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PGNS-1 
STAR LIST 

STAR NAME STAR NAME Cit 

s (Nwner1ca1) (A1PJia6etfca1} 
NO NO Cit 

• 

m Planet Acamar 0 , 
1 Alpheratz Ache mar 4 I 2 Diphda Acrux 25 
3 Navi Aldebaran 1 1  
4 Ache mar Alkaid 27 
5 Polaris Alphard 21 
6 Acamar Alphecca 32 
7 Menkar Alpheratz 1 

"' 10 Mirfak Altair 40 
\D 1 1  Aldebaran Antares 33 "' 
- 12 Rigel Arcturus 31 

.. 13 Capella Atria 34 \D 
1- 1 4  Canopus Canopus 14  
Gl 15 Sirius Capella 13 .&1 
0 16 Procyon Dabih 41 � 
u 1 7  Regor Deneb 43 0 

20 Dnoces Denebola 23 
21 A1phard Diphda 2 

.!1 I 22 Regulus Dnoces 20 
23 Denebola Earth 47 ,.,-a o., 24 Gienah En if 44 u"' 25 Acrux f lhaut 45 ·- t: 

&nfG 26 Spica Gienah 24 IGJ:. 
mu 27 Alkaid Menkar 7 

� Menkent Men kent 30 
31 Arcturus Mirfak 10 
32 Alphecca Moon 50 
33 Antares Nlvi 3 
34 Atria Nunti 37 
35 Rasalhague Pucoclt 42 
36 Vega Planet 00 
37 Nunki Polaris 5 
40 Altair Procyon 16 
41 Dabih Ras1lh��gue 35 
42 Peacock Regor 1 7  
43 Deneb Regulus 22 

\D 44 Enif Rigel 12 
• 45 Fomalhaut Sirius 15 % ....J 46 Sun Spica 26 

47 Earth Sun 46 
50 Moon Vega 36 



• 

PROGRAMS 

NO • 

Cl) 00 � 06 
en lZ 

ZO 
Zl 
zz 
Z5 
Z7 
30 
32 
33 
34 
35 
40 
41 
4Z 
47 
51 
sz 
57 
63 
64 
65 
66 
67 
68 
70 
71 
7Z 
73 
74 
75 
76 

LGC Idle 
LGC Power Down 
Powered Ascent 
Rendezvous Navigation 
Ground Track Detenmination 
lunar Surface Navigation 
Preferred Tracking Attitude 
LGC Update 
External 4V 
CSI Pre-Thrust 
CDH Pre-Thrust 
TPI Pre-Thrust 
TPM Pre-Thrust 
DPS Thrust 
RCS Thrust 
APS Thrust 
4V Monitor 
IMU Orientation Determination 
IMU Realign 
Lunar Surface Align 
Braking Phase 
Approach Phase 
landing Phase (Auto) 
Landing Phase (ROD) 
Landing Phase (MANUAL) 
Landing Confirmetion 
DPS Abort 
APS Abort 
CSM CSJ Targeting 
CSM CDH Targeting 
CSM TPI Targeting 
CSM TPM Targeting 
Target 4V 

.. 
� 
... 
Cl.l � 
0 .., 
u 

0 



VERBS 

01 
02 
03 
04 
05 
06 
07 
11  
12 
13 
14 
15 
16 
17 
21 
22 
23 
24 
25 
27 
� 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 

47 
48 
49 
50 
52 

PGNS-3 

Display Octal Comp 1 tn Rl 
Display Octal Camp 2 in Rl 
Display Octal Camp 3 tn Rl 
Display Octal Camp 1 &2 fn Rl &R2 
Display Octal Comp 1,2&3 in Rl ,R2&R3 
Display Decimal in Rl or Rl,R2 or Rl , 

R2,R3 
Display DP Decimal in Rl &R2 
Monitor Octal c.., 1 in Rl 
Monitor Octal CoqJ 2 in Rl 
Monttor Octal CCJq) 3 in Rl 
MOnitor Octal Comp 1 &2 in Rl &R2 
Monttor Octal Comp 1,2&3 in Rl ,R2&R3 
Monitor Decimal in Rl or Rl ,R2 or Rl ,R2,R3 
Monitor DP Decimal in Rl &R2 
Load CoqJOnent 1 in R 1 
Load CoqJOnent 2 in R2 
Load C..,anent 3 in R3 
Load Conponent 1 &2 in Rl&R2 
Load Collponent 1 &2&3 tn Rl &R2&R3 
Display Fixed 
Request Executive onlt) 
Request Waitl tst ( only) 
Recycle 
Proceed 
Terminate 
Test Lights (POO only) 
Request Fresh Start 
Change Progr111 
Zero cou•s (Specify N20 or N72) 
Coarse Alfgn cou•s (Specify N20 or N72) 
Fine Alfgn ItiJ 
Load FOAl Error Needles (test only) 
Te�nate Continuous Designate 

