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REV ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

/ rNTRwucn(J>J & PURPClSE j 

MISSION RULES ARE PROCEDURAL STATEMENTS 1-.11·-I!CH PPOVIDE" FLIGHT C"''TPOL PE"RS"'NEL \<liTH GUII'ELINFS TC1 
EXPEDITE THE DECISION-MAKING PROCESS. THE RULES APE BASED ON AN ANALYSIS ClF MISSION E0li!PME�'T 

CONFIGURATION, SYSTEMS OPERATIONS AND CONSTRAINTS, FLIGHT CPEW PR0CE"[1LIRE"S, ANI' MISS!"'' Of\JECTIVFS. 

MISSION PULES CAN BE CATEGORIZED AS c;ENFRAL AND SPECIFIC. GfNfRAL t-'ISSI"'' PIILES CONTAIN THE f1ASIC 

PHILOSOPHIES USED IN THE DEVELOPMENT OF THE FLIGHT 1-'ISS!Of\J RULES. SPECIFIC �'ISSION PULFS PPOVII'f 

THE BASIC CRITERIA FROM WHICH REAL-Tit-'E OECISIONS APE MADE AND WILL Bf F0Pt-'ATTEI' AS FOLLO.IS: 

A. THE CONDITION/t-'ALFUNCTION COLUMN DEFINES THE FAILURE. 

B. THE PHASE COLUMN II'ENTIFIES THE T!Mf J�ITERVAL IN WHICH THE CONDITION/MIILFl,I\!CTJON OCCUPS. 

C. THE RULING COLl..M'l DEFINES FLIGHT CONTROLLER ACT!It-1 ANO/OR PROCEJ)UPFS THAT I"UST BF ACCCl-'PLISHFI' AS 

A RESULT OF THE CONDITION. 

D. THE CUES/NOTES/CCM-'ENTS COLUMN PROVIDES THE FLIGHT CONTPOLLER WITH ADOITIONAL INFORMATION 

CONCERNING THE CONDITION/MALFUNCTION AND/OP RULING. 
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REV ITEM 

SFCTl[l\1 I - C.F�IfPAl f..liii'EL INFS 

NASA - Manned Spacecraft Center 

MISSION RULES 

1-1 REDLINE : A REDLINE VALUE IS A MAXI"LM ANl'/OR I"INIMLM Lli"IT OF A CPITJCAL PAPAI"FTFP NECFSSAPY T0 

IDENTIFY VEHICLE, SYSTEM, AND Ca-IPONENT PERFORI"ANCE ANl' OPERATION. PEflLI�'E VALUE'S �'ILL FIF FSTAPL ISHFI' 

SUCH THAT FURTHER DEGRADATIONS OF THE SYSTE" OR C�PONENT COULl' LEAl' T0 A FAILUPF TO ACC('('APLISH THF 

MISSION. 

I-2 REl'L!NE Fl.NCTION: A PEl'LINE Fl.NCTION IS A PARAI"E'TFP THAT HAS BEE�' If'HITIFIFI' TC" I"Of\1IT0R THE Fl"'rTlrt'-

ING OF A UNIT TO INSURE THf OPERATIONAL PERFORMANCE C'F THAT IJ'IIT IS ACCEPTABLE TO I"E'fT THF I"ISSIC"�'. 

REDLINE FUNCTIONS ARE I"ANDATORY. 

1-3 MANDATORY (M): A MANDATORY ITEM IS A VEHICLE OR OPERATIONAL SUPPORT FLE"E�TT THAT IS ESSE'NTIAL F0P 

ACC�PLJSHMENT OF THE MISSION, WHICH INCLUDES PREFLIGHT ANl' FLIGHT OPEPATIQI\'S THAT INSURF PILOT 

SAFETY AND EFFECTIVE OPERATIONAL CONTROL AS WELL AS THE ATTAINMENT C'F THE TEST 08JECTIVFS. 

1-4 HIGHLY DESIRABLE (HD): A HIGHLY DESIRABLE ITEM IS A VEHICLE OP OPFPATIONAL SUPPORT ELE'"EI'1T THAT 

SUPPORTS AND ENHANCES THE ACCCY-IPLI SHMENT OF THE I"ISSION AND IS ESSE�ITIAL FOP THE ACC�PL!SHI"E'NT OF 

THE TEST OBJECTIVES. 

l-5 DESIRABLE (D): A DESIRABLE ITEM IS A VEHICLE ELEMENT OR OPERATIONAL SUPPORT E'LE'"FNT THAT IS �10T 

ESSENTIAL FOR THE ACCCY-IPLISHMENT OF THE MISSION. 

1-6 PROCEED: CONTINUE IN ACCORDANCE WITH PRESCRIBE[' PROCEDURES. 

I-7 �lLD: INTEPRUPTION OF THE PREFLIGHT PROCEDURES FOR UNFAVORABLE �'EATHER, REPAIR OF HAPfl\<APE, flR C0PPE'C­

TION OF CONDITIONS UNSATISFACTORY FOR FLIGHT. 

1-8 INSTRLMENTATION: INSTRLMENTATION IS THE EflUI�ENT THAT ACfliJIRES, TPANSI"ITS AN[' M[l\IJTflRS flATA FflP 

PERFORMANCE EVALUATION OF VEHICLE AI'1D OPERATIONAL SUPPORT ITEMS. 

1-9 SHUTDOWN: (GROUND USE ONLY) SECURE THE VEHICLE IN ACCORDANCE WITH F"E'Rf..FNCY PPOCEl'UPF N\�FIFP __ ___ 
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MISSION 

LLTV 

SECTION I - GE�1EPAL C:UII'ELINES - C0NCLUr>ED 

NASA- Manned Spacecraft Center 

MISSION RULES 

LAND: LAND THE VEHICLE WITHOUT DELAY ON THE CLOSEST HARD SURFACE LANDfNG AREA. 

ENGINE CUTOFF: (GROUND USE ONLY) SECURE THE ENGINE BY STOPC0CK!Nc: THE JET THPOTTLF. 

PHASE 

A. GROUND OPERATION 

B. INFL!GHT OUT OF LUNAR SIM 

c. INFLIGHT LUNAR SIM 

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 

REV j DATE --rCTION I GROUP 
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REV ITEM 

SECTION II - GENERAL RULES AND SOP'S 

NASA - Manned Spacecraft Center 

MISSION RULES 

I GENERAL I 

2-1 THE FLIGHT MISSION RULES OUTLINE PPEPLANNED DECISIONS flESIGNED TO I"JNJMI7F THF AI"0UNT OF RFAL-TII"F 
RATIONALIZATION REQUIRED WHEN NON-Na-1INAL SITUATIONS OCCUR DURING THF PRFFL·IC:HT PPEPARATIONS ANfl 
THE FLIGHT PHASE OF THE MISSION. 

2-2 WHENEVER POSSIBLE, THE PILOT AND VAN WILL VERIFY ALL I"ALFLNCTIONS. 

2-3 

--

THE LLTV WILL NOT BE FLOWN WITH ANY KNOWN SYSTEI" MALFUNCTIONS, UNLESS THAT I"ALF�ICTION IN NO WAY 
COI"PRQ'AISES THE SAFETY OF ANY MANEUVER OR FLIGHT PROFILE TO f'E 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 FPOI" THE GF�'ERAL GUiflFLINES C(l\JTAJNEfl IN 
P.'I.RT 1 OR FROM TH':SE GENERAL RULES. THE SPECIFIC I"ISSION RULE WILL AP0LY IN ALL CASFS, ANfl THE 
DEVIATIONS FROM T"iE GENERAL GUIDELINES WILL BE NOTED. 

2-6 MISS JON RULE LIMITS THAT ARE CONS JflERED TO BE INTERIM OR UNC!'t-!FIRI"FD �1U"f'F.RS WILL BE lJNQERLINEfl IN 
THIS PUBLICATION AND ALL SUBSEQUENT REVISIONS UNTIL THE NUMBEPS APE CONFIPMEQ f'Y THE RESPONSIBLF 
NASA AGENCY. 

2-7 THE SYSTEMS LIMITS LISTED IN THESE RULES ARE THE ACTUAL VEHICLE lIMITS AS WELL. AS THFY APF KNC'If'1'1 
AND UNDERSTOOD AND ARE NOT BIASED TO COMPENSATE FOR TIME DELAYS OR KNOWN INSTRUMENTATION EPRORS 
iN THE OVERALL D.\TA SYSTEM. 

2-8 THE FLIGHT DIRECTOR WILL ASSUME CONTROL OF THE MISSION WHEN POSITIVE C�1UNICATION "'ITH THF PILOT AND 

THE PREFLIGHT GROUND CREW HAVE BEEN ESTABLISHED AND WILL CONTROL THE MISSION UNTIL COMI"UNICATIONS 

WITH THE PILOT HAVE BEEN TERMINATED AFTER THE FINAL LANDING. 

1-.;..M..:..I S:..:S:.:J..::ON;.;_-+- -R.:::E:..:.V _-f-=.j DA:.:T:..:. E:__ _ __,Ij..:s::.:.EC T I ON .1 3/1/69 J GENERAL RULES AND SOP'S LLTV 
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I C:ENEPAL 
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12-1 
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REV ITEM 

SECTICl\1 11 - r.ENEPAL RULES Mlf"l S0P'S - Cli\ITINUFf"l 

NASA - Manned Spacecraft Center 

MISSION RULES 

2-9 THE FLIGHT DIRECTOR WILL BE RESPONSIBLE FOR DECISIONS AFFECTINr. THF CCNI"'UCT ('F THF MISSIC'I\1 1�1Clllf"ll�1r. 

