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APOLIO 16 MISSION SUMMARY

The Apollo 16, AS-511, mission is an Apollo Lunar
Roving Vehicle (LRV) mission to the Descartes region
of the moom. The launch window is & one-dey window
on 16 April. 1972. The nominal mission profile is
presented in the AS-511 Apollo 16 Mission Profile

Figure.
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COUNTDOWN DEMONSTRATION TEST

(WET)
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Ref: V-20060, Vol I & IT

TIME

T- 4 days, 1 hr, A45min
T- 4 days, 1 hr, 30 min
T- 3 days, 20 hrs, 36 min
T= 3 days, 17 hrs, O min

T- 3 days, 14 hrs, 45 min
T- 3 days, 13 hrs, 15 min

T- 3 days, 13-hrs, O min

T- 2 days, 17 hrs, 15 min
T- 2 days, 17 hrs, 5 min

P~ 2 days, 9 hrs, 45 min
T- 1 day, 3 hrs, 30 min

T- 1 day, 2 hrs, 15 min
T- 1 day, 1 hr, 15 min

T-24k hrs, 20 min

T-24 hrs, 10 min

T-24 hrs, O min

T-23 hrs, 55 min

OPERATION

Apply S-IC Stage Power

Start Thrust Chamber Preps per V-34012

Start Inert High Voltage Igniter Installation
Inert High Voltage Igniter Installation Complet:

Start F-1 Engine Dummy Hypergol Igniter
Installation

S5-IC Stage Power Removed

F-1 Engine Dummy Hypergol Igniter
Installation Complete

Start Switch Scans
Switch Scans Complete

Verify Checkout Valve in Ground Position v
V-21035 \

Start Final Thrust Section Walkaround
Inspection

Start F-1 Engine Closeout per V-34012
Prepare Engine Service Platform for Lowering
A. Apply S-1C Stage Power

B. Start TCS Functional Test

A. Lowver Engine Service Platform

B. Arm Igniters and Verify all Igniters and
Hypergol Installed Lights On

C. Start Propulsion System Functional Test
per V-34012 Report When Complete

A. Start Final Thrust Section Walk -arotind
Inspection (Quad I)
B. Remove Gimbal Platforms from Around Engines

Start S-IC Pneumatic System Functional Test
per V-24327 .

37



TIME
T-23 hrs,
T-23 hrs,

T-23 hrs,

T-22 hrs,

T-22 hrs,

T-22 hrs,

T"2l hrS F]

T-21 hrs,

T-21 hrs,

T-21 hrs,
T-21 hrs,

T-21 hrs,

T-21 hrs,

T-20 hrs,

T-20 hrs,

CDDT

Ref: V-20060, Vol I & II

50 min
16 min

0 min

15 min

0 min

0 min

55 min

45 min

17 min

15 min
14 min, 30 sec

12 min

9 min
35 min

30 min

- OPERATION

Verify TCS Functional Test 1s Complete

Verify Engine Service Platform Removed

Prepare S-IC Hydraulic Unit per V-34012,
Report When Complete

A.

BI
c.

Verify S-IC Airborne GN, and Helium
Bottles Charged to 1500 psig

Verify Gimbal Platforms Removed
Verify Pneumatic System Functional
Test Complete ’

Thrust Section Walk thru Inspection Complete

A,
BI
c.

Low LOX Dome Purge On

Apply S-IC Hydraulics, Report When Com.
Verify S-IC Engine Aree Clear for
Gimbaling

Execute Flight Control Systems Gain Test (CTC1)

A.
B.
c.

A.
B-

Flight Control System Gain Test Complete
Low LOX Dome Purge Off

Start Final Installation of Base Heat
Shield Access Panels

Low LOX Dome Purge On
Verify S-IC Engine Area Clear for Gimbaling

Perform Power Transfer Test

Power Transfer Test Complete

A.
B.
C.

Verify S-~IC Hydraulics Supporting
Verify/Accomplish Low LOX Dome Purge On
Verify S-IC Engine Area Clear for Gimbaling

Perform Flight Control Systems Gein Test (CTCl)

A.
B.

A.

B.
C.

38

CTCl Test Complete
Start Engine Null Test

S-IC all Engines Null Test Complete
Turn Off S-IC Hydraulic Unit
Low LOX Dome Purge Off



T-18 hrs,

T-18 hrs,
T-1T7 hrs,

T-17 hrs,

T-16 hrs,

T-13 hrs,

T-13 hrs,
T-12 hrs,

T-12 hrs,

T-10 hrs,
T-10 hrs,

T- 9 hrs,

T- 9 hrs,

T- 9 hrs,

T- 9 hrs,

30 min

0 min
45 min

15 min

45 min

30 min

O min
20 min

O min

30 min
15 min

30 min

15 min

5 min

0 min

Ref:

V-20060, Vol I & II

39

OPERATION

Verify Base Heat Shield Access Panel
Installation Complete

Start Flight Measurement Scans
Prep LUT Level Platform for Lowering

A. Turn On Low IOX Dome Purge

B, Apply S-IC Hydraulics and Verify

When Complete

Low 10X Dome Purge Off Af‘ter Hydraulic
is Applied

Lower IUT Level Platform (LLP)

Flight Measurement Scans Complete

Q

.

LIP Lowering Ccmplete -

Apply Low 10X Dome Purge, Turn Off S-IC
Hydraulics, and then Turn Off Low IOX
Dome Purge

WE H

Clear LUT Zero Level in 15 Minutes for L0 min
for RP-1 Replenish

Start RP-1 Replenish

Verify RP-1 Replehish Complete and Line
Drain in Progress

A, Igniters Installed Switch to Arm, Verif
A1l Igniters and Hypergols Installed

B. Verify Ignition Source Voltage CK

C. RP-1 Line Drain Completed

Perform Wast Thrust OK Pressure Switch Test

A. Wast Thrust OK Pressure Switch Test Complete

B, Mobile Service Structure in Motion

Verify Propulsion Preps Complete Except
Prefill Topping per V-34012

Start Verification Status of Launch Mission
Rules Highly Desirable S-IC Range Safety
Messurements

A1l Highly Desirable Measurements are GO

NOTE .
8tarting Scheduled Hold, Verify S-IC IUT ESE
Launch Preps Complete

2 Hours Before Count Resumes
Verify the following indications:
T-187 LSE Preps Complete

T-16.2 LSE Ready for S/A 2 Retract
T-8.9 Ready for Ignition

1 Hour Before Count Resumes
Apply Hydraulics to the F-1 Engines and
Start Prefill Operations per V-3ﬁ012




TIME

T- 8 hrS,

T- 8 hrs,

T- 7 hrs,

T- 6 hrs,

T- 6 hrs,

T- 6 hrs,

T- 5 hrs,

T- 5 hI'S,

T- 5 hrs,
T- 4 nrs,

T- 4 hrs,

Ref:

31 min

20 min

5 min

54 min

51 min

L& min

4s min

29 min

18 min
36 min

30 min

copT

V-20060, Vol I & II

OPERATION

10 Minutes Before Count Resumes

Verify S=-IC Mechanical Preps Completed and
Personnel Clearing Pad

S=IC Electrical Launch Preps Complete

Just Prior to Resuming Count

Start Pad Clearing Operations

Verify Platform Transporter is at Launch
Position and all Personnel Clear of Pad

A.
BC
C.
D.

Turbopump Heater Power On

Note Heaters Cycling

S-IC Ready for LOX Loading

S-IC GN2 Control and Purge Bottles
Pressurized to 3200 psi

Operate Thermal Conditioning Purge as Requirec
to Maintain Engine Temperature

A.
B.

A,

B.

A,
B.

A.
B.

A.
B.

Low

Low LOX Dome Purge Switch to Auto
Start S-IC LOX Loading

Low LOX Dome Purge On for Flight Control
System Checks
Engine Gimbaling

Low LOX Dome Purge On
Engine Gimbaling

Low LOX'Dome Purge On
Engine Gimbaling

S-IC LOX Loading Complete
Pressurize He Bottles to 3200 psi

LOX Dome Purge Off
LOX Dome Purge On
Low LOX Dome Purge On

Execute Flight Control System Gain
Tests (CICl)



CDDT
Ref: V-20060, Vol I & IT

TIME OPERATION

T- 3 hrs, 38 min TLaunch Vehicle Cryo Loading is Complete and
Normal Replenish is Established

T- 3 hrs, 25 min LV Ready for Crew Ingress

T=- 3 hrs, 20 min Flight Control System Gain Test (CTCL)
Complete

T- 3 hrs, 20 min Low LOX Dome Purge Off

T- 3 hrs, 5 min A. Low LOX Dome Purge bn for CTC2
B. Engine Gimbaling

T- 2 hrs, 50 min CIC2 Complete, Low LOX Dome Purge Off

T- 2 hrs, 40 min NOTE: Time for Start of Flight Crew Ingress

T- 2 hrs, O min Low.LOX Dome Purge =~ Auto

T- 1 hr, 27 min A. Low LOX Dome Purge On

B. Select S-IC Burn Mode On Then Auto
(Engine Gimbaling)

T- 1 hr, 0 min Start RP-1 lLevel AdJjust

T-52 min, 30 sec A. Low LOX Dome Purge On
B. Engine Gimbaling

T-51 min, 25 sec Verify Thermal Conditioning Purge On and
Meintain for the Remainder of the Count

T-47 min, O sec A. Verify Low LOX Dome Purge On
B. Execute Flight Control Test FT-10
(Ladder Output Test +/-2 Deg Pitch
& Yaw, +/-5 Deg Roll)

T-42 min, 0 sec A. TFlight Control Test FT-10 Complete
B. Execute Power Transfer Test

T-41 min, 30 sec S-IC Power Transfer Test Complete

T-35 min, 0 sec RP-1 Level Adjust Complete

T-26 min, 0 sec A. Precharge POGO Suppression System

B. LOX Bubbling to Ducts 1 & 3; Pwo Duct
Bubbling Shall Remain on During Remainder
of Count

by



T "20 min,

T-16 min,

T "'16 min,

T-ll min,
T"lo min’

T- 7 min,

6 min,

H
1

T" 5 min’

T- 4 min,

T‘ ,"' min,

H
|}
- w W w
B
[y
=4
e

T- 1 min,

T- O min,

20

L5

58

30
30

Lo

10

42

37

50

gec

sec

sec

sec

sec

sec

sec

gec

sec

sec

secC

sec

set

sec

sec

sec

sec

V=20060, Vol I & II

OPERATION

A. Verify S-IC GNz2 and Helium System
Pressurized to Flight Pressure
B. Verify/Accomplish Low LOX Dome Purge On

Engine Gimbaling

Arm Igniters Installed, Verify Hypergol and
Igniters Installed Indications Remain On