(V41N72 Option 2) 
Initialize AGS (R47) 
Load DAP Data (R03) 
Start Crew Defined Maneuver (R62) 
Please Perfonn 
Mark X 



53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
85 
89 
90 

91 
92 
93 
95 
96 
97 
99 

PGNS-4 

Mark Y 
Mark X or Y 
Inc LGC Time (Decimal) 
Te�inate Tracking (P20,P22.&P25) 
Call LR Update 
Inhibit LR Update 
Command LR To Pos. 2 (Don•t Use In Ave G) 
Display Attitude Rates On Error Needles (NON AGS) 
Display DAP Attitude Error 
Display Total Attitude Error 
Start RR/LR Self-Test � 
Start S-Band Antenna Routine (R05) � 
Disable U,V Jets During DPS Burns � 

Set LH State Vector into CSM State Vector .D 
W-Matrix Monitor � 
Cause Restart � 
Update liftoff Time (P27) 2 
Universal Update Load Block Addresses (P27) � 
Universal Update Load Singular Addresses(P27) • 

Update LGC Time (Octal) (P27) 
Initialize Eraseable Dump via Downlink 
Enable u.v Jets During DPS Burns 
Set Min Iq»ulse Mode in DAP � Set Rate ConJnand/Attitude Hold Mode in DAP "' -a 
Start LR Spurious Test (R77) � & Stop LR Spurious Test (R77) u; :; 
Update LM State Vector "' z: 

Update CSM State Vector m u 

Request Orbit Parameter Display (R30) 
Rendevous Parameter Display (R31 ) 
Display RR LOS Az and El 
Start Rendezvous Final Attitude Maneuver (R63) 
Request Rendezvous Out of Plane Display (R36) 

(Non Ave G) 
Display Banksum (POO Only) 
Start IMU Perfo�nce Test (P07) (non-flight) 
Enable W-Matrix Initialization (Clear Rend��1) 
Inhibit State Vector Update (P20 or P22) 
Interrupt Integration and Go to POD 
Perform Engine Fail Procedure (R40) 
Enable Engine Ignition � 

• 
E _j 
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PGNS-5 
NOUN LIST V - tan Be Called At Any Ti me For Vali d Data 

OlV 
02V 
OJ 
04 
OS 
06 

07 

oav 
09V 
lOY 
11  
12 

13 
14 
15 
16 

18 
20V 
21V 
22 
24 
25 
26 
27V 
32 
33 
34 
35 
36V 
37 
38 
40 

Address to be Specified (Frac) 
Address to be Specified (Whole) 
Address to be Specified (Degree) 
Gravity Error Angle 
Angular Error/Difference 
Opti on Code 

Desi red Option 
Data 

Flag Word Operator ECADR 
BIT ID 
Acti on 

.xxxxx 
xxxxx. 

. 01 °  

.01° 

. 01 °  
Octal 
Octal 
Octal 
Octal 
Octal 
Octal 

Alann Data Octal 
Alann Codes Octal 
Channel to be Specified Octal 
TIG CSI/T(APOAPSIS) hrs ,min, .Olsec 
Option Code (Extended Verbs Only) Octal 
Desi red Option Octal 
TIG CDH hrs , arfn, .Olsec 
Checklist (Internal to LGC) XXXXX. 

nt Address Octa 1 
Ti me of Event (Extended Verbs Only) 

hrs , mtn,.Olsec 
Desi red Maneuver To FDAI RPY Angles .01° 
ICDU Angles Y,P,R (OG,IG,MG) .01 °  
PIPA PULSES XXXXX. 
Hew ICDU Angles Y1P1R1(0G.IG,MG) .01 °  
Delta Tfme For LGC Clock hrs , mfn, .Olsec 
Checklist (Used With VSO) Octal 
Prt o/De 1 ay, ADRES • BBCON Octa 1 
Self Test ON/OFF 
Tf � From Perigee 
TIG 
Ti me of Event 
Tf me FrCMn Event 
LGC Clock Ti me 
TIG TPI 
Time of State Being Integrated 
Ti me From Igniti on/Cutoff 
VG 
4V (Accumulated) 

hrs,mfn, .Olsec 
hrs , mi n •• 01 sec 
hrs , mi n •• 01 sec 
hrs , lli n,.Olsec 
hrs , llin, .Olsec 
hrs , t�in ,.Olsec 
hrs ,1111 n •• 01 sec 

min-sec 
.lfps 
.lfps 

z 
0 
§ en 



41 

42 

43 

44 

PGNS-6 
Target Azimuth (Non-Flight) 
Elevation 
Apogee 
Perigee 
AV (Required) 
Latitude (+North) 
Longitude (+East) 
Altitude 
Apogee 
Perigee 
TFF 

