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NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM

[ INTRODUCTION & PURPOSE

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PERSONNEL WITH GUIDELINFS TO
EXPEDITE THE DECISION-MAKING PROCESS. THE RULES ARE BASED ON AN ANALYSIS OF MISSION EOUIPMENT
CONFIGURATION, SYSTEMS OPERATIONS AND CONSTRAINTS, FLIGHT CREW PROCEDURES, AND MISSTON OBJECTIVES.

MISSION RULES CAN BE CATEGORIZED AS GENERAL AND SPECIFIC. GENERAL MISSIOM PULES CONTAIN THE RASIC
PHILOSOPHIES USED IN THE DEVELOPMENT OF THE FLIGHT MISSION RULES. SPECIFIC MISSION RULFS PROVIDE
THE BASIC CRITERIA FROM WHICH REAL-TIME DECISIONS ARE MADE AND WILL BF FORMATTED AS FOLLOWS:

A. THE CONDITION/MALFUNCTION COLUMN DEFINES THE FAILURE.
B. THE PHASE COLUMN IDENTIFIES THE TIME INTERVAL IN WHICH THE CONDITION/MALFUNCTION OCCURS.

C. THE RULING COLUMN DEFINES FLIGHT CONTROLLER ACTION AND/OR PROCEDURES THAT MUST BF ACCOMPLISHED AS
A RESULT OF THE CONDITION.

D. THE CUES/NOTES/COMMENTS COLUMN PROVIDES THE FLIGHT CONTPOLLER WITH ADDITIONAL INFORMATION
CONCERNING THE CONDITION/MALFUNCTION AND/OP RULING.

MISSION
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SECTION I - GENERAL GUIDPELINES

NASA — Manned Spacecraft Center
MISSION RULES

REV] ITEM
DEFINITIONS

T REDLINE : A REDLINE VALUE IS A MAXIMUM AND/OR MINIMUM LIMIT OF A CRITICAL PAPAMETEP NECESSAPY TC
IDENTIFY VEHICLE, SYSTEM, AND COMPONENT PERFORMANCE AND OPERATION. RPEDLINE VALUES WILL RE FSTARLISHED
SUCH THAT FURTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT CCULD LEAD TO A FAILURE TO ACCOMPLISH THE
MISSION.

-2 PEDLINE_FUNCTION: A REDLINE FUNCTION IS A PARAMETEP THAT HAS BEEN IDENTIFIED TO MONITOR THE FUNCTION-
ING OF A UNIT TO INSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MEET THE MISSION,
REDLINE FUNCTIONS ARE MANDATORY.

=5 MANDATORY (M): A MANDATORY ITEM IS A VEHICLE OR OPERATIONAL SUPPORT FLEMENT THAT IS ESSENTIAL FOR
ACCOMPLISHMENT OF THE MISSION, WHICH INCLUDES PREFLIGHT AND FLIGHT OPERATIONS THAT INSURF PILOT
SAFETY AND EFFECTIVE OPERATIONAL CONTROL AS WELL AS THE ATTAINMENT OF THE TEST OBJECTIVES.

1-4 HIGHLY DESIRABLE (HD): A HIGHLY DESIRABLE ITEM IS A VEHICLE OR OPFPATIONAL SUPPORT ELEMENT THAT
SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE MISSION AND IS ESSEMNTIAL FOR THE ACCOMPLISHMENT OF
THE TEST OBJECTIVES.

I=5 DESIRABLE (D): A DESIRABLE ITEM IS A VEHICLE ELEMENT OR OPERATIONAL SUPPORT ELEMENT THAT IS NOT
ESSENTIAL FOR THE ACCOMPLISHMENT OF THE MISSION.

1-6 PROCEED: CONTINUE IN ACCORDANCE WITH PRESCRIBED PROCEDURES.

=7 HOLD: INTERRUPTION OF THE PREFLIGHT PROCEDURES FOR UNFAVORABLE WEATHER, REPAIR OF HARDWAPE, OR COPPEC-
TION OF CONDITIONS UNSATISFACTORY FOR FLIGHT.

1-8 INSTRUMENTATION: INSTRUMENTATION IS THE EOUIPMENT THAT ACOUIRES, TRANSMITS AND MONITORS DATA FOP
PERFORMANCE EVALUATION OF VEHICLE AND OPERATIONAL SUPPORT ITEMS.

1-9 SHUTDOWN: (GROUND USE ONLY) SECURE THE VEHICLE IN ACCORDANCE WITH FMERGFNCY PROCEDURE NUMRFR 5
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SECTION I - GENERAL GUIDELINES - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
1-10 LAND: LAND THE VEHICLE WITHOUT DELAY ON THE CLOSEST HARD SURFACE LANDING AREA.
=11 ENGINE CUTOFF: (GROUND USE ONLY) SECURE THE ENGINE BY STOPCOCKING THE JET THROTTLE.
I-12 PHASE
A. GROUND OPERATION
B. INFLIGHT OUT OF LUNAR SIM
C. INFLIGHT LUNAR SIM
1=13 STOP _SIM - PILOT WILL PERFORM FOLLOWING STEPS:
A. LUNAR SIM RELEASE - PUSH
B. JET THROTTLE - ADVANCE
C. LIFT ROCKET - HANDLE-DOWN
D. GIMBAL LOCK SWITCH - ON
_MISSION REV | DATE SECTION GROUP PAGE
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SECTION IT - GENERAL RULES AND SOP'S

NASA — Manned Spacecraft Center
MISSION RULES

REV]| ITEM
GENERAL

2=1 THE FLIGHT MISSION RULES OUTLINE PPEPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF REAL-TIME
RATIONALIZATION REQUIRED WHEN NON-NOMINAL SITUATIONS OCCUR DURING THE PREFLTIGHT PPEPARATIONS AND
THE FLIGHT PHASE OF THE MISSION.

2~2 WHENEVER POSSIBLE, THE PILOT AND VAN WILL VERIFY ALL MALFUNCTIONS.

S T e o O R S SO

2-3 THE LLTV WILL NOT BE FLOWN WITH ANY KNOWN SYSTEM MALFUNCTIONS, UNLESS THAT MALFUNCTION IN NO WAY
COMPROMISES THE SAFETY OF ANY MANEUVER OR FLIGHT PROFILE TO RE FLOWN ON THAT SPECIFIC FLIGHT.

2-4 WHEN A CHANGE IN FLIGHT PLAN ACTIVITIES IS REQUIRED, THE FLIGHT DIRECTOR WILL DETERMINE THE PRIORITY
OF ACTIVITIES TO BE PERFORMED.

2=5 IN SOME INSTANCES, THE SPECIFIC MISSION RULES MAY DEVIATE FROM THE GENERAL GUIDELINES CONTAINED IN
PART 1 OR FROM TH=SE GENERAL RULES. THE SPECIFIC MISSION RULE WILL APPLY IN ALL CASFS, AND THE
DEVIATIONS FROM THE GENERAL GUIDELINES WILL BE NOTED.

2-6 MISSION RULE LIMITS THAT ARE CONSIDERED TO BE INTERIM OR UNCONFIRMED NUMRERS WILL BE UNDERLINED IN
THIS PUBLICATION AND ALL SUBSEQUENT REVISIONS UNTIL THE NUMBERS APE CONFIRMED RY THE RESPONSIBLF
NASA' AGENCY .