Start S-IC Fuel Jacket ?opping per V-34012

Verify/Accomplish S-IC LOX Bubbling to

Duct 1 and 3 ’

A. Note Engines in Null Position

B. Note Hydraulic Pressure 1590180 psia

C. Pressurize S-IC Fuel Tank to 2 psig
|

A. Verify F-1 Engine Thrust Chamber Prefill

Topping Complete
B. S-IC Propulsion Preps Complete

A, Note Hypergols Installed On
B, Note Ordnance Prep Complete
A. Arm TCS

B. Note Ignition Source Voltage OK
Cleared for Launch

Preparations Complete On

Initiste Firing Command and Verify

Verify Firing Command is On

A. S-IC Hydraulic Commit and Check
B. Note Hydraulic Unit Comitted On

S-IC Fuel Tank Prepress
NOTE: S-IC Fuel Tank 1s Pressurizing

A. S-IC Time for LOX Prepress
NOTE: S-IC LOX Tank is Pressurizing
B. 10X Bubbling Stops

A. Power Transfer Internal
B. Verify Power Transfer Complete



CDDT
Ref: V-20060, Vol I & II

TIME OPERATION

T- 0 min, 48 sec A, NOTE: S-IC LOX Prepress is OK
"B. NOTE: S-IC Fuel Prepress is OK

T- 0 min, 4O sec NOTE: S-IC Propellants Pressurized

T- O min, 30 sec A, S-IC Engine Hydraulic Checkout

Valve to Stage Position
B. Note S-IC Engine Checkout Valves
to Stage Position ’

T- 0 min, 22 sec Prep Complete Off

T- O min, 20 sec Close IOX Interconnect Valves

T- O min, 17 sec Prep Complete On

T- 0 min, 16.2 sec Ready for Ignition On

T- 0 min, 14 sec A, Hold/Fire/Proceed to Hold Fire

B. Ready for Ignition Off
C. Prep Complete Off

T- 0 min, 12 sec Give Cutoff if Ready for Ignition Still On

S-IC Time for Ignition

TCS Cutoff On

Sequencer Failure On
Cutoff On

Start Ignition Sequence Off
Firing Command Off

TCS Reset On

T- 0 min, 8.9 sec

KEAEDeE X

CDDT ONLY TERMINAL COURTDOWN SEQUENCE WILL BE
INTERRUPTED AT THIS TIME

T- O min, O sec LAUNCH VEHICLE SAFING

Note all Main Valves Closed

Note a1l Checkout Valves in Ground Position

I0X Flight Vents to Open

Verify LOX Interconnect Valves 1, 3 & U4 Open
and 2 Closed

Verify IOX Bubbling Ducts 1 and 3 On,

Continue 2 duct bubbling for 10 Minutes to
Establish Thermsl Pumping

Verify LOX Dome Purge On

Verify all I0X Duct Conditions Satisfactory ar
Ready to Reset Cutoff

Cutoff - Reset

Verify Cutoff Off

Note LOX Prevalves Open

Note Interconnect Valves 1, 3 & k4 Open ¢
2 Closed

Note Bubbling Ducts 1 and 3 On
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+

O min,

10 nin,

2 hrs,

2 hrs,

2 hrs,

2 hrs,

0 sec

0 sec

10 min,

4o min,

45 min,

45 min,

Ref':

sec

gec

sec

sec

CDDT
V-20060, Vol. II

OPERATION

LAUNCH VEHICLE DRAIN OPERATIONS

Continue Thermal Conditioning Purge and
Engine Heater Operations Until Residual
10X Has Boiled Off

8-IC LOX Drain Started

S-IC LOX Drain Complete -
LV Propellant Drain is Complete

Vent S-IC GNp Bottles to 1500 Psi

After Residual ILOX has Boiled Off as
Indicated by Measurements C242-101 thru -105
and Heaters Cycling, Turn Off Engine
Heaters, Thermal Conditioning Purge and
Heater Power

Secure Applicable Portions of S-IC
Pneumatic Systems per V-24327



COUNTDOWN DEMONSTRATION TEST
(DRY)
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H 13 13 43 93

+ 8 hrs,
+ 9 hrs,
+ 9 hrs,
+ 16 hrs,

+ 17 hrs,

45 min
45 min
15 min
30 min
0 min

45 min

30 min
O min
30 min
35 min

0 min

DRY CDDT

Ref: V-20060, Vol, II

QOPERATION

-Staxrt Preps for Dry CDDT

Position and Raise IUT Level Platform

Verify Ready for MSS Mate |

Clear for Lowering MSS on its Mounts

MSS is oﬁ Mounts

A, Verify IUT Level Platform Raising Complete

B, Start F-1 Engine Securing per
V-34012, Report When Complete

C. Raise Engine Service Platform

Verify ESP Raising Complete

Secure S-IC Pneumatics per V-24327

Verify F-1 Engine Securing Complete per V-34012
Remove Stage Power

Apply S-IC Stage Power

Start New Time Base



TIME

2-6}1!'5,
T - 5 hrs,
T - 5 hrs,
T-hhrs,
T-hhrﬂ,
T"3hr8’
T - 3 hrs,
T - 2 hrs,
T - 2 hrs,
T - 1 hr,
T - 0 hr,
T .0 hr,
T-Ohr,
T-Ohr,
T-OM,
T-Ohr,
T-Ohr,
T"Ohr’
T - 0 hr,
T - 0 hr,
T-Ohr’

0 min

L5 min

0 min

55 min

45 min

38 min

25 min
ko min
35 min

19 min

55 min
53 min,
52 min,

47 min,
42 min,
42 min,
b1 min,

20 min,
16 min,

16 min,

15 min,

30

O%OOO

20

sec

secC

sec

sec

Ref:

IRY CDDT
¥-20060, Vol. II

OPERATION

‘The

Countdown Clock will be Reset to T - 6

Hours 0 Min O Sec

A,

B.

A,
B,

Remove Gimbal Pletforms from around
Fngine as Required by C1PE

Set Up S-IC Stage Hydraulics per V-34012

Report When Complete

Set Up Pneumatics per V-2U4327, Report When Complete
Arm Igniters Installed to On, Then Auto. Verify
Hypergols and Igniters Installed Indications On

Low 10X Dome Purge to On

Turn On S-IC Hydraulic Unit and
Maintain 1590 + 80 PSIG

Verify S-IC Hydreaulic On and Pressure 0K
Low 10X Dome Purge Off

Start Pad Clearing Operations

Iaunch Vehicle Cryo Loading Would be Ceomplete
at this Time and Normsl Replenish Would be Establishe

= /,ﬂm\\

Launch Vehicle is Ready for Crew Ingress

Note Time for Start of Flight Crew Ingress

Low

A,
B.

10X Dome Purge - Auto

Low 10X Dome Purge On
Fngine QGimbaling

Flight Instrumentation Calibration
Verify Low 10X Dome Purge On

Ao
B-

Low 10X Dame Purge On for VAFC
Fngine Gimbaling

Stert Engine Gimbaling

Engine Gimbaling Complete

Start Power Transfer .Test

S-IC Power Transfer Test Complete

A,
B.
Arm
and

' Verify/Accamplish Low LOX Dome Purge On

S-IC Control Computor in S-IC Burn Mode

Engine Gimbaling

Igniters Installed On, Then Auto, Verify Hypergol
Igniters Installed Indications Remain On .

. Engine Oimbaling Complete
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TDE

T -0 hr, 8 min,

T -0 hr, 5 min,

T -0hr, 4 min,

T -0hr, 4 mnin,

30 sec

30 sec

0 sec

Ref:

DRY CDDT
V-20060, Vol. II
OPERATION
A. TFote Fngines in Null Position
B. Note Hydraulic Pressure 1590 + 80 PSIA
A. Note Hypergols Installed - On |
B. Note Ordnance Prep Complete
A, Arm TCS
B. Note Ignition Source Voltage OK

Cleared for Launch

NOTE: ALL LAUNCH VEHICLE SYSTEMS WILL
- BE HELD AT THIS POINT URTIL THE
SPACECRAFT HAS REACHED T-O



T+ Ohr, Omin,

T+ Ohr, Omin,

T+ 0 hr, 4 min,

T+ 1hr, 15 min

T+ 6 hrs, 45 min

T + 12hrs, 30min

0 sec

0 sec

0 sec

Ref:

DRY CDDT

V-20060, Vol. II

OFPERATION

Start launch Vehicle Securing from DRY CDDT

A.

Secure S-IC Stage Hydraulics

Low IOX Dome Purge Off

Flight Crew Egress is Complete
Secure S-IC Pneumatics per V-24327

Install Gimbal Platform Around Engines

Remove S-IC Stage Power

Start Removal of S-IC Inert Engilnes
Ordnance per V-34012 and V-21014

Leunch Vehicle CDDT Procedure Complete

k9

PN

P



LAUNCH COUNIDOWN
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TAUNCH COUNTDOWN
REF: V-20060, Vol I & II

OPERATION

Apply S-IC Stege Power

Start Thrust Chamber Preps per V-34012

Start High Voltage Igniter Installation

High Voltage Igniter Installation Complete

Start F-1 Engine Hpergol Igniter Installation

S-IC Stage Power Removed

F-1 Engine Hypergol Igniter Installation Complete

Start Switch Scans

Switch Scans Complete

TIME

T- L4 days, 1 hr, 45 min
T- L4 days, 1 hr, 30 min
T- 3 days, 20 hrs, 30 min
T- 3 days, 17 hrs, O min
T- 3 days, 14 hrs, 45 min
T- 3 days, 13 hrs, 15 min
T- 3 days, 13 hrs, O min
T- 2 dgys, 17 hrs, 15 min
T- 2 dsys, 17 hrs, 5 min
T- 1 day, 3 hrs, 30 min
T- 1dey, 2 hrs, 15 min
T- 1 dsy, 1 hr, 15 min
Te 24 hrs, 20 min

T- 24 hrs, 10 min

T- 24 hrs, O min

T- 23 hrs, 55 min

T- 23 hrs, 50 min

T- 23 hrs, 16 min

T- 23 hrs, 0 min

Start Final Thrust Section Walkaround Inspectirn
Start F-1 Engine Closeout per V-34012 '
Prepare Engine Service Platform for Lowering

A, Apply S-IC Stage Power
Start TCS Functional Test

B.