DELETIONS FROM THE SCHEDULED FLIGHT PLAN ACTIVITIES AN[) EAPLY MISS!�' TFPI'I�'!ITI(l\IS, 

2-10 NO ADDITIONAL MANEUVERS WILL BE ADDED TO THE FLIGHT PLAN IN PEAL TIME. 

2-11 THE PILOT WILL BE RESPONSIBLE FOP THE SAFE OPF.PATIC'N OF THE VEHICLE M!f"' MAY TFPM!NilTF M'Y I'MIFliVFR 
OR THE MISSION IF HE FEELS THE SAFE OPERATION OF THE VEHICLE CMINOT BE MAINTAWEf"l. 

2-12 THE PI LOT WILL LAND IN THE EVENT Ml JNFLIGHT SYSTEM MALFU'JCTI<l-1 OCCURS. 

2-13 NO FLIGHT WILL BE CONDUCTED AT ANY ALTITUDE ABOVE 1000 FEET MSL. 

2-14 A CHECK OF WIND V1:LOCITY AND DIRECTION AT ALL ALTITUDES AT WHICH THF 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 �'IND VELOCITY FXCEEf'S 15 MPH ( �). 

2-16 THE LLTV WILL NOT BE OPERATED ON THE GROUNf"l OR IN FLIGHT DUPING PEPIODS 0F PPFCJPJTATION. 

2-17 ALL FLIGHT OPERATIONS WILL BE CONDUCTED DURING DIIYLIGHT HOURS TO ALLO\•' VISUAL GPOlw-'1"1 PFFFPFNCE TO 

THE PILOT. 

2-18 U'JDER NORMAL OPERATIONS THE LLTV WILL ONLY BE OPERATED OVER THE HAPf"l SURFACE PLH•IAYS. 

2-19 THE PILOT WILL INFORM THE FLII-HT f1IRECTOP OF ANY UNPLANNED SWITCH ACTUATIONS AND OBTAIN CONCURRENCE 

IF TIME PERMITS. 

MISSION REv I DATE ! secTI ON ! GROUP IPAGE 

LLTV 13/1/69 J GENERAL RULES AND SOP'S I GENERAL J 7.-2 

r'F:C/TG·� Form 292-i\t:A i'tt :·:::-, ':!o:J:"t.c>) __ __, ____________ , _____ ........ _____________ .L.. _____ _, 

l I ' 
l 

I, 

.... I 



REV ITEM 

2-20 

2-21 

2-22 

SECT! ON I I - GENERAL RULES ANf' SOP'S - C()\ICLllf'E[) 

NASA - Manned Spacecraft Center 

MISSION RULES 

THE PILOT WILL BE PESPONSIBLE FOP THE [)ECISION TO EJECT. 

IF THE VEHICLE IS UNC()\ITROLLABLE THE PILOT WILL EJECT. 

-- - --
UPON B-EiNG ADVISED TO STOP SIMULATION THE PILOT MAY ELECT TO CONTINUE IN THE LlJ..JAffSTM--MJDE IF IN 

HIS OPINION A SAFE LANDING IS IMMINENT. 

2-23 BOTH OR STANDARD SETS OF ATTITUDE THRUSTEPS WILL NOT BE UTILI7f.f' FOP �·OPMAL I"ANEUVERS li\ILFSS SPFCI­
FICALLY REQUIRED BY THE FLIGHT PLAN. 

2-24 IN THE EVENT OF LOSS OF COMMUNICATJ()\IS BETWEEN THE FLIGHT f'IRECTOP AND PILOT NO TAKEOFF WILL BE 

INITIATED IF THE VEHICLE IS ON THE GPOUND AND AN WME[)JATE LANDIN(: I"ILL BE 1-'A[)F IF THF VEHICLE IS 

IN FLIGHT. 

2-25 

2-26 

2-27 

IN THE EVENT OF C<l'IPLETE LOSS OF TM OR [)!SPLAY CAPABILITY N0 TAKEOFF �'ILL Elf WITIATFf' IF THF 

VEHICLE IS ()\! THE GROUND AND AN I !"MEDIATE LANDING WILL BF 1-'ADF IF THE VEHICLE IS IN FLIC-1-IT. 

THE FLIGHT DIRECTOR WILL TERMINATE THE MISS!()\! BASED ON VISUAL OBSERVATION OF ANY UNUSUAL SITUATION 

(e.g., LEAKS, FIRE, SMJKE, OR UNUSUAL ATTITUDES: ) 

IN THE EVENT OF A DISCREPANCY BETWEEN ON-BOARD INSTRLMFNTATION AN[) VAN INSTPLMENTATI�t, THF VA�' 

INDICATIONS WILL BE PRII-'ARY. ANY DEVIATIONS FR<l'l THIS RULE WILL BE LISTED J�t THF SPECIFIC SYSTFI-' 

RULES. 

2-28 DURING PRETAKEOFF PHASE THE NASA OA INSPECTOR OP THE CREW CHIEF IS PESPrNSif'LE FOP SIGNALIN\. F�1\.INF 
CUTOFF TO THE PILOT BASED ON VISUAL OBSERVATION OF ANY HAZARDOUS CONDITION. 
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REV ITEM 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3-7 

MISSION 

LLTV 

SECT! CN Ill - Ml 55 ION RULES SI.J'+IARY (GO/NO-GO) 

NASA - Manned Spacecraft Center 

MISSION RULES 

GO/NO-GO 

GENERAL - PRE TAKEOFF 

JP-4 - FUEL QUANTITY 340 LBS MIN FOR TAKEOFF 

TJ!NK PRESSURE 5 PSIG AND RISING MIN FOR TAKEOFF 
PRESSURE UNBALPNCE BElWEEN TJ!NKS 
NOT TO EXCEED 5 PSIG 

JET ENGINE - GAS GENERATOR 101.2% MAX 
- AFT FMI 9000 RPM MAX 

(9300 RPM ALLOWABLE FOR 2 MIN.) 

- OIL PRESSURE 5 PSIG MIN AT IDLE 
!5 PSIG MIN FOR TAKEOFF 
60 PSIG MAX FOR TAKEOFF 

- EGT 750°C MAX ON START (7 SEC) 
729°C MAX FOR TAKEOFF 

- COP 60 PSIG MIN FOR TAKEOFF 
95 PSIG MAX FOR TAKEOFF 

HYDRAULIC - ACCUMULATOR PRESSURE SEE CHART NO. 1 

OXYGEN - PRESSURE 1700 PSIG MIN FOR TAKEOFF 

HELIUM - SOURCE PRESSURE 3500 PSIA MIN FOR TAKEOFF 

H
2o

2 
- TANK PRESSURE 490 PSIA MIN 

520 PSIA MAX 
- QUJ!NTITY 700 LBS MIN FOR TAKEOFF 

(LUNAR SIM) 
300 LBS MIN FOR TAKEOFF 

(NO LIFT ROCKET OPERATION} 

ELECTRICAL - BATTERY VOLTAGE 27.0 VDC MIN FOR TAKEOFF 
(UNDER LOAD) 

REV I DATE T SECT ION T GROUP 
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REV ITEM 

3-8 

3-9 

3-10 

3-11 

3-12 

3-13 

SECT I ON  I I I  - MI SS I ON  RULES SUMMARY (GO/NO-GO) CONCLUDED 

GENERAL INFLIGHT 

JP-4 - FUEL QUANTI TY 

- TANK PRESSURE 

JET E NG I NE - GAS GENERATOR 

- AFT FAN 

- 01 L PRESSURE 

- EGT 

- COP 

NASA - Manned Spacecraft Center 

MISSION RULES 

180 LBS M I N  FOR LUNAR 
S I M  ENTRY 

94 LBS M I N  FOR FLIGHTS 

20 PS I G  M I N  FOR FLIGHT 
PRESSURE lJIIBALANCE BETWEEN TANKS 
NOT TO EXCEED 5 PS I G  

101.2% MAX FOR FL I GHT 

9000 RPM MAX FOR FLIGHT 

15 PSIG MIN FOR FLIGHT 
60 PSIG MAX FOR FLIGHT 

729°C MAX FOR FLI GHT 

95 PSIG MAX FOR FLIGHT 

HYDRAULIC - ACCUMULATOR PRESSURE SEE CHART 1 FOR FLI GHT M I N I MUM 

HELIUM - SOURCE PRESSURE 

QUANT I TY 

ELECTRI CAL - PRHIARY DC 

PRI MARY AC 

Ai- � �n,@ f?vttJfs,q 

1600 P S I A  M I N  IN LlJIIAR S I M  
SEE CHART 2 FOR FLI GHT M I N I MUM 
PRESSURE lJIIBALANCE NOT TO EXCEED 100 PSI 

475 MIN FOR FLIGHT 
530 MAx FOR FLIGHT 

180 LBS MIN I N  LlJIIAR S I M  
170 LBS M I N  FOR FLI GHT 

26 VDC M I N  FOR FLIGHT 
30 VDC MAX FO� FLI GHT 

115 VAC M I N  FOR FLIGHT 
125 VAC MAX FOR FLIGHT 

NOTE: ADDITI ONAL SPEC I F I C  GO/NO-GO'S W I LL BE ESTABLISHED FOR EACH M I S S I ON BASED ON PROGRAMED 
FLIGHT PLAN MANEUVERS AND REQU I REMENTS. 