2-7 THE SYSTEMS LIMITS LISTED IN THESE RULES ARE THE ACTUAL VEHICLE LIMITS AS WELL AS THFY ARE KNOWM
AND UNDERSTOOD AND ARE NOT BIASED TO COMPENSATE FOR TIME DELAYS OR KNOWN INSTRUMENTATION EPRORS
IN THE OVERALL DATA SYSTEM.

2-8 THE FLIGHT DIRECTOR WILL ASSUME CONTROL OF THE MISSION WHEN POSITIVE COMMUNICATION WITH THF PILOT AND
THE PREFLIGHT GROUND CREW HAVE BEEN ESTABLISHED AND WILL CONTROL THE MISSION UNTIL COMMUNICATIONS
WITH THE PILOT HAVE BEEN TERMINATED AFTER THE FINAL LANDING.
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SECTION TI - GENERAL RULES AND SOP'S - CONTINUFD

NASA — Manned Spacecraft Center
MISSION RULES

REV]| ITEM
2-9 THE FLIGHT DIRECTOR WILL BE RESPONSIBLE FOR DECISIONS AFFECTING THE CONDUCT OF THF MISSION INCLUDING
DELETIONS FROM THE SCHEDULED FLIGHT PLAN ACTIVITIES AND EARLY MISSION TERMINATIONS .,
2-10 NO ADDITIONAL MANEUVERS WILL BE ADDED TO THE FLIGHT PLAN IN REAL TIME.
2=11 THE PILOT WILL BE RESPONSIBLE FOR THE SAFE OPERATION OF THE VEHICLE AND MAY TEPMINATE ANY MANEUVFR
OR THE MISSION IF HE FEELS THE SAFE OPERATION OF THE VEHICLE CANNOT BE MAINTAINED.
2-12 THE PILOT WILL LAND IN THE EVENT AN INFLIGHT SYSTEM MALFUNCTION OCCURS.
2-13 NO FLIGHT WILL BE CONDUCTED AT ANY ALTITUDE ABOVE 1000 FEET MSL.
2-14 A CHECK OF WIND VEELOCITY AND DIRECTION AT ALL ALTITUDES AT WHICH THE VEHICLE IS PROGRAMED TO FLY
WILL BE MADE WITHIN 30 MINUTES PRIOR TO TAKEOFF.
2-15 THE VEHICLE WILL NOT BE FLOWN AT ANY ALTITUDE AT WHICH THE WIND VELOCITY EXCEEDS 15 MPH ( 22 fps).
2-16 THE LLTV WILL NOT BE OPERATED ON THE GROUND OR IN FLIGHT DURING PERIODS OF PRECIPITATION.
2-17 ALL FLIGHT OPERATIONS WILL BE CONDUCTED DURING DAYLIGHT HOURS TO ALLOW VISUAL GROUND RFEFFRENCE TO
THE PILOT.
2-18 UNDER NORMAL OPERATIONS THE LLTV WILL ONLY BE OPERATED OVER THE HARD SURFACE RUNWAYS.
2-19 THE PILOT WILL INFORM THE FLIGHT DIRECTOR OF ANY UNPLANNED SWITCH ACTUATIONS AND OBTAIN CONCURRENCE.
IF TIME PERMITS.
MISSION REV | DATE SECTION GROUP PAGE
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SECTION I1 - GENERAL RULES AND SOP'S - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM

2-20 THE PILOT WILL BE RESPONSIBLE FOR THE DECISION TO EJECT.

2-21 IF THE VEHICLE IS UNCONTROLLABLE THE PILOT WILL EJECT.

9-22 | UPON BEING ADVISED TO STOP SIMULATION THE PILOT MAY ELECT TO CONTINUE IN THE LUNAR SIM MODE IF IN
HIS OPINION A SAFE LANDING IS IMMINENT.

2-23 BOTH OR STANDARD SETS OF ATTITUDE THRUSTERS WILL NOT BE UTILIZED FOP NOPMAL MANEUVERS LNLESS SPECI-
FICALLY REQUIRED BY THE FLIGHT PLAN.

2-24 IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE FLIGHT DIRECTOR AND PILOT NO TAKEOFF WILL BE
INITIATED IF THE VEHICLE IS ON THE GROUND AND AN IMMEDIATE LANDING WILL BE MADE IF THE VEHICLE 1s
IN FLIGHT.

2-25 IN THE EVENT OF COMPLETE LOSS OF TM OR DISPLAY CAPABILITY NO TAKEOFF WILL BE INITIATED IF THE
VEHICLE IS ON THE GROUND AND AN IMMEDIATE LANDING WILL BE MADF IF THE VEHICLE IS IN FLICHT.

2-26 THE FLIGHT DIRECTOR WILL TERMINATE THE MISSION BASED ON VISUAL OBSERVATION OF ANY UNUSUAL STTUATION
(e.g., LEAKS, FIRE, SMOKE, OR UNUSUAL ATTITUDES.)

2-27 IN THE EVENT OF A DISCREPANCY BETWEEN ON-BOARD INSTRUMENTATION AND VAN INSTRUMENTATION, THF VAN
INDICATIONS WILL BE PRIMARY. ANY DEVIATIONS FROM THIS RULE WILL BE LISTED IN THF SPECIFIC SYSTEM
RULES.

2-28 DURING PRETAKEOFF PHASE THE NASA OA INSPECTOR OR THE CREW CHIEF IS PESPONSIRLE FOR STGNALING FNGINE
CUTOFF TO THE PILOT BASED ON VISUAL OBSERVATION OF ANY HAZARDOUS CONDITION.

MISSION | REV |DATE SECTION GROUP PAGE
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SECTION III - MISSION RULES SUMMARY (GO/NO-GO)

NASA — Manned Spacecraft Center
MISSION RULES

e RS G e i

AR

REV| 1TEM
GO/NO-GO
GENERAL - PRE_TAKEOFF
3-1 JP-4 — FUEL QUANTITY 340 LBS MIN FOR TAKEOFF
TANK PRESSURE 5 PSIG AND RISING MIN FOR TAKEOFF
PRESSURE UNBALANCE BETWEEN TANKS
NOT TO EXCEED 5 PSIG
3-2 JET ENGINE - GAS GENERATOR 101.2% MAX
- AFT FAN 9000 RPM MAX
(9300 RPM ALLOWABLE FOR 2 MIN.)
- OIL PRESSURE 5 PSIG MIN AT IDLE
15 PSIG MIN FOR TAKEOFF
60 PSIG MAX FOR TAKEOFF
- EGT 7500C MAX ON START (7 SEC)
729°C MAX FOR TAKEOFF
- CDP 60 PSIG MIN FOR TAKEOFF
95 PSIG MAX FOR TAKEOFF
3-3 HYDRAULIC - ACCUMULATOR PRESSURE SEE CHART NO. 1
3-4 OXYGEN - PRESSURE 1700 PSIG MIN FOR TAKEOFF
3-5 HELIUM - SOURCE PRESSURE 3500 PSIA MIN FOR TAKEOFF
3-6 Hy0, - TANK PRESSURE 490 PSIA MIN
520 PSIA MAX
- QUANTITY 700 LBS MIN FOR TAKEOFF
C(LUNAR SIM)
300 LBS MIN FOR TAKEOFF
(NO LIFT ROCKET OPERATION)}
3-7 ELECTRICAL - BATTERY VOLTAGE 27.0 VDC MIN FOR TAKEOFF
C(UNDER LOAD)
MISSTON REV | DATE SECTION GROUP PAGE
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SECTION III - MISSION RULES SUMMARY (GO/NO-GO) CONCLUDED