A. ILover Engine Service Platform

B. Arm Igniters and Verify all Igniters and
Hypergol Installed Lights On

C. Start Propulsion System Functional Test -
per V-34012,Report When Complete

A, Start Final Thrust Section Walkaround
Inspection (Quad I)
B. Remove Gimbal Platforms from Around Engines

Start S-IC Pneumatic System Functional Test
per V-24327

Verify TCS Functional Test is Complete
Verify Engine Service Platform Removed

Prepare S-IC Hydraulic Unit per V-34012,
Report When Complete
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TIME

T-22 hrs,

T'22 hrS,

T-21 hrs,

T-21 hrs,

T-Ql hI‘S 2

T-21 hrs,
T-21 hrs,

T-2l hrS,

T-21 hrs,

- T-20 hI‘S,

T-20 hrs,

T-18 hrs,

T-17 hrs,

T‘l’( hI'S 5

15 min

0 min

55 min
45 min

17 min

15 min
14 min, 30 sec

12 min

9 min

35 min

30 min

30 min

O min
4s min

15 min

Ref:

LAUNCH COUNTDOWN
V-20060, Vol I & II

OPERATION

A. Verify S-IC Airborne GNo and Helium Bottles
Charged to 1500 psig

B. Verify Gimbal Platforms Removed

C. Verify Pneumatic System Functional Test Complete

A. Thrust Section Walk Thru Inspection Complete

B. Low LOX Dome Purge On

C. Apply S-IC Hydraulics. Report When Complete

D.

Verify S-IC Engine Area Clear for Gimbaling

Execute Flight Control Systems Gain Test (CTCL)

A.
B.
C.

A.
B.

Flight Control System Gain Test Complete

Low LOX Dome Purge Off

Start Final Installation of Base Heat Shield
Access Panels

Low LOX Dome Purge On
Verify S-IC Engine Ares Clear for Gimbaling

Perform Power Transfer Test

Power Transfer Test Complete

A.
B.
C.

Verify S-IC Hydraulies Supporting
Verify/Accomplish Low LOX Dome Purge On
Verify S-IC Engine Area Clear for Gimbaling

Perform Flight Control Systems Gain Test (CTC1)

A.
B.

A.
B.
c.

CTC1 Test Complete
Start Engine Null Test

S-1C All Engines Null Test Complete
Turn Off S-1C Hydraulic Unit
Low LOX Dome Purge Off

Verify Base Heat Shield Access Panel
Installation Complete

Start Flight Measurement Scans

Prep Lut Level Platform for Lowering

A.
B.
C.

D.
E.

Turn On Low LOX Dome Purge

Apply S-IC Hydraulics and Verify When Complete
Low ILOX Dome Purge Off After Hydraulic is
Applied

Lover Lut Level Platform (LLP)

Flight Measurement Scans Complete
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LAUNCH COUNTDOWN
Ref: V-20060, Vol I & IT

TIME OPERATION
T-16 hrs, 45 min A. LLP Lowering Complete

B. Apply Low LOX Dome Purge, Turn Off S-IC
Hydraulics, and Then Turn Off Low LOX

Dome Purge
T-13 hrs, 30 min Clear LUT Zero Level in 15 Minutes for L0 Minutes
for RP-1 Replenish
T-13 hrs, O min Start RP-1 Replenish
T-12 hrs, 20 min Verify RP-1 Replenish Complete and Line

Drain in Progress '

T-12 hrs, O min A. Igniters Installed Switch to Arm. Verify all
) Igniters and Hypergols Installed
B, Verify Ignition Source Voltage OK
C. RP-1 Line Drain Completed

T-10 hrs, 30 min Perform Wast Thrust OK Pressure Switch Test

T-10 hrs, 15 min A. Wast Thrust OK Pressure Switch Test Complete
B. Mobile Service Structure in Motion

T-9 hrs, 30 min Verify Propulsion Preps Complete Except Prefil]
Topping per V-3h4012 4

T-9 hrs, 15 min Start Verification Status of Launch Mission Rules
Highly Desirable S-IC Range Safety Measurements

T-9 hrs, 5 min All Highly Desirsble Measurements are GO

T-9 hrs, O min Starting Scheduled Hold, Verify S-IC IUT ESE

Launch Preps Complete

2 Hours Before Count Resumes
Verify the following indications:
T-18T7 LSE Preps Complete

T-16.2 LSE Ready for S/A 2 Retract
T-8.9 Ready for Ignition

1 Hour Before Count Resumes
Apply Hydraulics to the F-1 Engines and Start
Prefill Operations per V-34012

10 Minutes Before Count Resumes
Verify S-IC Mechanical Preps Completed and
Personnel Clearing Pad

S-IC Electrical Preps Complete

Just Before Count Resumes
Start Pad Clearing Operations

T-8 hrs, 31 min Verify Mobile Platform Transporter is at Launch
Pogition and All Personnel Clear of Pad
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LAUNCH COUNTDOWN
Ref: V-20060, Vol I & II

T™TIME OFERATION
T- 8 hrs, 20 min A. Turbopump Heater Power On

B. Note Heaters Cycling

C. S-IC Ready for LOX loading

D. S-IC GNo Control and Purge Bottles
Pressurized to 3200 psi

T- T hrs, 5 min Operate Thermal Conditloning Purge as Required
to Maintain Engine Temp

T- 6 hrs, 54 min A. Low LOX Dome Purge Switch to Auto
B. Start S-IC LOX Loading

T- 6 hrs, 51 min A. Low 1OX Dome Purge On for Flight Control
' System Checks
B. Engine Gimbaling

T- 6 hrs, U6 min A. Low LOX Dome Purge On
B. Engine Gimbaling
T- 5 hrs, 45 min A. low LOX Dome Purge On
B. Engine Gimbaling
T- 5 hrs, 29 min A. S-IC LOX Loading Complete
B. Pressurize He Bottles to 3200 psi
T- S hrs, 18 min Low LOX Dome Purge Off
T- 4 hrs, 36 min ' Low LOX Dome Purge On
T- 4 hrs, 30 min A. Low LOX Dome Purge On
B. Execute Flight Control System Gain Tests (CTCl
T- 3 hrs, 38 min Launch Vehicle Cryo Loading is Complete and
Normal Replenish is Established
T- 3 hrs, 25 min LV Ready for Crew Ingress
T- 3 hrs, 20 min Flight Control System Gein Test (CTCl) Complete
T- 3 hrs, 20 min Low LOX Dome Purge Off
T- 3 hrs, S min A. Low LOX Dome Purge on for CTC2

B. Engine Gimbaling

T- 2 hrs, 50 min CTC2 Complete, Low LOX Dome Purge Off
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TIME
T- 2 hrs,

T- 1 hr,

T=- 1 hr,

T-52 min,

T-51 min,

T-47 min,

T-42 min,

T-41 min,
T-35 min,

T-20 min,

T-16 min,

T-16 min,

T=11 min,

T-10 min,

4O min
0 min

27 min
0 min
30 sec
25 sec

0 sec

0 sec

30 sec
0 sec

0 sec

O sec

20 sec

Q gec

0 sec

4s sec

LAUNCH COUNTDOWN
V-20060, Vol I & II

OFPERATION

NOTE: Time For Start of Flight Crew Ingress

Low LOX Dome Purge Auto

A. Low LOX Dome Purge On

B. Select S-IC Burn Mode On Then Auto
(Engine Gimbaling)

Start RP-1 Level Adjust

A. Low LOX Dome Purge On
B. Engine Gimbaling

Verify Thermal Conditloning Purge On and
Maintain for the Remainder of the Count

A. Verify Low LOX Dome Purge On

B. Execute Flight Control Test FT-10 (Ladder
Output Test +/-2 Deg Pitch & Yaw, +/-5 Deg
Roll)

A. Flight Control Test FT-10 Complete
B. Execute Power Transfer Test

Power Transfer Test Complete

RP-1 Level Adjust Complete

A. Precharge Pogo Suppression System

B. LOX Bubbling to Ducts 1 & 3. Two Duct
Bubbling Shall Remain on During Remsinder
of Count

A. Verify S-IC GNp & Helium System Pressurized
to Flight Pressure

B. Verify/Accomplish Low LOX Dome Purge On

Engine Gimbaling

Arm Igniters Installed, Verify Hypergol and
Igniters Installed Indications Remain On

Start S-IC Fuel Jacket Topping Per V-3L4012 .

Verify/Accomplish S-IC LOX Bubbling to
Ducts 1 and 3
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TIME

T-7 min,

T«6 min,

58

o)

sec

sec

T-5 min, 30 sec

T-4 min,

T-lt min,
T-3 min,
T-3 min,
T-3 min,

T"l IDin,

T-1 min,

30

Lo

10

ko

37

- T-1 min, 12

T-0 min, 50

T-0 min,

T=0 min,

T-0 min,

T-0 min,

T=0 min,
T-0 min,

T-0 min,

Lo
30

20
17

sec

sec

gsec

sec

sec

secC

sec

sec

sec

sec

secC

gsec

gsec

gec

sec

sec

LAUNCH COUNTDOWN
Ref: V-20060, Vol I & II

OPERATION

A. Note Engines in Null Position
B. Note Hydraulic Pressure 1590%80 psia
C. Pressurize S-IC Fuel Tank to 2 psig

A. Verify F-1 Engline Thrust Chamber Prefill
Topping Complete
B. S-IC Propulsion Preps Complete

A. Note Hypergols Installed ON
B. Note Ordnance Prep Complete

A. Arm TCS
B. Note Ignition Source Voltage CK

Cleared for Launch

Preparations Complete On

Initiate Firing Command and Verify
Verify Firing Command is On

A. S-IC Hydraulics Commit and Check
B. Note Hydraulic Unit Committed On

S-IC Fuel Tank Prepress
NOTE: S-IC Fuel Tank is Pressurizing

A, 8-IC Time for LOX Prepress
NOTE: S-IC LOX Tank is Pressurizing
B. ILOX Bubbling Stops
A. Power Trenmafer Internal
B. Verify Power Transfer Complete
A. NOTE: S-IC LOX Prepress is OK
B. NOTE: S-IC Fuel Prepress 1is OK

NOTE: S-IC Propellants Pressurized

A. S-IC Engine Hydraulic Checkout Valves
to Stage Position

B. Note S-IC Engine Checkout Valve  to
Stage Position

A. Preparstion Complete Off

Close LOX Interconnect Valves
Preparation Complete On

Ready for Ignition On
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TIME

T-0 min,

T-0 min,

T-0 min,

T-0 min,

T-0 min,

T-0 min,

T-0 min,
T-0 min,
T-0 min,
T-0 min,

T-0 min,

T+0 min,

809

8.8
8.7
7.2

6.70
6.47
6.45
6.42

6.16

b7

2.75
1.60

0.05

sec

sec

gec

sec

sec

gec

sec

secC

sec

sec

sec

sec

sec

sec

gec

sec

LAUNCH COUNTDOWN
REF: V-20060, Vol I & II

OPERATION

A, B8-IC Time for Ignition

B. Ignition Sequence is Started
C. Ignition Command On

Start S-IC Igniter No. 1

Start S-IC Igniter No. 2

A, Time for S-IC Links Burn
B. Note Engines Armed On

Start S-IC Engine 105
NOTE: ZEngine 105 Start

Start S-IC Engine 10k
NOTE: Engine 104 Start

Start S-IC Engine 101
NOTE: Engine 101 Start

Start S-IC Engine 103
NOTE: Engine 103 Start

Start S-IC Engine 102
NOTE: Engine 102 Start

S-IC Engine Start Solenoids Off
NOTE: Engine 1-5 Start-Off

8-IC LOX Secondary Prepress On

S-IC Fuel Secondary Prepress On

A1l Engines Running

Time for Thrust Checks

S-IC Time for Commit

Note Time for Commit

Note All Holddown Arms Released

Note S-IC Engine 101-105 Heater Power Off
Note Commit On

Hydraulic Pumping Unit Off

Note Liftoff
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ENGINE LOCATIONS
AS -511

FIN C

POS 1V 6087 POS 111

ENGINE 3

HOLDOWN
ARHS
FLAME

DEFLECTOR
OPENING

—FIN B e

6096

ENGINE 2
281 SEC

3 STARTS

609k
ENGINE 4
323 SEC
Ik STARTS

CENGINE 5
4189 sec
6 STARTS

NORTH

6095
ENGINE 1

)

323 SEC
4 STARTS

POS 1

Néfe: Viewed from stage forward end.