1--
M_I s:..:sc..:.1 ;...ON_� __ RE_v_· �lf-D_ A_T E;::___ .�11-'s:.;:;ccr 1 ON .J GROUP 1 PAGE 
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Cll NO. 
\\CI'W l:IT DAC 

) 
4 I 

4 
b 7 7 
8 10 
9 ll 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 14 
20 2 
21 ' 
2? 8 
23 
24 19 
25 37 
26 38 
27 26 
28 34 
29 22 
30 30 
31 35 
J2 2) 
33 27 
34 31 
35 25 
3b 33 
37 29 
38 21 
39 24 

40 32 
41 28 

42 3b 
43 40 

44 20 
45 16 

46 
47 
48 

49 15 
50 12 
51 18 

52 13 
53 
54-1 
54-2 
54-3 
54-4 
54-5 
54-6 
54--7 
54-8 
54-9 
55-1 
55-2 

55-3 

55-4 
55-5 
55·6 
55-7 
55-8 

55--'1 
56-1 
56-2 
56·3 

56--4 

56-5 
56--6 
56-7 
56·8 
56·9 
57-1 
57-2 
57-3 
57-4 
57 -5 
57--6 
57-7 
57-8 
57-9 
58 
59 
60 17 
61 
62 
63 39 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I 

I I I I 
j 
I I 

IJL TqJ\�5DUCtR CALli\ ON -'itli\RO OISPL!'IY COtf')f( I Hi'�� kfA!J:)IJI'J 
llf({J;(.JIJ(, 

DRIVER PARM.1ETER TITL£: f.:I\N,�C vr:n V/\N !NS I� r •i"l.l/ XOUU!I o:· ..,CI\t �11',11�1\l CRIT!{:f\l ('J'; '• r ----
PITCH 1\ TTITUDE 
1"1:0LLI\TT!TUDC 

t YAI,'f ATTITUUl 

--�-r --1--------j 150" j G·r.At.l 

1 c,o· 
. I 

c-1:AL L j 1o: 1\i _.osvr <,; ··'LL --1 
l•f • r•Pl iL T 

-, ------, 
�� IW 
1,r ro 

f·!TCli VF.:LUC!TY ,n)"/ S'":C 
ROLL \I(LOCifY "'.20"/SEC 
YAW VCLOCITY '20"/SEC 
��L1��0�m L!ll 

33 V/g 
0 -4!>00 PSIA 

HELIUM PRESS R/H 0-4500 PSIA 
ENGINE PITCH ATT 125 MV/DEG 
ENGIN'£ ROLL ATT 125 MV/OEG 
Ax ±l.Sq 
Ay il.Sg 
Az ±1.59 
�L TITUOE 0 • 1000 FT 
VERTICAL VELOCITY 0 -50 FT/SEC 
DRIFT VELOCITY 0 ·50FT/SEC 

HORIZO.TAL VELOCITY 0 - 50FT/SEC 
LIFT THROTTLE POSITION 0 - 60" 
PITCH RATE CM O 10V AT .05/"/SEC 
ROLL RATE CMO IOV AT .05/'/SEC 
'(AW RATE CMO 10V AT .05/"/SEC 
ENGINE THROTTLE POSN 0- 48" 

COMP DISC PRESS 0- lOOPSIA 
LifT ROCKET CliP L/H 0- bOO PSIA 
LIFT ROCKET CHP R/H 0 • bOO PSIA 
ACS ROCKET 'CHP 85 0-400 PSIA 
ACS ROCKET CHP FS 0 - 400 PSIA 
ACS ROCKET CHP BT 0 -400 PSIA 
ACS ROCKET CfiP FT 0 • 400 PSIA 
ACS ROCKET CHP GS 0 • 400 PSIA 
ACS ROCKET CHP CT 0 • 400 PSIA 
ACS ROCKET CHP CS 0 • 400 PSIA 
ACS ROCKET CHP GT 0 • 400 PSIA 
ACS ROCKET Ct<P AS 0 • 400 PSIA 
ACS ROCKET CHP ES 0 • 400 PS1A 
ACS ROCKET CHP ET 0 • 400 PSIA 
ACS ROCKET CHP AT 0 -400 PSIA 
ACS ROCKET CHP OT 0-400 PSIA 
ACS ROCK!T CHP HT 0-400 PSIA 
ACS ROCKET CHP DS 0- 400 PSIA 
ACS ROCKET CHP HS 0 • 400 PSIA 
AFT JP-4 PRESS -0- 50 PSIG 
FWD JP-4 PRESS 
FAN RPM 

THRUST/WEIGHT COMP 
-t5V CAL 
-SV CAL 
GAS GENERATOR RPM 
�2

G
0� L/H PRESS 

Hz02 R!H PRESS 
Ay ERROR 
JP-4 CAUTION 
JP-4 LOW 
H202 R/H LOW 
H202 L/H LOW 
LOW JET HOLD 
LOW THRUST MAN 
HE PRESS LOW 
DOPPLER 
ATT ROCKET TEST 
JET STAB 
LOCAL VERtiCAL 

EMER GIMBAL LOCK 

ATT ROCKET STO 
STUCK VALVE 
P/R RATE 8/U 
AUTO THROTTLE 
MAX TILT 
GIMBAL LOCIC 

PITCH DIRECT 
YAW DIRECT 
CB·7 TRIP 
B/U RATE GYRO 

BAT CONT RELAY 
HOR VEL X 10 
EMERGENCY AC Po'IR 
YAW RATE 8/U 
OIL PRESS LOW 
ROLL DIRECT 

Az ERROR 
��g1J�L

E
����� 

WIND VELOCITY 
W1NO DIRECTION 
ACCUMULATOR PRESS 
ATT AUTH PIT 
ATT AUTH ROLL 
ATTAUTH YAW 
H202 REM COMP 
JP-� R EM CDMP 
GNO WINO VEL 
GNP WINO OIR ECTION 
CLOC K 
AC VOLTAGE .. A OR C 
OC VOLT AGE PRI OR EMER 
RADAR ALTIMETER 

MASTER WMNING 
GVRO fAILURE 

I ����iu"�� if8�K 
llE DIGITAL RO L/11 

I 
tiE !liCIT AL RO Rill 

I PITCI\1\UHI 
; ROt L 1\IJTII 

'f/i';;i\l•Hf 

0 ·50 PSIG 
0 • 10,000 RPM 

1.24V/0.4t 
+5.00V 
-5.00V 
0 • 4b20 RPM 
0 • 600 PSI A 
0 -1200" c 
0 • 600 PSIA 
10V MAX 
<11 
(1) 
(l) 
(l) 
(0) 
(l) 
(1) (0) 
tO) 
(Q) 
tOl 

tOl 

(0) 
tll 
(1) 
10) 
(0) 

(0) 
(Q) 
tO) 
(1) 
(1) 
(1) 
()) 
(\) 
(\) 
Ill 
(0) 

lOV MAlt 
0-999 LB 
0 -100 PSIG 
0- 60 FT/SEC 
o·- 34o• 
0 • 3500 PSIA 

I PU':l'; I RPM ((.r.l I 
-p(l.trtn�y f!Y/!J. 

I 

NA 
f.�CTCR 0 - 4500 PSIA ) ONE METER 0 - 4500 PSIA 
NA 
NA 
NA 
NA 
NA 
METER 0-10,000 FT 
METER 0 - 60 FT;SEC 
CROSS POINTER 
CROSS POINTER 
NA 
NA 
NA 
NA 
NA 

NA 
METER 0 • 400 PS lA ) ONE METER 0 • 400 PSIA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
METER 0 - 50 PSIG 
METER 0 - 50 PSIG 
METER 

NA 
NA 
NA 
METER 
METER 0 ·bOO PSIA ) 
DICIT AL RIO t2• C ONE 

METER 0 - 600 PSIA 
NA 
AMB LITEt117 ±2.2 LB)fTANK 
REO LITE 14b.8 ±1.7 LSI/TANK 
REO LITE 85 ±5 LBS/TANK 
REO LITE 
LITE 
REO LITE <75 - 801' RPM 
REO LITE <1775 PSIG 
liMB LITE RADAR UNRELIABLE 
I<A 
GRN LITE 
AMB LITE PILOT SE.L, ENG TILT 
15"tl" LA ND STRUT H/21N. 
REO LITE PRI HYO P l350t PSIG 
AC/OC NO ENG TILT 15"±1" 

NA 
REO LITE 
NA 
CRN LITE 
REO LITE 15"%1" I PIT+ ROLL+ 

64") 
GRN LITE 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
Ill\ 
LITE 15!2 PSIG 
N A 

NA 
DICIT AL lt/Otz L8 
METER 0 • bO PSIC 
METER 
POINTER 
NA 

S·OAV·SWEEI' SEC 
METER ANO SW 
METER 
AMB LITE RADAR ALTI-

�<CTER UNRELIAGLE 
REO UTE 
R£0 LITE >>?•;SEC RA fE fROM 

D/U RATC CYRO 
I 

I 
lo -100 

I I 

I ro 
I •r .. -

" 
3500 PSIA lrtG PYT 

Rn 

1000 FT MAX ro 
ro 

RKT 
2F 
SF 

SF RKT 
RI<T 

bF FD, DVN 
&PF FO, [tYN 

2F .FO, OYN 
2PF FO, OYN 
7PF FO, OVN 

3F FO, OVN 
7F FO, OVN 

3PF FD, OVr4 
5F FO, 0Yfoj 

5PF FO, DYN 
1PF FO, OYN 

1F FO, OYN 
4F FO, OYN 

4PF FO, OYN 
BF FO, OYN 

8Pf FO, DYN 

9K CONT 
9.3K 2 MIN 

415- 510 PSIA RKT 
729• C MAX 750" C START 

&75• C IDLE 
47S • 510 PSIA RU 

AlAS 50lllP--4 REM fO OYN 
REO ?Qll JP--4 REM FD DYN 
REO 85 LB H20z REM FO R�T 
RED 85 LB H 202 REM FO RKT 
RED JET THROTTLE AT MIN SETTIN"G OYN 
RED JET THROTTLE BELOW MIN SET FO 
RED HE PRESS BELOW 1775 PSI FO RKT 
AMS DOPPLER DATA INVALID FO 
GRN PILOT HAS SELECT EO TEST JETS FO RKT 
GRN LUNAR SIM ARMED FO OYN RKT 