.01° 
.001° 
.lnm 
.lnm 

.lfps 
.01° 
.01 °  
.lnm 
.lnm 
.lnm 

45V-Rl Harks 
min-sec 

xxxxx. 
min-sec 

.01° 
Octal 

lbs 
lbs 

.01° 

.01° 

.1nm 

46V 
47V 

48V 

49 

51 

TFI Of Next/From Last Burn 
t«iA 
Digital Autopilot Configuration 
LM Weight 
CSM Weight 
Engine Gimbal Pitch Trim (+ Only) 
Engine Gimbal Roll Trim (+ Only) 
t.R 
t.V 
Source Code 
S-Band Antenna 

.lfps 
oooox. 

Pitch .01 °  
Yaw .01° 

52 Central Angle of Active Vehicle .01° 
54 Range .Olnm 

Range Rate .1fps 
Theta .01° 

55 tlo. of Apsis Crossings (or Precision Offsets) 
oooox. 

Elevation Angle .01° 
Central Angle .01° 

56 RR LOS Azin�th .01° 
Elevation .01° 

58 Perigee Alt. (Post TPI) .1nm 
t.V TPI .lfps 
AV TPF .lfps 

59 AV LOS Fwd/Aft (+FWD j • 1 fps 
t.V LOS Rt/left (+RT) .1fps 
t.V LOS Up/On (+ON) .lfps \0 I 

2: _, 
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PGNS-7 

60 V (Horizontal) (Always +) 
H DOT (+ Increasing H) 
H 

61 TG 
Tfl 
Cross range 

62 VI 
TFI 
6V Accwnulated 

63 VI 
H DOT (+ Increasing H) 
H 

64 TR/LPD 
H DOT (+ Increasing H) 
H 

65V Saq)led LGC Time. Hrs 

66V-R2 LR Slant Range 
LR Position 

67 LR VX 
VY 
vz 

68 Slant Range to LS 
TG Braking 

Min 
Sec 

LR Alt-Comp Alt (4Alt) 
69 Ldg Site Correction Comp Z,X,Y 
70 AOT Detent/Star Code 
71 AOT Detent/Star Code 
72V RR Trunnion Angle 

RR Shaft Angle 
73 Desired RR Trunnion Angle 

Desired RR Shaft Angle 
74 TFI 

Yaw 
Pitch 

75 6H (COH) 
AT (CDH-CSI/TPI-COH)(Modular 60) 
AT (TPI-CDH/TPI-Nom TPI)(Hodular 60) 

76 V (HOR) 
V (VERT) 
Cross range 

.lfps 

.lfps 
ft 

min-sec 
min-sec 

.lrlll 
.lfps 

min-sec 
.lfps 
.lfps 
.lfps 

ft 
Sec/deg 

.lfps 
ft 

hrs 
min 

.Olsec 
ft 

00001/00002 
fps 
fps 
fps 

.lnm 
min-sec 

ft 
ft 

Octal 
Octal 
.01° 
.01° 
.01 °  
.01° 

min-sec 
.01 ° 
.01° 
.lnm 

min-sec 
min-sec 

.lfps 

. lfps 

.lMI 



11 

18 

79 

80 

81 

82 

83 

84 

85 

86 

81 

88 

89 

90 

91 

PGNS-8 

�T to Engine Cutoff 
Velocity Nonmal To CSM Plane 
RR Range 
RR Range Rate 
TFI 
Cursor Angle 
Spiral Angle 
Detent Position 
Data Indicator 
Omega 
�vx (LV) (+ Fwd) 
�VY (LV) (+ Rt) 
�vz (LV) (+ on ) 
�VX (LV) (+ Fwd) 
�VY (LV) (+ Rt) 
�vz (LV) (+ on) 
�vx (LM) (+ Up) 
�VY (LM) (+ Rt) 
�VZ (LM) (+ Fwd) 
�vx (Other Vehicle) + (RXV)XR 
�VY (Other Vehicle) + (VXR) 
�vz (Other Vehicle) + (-R) 
VGX (LM) (+ Up} 
VGY (LM) (+ Rt) 
VGZ (LM) (+ Fwd) 
VGX (LV) (+ Fwd) 
VGY (LV) (+ Rt) 
VGZ (LV) (+ On) 
Backup Optics LOS Azi1111th (+ Rt) 

Elevation (+ Up) 
Celestial Body Vector X 

Latitude (+ North) 
Longitude/2 (+ East) 
Altitude 

y 
z 

Rendezvous Out of Plane Parameter Y 
YDOT 
PSI 

Alt 
Vel 
Flt Path Angle 

min-sec 
.lfps 
.Olnm 

fps 
min-sec 

.01° 

.01° 
oooox 

xxxxx • 

• 01° 
.lfps 
.lfps 
.lfps 
.lfps 
.lfps 
.lfps 
.lfps 
.lfps 
.lfps 
.lfps 
.lfps 
.1fps 
.1fps 
.lfps 
.1 fps 
.1 fps 
.1 fps 
.1 fps 
.01° 
.01° 

.xxxxx 

.xxxxx 

.xxxxx 
.001° 
.001° 
.Olnm 
.Olnm 
.lfps 
.01° 
10nm 
fps 

.01° 



.. 