* Engine static tested in stage S-IC-8. FEngine removed post static
test due to turbopump LOX seal leskege. Engine installed in stage
S-IC-11 prior to second stage static test.
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S-IC ELECTRICAL INTERLOCK AND

SAFETY CIRCUIT SCHEMATICS

The following schematics were abstracted from drawings
LoM10616, Advanced Electrical System Schematic, S-1C ESE,

Saturn V and SK 60B57201 KSC Functional Schematic.

Interlock Cilrcults
Safety Circults
Cutoff Circuilts

Engine and Engine Supporting Circults
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Function

S-1C Ready for RP-1 Loading

Thrust Chamber Prefill
S-1C Ready for LOX Loading

Firing Prep Complete

Ready for Ignition

All Engines Running

Launch Commit

INTERLOCK

CIRCUITS

l.
2.

3.
Low

1.
20
3.
hl
5.

Interlock

Fuel vent valve open
All main fuel valves closed
GG valves closed

LOX dome purge ON

Heater power enable
GG valves closed
All MFC closed

MLV closed
Other facility and stage-oriented indications

All MFV closed

GG velves closed

MLV closed

All pre-valves open

Exhaust igniters installed

GG igniters installed

Hypergols installed

Ignition source voltage (K

All checkout valves in ground return position
S-1C engines in null position

Other stage and vehicle-oriented indications

All MFV closed

GG valves closed

S5-1C engines in null position

Exhaust igniters installed

GG igniters installed

Hypergols installed

Propellant pressurized

Ignition source voltage K

All checkout valves in stage return position
Launch support ready for ignition

Other stage and vehicle-oriented conditions

(2) of three (3) thrust OK pressure swltches
All engines running

Cutoff has not occurred by facility or
stage system
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SAFETY CIRCUITS, EFFECTIVE FROM IGNITION COMMAND

1.

2,

3.

Hypergol Installed Safety Circuit

Anytime No. 1 and No. 2 main fuel valve.leave the closed
pogition, as indicated by the position switches, prior to
loss of hypergol installed switch dropout,_cutoff will

occur.

Main Fuel Valve Faillure Safety Circuit

Anytime one main fuel valve reaches the open position and
the other main fuel valve has not left the closed position,
as indicated by position switches, cutoff will result.
This safety circuit is deactivated after an indication

that.all MFV's are in the open position.

Igniter Links Bufned Safety Circuit

Links burned failure will occur, resuiting in cutoff,
unless at T-6.7 sec on each engine at least one GG
and one nozzle éxtenslon igniter link is broken. This

safety circult is deactivated at reset,

Thrust OK Pressure Switches Safety Circuit
Two of three pressure switches per engine are required

for S-1C stage commit sequence,
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10110
' :[ GGBV 'S

K94k

K489 J S-1C READY FOR FUEL LOAD

L

. CLOSED |
]:MFVS ‘ ' : LoX START
K946 = CLosED K461 . FUEL VENT . K556 FAST FiLL
-r VALVE OPEN I}
K145 : K510 K586 K708
. 1 L 11
<= } 4(F""'4 — 11
K2 b6 STAGE LOGIC My CLesed TERMINATE LOX FILL HEATER
ZERO (SLAVE) LOX TRANS. & DRAIN VALVE  POWER
ANY S-IC ENGINE NOT. #3  CLOSED ENABLE
k308 N, IN NULL POSITION
5-1C READY — £ cc 2
K962 —~ EXH. IGN ? “FOR LOX LOAD
INSTALLED - - =
K963 ?gs%:&so K345 I CLosep K926 & FIRING PREP COMPLETE
5 125 READY
K899 ~— ORD. PREP COMP. :I: TCS READ
K92 LOX INTERCONNECT =
K118 == TCs POWER 0K K923 I VALVES NOMINAL
k974 S/C READY K968 SIVUB READY
K973 T~ 1U READY K967 =~ SII READY ' K900 —— FIRING COMMAND
\ NOT ALL HYPERGOLS | |
K249 N INSTALLED K901 Z~ €/0 VALVE GROUND { |
K952 RANGE SAFETY RETURN PoOS, - Saw
952 — ReADY k977 == LAUNCH SUPPORT
:[: FREP COMPLETE
K994 EDS READY +1D161
SW1TCH K258 _~ +1D161 SUPV.
K897 SELECTOR ZERO k818 ALL PREVALVES OPEN
K951 == 1GN. VOLT OK K258  41D161
985 %0 ipass BEPT FAILURE SUBLRVIION
K115 =
K972 ~= STUB READY | -
' LSE READY FOR
K971 - SLI READY S/A #1RETRACT S/A #1
. PROPELLANT K465 ¢ RETRACT
503 _ PRESSURIZED K875 PREP
kg2] = POWER TRANS. B COMPLETE
COMPLETE ' ©
-L . giq READY TO
K816  RETRACT S/A #2
- 1L
L ¢/0 vALVES LAUNCH SUPPORT READY K928 READY o4 372 o
K902 = <10 E b0s 1T 10N FOR RETRACT PRI
1GN. COMPLETE
NOTE: K928 MUST BE ENERG. PRIOR ToK130(TIME FO% I

T- 8.9 5c '

PREP LABOER
T1




LOW PURGE
+20D211

0 ;
W59 3 Low LoX ggvr.

s 20001

OFF ¢ ON

""""""""" LOW LOX DOME
ls GG PURGE ON

PURGE ON
" DOME & GG <
PURGE ON ' K492

T

+)D|10
o110
T ! K482
K472 ; K43/
K903 i]:
ki Ve
' vV (o)
+ 1p12b
250 ¥ 10 PRIG -
250 ¥ 10 .PSIG
-~/ x
Low
LOX DOWE
AND GC PRESS

HIGH PURGE

+20D111
LOX DOME HIGH
K4’4 PRESS VALVE OPEN

+1D110

K434 LOX DOME
HIGH PRESS VALVE

k472 C_jLIFT OFF | OPEN

—

LOW LOX DOME PURGE ENABLE

LOW PURGE HIGH PURGE
QN LIGHT ON LIGHT
Kb35
HIGH (OPEN)
(CLOSED) | PURGE VALVE
POS (N.O0.)

4 Ipll0

b 809 ¢ 6,8, PERSE

T2



+20D111 +20021) +200211
3] —
cuT-
i K1000 Z~ (ce
K707 _
1—
HEATER POWER |, ESE
I_._____ ____ I K903 /- COMMIT
OFFo O © ENABLE o ? OFF o o OoN
AUTO . AUTO
3
+
12110 k708 ¢ WEATER POWER
= = HEATER POWER ALL ENGINES ENABLE
7] K707 & ENABLE K726 C HEATERS =
(HARD WIRE) EMERGENCY
ON
K701 & TEMP ) - P
7 0K - é
ENGINE 10]
T/P TEMP ENGINE 10!
K711 & NOT HIGH K721 HEATER POWER @TURBOPUNP
ON COMMAND TEMP OK
an LIGHT
§
8 K711 __
ENGINE 10!
B 01T WIGH R K701 —— TURBOPUMP
(OPEN 0°F) (oren l”.F T TEMP ok
CLOSE 15°F)C CLOSE 150°F)
[
(orgN 110°F
— CLOSE 90°F) —
+10119 +1D110

MEATER POWER, ENGINE 101
(TYPICAL ENGINES 1-3)

T3



P

<R >ENGINE 101 (V) encine 101
TURBOPUMP HEATER

TEMP HICH - POWER ON
LIGRT , LIGHT
' ENGINE HEATER
4 NGJNE 10! ,
’ 5;245. POWER K721 POWER ON COMMAND
PKI .
ON
1z encing 101 ' HEATER POWER
K7H x TURBOPUMP K708 — ENABLE
'TEMP OK L
3
+1plia +10131

L-I—J ) ijl%;:

Chl
101 }g-
Pkl HEATER POWER ON
HTRI
NTR2
BGINE 101

NEATER poweR, EWaseE. 101
(YYPIeaL smr'nzs 1-5)
’ T




g
' .

r
[

IGNITER POWER
ARMED

1
Y o1

PK1 FIRE MAIN IGNITER

| #A
L
revr AL [] RL
AT
ﬁ*
'BNG 101 #1 ENG 101 #1
G0 ION 'BEXH IGN

]

__ PXY IGNITER POWER
ARMED -

l P
X cg1 ()
.