AM8 LOCAL VERTICAL SVS ARME.D FD O'fN RKT 

REO HVO OIL P LOSS, AC OR DC PWR 
FAIL, EXCESS ENG TILT FO OVN 

GRN PILOT SEL STD JETS fO RKT 
RED STUCK ROC KET - •BOTH• ON FD RKT REO ACS SYS RATE IN BU IN PITCH ROLL FD 
GRN AUTO THROTTLE ACT! VA TED FO OYN RKT 

GRN EJIC TILTED 15"-t FD OYN 
GRN PILOT SEL GIMBAL LOCK FD OYN 
RED PILOT SEL FD 
RED PILOT SEL FO 
REO OC PWR LOSS MONITOR ACS, 

ORAC COMP, ATT GYRO PKG 
REO EXCESS B/U GYRO RATE; 

B/U ACS KAP\JT 
REO BAT FE EO INC EMER 80S 
AMB HOR VEL INDICATOR X 10 
RED INVERTER ·NO AC OUT 
REO ACS SYS IN R ATE B/U IN YAW 
REO OIL PRESS BELOW 16 PSIG FO OYN 
REO PILOT SEL FD 

RKT 
15 • 60 PSIG 

FO 
ro 

1900t!OO P51C IFlC _DELAYI 

RKT 

FO 
ro 

I 
ro l�)(f I r� •: r 

I "'r 

1-

'·' 1·'.' 
/,\' 

AV 
AV 
•v 

r-•c 
u,c, 

ENG 
t�C 
ENG 

TM 
TM 

ENG 

ENG 

ENG 
ENG 

ENC 
EI<C 

' 
AV 

£!1G 
ENG 

ENG 
AV 
AV 
AV 

ENG 

ENG 
(t;G 

AV 
AV 

AV 

AV 
AV 

AV 
AV 

ENG 
AV 

ENG 

E�C 
AV 
AV 
AV 

CNG 

L'G 

w 
,-.y 
,,, 



REV ITEM 

MISSION 

LLTV 

SECTION 4 - INSTRU'lENTATION/CCM'IJNICATION REQUIREMENTS 

INDICATION/PARAMETER 

JET THROTTLE POSITION 
INDICATOR 

FAN RPM 

CDP 

EGT 

RPM 

OIL PRESS 

HYDRAULIC ACCUMULATOR PRESS 

FWD J-P4 TANK PRESSURE 

AFT J-P4 TANK PRESSURE 

J-P4 CAUTION LIGHT 

J-P4 LOW LIGHT 

AUTO THROTTLE LIGHT 

LOCO THRUST MANUAL LIGHT 

LOW JET HOLD LIGHT 

OIL PRESSURE LOW LIGHT 

BLANK 

EMERGENCY GIMBAL LOCK LIGHT 

REV I DATE 1 SECT ION 

NASA - Manned Spacecraft Center 

MISSION RULES 

PICK-UP/OR FLIGHT 
VEH VAN TRANS DUCER CATEGORY MODES 

NO POT D 

NO COUNTER D 

NO YES HD 

YES THERMJCDUPLE HD 

YES COUNTER HD 

YES YES D 

NO YES HD 

YES YES D 

YES YES D 

YES HD 

YES M 

YES D 

YES D 

NO D 

YES D 

---

YES D 

I GROUP 

1 3/1/69 l!INSTRUMENTATION/COMMUNICATION REQT'S -T ENGINE 
r'F.C/Ti}� f'onn 292 \Al!c-; 61::) 

MISSION 
RULE 

REFERENCE NDTES/CO"MENTS 

I 
! 

I PAGE I 4-1 



REV I TEM 

MISSION 

LLTV 

SECT I ON  4 - I NSTRUMENTATION/COMMUNICATIONS REQUI REMENTS - CONT I NUED 

I NDI CATION/PARAMETER 

P I TCH RATE 

ROLL RATE 

YAW RATE 

P ITCH COM'IAND 

ROLL CCM1AND 

YAW CCM1AND 

PITCH AUTHORITY 

ROLL AUTHORITY 

YAW AUTHORI TY 

. (LI GHTS2 · 
PITCH DI RECT LATCH 

ROLL DI RECT LATCH 

YAW DI RECT LATCH 

P/R RATE BACKUP 

YAW RATE BACKUP 

EMERG A-C FAI L  

CB-7 TRI P  

STUCK VALVE 

ATT RKT TEST 

ATT RKT STD 

· �LJGHTS2 

· 

ATT RKT CHAMBER PRESSURE 

'(1 6  RKTS) · 

JP- 4 LOW 

OI L PRESS LOW 

MAX T I LT 

EMERG G/L 

JET STAB 

AUTO THROTTLE 

LOW THRUST MAN 
LOW JET HOLD 

G I L  

LOCAL VERT 

REV I DAT E I SECTION 

NASA - Manned Spacecraft Center 

MISSION RULES 

P I CK-UP/OR FLI GHT 
VEH VAN TRANSDUCER CATEGORY MOOES 

NO 4 CCX>MJN M 

NO 5 C<M-ION M 

NO 6 CO"MMN M 

NO 20 CO"MMN HD 

NO 21 CO"MJN HD 

NO 22 C<M-ION HD 

NO --- ------ M 

NO --- ------ M 

NO --- ------ M 

NO 56-1 ------ M 

NO 57- 1 ------ M 

NO 56-2 ------ M 

YES 55-6 CO"MMN M 

YES 56-8 COM'ION M 

NO 56-7 ------ M 

NO 56-3 ------ M 

YES 55-5 COM'10N M 

NO 54-9 ------ HD 

NO 55-4 ------

NO 
27 

CO"MJN M THRU 
42 

YES 54-2 C<M-ION D 

YES 56-9 CCX>MJN D 

YES 55-8 Ca-MON M 

YES 55-3 CO'I"'N M 

YES 55- 1 CCX>MJN M 

YES 55-7 CCI"MMN M 

YES 54-6 CO"MJN HD 

NO 54-5 ------ M 

YES 55-9 COM'10N M 

YES 55-2 CO'I"'N M 

I GROUP 

.
1311/69 I INSTRUMENTATION/COMMUNI CATIONS REQT'S I AVIONICS 

M I SSION 
RULE 

REFERENCE 

. 

fF.C/TGS Fonn 292- \ Al':, 6c) 

NOTES/COMMENTS 

I 

I PAGE 

1 4-2 



REV I TEM 

MISS I ON  

LLTV 

SECTION 4 - INSTRUMENTAT ION/COMMUNI CATION REQUI REMENTS - CONTI NUED 

I NDI CATION/PARAMETER 

JP4 CAUTION 

JP4 LOW 

Ol L PRESS LOW 

MAX TILT 

EMERG G/ L 

JET STAB 

AUTO THROTTLE 

LOW THRUST MAN 
LOW JET HOLD 

G/L 

LOCAL VERT 

·(GAGES)' 

X-Y PLOTTER 

Et\GINE GI MBAL POS 

Wif\D SPEED 

Wif\D DI RECTI ON  

REV I DATE jSECTION 

NASA - Manned Spacecraft Center 

MISSION RULES 

P ICK-UP/OR FLI GHT 
VEH VAN TRANSDUCER CATEGCRY � 
YES 54-1 CO'MJN D 

YES 54-2 CCV'MON D 

YES 56-9 CCV'MON D 

YES 55-8 CCV'MON M 

YES 55-3 COMMON M 

YES 55-1 CO'Y'ON M 

YES 55-7 COM'ION M 

YES 54-6 COMMON HD 

NO 54-5 ------ M 

YES 55-9 CCV'MON M 

YES 55- 2 CCV'MON M 

YES { 60 W/S 
YES 61 W/D 

CO'MJN M 

NO {10 CCM'ON M 
11 

YES 60 Ca-'MON HD 

YES 61 COI'MON HD 

I GROUP 

1 3/1/69 I INSTRUMENTAT I ON/COM-1UNI CATION REQT'S I DYNAMICS 

M I SSION 
RULE 

REFERENCE 

t'F.C/TG·� Fonn 292 \All.-, ot) 

NOTES/COM'lENTS 

I PAGE 

1 4-3 



SECTION 4 - INSTRUMENTATION/COMMUNICATIONS REQUIREMENTS - CONCLUDED 

REV ITEM 

�� 

A. 

B .  

c .  

D. 

INDICATION/PARAMETER 

STATUS LIGHTS 

1. ATTITUDE RKT - STD 

2. ATTITUDE RKT - TEST 

3. LOCAL VERTICAL 

4 .  JET STAB 

5 .  AUTO THROTTLE 

WARNII'l; LIGHTS 

1 .  STUCK VALVE 

2 .  H E  L OW  SOURCE 

3. H202 LOW L/H 

4. H202 LOW R/H 

METERS 

1 .  'T' HANDLE POSITION 

2. LIFT RKT CHAM PRESS 
L/H 

3 .  LIFT RKT CH AM  PRESS 
R/H 

4. H202 REMAINII'l; 
'(VEHICLE)· 

5. HE SOURCE PRESS L/H 

6. HE SOURCE PRESS R/H 

7. HELIUM TEMP 

8 .  H202 T/INK PRESS L/H 

9 .  H202 T/INK P RESS R/H 

DIGITAL READ-OUTS 

1 .  HE SOURCE PRESS L!H 

2. HE SOURCE PRESS R/H 

3. H2D2 REMAIN!l'l; 
' (VEHICLE) · 

4. H202 REMAINII'l;'(VAN 

5 .  