NASA — Manned Spacecraft Center

MISSION RULES

REV | ITEM
GENERAL_INFLIGHT
3-8 JP-4 - FUEL: QUANTITY 180 LBS MIN FOR LUNAR
SIM ENTRY
94 LBS MIN FOR FLIGHTS
- TANK PRESSURE 20 PSIG MIN FOR FLIGHT
PRESSURE UNBALANCE BETWEEN TANKS
NOT TO EXCEED 5 PSIG
3-9 JET ENGINE - GAS GENERATOR 101.2% MAX FOR FLIGHT
- AFT FAN 9000 RPM MAX FOR FLIGHT
- OIL PRESSURE 15 PSIG MIN FOR FLIGHT
60 PSIG MAX FOR FLIGHT
I EGT 729°C MAX FOR FLIGHT
- CDP 95 PSIG MAX FOR FLIGHT
3-10 HYDRAULIC - ACCUMULATOR PRESSURE SEE CHART 1 FOR FLIGHT MINIMUM
-~
Ve oe p3ra
3-11 HELIUM - SOURCE PRESSURE 1600 PSIA MIN IN LUNAR SIM
SEE CHART 2 FOR FLIGHT MINIMUM
PRESSURE UNBALANCE NOT TO EXCEED 100 PSI
3-12 HgOp - TANK PRESSURE 475 MIN FOR FLIGHT
530 MAX FOR FLIGHT
QUANTITY 180 LBS MIN IN LUNAR SIM
170 LBS MIN FOR FLIGHT
3-13 ELECTRICAL - PRIMARY DC 26 VDC MIN FOR FLIGHT
30 VDC MAX FOR FLIGHT
PRIMARY AC 115 VAC MIN FOR FLIGHT
125 VAC MAX FOR FLIGHT
NOTE: ADDITIONAL SPECIFIC GO/NO-GO'S WILL BE ESTABLISHED FOR EACH MISSION BASED ON PROGRAMED
FLIGHT PLAN MANEUVERS AND REQUIREMENTS.
MISSTON REV | DATE SECTION GROUP PAGE
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CH NO,

ORD

55-8

BT

Bl

! TRANSDUCER CALIE ON-BOARD DIS
DAC ORIVER PARAMETER TITLE RANGE VEI VAN ws‘q; g Y";S";.?;Tp
¢ ol A
|
& PITCH ATTITUDE | +50°
6 ROLL ATTITUDE +50°
| | YAW AT TITUDE 10V AT .05V/*
1 | PIT CH VELOCITY 20°/SE:
4 ROLL VELOCITY 2
7 YAW VFLOCITV 12()“/$LC
E ROR 33 V/g NA
10 LIUM PRESS L/H 0 - 4500 PSIA METER 0 - 4500 PSIA
11 WELIUM PRESS R/H 0 - 4500 PSIA METER 0 - 4500 PSIA ) A
ENGINE PITCH ATT 125 MV/DEG NA
ENGINE ROLL ATT 125 MV/DEG NA
Ax £1.59 NA
Ay +1.5¢ NA
Az +1.59 NA
ALTITYDE 0.+ 1000 FT METER O - 10,000 FT
VERTICAL VELOCITY 0+ 50 FT/SEC METER 0 - 60 FT/SEC
DRIFT VELOCITY 0 - 50 FT/SEC CROSS POINTER
HORIZONTAL VELOCITY | 0 - 50 FT/SEC CROSS POINTER
14 LIFT THROTTLE POSITION]| 0 - 60° NA
2 PITCH RATE CMD 10V AT .05/°/SEC NA
5 | ROLL RATE CMD 10V AT ,05/°/SEC | NA
8 WAW RATE CMD 10V AT .05/°/SEC A
ENGINE THROTTLE POSN | O - 48° NA
19 COMP DISC PRESS 0 - 100PSIA NA
37 LIFT ROCKET CHP L/ 0 = 600 PSIA METER 0 - 400 PSIA ) o0
38 LIFT ROCKET CHP R/H 0 - 600 PSIA METER 0 - 400 PSIA
26 ACS ROCKET CHP BS 0 - 400 PSIA NA
34 ACS ROCKET CHP FS 0 - 400 PSIA NA
22 ACS ROCKET CHP BT 0 - 400 PSIA NA
30 ACS ROCKET CHP FT 0 - 400 PSIA NA
35 ACS ROCKET CHP GS 0 - 400 PSIA NA
23 ACS ROCKET CHP CT 0 ~400 PSIA NA
27 ACS ROCKET CHP CS 0 - 400 PSIA NA
31 ACS ROCKET CHP GT 0 - 400 NA
£ ACS ROCKET CHP AS 0 - 400 PSIA Cfna
33 ACS ROCKET CHP ES 0 - 400 PSIA NA
29 ACS ROCKET CHP ET 0 - 400 PSIA - NA
2 ACS ROCKET CHP-AT | 0 - 400 PSIA NA
24 ACS ROCKET CHP ov 0 - 400 PSIA NA
32 ACS ROCKET cxP 0 - 400 PSIA NA
28 | ACS ROCKET CHP 0 - 400 PSIA 1na
36 Acs mxﬁr CHP ﬂs 0 - 400 PSIA WA
40 | JP-4 PRESS - 0 - 50 PSIG METER O - 50 PSIG
20 Jkﬂmzﬁs 10 -50PSIG METER 0 - 50 PSIG
16 AN RPM 0 ~ 10,000 RPM METER
: msvmsmr COMP | 1,24V70.4 NA
m +5.00V NA
-5.,00V. NA
| GAS WM 4 0 - 4620 RPM ME'
nw;mmss 0 - 600 PSIA METER 0 - 600 PSIA
EG : 0~ 1200° C DIGITAL R/O £2° C )m
mgmmss 0 - 600 PSIA METER 0 - 600 PSIA
!g 2 | LOV MAX NA
JP-4 CAUTION £ AMB LITE (117 £2,2 LB/ TANK
JP-4 LOW L34 | RED LITE (46,8 1.7 LBY/ TANK
H20p R/H LOW 1) RED LITE B5 %5 LBS/TANK
H202 L/H LOW w uﬁo LITE
L HOLD ) ITE
LOW THRUST MAN )y E. LITE <75 - 80% RPM
HE PRESS LOW 1 | RED. uvs <1775 PSIG
R @) AMB LITE RADAR UNRELIABLE
ATT ROCKET TEST «©y NA
* AB. ] GRN LITE
VER 0 AMB LITE PILOT SEL, ENG TH.T
: [ 15°41° LAND STRUT + 1/2WN.
EMER GIMBAL LOCK ] RED LITE PRIHYD P 1350+ PSIG
i /AC/DC NO ENG TILT 15°21°
ATT ROCKET STD 110 NA
&W%ﬁ A | RED LITE
P/R RATE 8/U . 528 NA
AUTO THROTTLE 40y RN LITE
T o RED LITE 15°£1° u:t +ROLL +
: 4%)
| GIMBAL LOCK o GRN LITE
 PITCH DIRECT o NA
YAW DIRECT ) NA
CB~7 TRIP 1o NA
B/U RATE GYRO b e NA
\T CONT (1) A
HOR VEL X 10 ) | NA
YAW RATE B/ 5 » :
1 0iL PRESS LOW €1) | LITE 1542 PSIG
@ [ NA.
; 3’" REMAINING {o-99918 DIGITAL R/032 L8
17 PRESS 0« 100 PSIG . METER 0 - 60 PSIG
WIND TY - |0 -60FT/SEC METER
i WIND DIRECTION 0'- 340° POINTER
39 ACCUMULATOR PRESS 0 - 3500 PSIA NA
§ ATT AUTH PIT {
ATT AUTH ROLL
ATT AUTH YAW _
HZ02 REM COMP
REM COMP
| GNO WIND VEL
GND WIND DIRECTION