PK1 FIRE REDUNDANT
IGNITERS '

ENG 101
EXH IGN

IGNITER CIRCUIT
75

ENG 101 #2
GG IGN ‘

#2




+'1m71' + 1D161 <+ 1D161
— START IGN NO, 1 qTAR'I' ICGN NO, 2
~ (rcs 1-8.8) (Tcs T-8.7)
IGNITER POWER FIRE REDUNDANT
FIRE MAIN
ARMED PK1 1GNITER IGNITER
¥ 1D171 +1D171
K1 “ENG 101 K96k L IGN AND HYP
BXH IGN -~ ARMED
INST
K906 —]- “KP59 4+ 1D151 SUPY
. ¢ Dt 4+
_ K911
206 EXG 101 o ENG 101
. ¢ EXH 'IGK K911 GG ICN
' ENG 101
L INST K2 GG IGN [ INST
 OTHER ENG - KO. 1 &2 °
IGN & 1D1TX
# 28 VvDC IGN BUS:
? IGNITER RETURN BUS
100 -ENG 101 GG
Kl;gln ——— K2 IGN NO. 1 & 2
ENG 101 EXH NO. 1 NO. 1
IGN NO. 1
ARD NO. 2 NO. -2 B NO. 2

IGNITER CIRCUIT
T6




+1D161

+200211 +1D161 + 2001l P
[
4 2 K27 I FIRIN [ FIRING
' - : RING COMMAND COMMAND
ARM TCS ke00 & FIRING K927 — ENABLE
g‘rcs TeS COMMAND FIRING
KI2Z7E gpw K128E ARM K124 MANUAL FIRIS k927  COMHAND
i COMMAND LATCHUP
ANUAL K926== FIRING PREP
K124 CFIRING COMMAND = “T COMPLETE '
LATCHUP
TCS
o K55 ¢ REMOTE
START
ENABLE
+1D17]
+1D171 |
K128~ TCS ARM (BIAVE) I K123 TCS ARMED i/
K1000°%™ CUTOFF
| ARM TCS
{:E:) CHANNELS
\ (PAGE 3)
K123& TCS ARMED
: K131 Z— 1GN COMMAND
ARM TCS
(:E:) CHANNELS
(PAGE 4)
K961 == LINKS BURNED
SEE PAGE 5
|
ol o




FIRING

SEE PAGE 2 *ID171 +200211 COMMARD +201
N L O
S TTK900 K900
' K1055 .
FIRING .
K1000 K1055 f |
| S0 ' COMMAND |
. FIRING K669 L 2
: COMMAND
K1000
+1D161
HYD COMMIT £ K669
‘T-97 K557
4 | } m ; = LOX INTERCON
| Kb82 £ FUEL PRE PRESS. [ VALVE CLOSED
' INAIRIT C/O VALVES TO
: GROUND RETURN
-i’—mn +1D161 ¥ +10110
T-72 m kG ~
: _
amis K855 4
. LOX
K393 £ pre PRESS. k806
T-52 TO OTHER
Z amn. C/0 VALVES (826
I_ ENG 101 ENG 101 € o000
s , k801 §£¢/0 VLV TO  €/0 VLV I
Tn-fo | STG. RET.  STG POs.] K86
4 nr [s-1C I
k213 § POWER +1D13] K866
' TRANS. I
+1016] K886
T-30 i
—1 K8sS
STAGE
KB55 £ ReTuRN ALL C/0 €00,
| C/0 YALVE €/0 VLV VLVS IN
5 SELECTOR MOTOR STAGE RETN
c POSIT. -
SEE PAGE 4

START Sdquismee




SEE PAGE 3

CUTOFF COMPLETE

11
=
| START
K940 ¥ IGNITER
~ §No. 2
= +|Dl7|
-
k981 K9|6 LINKS BURN FAILURE
TINE FOR X961 * té:::p
LINKS BURN h
- 3-2 C/0
k916 & LINKS BURN FAILURE

4.1
%
x9%9
. kee-28,
T-50 N/S°
_L_VOTING
= TR
8.85 SEC
TDPY
K922-1B
S
. }-v TIMER 41Dl7l
—_;t!'g — 8.85 sEC !
" K130 ETIME FOR READY FOR k928 rDEY
IGNITION K928 -\ i 710N K107
] K131 T
| d 1eNITION 3-2 C/0
T COMMAND »
K131 . K107 £ SEQUENCE
r FAILURE
+i1DI7 ' =
SEE 1t , 3“
pace ¥ L
2 T7-8.8
K936

START SRQEBNSE
79




*THESE
REFER

+1D1

k835" START SOLENOID
" OFF
K836 == START ENGINE

TIMES ARE NOMINAL TIMES ONLY,
TO SK60B57201, PAGE 68.

61

+1D161

LINKS BURNED

K961

101 COMP. TEST ENABLE

SEEZPAGE L , K800 N0 §TART SOLENOID
T-6.7% k836 & START SOLENOID
’ C 1ol .
® K800 rJ; K836
()
+ID110
¢— |—=-sTart 101 ENG. 10
T-6. 8% START SOLENOID
START 103
T-6.2'%
H }__-. START 102 :
T- 604 « + 1mT1 + 10171
81 i]:-suclne START K1000
START 104 ¥ SOLENOID OFF CUTOFF
1508 » IGNITION SEQUENCE
|+ + 1D171
™~5.0
. 835 1
1)
T-0.050 = T K904
/TIME FOR
mh%rumsr CHECK
<
SEE PAGE 6

TRAT SPEREES
8o




cgBes—~ TERUNT K L L erust ok
‘ -[' (FROM TU) K9BEB __  (prom TU)
I S
\k993 X~ EWG 101, 1033 105

THRUST WOT OK FALTAKE

K998 ENG_102, 104, 105 ALL ENGINES
SHUTDOWN EEQUENCE RUNNING -

K930
g 14,___(:::> (FOR REFERENCE
ONLY)

b %930 § ALL ENGINES RUNNING

+ 1m0

1

X922-28 T-50 M/S {”“*
+ 1D16} + 1D16u

1
xgol T
}

et

TIME FOR

COMMIT COMMIT
K930 __
+10070
+ 10171 K903
{ -
ESE
| CcoMMIT
K1000 N,
L
®O3
LAUNCH K903 —
Kal5 COMIT ESE COMMIT




PN
/ '«
y. .
\

©

K238

i

SUPY LIFTOF

e NO. 1 NOT

K129 SUPV LIFTOFF
NO. 2 NOT -

K903 " copMrT

LS’«-IC LIFTOFF —LIGNITION
» K131 —-COMMAND

oo

NS EMERGENCY POWER
251 - TRANS¥BR EXTERNAL
(STAVE) "

rdr(einimn

Kp69-1 JTIME FOR  K96R2 & ~opnm 180
: COMMLT, 4 ‘ALL ENGINES
s & ' r_— K180 £ | RUNNING AT
—50 MSEC 50 MSEC ~ = T-50 M/S
TDPY TDPU
+{1D1T1
L . .
1P 0FTF
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THRUST OK PRESSURE SWITCH C/0 SYSTEM

+1D21 +1011 ‘1021
10 ohms 10 ohms. 10 ohms
-4 - PY
K21 = 9K
P/S
9K11 1 ‘
st L
= M= K2t = K31
é
ohl SECOND IN TO THRUST NOT |
T QUT [roeie -

+1D21

TIMER

+1D11

0K CUTOFF
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T

FUEL DEPLETION SENSORS (/0

/0 SENSOR
No. | No. 2 No. 3 No. 4
3K137 3K147 3K157 3K167
FUEL LEVEL FUEL LEVEL FUEL LEVEL FUEL- LEVEL
/0 LOGIC /0 LOGI ¢/0 LOGIC C/0 LOGIC
— — —
#1011 +1D21
Y ¥ v
3K137 — 3147 - I<IS7 — 37 =
L 2 ) 2 .* L 2
A —— ' T0 P/D
A
4N Al FAILURE
N = c/0
K147 = 3K157 = 3K167 =
5
+1D11
A +1021
T0, OUTBOARD
TO BACKUP
TIME DELAY ENGINE C/0 TIME DELAY
2.1 SEC = RELAY 2.1 SEC ' 221:$AR° ENGINE

oD
——
w—-

——
——
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TO CUTOFF
LOGIC

+.1D171

‘/(
i STAGE LOGIC §

K183 CUTOFF

K259

L

me3_§__

+~'.
STACE

+1D11

1T 3K1-1 ENG No.l c/0

ENGINE STOP
SOL VALVES NO. 1

i

CUTOFF CGMMAND

N
1D151 SURV'

10GIC

K1-2

K259

CMD

+1D210

ENG. STOP SOL.

K792 I VLVS NO. 2 CONTROL

KT75
:¥jCONTROL

b 1

LK71-1 ENG | NE
ZWuMur c/0
LK71-2 BACKUP
STQP SOL. s/p W !
(ENG, )
1 +1D21
<+ 1D151 Pf’
%
4+ 1D151
200111 k259G SUW
ENGINE STOP
CIREUITS TESTS
OFF o ?ON
AUTO
K775*—E ']' K792%
+1D152 Jt +10152
ENGINE STOP SOLENOID

ENGINE STOP SOLENOID

‘K'T?S VALVE #] CONTROL K792 VALVE #2 CONTROL

*SOFT WARE LOCK IN

pe—
—

STAGE. LOGIC CUTOFF
85




T

LOX LEVEL CUTOFF SENSORS

+|Dl_9
]
LOX LEVEL
SENSOR #14-K750 #2 K751 #3——K752 #4—= K753
SIM WET™T™ T T T
+1D11 C RAES .
U _J
WET DRY v
SIM TO LOX
LEVEL SENSOR 1
+1D11
—-13k98
~T LOX LEVEL LOGIC
RELAYS RESET
K18
—+3118 3
-
A A
3K28 LOX LEVEL
o TH 3K287° C/0 LOGIC #2
) LOX LEVEL
3K18 3 €/0 LOGIC 0 LOX LEVEL
C/0 LOGIC #3
TO 0/B CUTOFF BACKUP
+1D11 +
l 1

1.6 SEC OUT}s= TO 0/B ENGINE
TIMER CUTOFF




ENGINE CUTOFF LOGIC

+1D11 p
— (
_ A
RS C/0 L geeo = 9K79 == 9K29
INHIBIT'ﬁ T &os
+10211
—F | :[:uxel
K29 :[: THRUST NOT OK
A 9K3 C/0 ENG #1
9K29'j"§93’?5 EDS/RET 3K91
| /0 2
1\ J ‘
Yo
ED/RS CUTOFF
ENG | ¢ )
ENG i/
i ) i c/0 bK7 V=T
IK1-1 3 c/0 3K1-2 LK71-2 BACKUP
T0 ADJ OUTBOARD ENGINE OUT
c/0 1 il
+1D11 = —

2K127 . PROPELLANT DEPLETION
+1D11 OUTBOARD ENG C/0

T
3K3_‘_|_ J_ 3K1-1 I 3K7-1

ENG #3 ENG #1 . .