6 .  

7 .  

COMPUTER)' 

H202 TANK PRESS 

H202 TANK PRESS 

LIFT RKT t.P 

L/H 

R/H 

REV I DATE I SECT ION 

NASA - Manned Spacecraft Center 

MISSION RULES 

PICK-UP/OR FLIGHT 
VEH V/IN TR/INSOUCER CATEGORY � 

NO 55-4 N/A HD ALL 

NO 54-9 N/A HD ALL 

YES 55-2 COMMON HD ALL 

YES 55-1 CQMVON M LUt-ll\R SIM 

YES 55-7 COMMON M LUNAR SIM 

YES 55-5 COMMON HD ALL 

YES 54-7 CQM>10N M ALL 

YES 54-4 COM'10N M ALL 

YES 54-3 COM"'N M ALL 

NO 1 9  N!A M ALL 

YES 25 COMMON M ALL 

YES 26 COMMON M ALL 

YES 58 CCJo'MON M ALL 

YES 8 COMMON M ALL 

YES 9 COMMON M ALL 

NO N/A D ALL 

YES 50 COMMON M ALL 

YES 52 COMMON M ALL 

NO 8 N/A M ALL 

NO 9 N/A M ALL 

YES 58 COMMON M ALL 

NO N/A HD ALL 

NO 50 N/A HD ALL 

NO 52 N/A HD ALL 

NO N/A HD ALL 

I GROUP 

LLTV 1 3/1/69 I INSTRUMENTATION/COMMUNICATION REOT'S I ROCKETS 

fF.C/Tr.·:; f'orm 292 (ALIC, 6E.) 

MISSION 
RULE 

REFERENCE 

------

----- -

--- -- -

--- ---

--- ---

8-5 

9-1,9-2,9-3 

9-9 

9-9 

9-10,9-11 

NOTES/COMMENTS 

INDICATED TO PILOT 
BY SWITCH POSITION 
ONLY 

I PAGE 

14-4 



REV ITEM 

SECT H"N V - C.POLI'll' SliPPOPT PEOUI Pf.I'FNTS 

NASA - Manned Spacecraft Center 

MISSION RUlES 

I GENERAL I 

5-l THE FOLLOWING EQUIPMENT I'ND SUPPORT SERVICES ARE PEOUIPED, IN MI'ITIC'N TO THF V/>N E0UIPMF�'T ANI' 
PERSONNEL, PPIOR TO MAKING ANY LLTV FLIGHT: 

A. A QUALIFIED MEI'ICAL DOCTOP IN ATTENDI'NCE. 

B. A QUALIFIED MEDICAL ATTENDI'NT/AI'BU�'CE DPIVEP I�' ATTE�'flANCE. 

C. A FULLY EQUIPPED AMBULI'NCE. 

D. A FIRE TRUCK (0-llA OR EQUIVALENT) AND FOUR QUALIFIED FIREMEN IN ATTENDANCE . THE FIRE TRUCK 

\-/ILL BE EQUIPPED WITH A FUNCTIONING UHF PAI'l0 CAPABLE OF CC'M'U\1ICATIC'NS I-IlTH THE C�1TP0L V�'. 

E. TELEVISION EQUIPI'ENT •'ILL BE OPERATIO>-IAL />N[l CAPABLE OF REC0RDI�'G l.I-IF A\11'10 �'I' VISLIAL FVFNTS 
OF THE ENTIPE FLIGHT. CC>LOR MOVIE FILM WILL BE USED TO Pf.Cf'Pfl FL!C-HT EVFHS. Pf'TH TFLFVISI�' 

AND COLOR MOVIES ARE DESIPABLE: HOWEVER, IT IS 1>1i>NflATOPY THAT FITHFP TE'LEVISION np C0LOP l'f'VIFS 

RECORD FLIC-HT EVENTS FOP EVERY FLIC-HT. 

MISSION -�ATE 
.��-T_I_ON _______ ·--------1�1-G'- R...:; O.:. UP'--- ----------tj_P_A _GE 

_ _ __ _ --1 
LLTV 1 3/1/69 I GROUND SUPPOPT PEOUI PET>1FNTS I I S-1 

fF.C/TG; Yonn 292- l AU·, 6b) 



REV RULE 

6- 1 

6-2 

6-3 

6-4 

6-5 

I 

M I S S I ON 

LLTV 

- . 

COND I T I ON/MALFUNCT I ON 

SECT I ON  VI - PA� SUPP0PT 

NASA - Manned Spacecraft Center 

MISSION RULES 
PHASE RUL I NG CUES/NOTES / COMMENTS 

C(Jv!P E LEC PWR LOSS A �CREW CH I EF G I VE ENG CUTOFF TO VI SUAL OBSEPVAT I C'N  O F  S�IJ TCHfS 

P I LOT AN� NOTI FY F�. /OP CB ' S  ("V\1 AGE 

SWI RL COMP FAI LURE A �VI SE F� TO DI RECT P I LOT T0 I NSUFF A l P  FP(Jvl S�1 1 P L  CC'I"P 

CUTOFF ENGINE SYSTFI" 

- --

VI SUAL OBSERVAT I ON  OF F I RE A S I GNAL P I LOT E�� J NE CUTOFF ANO 
OR SMOKE ADV I S E  FD TO SHlfr 1:>01-'N . 

t--

VI SUAL OBSERVAT ION OF A S IGNAL P I LOT ENG I NE CUTOFF A�'O 
SYSTEM LEAKS ADVI SE FD 

- - -- -

V I S UAL OBSERVAT I ON OF FI RE ,  B ADV I S E  FD 

SMOKE , OR LEAKS c 

REV I DATE I SECT I ON I GROUP PAGE 

I 3 / 1/69 I PAD SUPPOPT I Of. � - 1  
. .  . ', 

i 

I 
I 



REV RULE 

7 - 1  

COND I T I ON/i"ALFUNCT I ON 

EGT ABOVE 729° 

SECT I ON  VI I - ENG I NE 

NASA - Manned Spacecraft Center 

MISSION RULES 
PHASE RUL I NG 

A EN\. INE CL�OFF (EXCEPT START) 

B , C  LAND 

CUES/NOTE S/COMMENTS 

CC'CKPIT ANI' Ti" VAN 

1. fGT 

NOTE : 

COULD USE L I FT Pl'rKETS TO 

M I N I I" I ZE JfT ENG INE THPLIST 

MAX STARTING EGT 7 50° 

--4-----+--------------------+-------4-·--------------------------- -----------------------1 

7-2 E NG I NE OP FAN RPM OVER­

SPEED. 

L I MI T :  
ENG I NE - 1 0 1 . 2  PERCENT 

OR F�� - 9000 RPM 

A 

B , C  

EI\'G I NE CUTOFF 

�ND 

C0Cr P I T  ill''l' Tl" VAN 

1 .  f�!G JNE PPI" 

J:tl Viii'! 

1 .
_ 

FAN PPM 
2 CDP 
�If : 
CC'ULI' USE L1 FT POUFTS T0 

M I N I MIZE JET ENG INE THPUST 

-+---+------------4------+------------------- ----- ·--------------t 

7-3 ENG I NE FA I LS TO RESPOND TO �. 1 .  SWI TCH TO Ei"ERGENCY THPOTTl E .  

HYDRAULIC THROTTLE 2 .  ENG I NE CUTOFF 

B 1 .  PI LOT ACT IVATE Ei"EPGENCY 

THPOTTLE 

2 .  LAND 

3 .  I F  A T  LOW THRUST LEVFL, 

ATTEI"PT TO USE Ll FT POCKETS 

AND LAND . 

------·----

7-4 EN\. I NE FLAME OUT A SHUTDOWN 

B , C  EJECT 

�-+----�--------------
-�----+----

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

7 - 5  ENG INE LOW THRUST A N/A 7 
B (h5Z ' 

c S I M  

2 .  LAND 

M I SS I ON REV I DATE T SECT I ON 

LLTV I 3 / 1 /69 I ENGINE 

1-'EC/TS . i 'o!"'!l ""'Jl I �� �·� 63) 

C0CKP I T  AND Ti" V�N 

1 .  THROTTLE PC'S I T I 0N 

2 .  EN\.INF PPM 

3 . LW THPLIST L l  \.HT 

4 .  cr>P GUA\.E 

NOTE : 

FM LUPE COl'W PF CAliSE I' PY THE 

SHI P ' S  THROTTLE SYSTEM OR 

ENG I NE FUEL CONTROL 

WAR�miG : 

JX1 �10T SELECT fi"FRGH1rY 

THRC'TTLE 

GROUP PAGE 

7 - 1  



REV RULE CONDITION/MALFUNCTION 

7- 6 VI SUAL OBSERVATION OF 

FLUID LEAKAGE 

7 - 7 FAILURE OF ENGINE SUPPORT 

STRUCTURE OR HYDRAULIC 

ACUTUATOR LINKS 

7-8 OIL PRESSURE BELOW 15 PSI 

7 - 9 JP!f TANK RUPTURES 

MISSI ON REV I DATE I 

SECT I ON  VII - fNGJNE - CONTINUED 

NASA - Manned Spacecraft Center 

MISSION RULES 
PHASE RULING 

B , C  LANr> 

A ENGINE CUTOFF 

B , C  L AND  

A ENGINE CUTOFF 

B , C  LAND 

A �HUTDOWN 

B , C  jSELECT "BOTH'' �!["> 

SECT I ON I 
LLTV I 3 /1/69 I fNGINE I 

H<'/'rs · 1-'o:cm 2-:)1 • �·•s 63) 

