRESSURIZATIBN CEBNTREBL VALVE BPEN 8FF |0000 0401|SIvB 81|78 + 1800.5

VARTABLE LH2 TANK LATCHING RELIEF VALVE 8PEN BN 0101 O11p|sivs 99|78 + 203140
VARTABLE AUXe HYDRAULIC PUMP FLIGHT MBDE BFF 0011 1100jslyB 29|78 + 2032.2
vARTABLE LHz TANK LATCHING RELIEF VALVE LATCH BN 0010 1110]|sSlivB 52 |T8 +# 2033.0
VARIABLE LH2 TANK LATCHING RELIEF VALVE BPEN BFF 0101 1010|SIVB |100|T8 + 203440
VARIABLE LH2 TANK LATCHING RELIEF VALVE LATCH BFF 0101 001Q|sSIvB 19|78 + 2035.0
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—_—

NEMINAL
FLIGHT TIME
HR MIN SEC
VARIABLE |
VARIABLE
VARIABLE
VARIABLE
VARIABLE
| VARIABLE

VARITABLE

CGMMANC

SWITCH SELECTBR

ENGINE HE CONTRBL VALVE OPEN 8FF
PASSIVATIEN DISABLE

S=1VEB ULLAGE ENGINE NBes 1 BN

S=1VB ULLAGE ENGINE nBe 2 BN

S=]VB ULLAGE ENGINE w~Be 1 BFF

S=IVB ULLAGE ENGINE NBe 2 BFF

ENGINE PUMP PURGE CBNTRBL VALVE ENABLE BFF

CODE STAGE [ CHN
0011 010051V |110]
0100 1110|slvB 41
0101 1110|slvB k2
0011 O110|slIvB |101
0111 1110(slvB 43
0010 Oi10|SlIvB (102

0011 1101|slvs 25

TIME

FRBM BASE

SECBNDS
18 + 233040
T8 + 23302
T8 + 280040
T8 + 2800+2
T8 + 324040
T8 + 324042
T8 + 360044




P S - -—

[ NeMINAL SWITCH SELECTOR TIME

FLIGHT TIME CBMMAND FROM BASE
HR MIN SEC J CODE STAGE | CHN SECBNDS

-------------------------------------------------------------- DR R R Ty T N R - OER gy W W W gy N
VARTABLE ALTERN,"\TE SEQUENCE = START 8F TIME BASE [ T4A + 0.0

NBe 4A (T4A)

VARTABLE S=I1 ENGINES CUTBFF 9N 0011 0011 |S-II 18| T4A + Oel
VARIABLE CHARGE ULLAGE IGNITISN BN 0111 0100|SIVB | 54(T4A + 0e2
VARTABLE S=11/S=1v3 BRDNANCE ARM 0011 1111|S=11 8|T4A + 0e3
VARIABLE S=IVB ENGINE CUTOFF OFF 0111 0010(SIVB | 13|T4A + 0s5
VARIAELE ENGINE READY BYPASS 0110 0011(SIVB | 10|T4A + Oeb
VARIABLE LBx TANK PRESSURIZATIBN SHUTSFF VALVES BPEN 0111 1010|SIvB | 80|T4A + 0«9
VARIABLE PREVALVES CL8SE 9FF 0110 1001|SlvB 83(T4A « led
VARIABLE FIRE ULLAGE IGNITIGBN BN 0101 0100|sSIvB | 56(T4A + 147
VARTABLE S=11/S=1v3 SEPARATISN 0000 0010|sS=11 S| T4A + 1.8
VARIABLE LBX TANK FLIGHT PRESSURE SYSTEM 8N 0111 1001|SIVB [103|T4A « 5.0
VARIABLE LBx CHILLDBWN PUMP BFF 0010 0Qig|slivB 23| T4A + 52
VARIABLE S=1VB ENGINE START BN 0001 O0Q11|slvB 9(T4HA + 5¢8