3K7-2
3K4-1 3K2-1 :

ENG #LIT T ENG #2

TO OTHER 4 ENGINES C/0 RELAYS

Rr



+1DT6l

SEE PAGE 6
+1D161
N’ K811 NO. 1 MFV CLOSED Eng #1
HYPERGOL
. K181 K8|3 k249 INSTALLED
1} .NO. 2 MFV CLOSED ALL HYP.
INSTL
K 9% HYPERGOL INSTALLED D11
ANY ENG: ) T 9
$—BOTH MFV'S LEAVE , ) GIMBAL
CLOSED BEFORE ... Bl %3 ‘4 ACTUATOR
HYPERGOL +iol7 so \
DROPOUT I TIME FOR LINKS ~ 8 éﬁ?igﬂ( o)
K981 = BURNED T-6.T I 3
(TCS)
LINKS BURNED ANY S-IC ENGINE
LiTLh;:KS : X308 { NOT IN NULL
3 LINKS BURNED ITION
) FAILURE =
: K91
o :‘ﬁT =
LIGHT TCS T-8.9 ' +1D171
READY FOR IGN. l
' = K107
IGN. COMMAND '
@ SEQUENCE "
FA!LURE SEQUENCE FAILURE
+1D161
LIOKT ;%E
s K947 X" ALL MFV'S OPEN
:I: NO. | MFV OPEN
NO. 2 MFV CLOSED
@——ALL ENGINES:—¢
ONE MFV OPEN
OTHER MFV CLOSED j]: NO. 1| MFV CLOSED
:_T_ NO. 2 MFV OPEN

()

SEE PAGE 8




SEE PAGE 7

SWING ARM SIMILAR TO NO. 2 S/A FAILURE (
" NO. | EXCEPT TCS SIGNAL AT T-30 SECONDS \
FAILURE
&—— SWING ARM —e
NO. 2
K874 ~— TCS T-16.2
K795
K814 'L'S/A NO. 2 K814
PREP. COMP. K795
7-8.9 RETRACT .l.K978 <978
L aeaoy K7¥5 § S/A NO.2 s w2 K37
e rvalMA ] COMP | ;:ﬂu‘,‘
K IU READY = A1 FAL\L URE
373  FOR LAUNCH ™
$—— U NOT READY +|D]]o +1D161
_[j K919 & 1U FAILURE/ xlzo SEQ. PWR ON

919 L COMMIT TO TCS PWR SUPPLY .
= MONITOR LOGIC {
= KI8 AT TCS PWR OK |
K-59 POWER K258 $+1D161 SUPV
+1D1 T TCS 0K K128 TCS SEQ ARM
l [
KIIS T-
+lbl7[ powg 8.9
— K' x99 EDS READY
& EDS POWER —g—
FAILURE
*__.]'{L K764 £ EDS FAILURE +1D171
K131 ~R229 K213
STAGE VOLTAGE : { | —
FAILUR - — -
K254 10151 16N STAGE VOLTAGE 5-1¢C
BUS SUPVS 1-C OMMAND NOT 0K POWER TRANSFER
T
+1D171 0
K258 ﬂmél s T-50
! PATLUSE l S1C POWER
+1D15] 3jr TRANSFER TIME
K669 = HYD. COMMIT sury.
T-102 SEC
| %)
+10171 =
cUmerg,



INSTRUMENTATION LIST

Denotes Temperature Measurement

K %k ok k kK

o

D Denotes Pressure Measurement

E Denotes Vibration Measurement

F Denotes Flow Measurement

K Denotes Event Signal Measurement

T Denotes Turbopump Speed Measurement

* Denotes Rocketdyne Flight Measurement
Measurement

Number Measurement Name Range

€003-101/105 Turbine Manifold -15/1100 C
cook-119 I0X Bulk (Tank) -190/-165 C
C006-101/105 10X Pump Bearing Fo. 1 -35/205 C
C192-115 Fuel Suction Line-Engine 1 0/25 ¢
C194-115 Fuel Suction Line-Engine 3 o/a5 C
C196-115 Fuel Suction Line-Engine 5 o/25 ¢
€197-115 IOX Suction Line-Engine 1 -185/-155 C
€198-115 10X Suction Line-Engine 2 -185/-155 C
€199-115 10X Suction Line-Engine 3 -185/-155 C
C200-115 10X Suction Line-Engine L4 -185/-155 C
C201-115 I0X Suction Line-Engine 5 -185/-155 C
C203-115 Ambient Thrust Frame -60/50 C
c2Lk2-101/105 Engine Envirommental -60/260 F
C20-323 Hydraulic Supply
C21-323 Hydraulic Return
D003-101/105 I0X Pump Oulet No. 2 0/2000 psia
DoOk-101/105 Fuel Pump Inlet No. 1 0/200 psia
DOOT-101/105 Fuel Pump Outlet No. 2 0/2500 psia
D008-101/105 Thrust Chamber 0/1500 psia
D009-101/105 Gas Generator Combustor 0/1500 psia
D010-101/105 Turbine Outlet 0/100 psia
D013-101/105 10X Pump Bearing Jet 0/1000 psia
D016—101/10h Gimbal System Hydraulic Supply 0/2500 psia
D021-101/10k Pitch Actuator Differential + 2500 psid
D022-101/10k Yaw Actuator Differential + 2500 psid
DO6T7-115 GR2 Purge Sphere 0-3500 psia
D124-115 Purge Regulator Outlet 0/150 opsia
D126-101/105 Engine Hydraulic Control System Return 0/500 psia
D127-115 LOX Suction Line-Engine 1 0/200 psia
D128-115 LOX Suction Line-Engine 2 0/200 psia
D129-115 10X Suction Line-Fngine 3 0/200 psia
D130-115 I0X Suction Line-Engine 4 0/200 psia
D131-115 I0X Suction Line-Engine 5 0/200 psia
D30-323 Hydraulic Supply
D31-323 10X Dome and GG Injector Purge
D152-117 Fuel Tank Ullsge 0/45 psia
DoLk-119 10X Taenk Ullege 0/45 psia
D153-119 LOX Tank Ullage 0/45 psia
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Measurement
Number

D182-115
D132-115
DO9T-119
D1h5-115
D146-115
D154-116
D155-116
Foolk-101/105
K003-115
Kook-115
K006-101/105
K00T-101/105
K008-101/105
K009-101/105

K010-101/105 |

K033-115
XK0o34-115
K035-115
K036-115
KO37-115
K038-115
K039-115
Koko-115
Kok1-115
Kok2-115
KoLk3-115
Kolk-115
Kous5-115
Kok6-115
KoLT-115
K050-115
K051-115
K052-115
K053-115
K054-115
K055-115
K056-115
K057-115
K059-118
K060-118
K061-118
K062-118
K063-118
K06L4-120
K065-118
K085-120
K086-118
K092-115

INSTRUMENTATION LIST

(Cont'd)

Messurement Neme

Helium

Supply

Turbopump 10X Seal Purge-Engine 1
GOX Venturi Inlet
Helium Inlet Manifold

Fuel Suction Line Inlet

Heat Exchanger Helium Manifold Outlet

Helium Flow Control Valve Outlet

Flow Rate I0X Heat Exchanger Inlet DC

Outboard Cutoff Signal

Engine 105 Cutoff Signal Stop Solenoid #1

Limit Switch Gas Generator Valve

Limit Switch Fuel Valve No. 1
Limit Switeh Fuel Valve No. 2

Limit Switch IOX Valve No. 1
Limit Switch IOX Valve No. 2

Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust
Thrust

OK Pressure
CK Pressure
OK Pressure
OK Pressure
OK Pressure
OK Pressure
OK Pressure
OK Pressure
OK Pressure
OK Pressure
0K Pressure
OK Pressure
0K Pressure
OK Pressure
0K Pressure

Switch #1,
Switch #2,
Switeh #3,
Switch #1,
Switch #2,
Switch #3,
Switch #1,
Switch #2,
Switch #3,
Switch #1,
Switch #2,
Switeh #3,
Switch #1,
Switeh #2,
Switch #3,

Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine
Engine

Fuel Level Cutoff Sensor No. 1

Fuel Level Cutoff Sensor No. 2

Finsl Thrust OK Cutoff Engine 1
Final Thrust OK Cutoff Engine 2
Final Thrust OK Cutoff Engine 3
Final Thrust OK Cutoff Engine L
Final Thrust OK Cutoff Engine 5
Final IOX Level Cutoff Outboard
Helium Flow Control Valve No.
Helium Flow Control Valve No.
Helium Flow Control Valve No.
Helium Flow Control Valve No.
Helium Flow Control Valve No.
10X Tenk Vent Valve Open
Fuel Tank Vent Valve Open
10X Tank Vent Valve Close
Fuel Tank Vent Valve Close

Engine #1, Cutoff Signal, Stop Solenoid #1

92

1 Open
2 Open
3 Open
4 Open
5 Open

VUV EEFOWWRODND

Range

0/800 psia
0/150 psia
0/1500 psia
0/400 psia
0/300 psia
0/200 psia
0/400 psia
0/1% 1b/sec
On/Off
On/Off
Open/Closed
Open/Closed
Open/Closed
Open/Closed
Open/Closed
On/Off
On/0ff
On/Off
On/0Off
On/0Off
On/Off
On/Off
On/Off
On/Off
On/Off
On/Off
On/0ff
On/Off
On/Off
On/Off
On/Off
On/Off
On/0ff
On/0ff
On/Off
On/Off
On/Off
On/0ff
On/0ff
On/0ff
On/Off
On/Off
On/Off
On/Off
On/Off
On/0ff
On/Off
On/Off



Measurement
Number

K093-115
KO9L-115
K095-115
K097-115 thru
K106-115
K107-115 and
K108-115
K109-115 and
K110-115
K111-115 and
K112-115
K113-115 and
K11k-115 .
K124-120
K0169-115
K0170-115
K0171-115
K0172-115
K0173-115
K174-118
K175-115
K187-115
M0001-115
M0002-115
XMO008-115
XMO009-115
XMO010-115
XMOO011-115
TO001-101/105

TNSTRUMENTATION LIST
(Cont'd)

Megsurement Name

Engine #2, Cutoff Signal, Stop Solenoid #1
Engine #3, Cutoff Signal, Stop Solenoid #1
Engine #k4, Cutoff Signal, Stop Solenoid #1
10X Pre-valve Open and Closed, Engine 1-5

Fuel Pre-valve #1, Engine 2, Open & Closed
Fuel Pre-valve #2, Engine 2, Open & Closed
Fuel Pre-valve #1, Engine 5, Open & Closed
Fuel Pre-valve #2, Engine 5, Open & Closed

I0X Tank Vent Valve

Engine 1 C/0O Stop Solenoid 2
Fngine 2 C/0O Stop Solenoid 2
Engine 3 C/O Stop Solenoid 2
Engine 4 C/O Stop Solenoid 2
Engine 5 C/O Stop Solenoid 2
10X Level Cutoff No. 5
Outboard Cutoff Signal
Finel Fuel Level Cutoff-Outboard
Measuring Voltage No. 1
Measuring Voltage No. 2
Voltage Bus 1

Voltage Bus 2

Battery Current 1

Battery Current 2

Turbopump RPM-Engine 1-5

93

- Range
On/Off
On/Off
On/Off
On/Off
On/Off
On/Off
On/Off

On/Off

Open/Closed

On/Off
On/0ff
On/Off
On/Off
On/Off
On/0ff
On/Off
On/Off
0/5
0/5
24 /32
2L /32
0/50
0/50

vDC
vDC
vDC
VDC
AMPS
AMPS

0/6000 RPM



" PRESSURE SWITEHES.