- -

CUES/NOTES/COMMENT S 

f�YPII._ ANf"l � VAN 
1 .  01 L PPES�I IPE L ! f-HT 

2 .  0I L PPFSSUPF 1-UAI-F 

COCI<' PIT 

1 .  P0SSIPLF F�'l-1�1F VIPPAT I�' 

NOTE : 

AT IrlLF. PPM O I L  PPESSUPF 1-'AY 

BE f\FL0\-1 15 PSI 

COC�PIT ANr> W VAN 

1 .  PAP ! f' L 0SS C'F �1F JP!.. T�IJ<' 

PPESSUPF 

? . PITCH JIUTHC'P ITY 

3 .  Et\'G !�IE r>FC:PAI'AT ! fl\1 
4 .  EARLY CAUTION OR LOW LIGHT 

tit'__!'� 
1. FLUirl LC'SS 

? . FIPE 

� :  
�'I<' Pl iPTliPF CC'l llf"l CAl•SF F�lf.WF 

UFL STAPVATI�I �1f"l PC'SS ! f\LF 

OSS 0F PITCH Cfl\'TPC'L. 

GROUP PAGE 

7-? 

I 



7- 1 0  JPY T!'INK PRESSUR I ZAT I ON 
SYSTEM BEL0.-1 

A. 2 PS I PKI OR TO TA;(EOFF 

B. 20 PS I I N  F L I GHT 

N A S A  - M a n n e d  S p a cecrafl' Center 
M l s q o u  R U l E S  

RUL J ' ;r: 

A, 
B, C 

n::: s;r , )n �./co- -. ··· · . ; •  J 

----
--·-----------+----

-

----- , 1\'ClTE ; 1\'0 T.l\KEOFF 

LO.-: RP/'1 CAUSES A S LO.·; !'t-rY: ht 
IN TANK PRESSURE S . 

1 .  JP2 TM!1c PRESSv�E P.-.'J 

2 .  JPII T!'II'i: PRESSL'Rf ,\"T 

1\IJTE : 

OUR I �.'G I N  I T  1 1\L F L !  c.��� f'H..\Sc 
PRESSURE SKJUC.D R l  SF. :'q(\'·1 
5 TO 20 P S I  OR f,!'OVt: I 

I 
-!---+-- ---- --- -t-----1--- -----------jf-------------' 

1- 1 I : P !3ET'.-:EEN JP4 TANKS A 

1-------

GREf>,TER THAN 2 PS I [), C 

/- 1 2  JP'I  REMf\ I N I I\'G COMPUTED LI:SS A 

E I .'G  I I'F CUTOf'F 
1 .  S fcLECT BOTH 
2 .  U1i\'D 

THAN 91t LBS OR I LLUi'-1 1 N<\T J ON B, C LA'lD 
OF JP- 4 LO.-! L l  GHT . 

COCKP n & V�k_! 

I . --·-·----- 1 

NOTE : 

UT I L 1 7FD lO I :  ,\'l'�F RJ, F 
E ITHER I N:l i Cf.T l O' .  \·.' l ll

.
f't

. 

I 1--- -f---- -·--------·------·-------1------t----- ----------------- ---- ----------· 

7- 1 3  ID.-1 THRUST L I GHT l l LIJv: I N-- 1\ NO TAKEOFF 
ATFD ( J NSTRu.''I!:NTA T J m l  B DO i'lJT ENTER LUNI\R S I M 
Fl\ l l.UK[) c STOP LUNAR s w. 

I 

I 

e-���---E-/1-f.:
G

F:
N

�
Y
-

G
--l-'·1-

BA
_

L
_

L
_

O
_

C
_
K 

_ ___ +-II-----!-
E

-
N
-

G
-l-I\-[-

C
-

U
._

T
_

O
_

F
_

F 
_ _______ ___ t::-,:-::- - --- · 1. 

ACTUATED B LA/�D 1 .  E/·:t: ;:GEI\CY G !.'-::· ;1_ l(•(', 
c :: ��: S I M  ����G-IT 

I 
1 .  v i S UAL S I P i i l '-'·· t'c r 1.u : :' 

I 
2 .  ����""''" SYST:·:·: i'=: . l Ot I 

I ! 
I 

I 
i 

I I 
1--'--- - · - -�----- -------'--- -- -------.-- ---1-----�-- - -� 

·.· ; · -; ' · j ·" - v l " ' 1 ' 

I 
r s: L T i n: . 

t 
C:i':\l'.'f' 

-l--�-:_·- - j  ��__j" 3/ l;69 .  - , i i\G I NE 
---------- ______ _______ _ j__7_._, ___ - _I 

. � / . C':·r: ,._ . ' 



I • 

REV RULE 

7- 1 5  

7 - 1 6  

7- 1 7  

M I SS I ON 

LLTV 
·co,. 

CONDI T !ON/MALFUNCT I ON 

F I RE (V I SUAL I NDICAT I ON) 

HYDRAULIC ACCUMULATOR 

PRESSURE BELOW L I MITS 

ENG I NE ANGLES NOT ZERO 

REV I DATE 

SECTION VI I - ENG I NE - CONCLUDED 

NASA - Manned Spacecraft Center 

MISSION RULES 
PHASE RUL l NG 

A 1 .  SHUTDOWN 

2 .  EJECT IF REQUIRED 

B, C EJECT 

A ENG I NE CUTOFF 

B.C LAND 

A NO TAKEOFF 

B 1 .  G IMBAL LOCK SWI TCH OFF 

2 .  LOCAL VERT I CAL SWI TCH-OFF 

I F  REQUI RED 

3 .  LAND 

c N/A 

SEC T I ON 

I 3 / 1 / 69 ENGINE 
' � ·  

CUES/NOTES/COMMENTS 

TM VAN 

1 .  ACCUMJLATOR PRESSURE 

GAUGE 

VAN !NO 

ENG INE POS I T I ON  

GROUP I PAGE 

I 7-4 



REV RULE COND I T I ON/MALFUNCT I ON 

8-I PRIMARY D . C .  POWER FAI LURE 

8-2 PRIMARY A . C .  POWER FAI LURE 

8-3 COMPLETE ELECTR I CAL FAI L-

URE 

8-4 ACS SW I TCH TO BACKUP (AUTO 

MI SSION REV I DATE I 

SECT I ON  V I I I  - AV I ON I C S  

NASA - Manned Spacecraft Center 
MISSION RULES 

PHASE RULING 

A N/A 

B LAND 

c 1 .  STOP S I M  

2 .  LAI-D 

A N/A 

B LAND 

c 1. STOP S I M  

2.  LAI-D 

A SHUTDOWN 

B, C EJECT 

A ENGINE CUTOFF 

B LAND 

c 1 .  STOP S I M  

2 .  LAND 

SECT I ON 

LLTV I 3/1/69 I AVI ON I CS 

,' - � - ' " (J ' I E< ./TS• I· 0!''71 cyl I A ''' 6.., } 

CUES/NOTES/COMMENTS 

CUES: 

COCKP I T :  

1 .  D . C .  FAI L 

2 .  A . C .  FAI L 

3 .  BACKUP 

4 .  EMERGENCY G I MBAL LOCK 

TLM V� 

LOSS OF TLM DATA 

CUES: 

COCKP I T :  

! .  A . C .  PWR FAI L  

2 .  BACKUP 

3 . EMERGENCY G I MBAL LOCK 

TLM VAN 

LOSS OF TLM DATA 

CUES: 

1 .  LOSS OF ATTI TUDE CONTROL 

2 .  LOSS O F  ALL COCKP I T  LI GHTS 

3 .  LOSS O F  ALL COMMUNI CAT I ONS 

COCKP I T :  

1 .  AUTO P I LOT BACKUP LI GHT 

v�: 

1 .  P / R  O R  YAW RATE BACKUP 

NOTE: 

BACKUP ACS DOES NOT HAVE 

ATT I TUDE HOLD 

GROUP PAGE 
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8-5  ACS THRUSTER STUCK "ON" 

SEC T I C\ Vi I I - A\' I Q:;J C5 - U• ":! ·. '=[) 
N A S A  - M a n n e d  Spacec raft  Center 

A 

B 

c 

MISSION R U L E S  

ENG I NE CUTOFF 

1 .  STOP S I I·\ 
L .  UV<LJ 

C.X· .� i T : 

1\)T'l('R i n'  

'/t . . : 

: . . ... � 

,...-------·---------------1--- ------J----- ------

8 - &  A C S  THRUSTER I I  :OPERAT I VE A 

B 

c 

ENG I NE CUTOFF 

1 . S\' I T C H  1 0  "BOTH" 

7 .  LJ\N<l 

1 . 5':! I TCII TO "BOTH" 

COCKP I T : 

1 . l o· ... r COi\IROL ; � ,· t- .. 

CROSS CW"I 1 � .-. 

VNi: 

------- '-

8- 7 

8-3 

H'\I,D CONTROLLER I"AU-UNC­
T I ON 

{\ 

B 

c 

f:N(; I NE CUTOFF 

1 .  ADV I SE P I LOT \o/H ! LH AX I S  I S  I I< 
D I RECT 

2 .  LAND 

1 .  ADV I SE P I LOT \·/H I CH AX I S  I S  I I! 