\0 
... 
cu � 0 

93 

97 
98 

99 

PGNS-9 
� Gyro Torquing Angles X 

y 

System Test Inputs 
System Test Results 

z 

W-Matrix:· RMS Position 
RMS Velocity 
Radar Bias Angle 

V50 r125 CHECKLIST CODES 
Rl coae FuNcTION 

.001° 

.001° 

.001° 
XX XXX. 
xxxxx • 

• xxxxx 
xxxxx. 

ft 
.lfps 

mr 

00013 Key In Normal Or Gyro Torque Coarse Align 
00014 Recheck or Exit Fine Align Option 
0001 5  Star Acquisition 
00062 Power Down LGC 
00201 Select RR LGC Mode 
00203 Select PGNS. AUTO.&AUTO THROTTLE 
00205 Slew RR For Manual Acqufsftfon 
00500 Switch LR Antenna to 

Position 1 

N06 or rn2 OPTION CODES 

00001 

00002 

00003 

00004 
00006 

00010 

Specify lrtJ 
Orientation 

Specify Vehicle 

Specify Tracking 
Attitude 

Specify Radar 
Specify RR Coarse Align Option 

Specify Alignment Mode 

1 = Preferred 
2 • Nominal 
3 = REFStf1AT 
4 � Landing Sfte 
1 • LM 
2 =- CSM 
1 = Preferred 
2 • Other 
1 IZ RR. 2 = LR 
1 • Lock On 
2 • Continuous 

Designate 
0 • Anytime 
1 • REFSfltAT + 1 G 
2 • 2 Bodies 
3 = 1 Body + lG 



00012 

PGNS-10 

Specify CSM Orbit Option 

V05 N09 ALARM CODES 

20105 P **AOT Mark System In Use 
Rese1ect P5X 

1 = No Orbit 
Change 

2 = Change Orbit 
To Pass Over 
LM 

00107 P More Than 5 Mark Pairs (5 Marks On Surface) 
Continue 

00111 P Mark Missing 
Restart Mark Sequence 

00112 P Mark or Mark Reject Not Being Accepted 
Continue 

00113 H No lnbi ts 
Continue 

00114 P Mark Made But Not Desired 
Mark Correct Axis (X or Y) Continue 

00115 P No Marks in Last Pair to Reject 
Continue 

00206 P Zero Encode Not Allowed With Coarse 
Align & Gimbal Lock 

Coarse Align To 0,0,0 Then V40N20E 
00207 P/H ISS Turn On Request Not Present For 90 sec 

CB(11)  IMU OPR - Open, Wait 3 Min, & Reclose 
If Alarm Recurs And No ISS Warning, Continue 

00210 P/H IMU Not Operating 
CB(ll) IMU OPR - Open, Wait 3 Min, & Reclose 
V36E, Consult MSFN, Continue 

0021 1  H Coarse Align Error 
If P51. P52, or PS7 in Progress, Record Gyro 
Torquing Angles and Perform Fine Align 
Check in PS2, P57 
If PSl or P52 Not In Progress 

� Reduce Spacecraft Drift, Continue 
� 00212 H PIPA Fail, But PJPA is Not Being Used 
u en Go to ISS MALFUNCTION PROCmURES 
t;i 00213 H IMU Not Operating With Turn-On Request 

�� See 00210 
�- 00214 P/H Program Using IMU When Turned OFF 
� Tenni nate Program 
u 

• 
\D 
L 
.! 
0 � 
u 

0 

I 

• 
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PGNS-11 
00217 H Bad Return From Stall Routine 