52



40

NEvINAL

FLIGHT TIME

R

HR MT
VARTABLE
VARTAELE
VARIABLE
VARIABLE
VARTAGLE
VARIARLE
VARIABLE
VARTAGLE
VARTABLE
vARILABLE
VARTABLE
VARTABLE
VARTABLE
VAKIABLE

VAKIABLE

|

CEMMAND
e s e === et et L ittt ottt ol ol Lol e 4
i FLIGHT C3INTROL COMPUTER S=IV5 BURN MBDE BN 1A!
FLIGHT C2NTRSL CSMPUTER S=lvs BURN MBDE SN 'B!
S=1VB ENGINE 8yT INDICATIGN 'A' ENABLE
S=IVB ENSINE 8UT INDICATIBN '3' ENABLE

FUEL CHILLDBWN PUMP GFF

FUEL INJECTIBN TEMPERATURE B« BYPASS

S=1VB ENGINE START OFF

FIRST BuxN RELAY BN

CHARGE ULLAGE JETTIS3N BN

FIRE ULLASE JETTISBN BN

JLLAGE CHARGING RESET

ULLAGE FIRING RESET

FUEL INJECTIBN TEMPERATURE 8K BYPASS RESET
~ATER CHBSLANT yALVE B8PEN

TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE BN

SWITCH SELECTER

CHN |
.-;I.
74

9
i1
59
11
27
68
55
57
88
73
16
107
23

FRG
SE

T4A
T4A
T4A
T4A
T4A
T4A
T4A
T4A
T4A
T4A

T4A

M33627B
TIME "
M BASE
CONDS

v 6]
+ 6e2
+ 645
+ 67
+ 69
+ 8e8
+ 10-3;
+ 10-5r
+ 108
+ 1349
- 1741
+ 1743
+ 1847
+ 19.2
+ 232




40M336278

NEMINAL
FLIGHT TIME
HR MIN SEC
["Vartasie
VARTABLE
VARTABLE
VARTABLE
VARTABLE
VARTARBLE
VARIABLE
VARTABLE
VARIABLE
VARITABLE
VARTABLE
VARIABLE

VARTABLE

COMMAND

------------------------------------- - o e W

TM CALIZRATE BN

TM CALIZRATE BFF

TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE BFF
HEAT =EXCHANGER BYPASS VALVE CENTROL ENABLE
TELEMETRY CALIBRATBR IN=FLIGHT CALIBRATE BN
TM CALIBRATE BAn

TM CALIBRATE BFF

TELEMETRY CALIBRATOR IN=FLIGHT CALIBRATE BFF
FIRST BURN RELAY OFF

FLIGHT CBNTRBL CBMPUTER SWITCH PBINT NBe« 6
PBINT LEVEL SENSBR ARMING

ENGINE PUMP PURGE CONTRBL VALVE ENABLE BN
RETURN T8 PRIMARY TIME BASE NB8s 5 (T5) = S-IVB

ENGINE CUTBFF

SWITCH SELECTBR

CeDE

(0100 1010]
0000 0111
0001 0010
0111 0001
0010 0010
0100 1010
0000 0111
0001 0010
0010 1001
0000 0010
0000 0110
0001 0010

0100 1101

slve
Iu
slve
sive
sIvB

CHN
it
62
63
24
50
23
62
63
24
69
5
97
24
12

TIME
FR8M BASE
SECBNDS
T4+ 2304
T4A + 2hel
T4A + 282
T4A + 2847
T4A + 200.0
T4A + 200e2
T4A &+ 201+2
T4A + 20540
T4A + 3057
T4A + 40847
T&A &+ 47040
CeBeo = 9.0
TS5 + 0«0