Dl RECT 

2 .  STOP S I M  

3 .  l...f.\ND 

COd�e' I T : 
) .  AUTO- P I  LOT fl,\C l,l , I ; • i 
2 .  LOSS ()f f.! t\li f �- . · · · � ' I "  

VA."! : 
1 .  P i TCH, 1·!(0 , ) :\.-i . J , !_Ci 

Lf,l Cll L1 <.I !TS 

-1-----------------1------- - . - ------ -

BACKUP RATE GYPO HAROOV:..R A 

B 

c 

H.'G I NC CUTOFF 

LAND 

1 .  STOD s J r•\ 
2 .  LAN'l 

COCKP I T : 

1 .  GYf:O I td L I i C-riT 

v.\N : 
1 .  s,:..r�u? f.•:,r:� r�,·;..:� 

=:I,. ��l ___ L. - _.___) 



REV RULE 

8-9 

8-10 

8-11 

COND I T I ON/MALFUNCT I ON  

EMERGENCY INVERTER POWER 

FA I LURE 

C I RCU I T  BREAKER CB-7 

TRIP 

BATTERY CONTROL RELAY 

ENERGI ZED 

SECT I ON  VII I - AV I ON I CS - CONTI NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 
PHASf 

A 

B .  

c 

A 

B 

c 

A 

B 

c 

RUL ING 

ENGINE CUTOFF 

LAND 

1. STOP S I M  

2 .  LAND 

ENG I NE CUTOFF 

1 .  SELECT BACKUP 

2 .  LAND 

1 .  STOP S I M  

2 .  SELECT BACKUP 

3. LAND 

ENG I NE CUTOFF 

LAND 

1 .  STOP S I M  

2 .  LAND 

. 

CUES/NOTES/COMMENTS 

COCKP I T :  

I .  LUNAR S I M  I S  I NOPERAT IVE, 

AUTO THROTTLE ANO ENG I NE 

POS I T I ON  REMA I N  AS THEY 

WERE AT FA I LURE 

VAN :  

1 .  EMERGENCY A-C FA I L  L I GHT 

COCKPIT : 

IF LUNAR S I M  IS SELECTED, JET 

STAB AND AUTO-THROTTLE L I GHTS 

W I LL GO OUT, AUTO-THROTTLE 

W I LL BE DISENGAGED AND ENG-

I NE WILL GO TO ENGI NE-CENTERED 

VAN : 

CB-7 TR I P  LI GHT 

COCKP I T :  

NOTE : 

IF NO PRIMARY D-C POWER FA I L-

URE, NO IND I CATION 

VAN: 

BAT CONT RELAY LI GHT 

l-�----+------------------+------� ------------------------�-------------------- 1 

8-12 

M l  SS I ON 

LLTV 

P I TCH OR ROLL ATTITUDE 

HOLD CKT MALFUNCT I ON  

HARD OVER 

REV I DATE I 

A 

B 

c 

1 3/1/69 I AVIONICS 

l-"f:C/TS . I O!"'ll 2-;ll I �W; 63) 

ENG INE CUTOFF 

1. SWITCH TO BACKUP 

2 .  LAND 

1. STOP S I M  

2 .  SWITCH TO BACKUP 

3. LAND 

SECT I ON I 

I 

COCKP I T  AND VAN I ND 

MAXIMUM T I LT LIGHT 

LOCAL VERT I CAL LIGHT 

EMERGENCY G I MBAL LOCK L I GHT 

GROUP PAGE 
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REV RULE 

8- 1 3  

1-r- -

8- 1 4  

8 - 1 5  

COND I T I ON/MALFUNCT I ON 

YAW ATTI TUDE HOLD C I RC U I T  

MA.LFUNC T I ON  

ABNORMA.L VEHI CLE ATTI TUDE 

RESPONSE 

I NSUF F I C I ENT VEH I CLE 

ATTI TUDE RESPONSE 

SECTION V I I I  - AV I ON ICS - CONT I NUED 

NASA - Manned Spacecraft Center 

MISSION RULES 
PHASE RUL I NG 

A E NG I NE CUTOFF 

B SWI TCH TO BACKUP LAND 

c l .  STOP S I M  

2 .  SWI TCH T O  BACKUP 

3 .  LAND 

A N/A 

B 1 .  SWI TCH TO BACKUP 

2 .  LAND 

c 1 .  STOP S I M  

2 .  SWI TCH T O  BACKUP 

3 .  LAND 

A N/A 

B 1 .  SWI TCH TO BOTH 

2 .  1-'0'1 COMP OFF I F  REQUI RED 

3 .  LAND 

c 1 .  SW I TCH TO BOTH 

2 .  1-'0'1 COMP OFF 

3 .  STOP S I M  

4 .  LAND 

CUES/NOTES/COMMENTS 

COCK P I T  I ND 

ABNORMA.L VEH I CLE RESPONSE 

VAN IND 

1 .  YAW ATT I TUDE 

2 .  YAW RKT F I R I NG  

COCKP I T  I ND 

ABNORMA.L VEH I C LE RESPONSE 

VAN I ND 

NONE 

NOTE : 

ATTI TUDE HOLD NOT AVAI LABl E 

IN BACKUP I'KlDE 

COCKPJJ I ND  

SLOW O R  SLUGG I SH VEHI CLE 
RESPONSE 

VAN I ND  

NONE 

NOTE : 

ATTI TUDE HOLD CANNOT BE SHUT 

OFF 

1---+----�------------------�--------�--------------------- - -+----------------- -----

M I S S I ON REV I DATE I SECT I ON GROUP I PAGE 

I 3/ 1 /69 I AV I ON I CS ASC LLTV 

I,.E<' /1 S I 'o:!:'m 2.;11 I A' II; 52) 1 8-4 
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REV RULE 

8- 16 

8- 1 7  

8- 1 8  

M I SS I ON 

COND I T I ON/MALFUNCT I ON 

LOW JET HOLD LI GHT 

I LLL..I'1 J NATED 

MllJ< I ML..I'1 T I LT LIGHT 

I LLL..I'1INATED 

LOSS OF G I MBAL LOCK 

CAPAB I L I TY 

REV I DATE I 

S EC T I ON  VI I I  - AV I ON I CS - CONCLUDED 

NASA - Manned Spacecraft Center 

MISSION RULES 
PHASE 

A 

B 

c 

A 

B 

c 

A 

B 

c 

N/A 

N/A 

RUL I NG 

1 .  STOP S IM 

2 .  LAND 

E I\G I NE CUTOFF 

1 .  RESET LOCAL VERT ICAL 

2.  RESET EMER G I MBAL LOCK 

IS REQU I RED 

3 . CONTI NUE I F  RESET OKAY 
4 .  I F  NO RESET LAND 

1 .  STOP S IM 

2 .  LAND 

ENG INE CUTOFF 

1 .  G I MBAL LOCK SW - OFF 

2 .  LOCAL VERTI CAL S W  - OFF 

3 . LAND 

N/A 

SECT I ON I 
LLTV 1 3 / 1 / 69 I AV IONICS I ACS 

I E< ./1 S I O!"l< 2-11 I A' I·� 63) 

CUES/NOTES /COMMENTS 

COCKP I T  I ND 

P I LOT W I LL SENSE CHAI\GE I N  

HEIGHT CONTROL CHARACTER I ST I CS 

POSS I BLE LOW JET HOLD LIGHT 

IF LOWER L I M I T  SWI TCH ENGAGED 

VAN I ND  

ENG I NE THROTTLE POS I T I ON 

I ND I CATOR LOW JET HOLD LIGHT 

IF LOWER L I M I T  SWI TCH EI\GAGED 

NOTE: 

THE JET ENG INE THROTTLE MAY • 

E I THER DRI VEN TO THE LOW OR 

HIGH THROTTLE LIMIT SWI TCHES 

THUS DI SABLI I\G FURTHER AUTo­

THROTTLE DRIVE . P I LOT SHOULD 

NOT SWI TCH TO ELECT THROTTLE 

BECAUSE THE AUTO AND ELECT 

THROTTLE USE THE SAME 

C I RCUI TRY 

COCKP I T  AND VAN !NO 

f'!AX I MUM T I LT L I GHT ' 

LOCAL VERTI CAL LIGHT 

EMERGENCY G I MBAL LOCK LIGHT 

NOTE : 

THE SYSTEM W I LL AUTOMAT I CALLY 

SWI TCH TO EMERGENCY GI MBAL 

LOCK AFTER . 5  S EC 

COCKP I T  I ND  

RANDOM VEH I CLE TRANSLAT ION .  

� 
EI\GINE G IMBAL MOVEMENT 

W I TH G IMBAL LOCK LIGHT ON. 

GROUP PAGE 
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SECT ION VI I I  - AVIONICS - CONCLUDED 

NASA - Manned Spacecraft Center 

MISSION RULES 
REV RULf: COND I T I ON/MALFUNCT I ON  PHASf RUL I NG 

8-16 LOW JET HOLD LI GHT A N/A 

I LLUMINATED B N/A 

c 1 .  STOP SIM 

2.  LAND 

8- 1 7  MAX I MUM  TILT LIGHT ILLUM- A ENGINE CUTOFF 

I NATED WI THOUT LOCAL 
B LAND 

VERTICAL OR EMERGENCY 

GIMBAL LOCK BEING SELECT- c 1 .  STOP SIM 

ED 
2 .  LAND I 

- -

8-18 MAXIMUM T I LT LI GHT W I TH A DO NOT TAKE OFF 

CORRESPONDING ACT IONS 
B LAND 

c 1 .  STOP SIM 

2 .  LAND 

MI SS I ON REV I DATE I SECT ION 

LLTV 1 3 / l /69 I AV IONICS ACS 

1-'EC/TS•: I oo-'1! 211 I A •·; 63 ) 

CUES/NOTES/COMMENTS 

COCKP I T  ! NO 

P I LOT W I LL SENSE CHANGE OPER-

ATING CHARACTE R I STICS.  