Reinitiate Current Program 
If Ala� Recurs. ISS Mode 
Switching Failure 

00220 P lrtJ Not A 1 t gned 
Align or If Aligned. Set REFSMMAT FLAG 

00401 I Desired Gid)al Angles Yield Gi...,al Lock 
Call N22. MNYR tf MGA 85° or Realign lftJ 

00402 P FINDCDUW Routine Not Controlling Attitude 
GUID CONT - AGS 

00404 I Defined Star Not Available In Any Detent 
See P57/6 

00405 I Two Stars Not Available 
See P52/6 

00421 I w-Hatrix Overflow 
Notify HSFN 

20430 I **Acceleration Overflow In Integration 
r.ottfy HSFN 

00501 I RR Antenna Out of Present Mode L1m1 ts 
See P20/8 

00502 I Bad Radar Ginmal Angle Input 
Redo Y41N72 

00503 I Radar Antenna Designate Fail 
See P20/8 or P22/5 

00510 P Radar Auto Descrete Not Present 
RR Mode - LGC. Continue 
CB(ll) RR(2) - CLOSE 

0051 1 P LR "ot In Posl (P63) or 2(P64) 
LOG N•T-DES (Hover) Watt 10 sec.AUTO 

00514 P RR Out Of Auto Mode While In Use 
RR K>DE - LGC or Y56E 

00515 H RR CDU Fa11 Discrete Present 
Notify MSFrf, Continue 

00520 P/H RADARUPT Not Expe1:ted At This Time 

00521 I 
00522 p 
00523 p 

Continue 
Could Not Read Radar,See P20/8 
LR Position Change 
LR Ant f4ot In Position 2, Y58E, PRO 
LOG AHT - HOYER 

00525 I �THETA >3° 
See P20i8 or P22/5 

00526 I Range >400 Miles.Tenminate P20 



PGNS-12 

00527 I LOS Not In Mode II Coverage (P22) or 
Vehicle Mnvr Required (P20) 

Terminate If P22 
In P20, Mnvr 

00530 I LOS Not In Mode II Coverage On Surface 
After 600 sec 

Reselect P22 
00600 I Imaginary Roots On first Iteration 

See P32/4 or P72/4 
00601 I Perigee Altitude (Post CSI) <35,000 ft 

(Lunar Orbit ) 
See P32/4 or P72/4 

00602 I Perigee Altitude (Post CDH) <35,000 ft 
(Lunar Orbit) 

See P32/4 or P72/4 
00603 I CSI To CDH Time 10 r�in 

See P32/4 or P72/4 
00604 I CDH To TPI Time <10 Hfn Or TIG COtf > TIG TPI 

See P32/4 or P72/4 
00605 I r4.-,er Of Iterations > 15 

Program Cannot Converge On CSI Solution 
See P32/4 or P72/4 

00606 I fi.V Exceeds Max 
See P32/4 or P72/4 

20607 I **r•o Solution from Time-Theta or Time-Radius 
00611 I ,.o TIG For Given Elevation Angle 

See P33/2, P34/3, P73/4, P74/2 
00701 I Illegal Option Code Selected 

V32E Reselect Option 
00777 H PIPA fail Caused The ISS Warning 

Go To ISS Malfunction Procedure 
01102 H LGC Self Test Error 

Call NOS & Record for MSfU 
21103 I **Unused CCS Branch Executed 

Copy fl08 ,  Notify MSFN, Continue 
31104 H *Delay Routine Busy 

Reselect Extended Verb 
01105 H Downlink Too fast 

If Alarm Recurs, Downlink failure 
01106 H Uplink Too fast 

If Alarm Recurs, Uplink Failure 

-

ID 
I 

:r: -J 
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PGNS·13 
01107 H Phase Table Failure 

Perfonn: 1 .  V74 LGC DOWNLINK 
2. P27 As Necessary 
3. V4S As Necessary 
4. Reestabl ish REF�T via PSl 

If FRESH START Recurs, LGC FAILURE 
31201 P *Executive Overfl ow .. No Vac. Areas 

Reselect Extended Verb or Continue Program 
31202 P *Executive Overflow .. No Core Sets 

See 31201 
31203 P/I*Waitltst Overflow .. Too Many Tasks 

see 31201 
21204 P/I**Waitlist, Var Delay, Fix delay, Longcal l ,  

Or Delay Job Called Wfth Zero Or Negative 
AT 

Copy NOS, Notify MSFN, Continue 
31206 P *Two Jobs Try To Sleep in PINBALL 

See 31201 
31207 P *No Vac Area For Marks 

Reselect PSl or PS2 
31210 P *Two Routines Using Device at Same Time 

Rese 1 ect Extended Verb or Prog .,..en Device 
No longer In Use 
Record NOS, Notify MSFN, Continue 

31 211 P *Il legal Interrupt of Extended Verb 
Reselect PSl or P52 

01301 I ARCSIN-ARCCOS Input Angle Too Large 
Copy NOS, Notify MSFN, Continue 

21302 I **SQRT Called With Negative Argwnent 
See 01301 

01406 I Bad Return From Rootpsrs 
(** 21406 .. Occurs In P63 lgn Algorithm) 

01407 P VG Increasing 
See P40/IGN or P42/IGH 

01410 P/1 Unintentional Overfl ow tn Guidance, 
Contact MSFN 

01412 I Descent Ignition Algorithm Non-Converging 
Consult MSFN 

21501 P ** Illegal Internal Use of PINBALL 
See 01301 

31502 P *Illegal Flashing Display 
See 01301 

01520 P V37 Request r.ot Pennftted At This Ttme 
Resetect V37 



01600 H 

01601 H 
01703 p 
01706 p 

32000 P 

02001 I 

02002 I 

02003 I 

02004 I 

03777 H 

04777 H 

07777 H 

10777 H 

13777 H 

14777 H 

PGr.S-14 

Overflow in Drift Test 
Perfonn V36E 

Bad UlJ Torque 
TIG Slipped 
P40 Selected But Staged 
P42 Selected But Not Staged 