54



NEMINAL

FLIGHT TI~L
MIN SEC

HR

VARIABLE

VARTAELE

VARTABLE

VAFTABLE

VARIABLE

CEOMMAND

12=H2 BURNER MALFUNCTIBN = START 8F TIME

NBe BA (THA)
LH2 TANK CONTINUBUS VENT BRIFICE SHUTBFF
IPEN BN

LH2 TANK CONTINUBUS VENT RELIEF BVERRIDE
VALVE BPEN BN

LH2 TANK CONTINUBUS VENT BRIFICE SHUTBFF
SPEN BFF

LH2 TANK CONTINUBUS VENT RELIEF BVERRIDE

VALVE GPEN BFF

SWITCH SELECTER

VALVE

SHUTBFF

VALVE

SHUTOFF

0000 1010

0110 0101

0100 1011

0100 0101

slve

slvB

SIvB

SIvB

CHN

F o = -y

111

107

B s

108

40M336278
TIME
FRGM BASE
SECBNDS
T6A + 0«0
T6A + 0s2
T6A + Oeb
TEA + 2¢2
T6A + el

it




40M336278

NEMINAL
FLIGHT TIME
HR MIN SEC

VARIABLE

VARTARLE
VARIABLE

VARTABLE

CBMMAND

32=H2 BURNER MALFUNCTIBN = START 8F TIME BASE

NBs 6B (TEB)

S=1VB ULLAGE ENGINE NBe 1 BN
S=1VB ULLAGE ENGINE nBe 2 BN

S=1VB ULLAGE THRUST PRESENT INDICATIEN 8N

SWITCH SELECT®R

0101 1110
0011 0110
0111 1110

STAGE |CHN
------ T -
slve 42
sIve |101

Iu 43

56

TIME

FRGM BASE

SECOBNDS
R T L T &
Té6B + 0«0
T6B + 0«2
Té6B + 03
TéB + Ds5




40M336278

NEMINAL SWITCH SELECTOBR TIME
FLIGHT TI~E - COBMMAND FRBM BASE
HR MI~N SEC CBDE STAGE | CHN SECONDS
S P e ¥ WS r ---------------------------------------------------------- St e ™ e BT L e — N
VARTARLE TRANSLUNAR INJECTIBN INHIBIT = START BF TIME Té6C + 0«0

SASE NEB« 6C (TeC)

VARTAELEL LOX TANK REPRESSURIZATIBN CBNTRBL VALVE BPEN BFF [0110 0001|SIvVB 4(T6C + Oel

VARTABLE LH2 TANK REPRESSURIZATIBN CONTRBL VALVE BPEN BFF (0000 0101(SlIvB 81|T6C + 0+2

VARTABLE S=IVB RESTART ALERT E&FF oooC 0101 IuU 81[T6C + Oe4
VARITABLE LH2 TANK CONTINUBUS VENT VALVE CLBSE BFF 0000 1001|SIVvB | 87|T6C + 046
VARTARLE FUEL CHILLDBAN PUMF EFF 0110 1011|SIVB | 59|TéC + 0s8
VARIAELE LBX CHILLDEWN PUMP BFF 0010 0OO010(sSlIvB 23|T76C + 1.0
VARIABLE PREVALVES CLBSE BFF 0110 1001|SIVB | 83(Té6C + 1e2
VARIABLE AUXs HYDRAULIC PUMP FLIGHT M3DE BFF 0011 1100|SIvB | 29|T6C + 1ok

VARTABLE LH2 TANK CENTINUBUS VENT BRIFICE SHUTBFF VALVE 0000 1010|SIvB [111[TéC + 1e6
GPEN BN
VARIABLE LH2 TANK CBNTINUBUS VENT RELIEF BVERRIDE SHUTBFF |0110 0101|SIVB |107|T6C + 1e7

VALVE BPEN BN




4QM336278

NSMINAL SWITCH SELECTBR | TIME
FLIGHT TIME COMMAND ' FROGM BASE
HR MIN SEC CBDE |STAGE|[CHN| SECBNDS
"VARIABLE | S-IVB ULLAGE ENGINE N6+ 1 BFF T T loti1 1110]s1ve | w3|Tec + 1vs