POSSI BLE LOW JET HOLD LI GHT 

I F  LOWER LIMIT SW I TCH ENGAGED 

VAN I ND 

ENGINE THROTTLE POSITION 

I NDI CATOR LOW JET HOLD L I GHT 

I F  LOWER LIMIT SWI TCH ENGAGED 

NOTE : 

THE JET ENGINE THROTTLE MAY n r 

E I THER DRIVEN TO THE LOW OR 

H I GH THROTTLE LIMIT SWITCHES 

THUS DI SABLING FURTHER AUTO-

THROTTLE DR I VE .  P I LOT SHOULD 

NOT SWITCH TO ELECT THROTTLE 

BECAUSE THE AUTO AND ELECT 

THROTTLE USE THE SAME 

C I RCUITRY 

COCKPIT /lKJ VAN I ND  

EXCESS ANGLE L I GHT 

NOTE : 

LANDING IS REQU I RED DUE TO 

POSSI BLE LOSS OF FAI LURE PRO-

TECT I ON  

-

COCKP I T  ANQ VAN IND 

MAXIMUM T I LT L I GHT 

LOCAL VERT ICAL LI GHT 

EMERGENCY GIMBAL LOCK LI GHT 

NOTE : 

THE SYSTEM W I LL AUTOMAT I CALLY 

SWITCH TO EMERGENCY G I MBAL 

LOCK 

GROUP PAGE 
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S�CO I ();< I X - ROCKfTS 

N A S A  -· f\.�annc::l S p o c ec raft Center 
MISSION R U l E S  

eves;; :on.s ; u. .. l ·-; ·. · · � 

1--+---+----·----- ----+-------- : ._ ,.u, · <.• • T 1 1  .. . ,- . .  .:. L r ur:CT J <>: ' ?• .\· =t Rul i .l: 

9 - 1  H:U Ui 1 Tf,' !K PRESSURE LOSS /\ EN:; l f'c CUTOFI 

B 

c 1 .  S TOe' S I �� 
2 .  u�,�n 

t;QTE : 
HEL l  U:-1 SOURCE \.'O'JLD L'f �I.E TE 

VeRY P,\P J DLY IU c:,;: ; ;.; , •  . .  
f!,JN i TO� OTHER � • li� .f� \�";;.;y 
C LOSCLY TO ASCERTt\ l l  SJCr , ( . 

--- ------- -------- ------- 1---- ---+-------· --------+ 

-----9- 2 Picli'.I\TURf: I LLW;I NAT I ON OF 

A HELl Ut� LO\·! L l  C:HT 

A 

fl, C  

tN(; 1 1-:c CUTOFF 

CO,\. T I f,\IE: 1·', I 55 I ON 

NOT I FY P I LOT 

THE REt-\L l ! j'·\� t-�r�· , J  TU:-. : '·J , Of 
HE' SOLt:�CE P1::ESS �.·.' i LL r ��.. : i l•f 
A: i n.;) I C/\T I C:--; cr.: F�:� SS s·,·: J TO •  
1-f... I LUKt- , f,PPi-':J.'\.._r{ J ,  .: ! � · '  l l  ,, 
l. jj-', I T  cr· I t  -.I' Ll r:!n rl· S. . '( t 1 ;  
CO'�t'\N'-JD TO L.A i  .V Td:.': V t  , 1 1  C l  C 
\-I I LL Ell G I VU' \·.' I  Tli ('·' . .-: I T+ 

OUT I '·" LCH L I Go  iT 

---- ------ -------- ----f------1---------------- --- ------------ -- ------- ---

9-3 

9-4 

I 

H . . liP 13ETVIFEN T/>NKS EQUALS 

OR GR[AT[R l i W< 1 0 0  PS I 

1 1/02 Tl'llK PRESSURE G!l.EAT­

rR THN� S lO PS I 

A CNG I NE CUTOFF 

fl 

C l. STOP 5 1 1-1 

A 

c 

2 .  L_m() 

-
-

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

.
-

----- ---- -
-

-
-

-

-· 

1 .  ADV I SE P l l.OT TO F I RE IICS 

2 .  D�G ! NE CUTOFF I f' PRESS UP[ 

CAN 'lOT [l[ CO:nP.OLLED 

1 .  LA."-;[) 

1 .  Sl0° s J l•\ 
2 .  l/-;,\C) 

�, · < - -:-1--;-F-["--;:-.�- I SI\ T! O:' - '  ' --- ----, --�- -- - - 1 
• • • . , : 

-

-

-
-

-
-

-

--

--

--------

�

--

-
-

1.. 
-

·

� 

, 

-,-L �-� 
-- 3/ l/VY _ _ _ j �--;,CXXCTS _j PRC�o.UR I ;:_.:, I c; ·-. -,_-\-.·. �.-. -- - �-------- --1 

- - - ·--------- ----- • ----· J ('\" '. 



I " " �·u• ' 
� �,. .... 

" , _ \  n 9- 5 
I I 

ccr .[1 I T  I (J' :/1';\l fU'·'CT I 0' i 

H2o2 TA�K PRESSURE LESS 
Tr'.AN 
A. 490 PS I (GROU:·ID) 

B .  '+7 5  PSI (F L I GHT) 

N A SA - M a n n e d  S p a c e c raft Center 
MISSION RUcES 

Pl'f,s · f':UL i i .C: 

A ENG I I\!: CUTOiT 

B I .  CLOSE CROSSOVeR 

2 .  J..A:,D 

c I .  C LOS� CROSSOVER 

2 ' STOi' s [ 11 

3 .  I.AI\J 

1--- -------------------------·-1---- "----,---·---------------+ ---------·-

1 9-G A ENG I NF CUTOFF SHUTDO'r.'N h' I LL EC .. \Ct ' ?  .. t 5�·E:'i' 
1 r LCAK I S  SLVt-!.:!: [' . •  ·� 1 0  

i--------·------------j--------+-----------------------r------------

9 - 7  I N I LI  GHT D I rf'ERENCE O F  He 

AND 11202 CONSU�IPT ! ON RATE 

B I .  
2 .  

c I .  
2 .  

3 .  

CLOSE CROSSOVER CUE : 
lr'IND t-ie PRESS'JK.F Cc: '• ,;.,"-::-1 · \·. I l 1  � 

CLOSC CROSSOVER 

5 1 0" s 1 1·1 
LAI.JD 

---lf--------

------t----

-
-

-

------

- - - -
----

--

-- - --

-

-- -- - -

9-S H202 LEVCL L E S S  THA'J _IZ_()_# 
OR I LLl.l'<\H�IIT i or OF 

C I TIIER LOI-/ L I GH T .  B 

c 

CNGJNE CUTOFF 

LJIND 

1 .  STOP S I H  

2 .  LAND 

r-- ----4------------ --------+---- -�------------------------

9- 9 E !Ti iCR OR ElOl H Ll FT 

ROCKETS FAI L TO F I RE 
A N/A 
B T HANDLE DO\\N 

C STOP S I M  

CU[ : 
11207 LQ',.; l 1 <-'iT 

1·1202 RCS ! i'•U '•.L \ 1 ;[) 1 ( :. ·: ,  ., 

E I IH[R 1 :  .. -l \ C·\T i C' .  \-. � 1  
UT I L I Z[[1 T O  I I  ,\'.,•.[ f. 

---------------- -- ------!--------- -------------- - -------·-

L l  r·; ROCKi:TS F!d I_ TO ST0° A ROCKET PRO" S'.-11 TCH Oi'F 

f i R J i"(:, OR I I RE 1 1'\A.D\'FRT/'..�.T- e , c  
I. Y  



r SECT lor·: I X - ROCKETS - CONCLUDED 

N A SA - ·  Manr.ed Spac:!craft Ce nter 
MISSION R U lES 

----------------.--------r-------------------------,-------------- -- --------, Cli�S/i·/)T�  S .' '- .._'' ;  . · • '� �c-·;_v+-_�·_·_ ... _._+ __ c_r ,_· : r_H T 1 o; ! 1i·'i·! r_u_i_·l C_T_I_r r_. ---+--P_<_I_.s_" __ +---------R_.u_L_I_; . C_' __ _ 

0- J J I I I·'Pf!Oi"E?. 0� 1\SSY,VETR I c L I F  1\ N!A 

ROO:ET F I R I NG 
B T Ht.\DLE 00'.·t � 

c SlO? S ir·! 

--------------+------1----·- -- - - ---·-- -

9-1 2 fl ._ TANK PRESSUR:' I N  EXCESS 

lr 2 0 0  PS I 

9- 1 3  ri� l N .r. T f:J',p I N  EXCESS Of 
l l0 ° F  (0� GRO�'D) 

1\ 

B, C 

A 
B,oC 

VENT TN:K TO 4000 P S I  

N/A 

Ef\'G I NE CUTOfF 
N/1\ 

I 
I 

·----+-- , , ,  -�===-�-=�-- ��-=-�j 
:'>'·[ � .�\ !! I • .  ! ( ' '  ... ... ... .. .  '·' l t • I 

, _________ .J._ ___ ,_ •.• _, __ l ... . , . • c 
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