CLOCK

AC VOLTAGE®AOR C

DC VOLTAGE PR! OR EMER
RADAR ALTIMETER

MASTER WARNING
GYRO FAILURE

DIGITAL CLOCK
HELIUM TEMP

HE DIGITAL RO L/H
HE DIGITAL RO R/H
PITCH AUTH

ROLL AUTH

YAV AUTH

PERCENT RPM (ENG)

Prinary p28 .

8-DAY-SWEEP SEC

METER AND SW

METER

AMB LITE RADAR ALTI-
METER UNRELIABLE

RED LITE

RED LITE >22°/SEC RATE FROM
0/4 RATE GYRQ

0 - 100%

g
|
|
|
|
|
1
|

COLOR t

LigHY

01 SCALE

REALOUTS
NOTHNAL CRITICAL
3500 PSIA (FIG )
1000 FT MAX
9K LCONT
9.3K 2 MIN
415 - 510 PSIA
729° C MAX 750° € START
675° CIDLE
| 475 - 510 PSIA
50% 4P-4 REM
20% JP-4 REM
85 LB H0p REM
85 LB H202

JET THROTTLE BELOW MIN SET

HE PRESS GEIN 1775 PSH
OPPLER INVALID

PILOT HAS SELECTE TEST JETS
LUNAR StM ARMED

LOCAL VERTICAL SYS ARMED

HYD OIL P LOSS, AC OR DC PWR
FAIL, EXCESS ENG TILT

PILOT SEL STD JETS

STUCK ROCKEY - "BOTH" ON

ACS SYS RATE IN BU IN PITCH ROLL
AUTO THROTTLE ACTIVATED

ENG TILTED 15°+

PILOT SEL GIMBAL LOCK
PILOT SEL

PILOT SEL

DC PWR LOSS MONITOR ACS,
DRAG COMP, ATT GYRO PKG
EXCESS B/U GYRO RATE;
B/U ACS KAPUT

BAT FEEDING EMER BUS
HOR VEL INDICATOR X 10
INVERTER - NO AC OUT

ACS SYS IN RATE B/U N YAW
OlL PRESS BELOW 16 PSIG
PILOT SEL

15 - 60 PSIG

1900+100 PSIG (FIG___DELAY)
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SECTION 4 - INSTRUMENTATION/COMMUNICATION REQUIREMENTS

NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM
MISSION
P1CK-UP/OR FLIGHT RULE
INDICATION/PARAMETER VEH VAN  TRANSDUCER CATEGORY  MODES REFERENCE NOTES/COMMENTS

dEImTEgIg;E POSITION NO POT D

FAN RPM NO COUNTER D

CDP NO YES HD

EGT YES THERMOCOUPLE ~ HD

RPM YES COUNTER HD

OIL PRESS YES YES D

HYDRAULIC ACCUMULATOR PRESS  NO YES HD

FWD J-P4 TANK PRESSURE YES YES

AFT J-P4 TANK PRESSURE YES YES D

J-P4 CAUTION LIGHT YES HD

J-P4 LOW LIGHT YES M

AUTO THROTTLE LIGHT YES D

LOCO THRUST MANUAL LIGHT YES D

LOW JET HOLD LIGHT NO D

OIL PRESSURE LOW LIGHT YES D

BLANK o

EMERGENCY GIMBAL LOCK LIGHT  YES D

MISSION REV | DATE SECTION GROUP PAGE
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FEC/Tos Form 292 (AUG of)




SECTION 4 - INSTRUMENTATION/COMMUNICATIONS REQUIREMENTS - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV] ITEM
MISSION
PICK-UP/OR FLIGHT RULE
INDICATION/ PARAMETER VEH VAN TRANSDUCER CATEGORY MODES ~ REFERENCE  NOTES/COMMENTS
PITCH RATE NO 4  COMMON M
ROLL RATE NO 5 COMMON M
YAW RATE NO 6 COMMON M
PITCH COMMAND NO 20 COMMON HD
ROLL COMMAND N 21 COMMON HD
YAW COMMAND NO 22 COMMON HD
PITCH AUTHORITY MO e M
ROLL AUTHORITY ROT. s e aiih M
YAW AUTHORITY RO ey e M
(LIGHTS)
PITCH DIRECT LATCH NOE ok M
ROLL DIRECT LATCH O o7l wa M
YAW DIRECT LATCH ROV iFBRotae =i M
P/R RATE BACKUP YES 55-6  COMMON M
YAW RATE BACKUP YES 56-8  COMMON M
EMERG A-C FAIL N AR e M
CB-7 TRIP N BhE e M
STUCK VALVE YES 55-5  COMMON M
ATT RKT TEST NG R ek HD
ATT RKT STD ROr bt s s
LIGHTS)
ATT RKT CHAMBER PRESSURE No b, COMMON M
(16 RKTS)" 42

JP-4 LOW YES 54-2  COMMON b)
OIL PRESS LOW YES 56-9  COMMON b)
MAX TILT YES 55-8  COMMON M
EMERG G/L YES 55-3  COMMON M
JET STAB YES 55-1  COMMON M
AUTO THROTTLE YES 55-7  COMMON M
LOW THRUST MAN YES 54-6  COMMON HD
LOW JET HOLD HOi S sl e

GIL YES 55-9  COMMON M
LOCAL VERT YES 55-2  COMMON M

MISSION | REV | OATE SECTION GROUP PAGE
LLTV 3/1/69 INSTRUMENTATION/COMMUNICATIONS REQT'S | AVIONICS 4-2
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SECTION 4 — INSTRUMENTATION/COMMUNICATION REQUI REMENTS - CONTINUED

NASA — Manned Spacecraft Center

MISSION RULES

REV| ITEM
MISSION
PICK-UP/OR FLIGHT RULE
INDICATION/PARAMETER VEH VAN TRANSDUCER CATEGORY  MODES REFERENCE  NOTES/COMMENTS