“(TYPTCAL 5 PLACES)

| /—— DISTRIBUTOR

] LOX VENT AND
LOX VENT VALVE — ' atwmgpmm, RELIEF VALVE
- . ! '}' ' ‘ 3’/.///// 7 ;”/ T /”'/r‘f 277 .
©° OXIDIZER TA i
2 ‘ ‘ . 7 ’/7///'// _—
N /%/7,// i % '{/’,’/4/;//4/ . 1 /, }/-, AY 7 // i
o
. e s '
- LOX FILL AND DRAIN S A LM b i 4
INTERTANK LINES A - ———DUCT NO. 3 -
e SENSORS . / /E g/é o m j— DUCT N0, 5
LOX CUTOFF Sensors -/ P+ 11 1 ,é -
(TYPICAL 5 DUCTS) = —] %./él/ l%.; g DUCT AO. 4
FUEL TANK ] . /Z 5/5 ?}“ ’
ANK oo gy 3y 2 i
HELIUM BUBBLING IN NO, 1 . ﬁf ;
% 3 INDUCES CIRCULATION BY - g , :
e T 0L L . | e
DUCTS RIS - e VALVE P
ING LOX DOWN THROUGH THE OTHER //Z § 11 -
THREE DUCTS. 2-% ” %% f<— PRESSURI ZATION L
%/%///2 //g Z/”,/'// 4/% %/ :' LINE —_—
LOX BUBBLING N g//; 15/212’ %/% é ;
AFT UMBILICAL o e 7% ; %7, wm—’; 7 i
NO. 3 %-%-% % . LOX SUCTION
. — ////__%i}r%-—% _ % : LINE
DUCT NO. 1 N Yy N\ N N\ e
DUCT NO N Y %é ) &
.//4‘ _ ’E 4, T f/‘ ‘2 INTERCONNECT
PREVﬂVE % %‘ % /E % 9/ i VALVE
Y Yy g PREPRESSURE
; "!Z/’ o= A LA
LOX AFT FILL AND DRAIN LINE Z-g ; NO. 1
gaﬂéw;fﬁv%wgw- GOX FLOW VENTURI
MAIN LOX q AN DA
VALVE (2) -  —— GOX INPUTS
Ji  (TYPICAL 5 ENGINES)
HEAT EXCHANGER
1 ENGINE LEGENS
;6. 8 : RETT LY AR T hg{l "
L] U

W FUEL
GOX

faretetatetted
.........

TG

o . 9h




S-IC LOX TANK PRESSURIZATION SYSTEMS

SCHEMATIC
LOX VINT mug-11a PRESSURT SWITCHES
ARD RELIEF
VALVE 0094-119
/ 711119
- GOX Lox
<~ VENT VALVE

DISTRIBIUINR

GOX RISER LINE w=d

{Ua— LOX PREPRESS LINE

GOX_FLOW VENIURI
~— THLET PRESSURE D097-115
INLET TEMPERATURE C127-115

= ==
A { . A ! « HEAT EXCHANGER
) - el TYPICAL S ENGINES

STYPICAL OF INSTRUMTNTATION IN THE FIVE HEAT EXCHANGEZS

R




STATIC o]
FIRING
ONLY

LOX FILL AND
ORAIN

3
0

‘ RESIDUAL PROBE
=
LJ L00S-119
a4

LOX SYSTEMS
LOX FILL AND DRAIN SYSTEMS

L002-119

L1QUID LEVEL PROBE

G

LOX SuctioN wcr—oU:;

ORAIN LINE

=1 <" INTERCONNELT LINE
(D

7
T b

r@|

EHERGENCY DRAIN VALVE
(FOR STATIC FIRING ONLY)

LOX SUCTION DUCT (5)

PREVALVE

T0 EMGINES




LOX FILL AND DELIVERY/HELIUM BUBBLING SCHEMATIC

L12-119
L10-119

LEVEL
PROBE

LG4 TiLL AND
DRALN

|

L13-119*

L16-113* ~

LOX TAMK -

RESIDUAL

PROBE
L5-119

L22-119

K13

HEUUM
‘ BUSBLING UNE

|

wd LYY
C197-115 (3] @ <) c198-118 €199-118
v
fcve
LOX ;
sram = ::4;%}::::{ ey
TR o = s128-118
2 tp
pI3t-1S c201-118
. ® ) ° #vC DUCT
% 15)
. R .
2 s

@

1cve
INTERCONNECT
pucT

=2 LRI

+ LOCATED IM
FWO SKIRT
LOX LOADIKG
ELECTROKICS
PACKAGE

LOX SUCTION DUCT (5)

EVALVE (5)

€200-11§

p130-115

TURS ORUIAP
5
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S-1C FUEL TANK PRESSURIZATION SYSTEMS
SCHEMATIC

(4 1) Lieh

] [

vagh [ b

LOX TAHL 1\ )

~ wtuumsotites

won? B3 h /
\\ ] - ‘
120 ot —————
—_"q%c_b-—;:::ﬁ}uuuw DUMP LINE
‘ ‘J—_[__ 10 PUGO SUPPRESSIAM SYSTEM
B

¢
[ NC
HELIUM FLOW
CONIROL VALVES (5)

PRESSURE SVWITCHES

RRY

HELIUM DISTRIBUTOR ™~
\pnoqn
! \ 144

r--—--——

FUEL VENT VALVE—]™

o
~!
~
>

FUEL TANK

HOT HELIUMA i e
mSEL LINE l v
Line HELIUM FILL LINE

eecmmmmned
/

D14

@
2]

F----

219

-1

W
~

-_i;;-__

. i
R .
J\ WAl ERCHANGER
IS f,".. TyPCaL S ENGINES
; (g




FUEL FILL AND DELIVERY SYSTEM

r
/’ m LOADING LEVEL PROBE

/ i
(i
i Li7-117 @
1! 8 LOCATED IN
i FWD SKIRT
i FUEL LOADING
il ELECTRONICS
1! PACKAGE
i1
|
cao-nz B> h
i
1
cao-nz P H
!
i
co2-117 > |=
|
i1
1 | fe—L008-117
i1
i
i
11
FUEL CUTOFF 1
K50 1
K51 e L1119
K179 i
K180 i
j
FUEL FILL AND DRAIN L‘.)
@ FUEL LEVEL PROSE

C192-118 (¥

I/
~a\¢—/f7£vmv_ts)/ }/c B:'—&\

196-115

[

FUEL SUCTION DUCT
CCHIGURATION

(LYY PICAL 1 P12 ES )
GIMBRAL ” l’ H
/] (N
/B
/] I
I N

*MCASURLMENTS TYPICAL ALL S ENGINES
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S-1C CONTROL PRESSURE SYSTEMS

SCHEMATIC

H

LOX VENT & RELIEF
SOLENOID CONTROL
VALVE

LOX Fitt ANDBDCAIH

CONTROL missutt

[h=

FULL VENT

VALVE

FUEL FILL &
ORAIN CONTROL

SOLENOID CONTROL

Hl!kﬂlm_

NC
L‘J\flox VENT SOLINOID
CONIROL VALVE

NG
NO) M MO, M 0 N N
10 ENGINES
10 #0GD SYSIEM FUEL PEVALVE
SOLEMNLD LONTROL e e W &= NCFSSOLENOID CONTROL
VALVE (5)
e
= LOX MEVALVE
SOLINOID CONTROL
VALVE (3)
ne MC
NO NOX,»
W
LOX INTERCONNECT )
CONIROL PRESSURE 43

W/ g

Uj w - 10 INGINES
[ ¥

LOX FItL 8 DRAIN
CONTROL MESSURE CONTROL PRESSURE
STOMGE POTTLE PRESSURE RELIEF

CONTROL PEssuRE
onu nu




S-1C PURGE SYSTEMS

TURBOPUMP LOX SEAL PURGE SCHEMATIC

1O CONTROL
PRESSURE SYSTEM

D132-115

PRESSURE
REGULATOR

PURGE STORAGE 8OTTLES (3) 1@ 0128-115

AV VA

\

- -STATION
109
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FROM
FACILITY

GN
SUEPLY

LOX DOME AND GAS GENERATOR LOX INJECTOR

S-1C PURGE SYSTEMS

PURGE SCHEMATIC

vVXD31-323
[ =y e
L_f
REGULATOR
A9TS2 .
= = OF=
— = =< O
J NC
REGULATOR
A10087
|
=2 RELIEF
.—-1. A9760
1

VALVE

> VENT

e o — — T — . — —_ fm @ e o

CUSTOMER CONNECT
POINT TYPICAL

e o o - - o - —

5 PLACES

OVERBOARD
BLEED (5)

GAS GENERATOR
INLET (5)
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S-I1C PURGE SYSTEMS
ENGINE COCOON THERMAL CONDITIONING PURGE SCHEMATIC

AFT UMBILICAL [[3=
STAGE ORIFICE

TYPICAL 5 PLACES

CUSTOMER
CONNECT POINT
!/F_TYPICAL 5 PLACES

STATION 109_ _||- = L

ENGINE ORIFICE

//"—TYPICAL 5 PLACES
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S-1C POGO SUPPRESSION SYSTEM
SCHEMATIC

HELTUM BOTTLE
TO HELIUM BOTTLES

FILL LINE
\ —
= { b=
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TIME BASE TABLE

Prelaunch sequencing of Vehicle and GSE is controlled from the Launch
Control Center/Hobile Launcher Complex Utilizing Manual and Automatic
Control; however, after the umbilicals are disconnected, the sequencing
is primarily controlled by the flight program within the Launch Vehicle
Digital Computer and is divided into various time bases as follows:

Tnitiated At
Time Base No. 1 (Tl)I.‘.....I."‘..........‘.'.‘l."...Liftoff

Time Base No. 2 (T2)...................................S-lC Inboard
Engine C/0

Time Base No. 3 (Tj).‘.....‘...."..‘.......‘....."I.'S-lc Outboard
Engine C/0

Time Base Noo 4 (T’*).C'O..l...l......h.lh....."'.'lQQCS—II Engines C/O

Time Base No., 5 (T5)...................................S—IVB Engines
¢/0 (First Burn)

Time Base No. 6 (T6)...................o...-...........S—IVB ReStart
Preps Signal

S-IVB Engines

Time Base No. 7(T?).l.'.b"..h...‘..0.0..00....."..0.
¢/0 (Second Burn)

Time Base NO. 8 (Ts)ho.oaad--t;..-‘.icvou--.co---.-o----mewer to S—IVB
Evesive Attitude
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OPERATION SEQUENCE

The Saturn V operation sequence gstarts during the preleunch phase at
approximately T-24 hours, when the electrical power from the ground
support equipment 1s applied to all stages of the launch vehicle.
During this time, the sequencing is controlled from the lsunch control
center/mobile 1suncher complex, utilizing both manual and automatic
control to check out the functions of the entire launch vehicle. After
the umbilicals are disconnected, the sequencing is primarily controlled
by the flight program within the LVDC. : ‘

Eight (8) primery time bases are used in the Saturn Vehicle Flight
Sequence Program in order to echieve an optimum vehicle mission with
suitable sequential operation and timing of flight vehicle events.