VARIABLE S=IVB ULLAGE ENGINE N8B« 2 6FF 0010 0110|SIvB |102|TéC + 1.9

VARIABLE S=1VB ULLAGE THRUST PRESENT INDICATIBN BFF 0100 0010| IU 46 |T6C + 20

VARIABLE BURNER LHZ2 PREBPELLANT VALVE CL3SE BFF 0010 O100(sSIvB 61|T6C + 24

VARIABLE BURNER LE&X SHUTDBWN vALVE CLOSE BN 0000 0100}(sIvB 74|T6C + 246

VARIABLE S/C CONTROL 8F SATURN ENABLE 0001 1001| IU 68|76C + 33

VARIABLE LH2 TANK CONTINUBUS VENT BRIFICE SHUTBFF VALVE 0100 10Q11|S1VB |112|T6C + 3e6
OPEN OFF

VARIABLE lLH2 TANK CBNTINUBUS VENT RELIEF 8VERRIDE SHUTBFF [0100 0101|S1vB |108|T6éC + 347
VALVE BPEN BFF

VARIABLE BURNER LB8X SHUTDBGWN VALVE CLBSE 6FF 0001 0jo0|slvB 75|T6C + 5e¢6

58



NEMINAL
FLIGHT TIME
HR MIN SEC

R i Rt

VARIABLE

VARIABLE

SWITCH SELECTBR

T

CEMMAND

SPECIAL SEQUENCE FBR S=I1I Peue SYSTEM MIXTURE

RATI® SHIFT (SEE PARAe II Ns SUBPARA. b. )

HIGH (5+3) ENGINE MIXTURE RATIS BFF

LBW (4+5) ENGINE MIXTURE RATIZ BN

NATER CBOLANT VvALVE SwWITCHING

~NATER CE3LANT VALVE SPEN

#ATER CB3LANT vALVE CLBSED

0011 1001
0101 0100

0110 0101

0100 0101

s=11

s=11

Iy

Iy

CHN

58

56

107

108

#0H336E7B

TIME
FRGM BASE
SECBNDS

NBMINAL
T3 + 319.6
T3 + 319.8

VARIABLE
VARIABLE

R




-40M33627B

_ NBMINAL . | SWITCH SELECTSBR TIME
FLIGHT TIME CBMMANL FRBM BASE
HR MIN SEC | CBDE STAGF |CHN SECBNDS
---------------------------------------------------------------------------------- U B R R N
- SPECIAL SEGUENCE FBR VEHICLE TELEMETRY IR | | S | [ |
- | CALIBRATIBN _ 2 - - W e

VARTABLE TELEMETRY CALIERATSR IN=FLIGHT CALIBRATE 8N  [0010 001Q) Iu | 23[ACQ + 6040
VARIABLE | TM CALIBRATE BN : ~|0100 1010fSIvB | 62 |ACQ + 6044

VARTAGLE TM CALIBRATE BEF 0000 Q0111)slvB 63 1ACA + 6lab|

VARIABLE TELEMETRY CA| I8RATS8R IN=FLIGHT CALIBRATE 8FF  |0001 0010f IU | 24|ACQ + 65+0

|l cCS ANTENNA SW]ITCHING COMMANES SR’ [T (OSSR W
VARIABLE | CCS CBAX SWITCH=FAIL SAFE + HIGH GAIN ANTENNA 0000 Q111 1U | 63| VARIABLE

| VARIABLE | CCS CBAX SWITCH=0MNI ANTENNA — 0011 1010} IU 64| VARIABLE |
VARIABLE | CCS CBAX SWITCH=LOW GAIN ANTENNA : _ |o010 1010] IU | 65} VARIABLE

| [ — =




40M33627B

VIII. SWITCH SELECTOR CHANNELS WIRED
IN VEHICLE BUT NOT PROGRAMMED FOR
USE DURING FLIGHT



40M336278

NEMINAL
FLIGHT TIFE
HR MIN SEC

COMMAND

T L L B | e e e e T T Tt E L a ., T E S .- - LR R R I I L

Fels ACTIVATE BN~

Pealye ACTIVATE @aFF

AMBIENT +HE SUPPLY SHUTBFF VALVE CLBSED BN
PeUe FUEL BBILBFF BIAS BN

PeUs FUEL BBILHFF BIAS BFF

LH2 TANK VENT yALVE @PEN

FM/FM SYSTEM BN (EFFe« 509 AND SuBS)