JP4 CAUTION YES 541  COMMON D
JPl4 LOW YES 54-2  COMMON b
OIL PRESS LOW YES 56-9  COMMON D
MAX TILT YES 55-8  COMMON M
EMERG G/L YES 55-3  COMMON M
JET STAB YES 55-1  COMMON M
AUTO THROTTLE YES 55-7  COMMON M
LOW THRUST MAN YES 54-6  COMMON HD
LOW JET HOLD ND. . GheB i

G/L YES 55-9  COMMON

LOCAL VERT YES 55-2  COMMON M

(GAGES)
YES {60 W/S
X-Y PLOTTER o { 80 WS commoN M
ENGINE GIMBAL POS 5 {}‘1’ e M
WIND SPEED YES 60 COMMON HD
WIND DIRECTION YES 61 COMMON HD
MISSION | REV |DATE SECTION GROUP PAGE
LLTV 3/1/69 INSTRUMENTATION/COMMUNICATION REQT'S | DYNAMICS 4-3
FRCITaT Torm 202 (AUS OF)




SECTION 4 - INSTRUMENTATION/COMMUNICATIONS REQUIREMENTS - CONCLUDED

NASA — Manned Spacecraft Center
MISSION RULES

REV| ITEM
MISSION
PICK-UP/OR FLIGHT RULE
INDICATION/PARAMETER VEH VAN TRANSDUCER CATEGORY  MODES REFERENCE NOTES /COMMENTS
A. STATUS LIGHTS
1. ATTITUDE RKT - STD NO  55-4 N/A HD ALL e égbé‘iﬂﬁg ;85';’%3;
2. ATTITUDE RKT - TEST NO  54-9 N/A HD ALL - ONLY
3. LOCAL VERTICAL YES 55-2 COMMON HD ALL  —mmeee
4, JET STAB YES 55-1 COMMON M LUNAR SIM =~ ==———=
5. AUTO THROTTLE YES 55-7 COMMON M LUNAR SIM  —====m
B. WARNING LIGHTS
1. STUCK VALVE YES 55-5 COMMON HD ALL 8-5
2. HE LOW SOURCE YES 54-7 COMMON M ALL 9-1,9-2,9-3
3. HpOp LOW L/H YES 54~k COMMON M ALL 9-9
4. Ho0p LOW R/H YES 54-3 COMMON M ALL 9-9
C. METERS
1. 'T' HANDLE POSITION NO 19 N/A M ALL 9-10,9-11
2. LIFT RKT CHAM PRESS YES 25 COMMON M ALL
L/H
3, LIFT RKT CHAM PRESS YES 26 COMMON M ALL
R/H
4, HgO2 REMAINING YES .58 COMMON M ALL
*(VEHICLE)"
5. HE SOURCE PRESS L/H YES 8 COMMON M ALL
6. HE SOURCE PRESS R/H YES 9 COMMON M ALL
7. HELIUM TEMP NO N/A D ALL
8. Hp02 TANK PRESS L/H YES 50 COMMON M ALL
9. Ho0p TANK PRESS R/H YES- 152 COMMON M ALL
D. DIGITAL READ-OUTS
1. HE SOURCE PRESS L/H NO 8 N/A M ALL
2. HE SOURCE PRESS R/H NO 9 N/A M ALL
3. HgOy REMAINING YES - 58 COMMON M ALL
" (VEHICLE)'
4. Hp0p REMAINING' (VAN  NO N/A HD ALL
COMPUTER) '
5. H907 TANK PRESS L/H NO 50 N/A HD ALL
6. H202 TANK PRESS R/H  NO 52 N/A HD ALL
7. LIFT RKT 4P NO N/A HD ALL
MISSION REV | DATE SECT ION GROUP PAGE
LLTV 3/1/69 INS TRUMENTAT ION/COMMUNTCATION REQT'S ROCKETS -l
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SECTION V - GROUND SUPPORT REQUIPEMFNTS

NASA — Manned Spacecraft Center
MISSION RULES

REV | ITEM

GENERAL

5=1 THE FOLLOWING EQUIPMENT AND SUPPORT SERVICES ARE REOUIRED, IN ADDITION TO THE VAN EOUIPMENT AND
PERSONNEL, PRIOR TO MAKING ANY LLTV FLIGHT: ;

A. A QUALIFIED MEDICAL DOCTOR IN ATTENDANCE.
B. A QUALIFIED MEDICAL ATTENDANT/AMBULANCE DRIVER IN ATTENDANCE.
C. A FULLY EQUIPPED AMBULANCE.

D. A FIRE TRUCK (0-11A OR EQUIVALENT) AND FOUR QUALIFIED FIREMEN IN ATTENDANCE. THE FIRE TRUCK
WILL BE EQUIPPED WITH A FUNCTIONING UHF RADIO CAPABLE OF COMMUNICATIONS WITH THE CONTPOL VAN.

E. TELEVISION EQUIPMENT WILL BE OPERATIONAL AND CAPABLE OF RECORDIMG UHF AUMIO AND VISUAL EVENTS
OF THE ENTIRE FLIGHT. COLOR MOVIE FILM WILL BE USED TO PECORD FLIGHT EVENTS. ROTH TELEVISION
AND COLOR MOVIES ARE DESIRABLE; HOWEVER, IT IS MANDATOPY THAT EITHEP TELEVISION OR COLOP MOVIFS
RECORD FLIGHT EVENTS FOP EVERY FLIGHT.

MISSION REV | DATE SECTION GROUP PAGE

LLTV 3/1/69 GROUND SUPPORT REOUIPEMENTS 5l

L
'FC/TS5 Form 292 (AU o)



SECTION VI - PAD SUPPORT

NASA — Manned Spacecraft Center
MISSION RULES

REV | RULE CONDITION/MALFUNCT TON PHASE RULING CUES/NOTES/COMMENTS
6-1 COMP ELEC PWR LOSS A WCPEW CHIEF GIVE ENG CUTOFF TO VISUAL OBSEPVATION OF SWITCHES
PILOT AND NOTIFY FD. /OR CB'S ON AGE
6-2 SWIRL COMP FAILURE A ADVISE FD TO DIRECT PILOT TO INSUFF AIP FROM SWIPL COMP
CUTOFF ENGINE SYSTEM
6-3 VISUAL OBSERVATION OF FIRE A SIGNAL PILOT ENGINE CUTOFF AND
OR SMOKE ADVISE FD TO SHUT DOWN.
6-4 VISUAL OBSERVATION OF A SIGNAL PILOT ENGINE CUTOFF AND
SYSTEM LEAKS ADVISE FD
6-5 VISUAL OBSERVATION OF FIRE, B ADVISE FD
SMOKE, OR LEAKS €
MISSION REV DATE SECTION GROUP PAGE
LLTV 3/1/69 PAD SUPPOPT QA -1

FEC/TS Form 291 (Al 63)
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SECTION VII - ENGINE