Five (5) 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 relisble vehicle
on the pad and throughout the flight. Each time base will be established
by the normal method when the required criteria has been received by the
Taunch Vehicle Digital Computer (IVDC).

Tf s time base is not established, subsequent time bases cannot be
gtarted and the vehicle mission cannot be completed. Therefore, to
further increase mission reliability in the ebsence 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 paregraphs.

Time Base #1 (T1)

Time Base #1 (T;) 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 (IVDC) 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 T, is provided should the LVDC fail
to receive or recognize the li%toff signal. If Ty is not
initieted within 17.5 seconds after Guidance Reference Release,
the LVDC shall monitor the vertical accelerometer. If a signi-
ficant positive accelerdtion (in excess of 1 g) existd, the LVIC
assumes 1iftoff has occurred and begins T;. A time edjustment
is made by the computer.
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No "Negative Backup" (i.e., provisions for the LVIC to return

to prelaunch conditions) is provided because the Saturn V vehicle
could safely complete Ty on the pad without catastrophic results,
in the event Tj began by erxor.

Time Base #2 (T2)

The S-IC inboard engine shall be cutoff by the IVDC through the
S_TC switch selector on Time Base #1 at Tp + 138.0 seconds. At
T, + 138.1 seconds, the LVDC shall monitor the downrange accelero-
meter, ' If sufficient downrange velocity exists, the LVDC shall
gtart Time Base #2 (To).

However, if Guidance Reference Fallure (GRF) has occurred the
INDC will bypass the Velocity Test and initiate Time Base #o.

Use of the downrange velocity reading provides & safeguard
sgainst” starting T2 on the pad should T, be started without
1iftoff. Furthermore if Tp 1s not established, no subsequent
time bases can be started. This lnsures &a safe vehicle requir-
ing at least one additional failure to render the vehicle unsafe

on the pad.

Time Base #3 (T3)

After arming the S-IC outboard engines propellent 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 8-IC Outboard Engines Cutoff
"A" gignal from the S-IC depletion circuitry is the primary signal
for starting T3. The S-IC Outboard Engines Cutoff "B" signal from
the backup depletion circuiltry is a backup signal.

¥

1
Time Base #4 (Ty)

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

A redundsnt S-II Engines Cutoff command is issued at the start of
T) (Ty + 0.1), as a safeguard sgainst having started TL with the
thrust of the S-II engines present.




Time Base #ha (Ths)

Alternate Time Base #4a (Tha) shall be programmed for use in
early staging of the S-IVB stage. This time base shall be
initiated by the IVDC upon recelving either of two signals,
8/C Initiation of S-II/S-IVB Separation "A" or S/C Initiation
of S-I1/S-IVB Separation "B". The starting of Tia shall be
inhibited until T3 + 2.4 seconds.

Time Base #5 (TS)

After a predetermined time on Ty or Ty, (T) + 10.0 or Tig *+ 15.0),
sufficient to allow the S-IVB engine to establish thrust OK, the
LVDC shall start Tt after receiving any two of four functions
monitored by the I§DC. The functions are (1) S-IVB Engine Out

mpt  (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. ,

Redundant S-IVB engine cutoff commands ere issued at the start
of T5 (T5 + 0.1 and T5 + 0.2) as a safeguard against having
started T5 with the thrust of the S-IVB engine present.

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 IVDC shall also have the capebility to initiate Time Base
#6 by use of a target update. When this 1s used, solving the
restart equation shall be inhibited.

However, the above starting logic for Tg shall be inhibited by
the following:

(1) Translunar Injection Inhibit signal from the
spacecraft (S/C)

22; Guidance Failure "A" or "B" signals

3) DCS command for TD&E enable.

Also, if the DCS command for TD&E enable 1s recelved, by the
IVDC, the starting of Time Base #6 shall be permanently inhibited.

In the event of Guidance Failure and S/C Control of Saturn, Time
Base #6 shall be initiated by the LVDC after T5 + 100.0 seconds
by the S-IVB Ignition Sequence Start signal from the S/C. This
logic shall be inhibited only by the DCS command for TD&E enable.




Alternate Time Base #6a (Tgg)

Alternate Time Base #6a (T6a) shall be progremmed for use

should the Op-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 receiving "Op-Hp Burner Malfunction'
signel from the S-IVB stage. After completion of this alternate
sequence, the IVDC shall return to Time Base #6.

Alternate Time Base #6b (Tgy)

Alternate Time Base #6b (Tgy) shall be programmed for use should
the Oo-Ho burner malfunction between the time Tg + 341.3 seconds

to Tg + ﬁ96.7 gseconds. This alternate time base shell be initiated
by the LVDC upon receiving & "O2-Hp Burner Malfunction" signal from
the S-IVB stege. After completion of this alternate sequence, the

IVDC shall return to Time Base #6.

Time Base #6c (Tge)

Alternate Time Base #6c (T6c) shall be programmed for use should a
failure occur which would require a delsy in the S-IVB restart

attempt.

The LVDC shall be progremmed to look for the Translunar 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 Injection
Inhibit signal at Tg + 497.3 and then once per computer cycle (once
per second) between the times Tg + 497.3 and Tg + 560.0 seconds., If
the signal is present the LVDC shall initiate Tge.

The IVDC shall also be programmed to initiate Tg. between Tg + 584.0
and Tg + 590.0 seconds after receiving any two of four functions
monitored by the INDC. The functions are: (1) S-IVB Engine Out "A",
(2) S-IVB Engine Out "B", (3) Loss of thrust determined by IVDC using
accelerometer readings, (4) S-IVB Velocity Cutoff which 1s issued by
the IVDC. This logic shall be inhibited by the LVDC at Tg + 590.0
seconds.

Upon completion of Time Base #6c, the LVDC shall return to Time Base
#5 ugggted by the time elapsed in Time Base #6 and Alternate Time
Base 70c.
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Alternate Time Base #6d (Tgq)

Alternate Time Base #6d shall be programmed for use should a
failure in the S-IVB LOX chilldown system occur during restart
preparations.

A DCS Commend shall be required to initiate Tgy. This DCS
command, shall be accepted by the LVDC between %he times Tg +
' 250.0 and Tg + 457.8 seconds. The LVDC shall check one (1)
time for this DCS command st Tg + 457.8 seconds, if the DCS
commend is present, Tgg shall be initiated. If the DCS command
is not present, then the LVDC shall inhibit the logic for Tgq.

Time Base #7 (T7)

After a predetermined time, (Tg + 590.0 sec) the LVDC shall

start T7 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) 1loss
_ of thrust determined by the LVDC using accelerométer rtadings.

Redundent S-IVB Engine cutoff commands are issued et the start
of T7 (T + 0.1 and Ty + 0.2) as a safeguard against having
started T7 with the thrust of the S-IVB engine present.

Time Base #8 (T8)

The start of Time Base #8 shall be inhibited in the LVDC.
This inhibit must be removed by DCS command. However, the
IVDC shall not accept the DCS command to remove the inhibit
(S-IVB Propellant Dump Inhibit) until 480 seconds after the
DCS evasive maneuver commend has been received.

The LVDC shall not accept the DCS evasive maneuver command
until after T7 + 3600 seconds.,

If the inhibit is removed, the LVDC shall initiate Time Base #8.

Additionsl Flight Sequence Requirements

The IU telemetry and S-IVB telemetry shall be calibrated after first
insertion by using & special sequence. This speciel sequence of events
consists of IU and S-IVB Telemetry Calibration Commands and shall be
initiated by the LVDC using special tracking station acquisition logic.
The first telemetry calibrate command shell be issued 60.0 seconds
after station acquisition as determined by the LVDC.
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The S-II Stage Mixture Ratio Shift from 5.5 to 4,8 shall be initiated
by the LVDC based on Program Logic (When T1i = 0). MR Shift shall
occur vhen T3 = (IGM initisted + Tli) seconds + a comp cycle, -O.

Since Tli ig changed for S-II Engine out, this logic delays the MR
Shift and provides for TLI cepability with one S-II Engine Out.

During the S-IVB first burn the IVDC is progremmed to initiate an S-IVB
engine purge by issulng the commend "Engine Pump Purge Control Valve
Eneble 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.

After liftoff plus 480 seconds the water coolant valve shall be
switched open or closed by the LVDC through the IU switch selector.
The IVDC shall be programmed to open the coolant valve with either

of two thermal switches mounted in the water/methanol system closed
and to close the valve when both of the switches are open. This shall
not interfere with other events in the flight sequence.

Tf Alternste Time Base 6c (Tg,) is initiated after Tg + 41.3 seconds,

certain functions on Time Base #6 will not be issued by the IvDC
during the second S-IVB restart attempt.
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LUNAR DESCRIPTION

Terrain - Mountainous and crater-pitted, the former rising thousands of feet

and the latter ranging from a few inches to 180 miles in diameter. The
craters are thought to be formed by the impact of meteorites. The surface
is covered with a layer of fine-grained material resembling gilt or sand, as
well as small rocks and boulders,

Environment — No air, no wind, and no moisture, The temperature ranges from

243 degrees in the two-week lunar day to 279 degrees below zero in the two-

week lunar night, Gravity is one-sixth that of Earth., Micrometeoroids pelt
the Moon (there is no atmosphere to burn them up). Radiation might present
a problem during periods of unusual solar activity.

Dark Side{¥ The dark or hidden side of the Moon no lbnger is a complete

mystery. It was first photographed by a Russian craft and since then has
been photographed many times, particularly by NASA's Lunar Orbiter and Apollo
spacecrafts. ‘ .

Origin - There is gtill no agreement among scientists on the origin of the
Moon. The three theories: (1) the Moon once was part of Earth and split off
into its own orbit, (2) it evolved as a separate body at the same time as
Earth, and (3) it formed elsewhere in space and wandered until it was
captured by Earth's gravitational field.

Physical Facts

Diameter 2,160 miles (about 1/% that of Earth)
Circumference ' 6,790 miles (about 1/4 that of Earth)
Distance from Earth 238,857 miles (mean; 221,463 minimum
to 252,710 maximum)

Surface temperature +243°F (Sun at zenith) -279°F (night)
Surface gravity ‘ 1/6 that of Earth
Mass 1/100th that of Earth
Volume 1/50th that of Earth
Lunar day and night 14 Earth days each
Mean velocity in orbit 2,287 miles per hour
Escape velocity 1.48 miles per second
Month (period of rotation around
Earth) 27 days, 7 hours, 43 minutes
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