FM/FM SYSTEM 8FF (EFFe 509 AND SUBS)

HEAT=EXCHANGER BYPASS VALVE CBNTRBL DISABLE

Pe Us MIXTURE RATIB 5¢5 BN
S=IVB ENGINE EDS CUTBFF «N8e 2 ENABLE
LH2 TANK VENT VALVE CLBSE

CHILLDBWN SHUTBFF PILBT VALVE CLBSE 6N

LOx TANK VENT yALVE BPEN

LBXx TANK VENT vALVE CLBSE

SWITCH SELECTER

CBDE |STAGE|C
0000 0010| SIVB|
0010 1101| SIvVB
0110 1110| SIVB
0100 1111] SIVB
0001 1110| SIVB
0011 0001 SIVS
0100 0010| SIVB
0110 1101| SIVB
0000 1110 SIVB
0100 1001| SIVB
0011 0111]| SIVB
0100 0110| SIvVB
0101 0101]| SIVB
0010 0101| SIvVB

0000 1011| SIVB

HN|.

5

6
20
34
35
3s
46
47
51
66
67
76
91
93
9%

TIME
FRBM BASE
SECONDS

61
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NEMINAL
FLIGHT TIME
HR MIN SEC

COMMAND

FLIGHT C3NTRBL COMPUTER SWITCH PBINT N8« 7
EXCESS RATE (P,YsR) AUT8=ABSRT INHIBIT ENABLE
RESET |

RATE MEASUREMENTS SWITCH

EXCESS RATE (RoLL) AJUTB=ABERT INHIBIT RESET
FLIGHT CSNTROBL CBMPUTER SWITCH PBINT NBe 9
EXCESSIVE RATE (PsYsR) AUTB=ABSRT INHIBIT RESET
EXCESSIVE RATE (RBLL) AUTB=ASGRT INHIBIT ENABLE
RESET

FLIGHT CONTRBL CBMPUTER SWITCH PSINT NBs 5
FLIGHT CONTRBL COMPUTER SWITCH PBINT NB. 8
C=BAND TRANSPBNDERS NBes1 AND NBs2 BN

C-BAND TRANSPSBNDER N&e 1 BFF

C=-BAND TRANSPBNDER N8« 2 BFF

CCS TRANSMITTER INHIBIT B8N

SWITCH SELECTSBR

TIME
FRBM BASE

CBDE
e et e

0001 1101
0111 0010

0001 1111
0110 1110
0101 1101
0100 1110

0101 1110

0011 0010
0110 1101
0111 0100
0110 0100
0101 0100
0011 1001

IV
v
IV
IV
IV

IV
IV
Iy
Iy
1V
v

CHN

l-—-1

Z
13

7
20
27
L1

42

iy
47
54
55
56
58

SECBNDS

62
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~NDMINAL L e T i, Sy - | _SWITCH SELECTBR | _ TIME
FLIGHT TIME CB8MMAND FROM BASE
HE MIN SEC CADE STAGE SECBNDS
----------------------------------------------------------------- 4.---------n--_-_“---.,-.---_-_--_-1
et TR TRANGUITTER INWISIT RESET . .. ——e SO0 LY. Tk
= | S=1C BUT3BGARD ENGINES CANT BFF C _ . . {0000 1001 IU | 87] "
ACTIVATE Pe (Ja SYSTEM 0100 0011! S=1T1
| PalUs SYSTEM SPEN L88P ARM _ 10101 1011 S=I1| —_ e
| Pelya SYSTEM BPEN | B8P DISARM X 10010 0100} _S=I1 - .