NASA — Manned Spacecraft Center

MISSION RULES

REV]| RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
7-1 EGT ABOVE 729° A ENGINE CUTOFF (EXCEPT START) COCKPIT AND TM VAN
1. “EGT
B,C LAND NOTE :
| couLp USE LIFT POCKETS TO
MINIMIZE JET ENGINE THPUST
MAX STARTING EGT 7500
7-2 ENGINE OP FAN RPM OVER-
SPEED. A ENGINE CUTOFF COCKPIT_AND TM VAN
1. ENGINE RPM
LIMIT:
ENGINE - 101.2 PERCENT B,C LAND ™ VAN
OR FAM - 9000 RPM 1. FAN RPM
2. cbp
ROTE
COULD USE LIFT ROCKETS TO
MINIMIZE JET ENGINE THPUST
=3 ENGINE FAILS TO RESPOND TO A 1. SWITCH TO EMERGENCY THROTTLE. | COCKPIT AND TM VAN
HYDRAULIC THROTTLE 2. ENGINE CUTOFF 1. THROTTLE POSITION
B 1. PILOT ACTIVATE EMERGENCY et I BE
AT 3. LOW THPUST LIGHT
ey 4. CDP GUAGE
3. IF AT LOW THRUST LEVEL, EOIE:
1
SR A e e e FAILURE COULD RE CAUSED BY THE
1
ol SHIP'S THROTTLE SYSTEM OR
ENGINE FUEL CONTROL
7-4 ENGINE FLAME OUT A SHUTDOWN
B,C EJECT
75 ENGINE LOW THRUST A N/A 2 WARNING:
L bt A DO NOT SELECT EMERGENCY
( THROTTLE
c 7 STOP SIM
2. LAND
MISSION | REV DATE SECTION GROUP PAGE
LLTV 3/1/69 ENGINE A

FEC/TST Form 291 (Al 68)
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NASA — Manned Spacecraft Center

SECTION VII - ENGINE - CONTINUED

MISSION RULES

REV| RULE CONDITION/MALFUNCT ION PHASE RULING CUES/NOTES/COMMENTS
7-6 VISUAL OBSERVATION OF B,C LAND
FLUID LEAKAGE
7-1 FATLURE OF ENGINE SUPPORT A ENGINE CUTOFF
STRUCTURE OR HYDRAULIC B,C LAND
ACUTUATOR LINKS
7-8 OIL PRESSURE BELOW 15 PSI A ENGINE CUTOFF COCKPIT AND TM VAN
B.C LAND 1. OIL PPESSURE LIGHT
’
2. OIL PRESSUPF GUAGF
COCKPIT
1. POSSIRLE ENGINE VIRPATION
NOTE:
AT IDLE PPM OIL PPESSURE MAY
BE RELOW 15 PSI
7-9 JPL TANK RUPTURES A ISHUTDOWN COCKPIT AND TM VAN
B.c SELECT MBOTH" LAND 1. PAPID LOSS OF ONF JPL TANK
> ) [
PRESSURE
2. PITCH AUTHORITY
3. ENGINE DEGPAPATION
4, EARLY CAUTION OR LOW LIGHT
[TM_VAN
1. FLUID LOSS
2. FIRE
I0TF :
TANK RUPTURE COULD CAUSF ENGINE
FUFL STARVATION AND POSSIRLF
1 0SS OF PITCH CONTROL.
MISSION | REV DATE SECTION GROUP PAGE
LLTV 3/1/69 ENGINE 7-2
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NASA — Manned Spacecrafi Center

SECTION VITI - ENGINE - CONTINUED

MISSION RULES

BEV COMDETION/MALFUNCT 1O PHASE RULING CUES/NOTES/COMYENTS
7-10 JPL TANK PRESSURIZATION 7 NO TAKEOFF NOTE:
SYSTEM BELOW B;C LAND LOW RPM CAUSES A SLOW DECREASE
§Tre IN TANK PRESSURES.
A. 5'PSI PRIOR TO TAKEQFF e :
COCKPIT AND TM VAN
B, 20 PS5} IN FLIGHT e AU R R AR S b ED LN Sl
1.7 JP2 TANK PRESS
2. JPh4 TANK PRESSURE AFT
NOTE:
DURING INITIAL FLIGHT PHASE
PRESSURE SHOULD RISE FROM
5 TO 20 PSI OR ABOVE
7-11 AP BETWEEN JP4 TANKS ENGINE CUTOFF COCKP1T & VAN
GREATER THAN 5 PSI B,C 1. SELECT BOM JP-4 TANK PRE
2. - LAND
|
i
\i 7-12 JPL4 REMAINING COMPUTED LESS A ENGINE CUTOFF
| THAN 94 LBS OR TLLUMINATION B,C LAND
OF JP-4 LOW LIGHT.
NOTE:
ETTHER INDICATION WILL BE
UTILIZED TO INVOKE RULE
=13 LOW THRUST LIGHT TLLUMIN- A NO TAKEOFF
ATED " CINSTRUMENTATION B DO NOT ENTER LUNAR SIM
FAILURE) € STOP LUNAR SIM
7-14 EMERGENCY GIMBAL LOCK A ENGINE CUTOFF
ACTUATED LAND
C 1. STOP SIM
2, LAND
1SS 1 2 DATE e5 SECTION GROUP
LR 2/1/69 ENGINE
,’ or J—: .1 ~




SECTION VII -~ ENGINE ~ CONCLUDED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE | CONDITION/MALFUNCTION PHASE RUL ING CUES/NOTES/COMMENTS
7-15 | FIRE (VISUAL INDICATION) A 1. SHUTDOWN
2. EJECT IF REQUIRED
B,C EJECT
7-16 | HYDRAULIC ACCUMULATOR A ENGINE CUTOFF T™ VAN
PRESSURE BELOW LIMITS 5 TN 1. ACCUMULATOR PRESSURE
GAUGE
7-17 ENGINE ANGLES NOT ZERO NO TAKEOFF VAN _IND
B 1. GIMBAL LOCK SWITCH OFF ENGINE POSITION
2. LOCAL VERTICAL SWITCH-OFF
IF REQUIRED
3. LAND
c N/A
MISSION | REV DATE SECTION GROUP PAGE
LLTV 3/1/69 ENGINE 7-4
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NASA — Manned Spacecraft Center

SECTION VIIT - AVIONICS

MISSION RULES

REV | RULE CONDITION/MALFUNCT ION PHASE RULING CUES/NOTES/COMMENTS
8-1 PRIMARY D.C. POWER FAILURE A N/A CUES:
4 LAND COCKPIT:
1. DRCUFALL
(> 1. STOP SIM 2. A.C. FAIL
Re, PR 3. BACKUP
4. EMERGENCY GIMBAL LOCK
TLM VAN
LOSS OF TLM DATA
8-2 PRIMARY A.C. POWER FAILURE A N/A CUES:
g AN COCKPIT:
1. A.C. PWR FAIL
(o 1. STOP SIM o a
o 3. EMERGENCY GIMBAL LOCK
TLM VAN
LOSS OF TLM DATA
8-3 COMPLETE ELECTRICAL FAIL- A SHUTDOWN CUES:
< Y g
URE B,C EJECT 1. LOSS OF ATTITUDE CONTROL
2. LOSS OF ALL COCKPIT LIGHTS
3, LOSS OF ALL COMMUNICATIONS
8- ACS SWITCH TO BACKUP (AUTO) A ENGINE CUTOFF COCKPIT:
. LAND 1. AUTO PILOT BACKUP LIGHT
c 1. STOP SIM
VAN:
2 [ LAND 1. P/R OR YAW RATE BACKUP
NOTE:
BACKUP ACS DOES NOT HAVE
ATTITUDE HOLD
MISSION | REV DATE SECTION GROUP PAGE
LLTV 3/1/69 AVIONICS ACS 8-1
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SECTION VIII - AVIONICS - CONTIMNUED
NASA — Manned Spacecraft Center