See P40/l or P42/1 
*OAP Still In Progress At Next TIMES/RUPT 

RSET, GUID CONT - AGS Then PGNS; If Alann 
Recurs, V36E, Refnftialize LGC 

Jet Failures Have Disabled Y-Z Trans 
Change Quad lsol Valve or Use 
Alternate Control Mode 

Jet Failures Have Disabled X Trans 
See 02001 

Jet Failures Have Disabled P Rotation 
See 02001 

Jet Failures Have Disabled U-V Rotation 
See 02001 

ICDU Fail Caused the ISS Warning 
Go to ISS Malfunction Procedures 

ICDU, PIPA Fails Caused the ISS Warning 
Go to ISS Malfunction Procedures 

IMU Fail Caused The ISS Naming 
Go to ISS Malfunction Procedures 

IMU, PIPA Fails Caused The ISS warning 
Go to ISS Malfunction Procedures 

IMU, ICDU Fails Caused The ISS Naming 
Go to ISS Malfunction Procedures 

IMU, ICOU, PJPA Fails Caused The ISS Warning 
Go to ISS Malfunction Procedures 

*Generates Software Restart (3XXXX) 
**Abort Code, Progru Goes To ROO. (2XXXX) 

P - Procedure Caused A 1 ann 
I - Input Data Caused Alarm 
H - Hardware Status Caused Alarm 

Alan1as for V05N09 
Rl First Alarm After RSET 
R2 Second Alarm After RSET 
R3 Most Recent Alarm 

I 
I 

I 

I 
' 
' 
• 
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RECOV-1 

GEftERAL SYSTEM CHECICOUT 
1 Go To POO By One of the Fo11awfng: 

V37E OOE or 
V96E or 
V36E V96E (Matt 15 sec Before POOE ) 

St•ltaneous1y RSET And 
INK REJECT (GO JAM) 

V37E OOE 

� -
- • 1 ¥82 lltth Both Options 

¥83 
-� � N 

� � 2 
.J • B B 3 P21 MV CHECK 
8 8 4 Auto Opttcs Posfttonfng 

LGC SELF-TEST 

P06 (F 50 25 00062) 

1 PRO to STBY Then 
PRO to F 37 or 
¥21 NlOE. 13£. OE 
V37E OOE 

2 V37E 51£ 
PRO 
¥37£ OOE 

3 ¥25 N07E. 77£. 10000£. 1£ 



RECOV-2 

P63 

1 V37E OOE 
V25 N07E. 102£. 200£. E 

VJO OR V31 

1 Record N26. 

1 

1 

1 

Notify MSfft 
V74E 
Perfol"'l Genera 1 System Checkout 

Vl6 

If Uns taged V21 N01 E 3000£ • 2343£ 
Perfona Genera 1 Systan Checkout If Necessary 

¥37£ OOE 
V93E 

V92 j POO Q.NL Y) 

GO JAM 

¥74 when Convenient (See ¥36) 

STAR COO£ >50 
1 Perfo,. Genera 1 Systa Checkout 

� • 
2: _, 
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6 16 77 TG,V(Y) 
N85E 

(min-sec, .1 fps) 

7 16  85 VG XYZ (LM) (.1fps} 

APS 
OFF 

VGX=200fps SYS A �IN SOY - OPEN 
SYS B MAIN SOY - OPEN 
SYS A ASC FEED 2-CLOSE 
SYS B ASC FEED 2-CLOSE 
CRSFD -CLOSE 

YGX•l OOfps, ENG ARM - OFF 

NULL COM'ONEHTS 
KEY REL 

8 F 16  63 YI,HDOT,H ( .1fps ,ft) 
ABORT STAGE - Reset 
ENG STOP - Push Then Reset 

Note VI 
HOOT ___ _ 

H 
PRO 

F 16 85 VG XYZ (LM) 
(DISPLAY ORB PARAM) Y82E To 10 
(TERM) PRO To 1 1  

1 0 F 16  44 APO AI.. T, PER Al T, TFF 

1 1  F 37 

Note HA ---

tF 
TFF 

___ 

_ 
PRO To 9 

(.lfps) 

(.1 .. ,•tn-sec) 
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P20 RENOZ WW 