FAISSION RULES

=v| aut CONDLT 1ON/MALFUNCT 10N Ry UES /HOTES /OO T
8-5 ACS THRUSTER STUCK "ON' A ENGINE CUTOFF COCKPIT:
" e 1. STUCK VALVE LIGHT
2. INCREASED CONTROL
cTOP "
C 1. STOP SIM Gt
2 LAND
8-6 ACS THRUSTER INOPERATIVE A ENGINE CUTOFF COCKPIT:
o/ NT RO POER
B 1. SWITCH 10 "BOTH" i LORCCONEROL) ROAGH, &8
et CROSS COUPLIMN
S
c 1. SWITCH TO "BOTH" ikt
2. STOP SIM L.
, s e
.\ o 2. THRUSTER C
RECORDINGS
|
i
8-7 HAND CONTROLLER MALFUNG- A ENGINE CUTOFF COCKPIT:
o . AUTO-PILOT BACKUP LIcH1
an B ¥ ADWISE-PILOT WHicH fxis 16 g | 1 AVTOPILOLE S
e 2. LOSS OF RATE FEECSACK IN
NE OR MORE AYES
2. LAND ONE OR M A
2, VAN
¢ 1. ADVISE PILOT WHICH AXIS IS IN
. ] ROLL Aw OLE
STRECT 1. PITCH, .ROLL, YA
LATCH LIGHTS
2. STOP SIM i i
3. LAND
8-8 BACKUP RATE GYPO HARDOVER A ENGINE CUTOFF COCKPIT:
‘RO FAIL LIGHT
B LAND 1. GYRO FAIL LI
i : iy VAN
= L BIOR B 1. 'BACKUP RATE GYRO LIGHT
2 LAND

Vo




SECTION VIII ~ AVIONICS - CONTINUED
NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE | CONDITION/MALFUNCT [ON PHASE RULING CUES/NOTES/COMMENTS
i ERERGENCY ALNVERTER SRCHER A ENGINE CUTOFF COCKPIT:
FAILURE
i e 1. LUNAR SIM IS INOPERATIVE,
AUTO THROTTLE AND ENGINE
¢ 1gouon il POSITION REMAIN AS THEY
2 A WERE AT FAILURE
VAN:
1. EMERGENCY A-C FAIL LIGHT
8-10 | CIRCUIT BREAKER CB-7 A ENGINE CUTOFF COCKPIT:
Ly B 1. SELECT BACKUP
2. LAND IF LUNAR SIM IS SELECTED, JET
. i ik STAB AND AUTO-THROTTLE LIGHTS
e WILL GO OUT, AUTO-THROTTLE
5 ek WILL BE DISENGAGED AND ENG-
INE WILL GO TO ENGINE-CENTERED
VAN:
CB~7 TRIP LIGHT
8-11 | BATTERY CONTROL RELAY A ENGINE CUTOFF COCKPIT:
ENERGIZED B LAND NOTE:
i o e o IF NO PRIMARY D-C POWER FAIL-
S URE, NO INDICATION
VAN:
BAT CONT RELAY LIGHT
8-12 | PITCH OR ROLL ATTITUDE A ENGINE CUTOFF COCKPIT AND VAN IND
HOLD CKT MALFUNCTION “ e RN MAXIMUM TILT LIGHT
HARD OVER ol v LOCAL VERTICAL LIGHT
EMERGENCY GIMBAL LOCK LIGHT
c 1. STOP SIM
2. SWITCH TO BACKUP
3. LAND
MISSION | REV DATE SECTION GROUP PAGE
LLTV 3/1/69 AVIONICS ACS 8-3

FEC/TST Yorm 291 (AlG 68)
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SECTION VIII - AVIONICS - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

REV] RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
8-13 | YAW ATTITUDE HOLD CIRCUIT ENGINE CUTOFF COCKPIT_IND
MALFUNCTION PN U ABNORMAL VEHICLE RESPONSE
1. STOP SIM YOI
2. SWITCH TO BACKUP L ATTLILDE
Ui 2. YAW RKT FIRING
8-14 | ABNORMAL VEHICLE ATTITUDE N/A COCKPIT IND
RESPONSE £ e v R ABNORMAL VEHICLE RESPONSE
2. LAND VAN _IND i
1. STOP SIM hohE |
2. SWITCH TO BACKUP NOTE:
3. LAND ATTITUDE HOLD NOT AVAILABIE
IN BACKUP MODE
8-15 | INSUFFICIENT VEHICLE N/A COCKPIT_IND
ATTITUDE RESPONSE SLOW OR SLUGGISH VEHICLE
; H
1. SWITCH TO BOTH iy 52
2. MOM COMP OFF IF REQUIRED VAN IND
3. LAND NONE
. SWITCH TO BOTH NOTE:
2. MOM COMP OFF ATTITUDE HOLD CANNOT BE SHUT
3. STOP SIM OFF
4. LAND
MISSION | REV DATE SECTION GROUP PAGE
LLTV 3/1/69 AVIONICS ASC 8-4

FEC/TS Yorm 291 (AlG 68)



SECTION VIIT - AVIONICS - CONCLUDED

NASA — Manned Spacecraft Center

MISSION RULES

REV] RULE | CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
8-16 | LOW JET HOLD LIGHT N/A COCKPIT IND
TLLUMINATED N/A PILOT WILL SENSE CHANGE IN
1. STOP SIM HEIGHT CONTROL CHARACTERISTICS
2. LAND POSSIBLE LOW JET HOLD LIGHT
IF LOWER LIMIT SWITCH ENGAGED
VAN IND
ENGINE THROTTLE POSITION
INDICATOR LOW JET HOLD LIGHT
IF LOWER LIMIT SWITCH ENGAGED
NOTE:
THE JET ENGINE THROTTLE MAY |
EITHER DRIVEN TO THE LOW OR
HIGH THROTTLE LIMIT SWITCHES
THUS DISABLING FURTHER AUTO-
THROTTLE DRIVE. PILOT SHOULD
NOT SWITCH TO ELECT THROTTLE
BECAUSE THE AUTO AND ELECT
THROTTLE USE THE SAME
CIRCUITRY
8-17 | MAXIMUM TILT LIGHT ENGINE CUTOFF COCKPIT AND VAN IND
ILLUMINATED B 1. RESET LOCAL VERTICAL MAXIMUM TILT LIGHT
2. RESET EMER GIMBAL LOCK LOCAL VERTICAL LIGHT
IS REQUIRED EMERGENCY GIMBAL LOCK LIGHT
3. CONTINUE IF RESET OKAY .
. IF NO RESET LAND THE SYSTEM WILL AUTOMATICALLY
< e sl SWITCH TO EMERGENCY GIMBAL
2N LOCK AFTER .5 SEC
8-18 | LOSS OF GIMBAL LOCK ENGINE CUTOFF COCKPIT IND
CAPABILITY B 1. GIMBAL LOCK SW - OFF RANDOM VEHICLE TRANSLATION.
2. LOCAL VERTICAL SW - OFF P
2 LD ENGINE GIMBAL MOVEMENT
i heA WITH GIMBAL LOCK LIGHT ON.
MISSION |REV DATE SECTION GROUP PAGE
LTV 3/1/69 AVIONICS ACS e
FEC/TS Form 291 (a5 63)
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SECTION VIII - AVIONICS - CONCLUDED

NASA — Manned Spacecraft Center

MISSION RULES

REV| RULE CONDITTON/MALFUNCTION PHASE

RULING

CUES/NOTES/COMMENTS

8-16 LOW JET HOLD LIGHT A
TLLUMINATED

N/A
N/A

L 5T0PSIM
2. LAND

COCKPIT IND

PILOT WILL SENSE CHANGE OPER-
ATING CHARACTERISTICS.
POSSIBLE LOW JET HOLD LIGHT
IF LOWER LIMIT SWITCH ENGAGED

VAN _IND

ENGINE THROTTLE POSITION
INDICATOR LOW JET HOLD LIGHT
IF LOWER LIMIT SWITCH ENGAGED

NOTE:

THE JET ENGINE THROTTLE MAY 77

EITHER DRIVEN TO THE LOW OR
HIGH THROTTLE LIMIT SWITCHES
THUS DISABLING FURTHER AUTO-
THROTTLE DRIVE. PILOT SHOULD
NOT SWITCH TO ELECT THROTTLE
BECAUSE THE AUTO AND ELECT
THROTTLE USE THE SAME
CIRCUITRY

8-17 MAXIMUM TILT LIGHT ILLUM- A
INATED WITHOUT LOCAL
VERTICAL OR EMERGENCY
GIMBAL LOCK BEING SELECT-
ED

ENGINE CUTOFF
LAND

L. ISTOP, SIM
2. LAND

COCKPIT AND VAN IND
EXCESS ANGLE LIGHT

NOTE:

LANDING IS REQUIRED DUE TO
POSSIBLE LOSS OF FAILURE PRO-
TECTION

8-18 MAXIMUM TILT LIGHT WITH A
CORRESPONDING ACTIONS

DO NOT TAKE OFF

LAND

1. STOP SIM
2. LAND

COCKPIT AND VAN IND
MAXIMUM TILT LIGHT

LOCAL VERTICAL LIGHT
EMERGENCY GIMBAL LOCK LIGHT

NOTE :

THE SYSTEM WILL AUTOMATICALLY
SWITCH TO EMERGENCY GIMBAL
LOCK

MISSION REV DATE

SECTION

GROUP PAGE

LLTV 3/1/69 AVIONICS

ACS

8-5

FEC/TS Yorm 291 (A5 63)
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SECTION IX - ROCKETS

NASA — Manned Spacecraft Center

MISSION RULES

ey ] RUL CODITION/PALFUNCT TON PHAS RUL ING CUES/NOTES/COMMENTS
g-1 HELTUM TANK PRESSURE LOSS A ENGINE CUTOFF NOTE:
HELIUM SOURCE .WOULD DEPLETE
5 LAND QULD D ETE
VERY RAPIDLY IN ONE TANK.
¢ 150 108, 51 MONITOR OTHER He TANK VERY
2.. LAND CLOSELY TO ASCERTAIN SUFFiC-
1ENT He SUPPLY FOR LANDING
e S PREMATURE ,1LLUMINATION OF A ENGINE CUTOFF THE REAL TIME MONITO
A HELIUM LOW LIGHT B,C CONTINUE MISSION He SOURCE PRESS WILL
AN TN [TON OF
| ot BTLBY AN INDICATION OF F
; FAILURE, APPROACHIIG
LIMIT OF INFLIGHT He
COMMAND TO LAND THE
WILL BE GIVEN WITH OR WITH-
OUT He LOW LIGHT
9-3 He AP BETWEEN TANKS EQUALS A ENGINE CUTOFF h}
OR GREATER THAN 100 PSI 5 LAND
C 1. STOP SIM
2. LAND
g-4 H,0, TANK PRESSURE GREAT- A 1. ADVISE PILOT TO FIRE ACS RELIEF VALVE ACTUATES AT
ER THAN 530 PSI 2. ENGINE CUTOFF IF PRESSURE 540 PS1 *2
CANNOT BE CONTROLLED
B 1. LAND
c 1. STOP SIM
2. LAND
MISSl REV DAT SECTION
LLTV 3/1/69 POCKETS
3 oz LAt
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SECTION IX ~ ROCKETS - CONTINUED

NASA — Manned Spacecraft Center
MISSION RULES

COMDIT 10N/ MALFUNCT 10N RULING CUES/NOTES)
9-5 M0, TANK PRESSURE LESS A ENGINE CUTOFF
Ha B 1. CLOSE CROSSOVER
S1 (GROUND:
A. 490 PSI (GROUNDD 2. LAND
B. 475 PST CFLIGHT)
c 1. CLOSE CROSSOVER
2.. STOP SIM
3. LAND
ot GROUND A ENGINE CUTOFF SHUTDOWN WILL BE ACCOMPLISHED
H,0, LEAKAGE IF LEAK IS SEVERE ENOUGH 1O
CAUSE HMAZARD TO PERSCISEL
4.7 INFLIGHT DIFFERENCE OF He B 1. CLOSE CROSSOVER CUE:
AND 1,0, CONSUMPTION RATE 2. LAD He PRESSURE CO!
MINA e SOURCE PRESSURE
¢ 1. CLOSE CROSSOVER HOMITAL His 3
s H.0. RESIDUAL CURVES
2. STOP SIM s Hy0, RESI &
3. LAND
g8 H,0, LEVEL LESS THAN 170 A ENGINE CUTOFF CUE:
OR [LLUMINATION OF ; 1.0, LOW LIGHT
EITHER LOW LIGHT. B LAND LoF L s
H,0, RESTDUAL THD
g Lo STOR. ST EITHER INDICATION WiLL 6%
“el R UTILIZED TO INVOKE RUiE
4-q EITHER OR BOTH LIFT A N/A
ROCKETS FAIL TO FIRE . s
c STOP SIM
9-10 | LIFT ROCKETS FAIL TO STOP A ROCKET PROP SWITCH OFF
RING OR FIRE INADVERTANT- ; )
FIRING, ORIFIRE. INADVERTANT 8,C ROCKET PROP SWITCH OFF
Ly
1 v DAT o
v 3/1/69 ROCKETS
3 o 3 At LN



SECTION IX ~ ROCKETS - CONCLUDED

NASA — Manned Spacecraft Center

. MISSION RULES
PHASE RULING CUES/NOTES/COMYENT S
g-11 | IMPROPER OR ASSYMETRIC LIFTl A N/A
RCKET P B T HANDLE DOWN
c S0P SIM
9-12 | He TANK PRESSURE IN EXCESS | A VENT TANK TO 4000 PSI
4200 PS1 b
g-13 | He TANK TEMP IN EXCESS OF A ENGINE CUTOFF

110°F (ON GROUNDD
B,C N/A x He TEMP IND.

A SRS

SS T REV DATE SECT ION

LUAM: 3/1/69 J ROCKETS