1 V37E 20E 
(TO TERM-V56E) 
(SV OPTION, VSOE LH, V81E CSH, V95E NONE) 

2 (If  Pointing Error <10°, To 4; Mnvr With No Display) 
F 50 18 REQUEST HNVR TO FOAl RPY ANGLES (.01°) 

(AUTO or TRIM) GUID CONT - PGNS 

3 

4 

5 

K»DE CONT: PGNS - AUTO 
PRO 

(HAN) tilDE CONT: PGNS - An HOLD 
ffiVR 

PRO To 2 
(BYPASS) ENTR To 4 (To 9 If Entered From 

9 Via V32E) 
(To 6 If Entered From 

6 Via ENTR) 

06 18 AUTO HNVR TO FOAl RPY ANGLES 
Monitor Auto Mnvr To 2 

RR t«)DE : LGC To 7 
(To 8 If Entered From 6 
or 9 vfa PRO) 

SlEW or AUTO To 5 
• 

F 50 25 00201 RR ACQ f«)OE 
(AUTO) RR t«)DE LGC 

PRO To 4 
(MN) ENTR 

6 F 50 25 00205 SlEW RR For LOCK-ON 
(LOCK) RR MlDE-LGC: 

NO TRACK Lt - Off, Waft 10 sec 
PRO To 4 

(NO LOCK) r.VR 
ENTR To 2 

*F 05 09 501 RR OUT OF MODE LIMITS* 
* (REQUEST MNVR) V32E To 2• � 

• 
% _, 
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7 F 50 72 TRUN, SHFT 
PGNS-1 9 

Confirm Main Lobe Lock-On 
(ACQUIRE MAIN LOBE) 

RR tilDE - SLEW 
Slew To Pea k AGC 
RR KJDE - LGC 

(ACCEPT) PRO 

8 NO TRACK LITE 

OUT DSKY BlANKS, RR TAKING MARKS 

ON 
F 05 lJ9 

(RAW RR DATA) V16N78E R,RDOT ,TFI 
(.Olnn,fps,min-sec) 

KEY REL 
*F 05 09 00525 SV/RR LOS >3° * 
* PRO * 
*F 06 05 SV/RR LOS (.01° )  * 
* {REJECT) CK SIDE LOBE * 
* RR K»DE-LGC * 
* V32E To 7 * 
* (UPDATE) PRO To 8 * 
* * 
*F 06 49 �,4V,Code{.l nm,.lfps, * 
* OOOOX) * 
* X=l, RANGE * 
* X=2, ROOT * 
* X=3, SHAFT � * 
* X=4, TRUN � * 
* (REJECT PARTIAL MARK)V32E To8* 
* (REJECT TOTAL MARK) V34E To 8* * {MAN ACQ) RR JI)OE - SLEW * 
* Acquire * 
* RR KJOE - LGC * 
* V32E To 4 * 
* (UPDATE) PRO To 8 * 
* * 
*F 50 18  (MNVR REQUEST) Go To 2 * 

NO LOCK 
00503 RR NO DATA GOOD 30 SEC(or Desi g . 

Fail )  
(REDESIG) V32E To 4 
(SEARCH) PRO To 9 



• 

9 

PGNS-20 
*VOS N09E 00521 Could Not Read Radar * 
* KEY REL To 7 * 
* 00515 RR CDU FAIL DISCRETE * 
* PRESENT * 
* KEY REL To 7 * 
* 00501 RR Ant. Out Of Mode Limits* 
* RR To + Z * 

F 16 80 RR AUTO SEARCH, SEARCH CODE, (.01°) 
Rl 00000-SEARCH 42 sec/scan 

1 1 1 1 1 -LOCK ON 
R2 LOS/+Z 

(LOCK) PRO To 2 
(NO LOCK OR K\N ACQ) SLEW RR For LOCK-ON 

RR t«lDE - LGC 
NO TRACK Lt-Out, To 9 

(MNVR) V32E To 2 

P21 GROUND TRACK DETERMINATION 

1 V37E 21E 
F 04 06 R1 00002, SPECIFY VEHICLE 

R2 00001 LM 
00002 CSM 

PRO 

2 F 06 34 GET LAT, LONG (hrs,min,.Olsec) 
(Zero For Present Time) 

• PRO 

3 F 06 43 LAT, LONG, ALT (.01°,.1nm) 

4 F 37 

(N91 CALL) N91E 
F 06 91 AI..T, VEL, FLT PATH J 

(lOnn, fps, .01 °) 
KEY REL 

(INCREMENT GET 10 min) V32E To 2 
(TERM) PRO 
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PGNS-21 
P22 LUNAR SURFACE NAVIGATUit 

1 V95E • 

2 

V37E22E 
(To TERM-V56E) 
(SV OPTION, V81E CSM, V95E NONE) 

F 04 06 Rl 00012 CSM ORBIT OPTION 
R2 00001 CSM WILL NOT CHANGE 

ORBIT 
00002 CSM WILL CHANGE ORBIT 

(OPT 1 )  To 3 
(OPT 2) PRO To 2 

F 06 33 TIG ASC 
PRO 

(hrs,min,.Ol sec) 

s.. s.. 3 V83E, Rng <400, PRO, PRO 
V16N38E Gl Gl 

..a ..a 
0 0 � � 
u u 

0 0 
--

s 

When N38 = Present time and remains equal : 
V24N01E, 3424E 

Load MSFN suppl ied octal acq. time 
RR MODE - LGC To S 

- SLEW or AUTO TRACK To 4 

F SO 2S Rl 00201 RR AUTO REQUEST 
RR MODE - LGC 
PRO 

*PROG Lt-On * 
*F OS 09 OOS30 CSM NOT IN MODE II* 
* LIMITS YET * 
* (WAIT FOR CSM) PRO * 
* V37E 22E * 
* (TERM) VS6E * 

NO TRACK lt: 

OUT DSKY BLANKS, RR TAK ING MARKS 
(PZZ Continues To Run In Background) 



F 05 09 

6 F 16 80 

ON -

PGNS-22 

(RAW RR DATA) V16f08E R ,ROOT, TFI 
(.Olnm,fps,min-sec) 

KEY REL 

*F 05 09 00525 SV/RR LOS >3° * 
* PRO * 
*F 06 05 SV/RR LOS (.01°) * 
* (REJECT) CHECK SIDE LOBE * 
* RR f«>DE - LGC * 
* V32E To 5 * 
* (UPDATE ) PRO Tc 3 or below* 
*F 06 49 �R,6V,Code(.lnm • •  lfps, * 
* OOOOX) * 
* X=l, RANGE * 
* X=2, ROOT * 
* (UPDATE ) PRO To 5 * 
* (REREAD) V32E To 5 * 

00503 RR DESIG FAIL 
(REDESIGN) ENTR To 3 
{SEARCH) PRO To 6 
(TERM) V56E 

RR AUTO SEARCH, SEARCH CODE 
Rl 00000 Search (42 sec/scan) 

11111 LOCK-ON 
R2 LOS/+Z 
(NO LOCK) V56E 
(LOCK) PRO To 3 

*PROG lt-On * 
*V05N09E 00527 CSH OUT * 
* OF MODE I I  LIMITS* 
* (TERM) V56E * 



-

• 
\D 
.. 
J 0 

\D 
I 

z: _, 

PGNS-23 
P25 PREFERRED TRACKING ATT 

1 V37E 25E 

2 

3 

1 

2 

3 

4 

(To TERM • V56E) 
F 50 18 REQUEST tlfVR TO FOAl RPY ANGLES ( .01 °) 

(AUTO or TRIM) GUID COHT • PGNS 
ti)DE CONT: PGNS • AUTO 

PRO 
OM) MODE CONT : PGNS • ATT HOLD 

MNYR 
PRO To 1 

(BYPASS) ENTR To 3 

06 18 AUTO fltVR TO FDAI RPY ANGLES 
Monitor Auto Mnvr, To 1 

P25 Conti nues To Run 
In Background Until Tenn1nated 

(RAW RR DATA) V16H78E R,RDOT ,TFI 
( .Olnn, fps ,min-sec) 

KEY REL 

P27 LGC IMNUAL UPDATE 

(NOTE: For Auto Update, If V33 N02 
Displayed Key PRO; If V21 N02 
or NOl Displayed Key V34E ) 

V37E OOE 

IF AGS OPERATING, 563 + OOOOOE 

V70E Update Lift Off Time 
or V71E Load Consec Data 
or V72E Load Singular Data 
or V73E Increment LGC Time 

(Update Form Wil l  Format Index Number, 
Address , Data & Component Identifier 
To Be Usable With The Foll owing Pro
cedure) 



PGHS-24 

5 F 21 01 R3 ADDRESS (I nitially 11 73) 
LOAD DATA IN Rl E (R3 Increments) 

6 F 21 01 Repeat Step 5 For All Data 

7 F 21 02 R3 Goes To 1 167 When Data Load Canp1ete 

TO REVIEW DATA 
VlJ1 HOlE; 1173E 
R1 Data 
N15E (R3 1174) 
ENTR Verify Data For Remaining 

• 

KEY REL To 7 en 
� 
-

TO CHANGE DATA ... 

Loaa Comp Identtfter xx E � 
... Correct Data E .! Go To 7 

TO ACCEPT UPDATE 
V33E . 

8 POO Displayed 
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PGNS-25 
P30 EXTERNAL AV 

1 V37E 30E 
F 06 33 TIG 

PRO 

2 F 06 81 AV XYZ(LV) 
PRO 

3 F 06 42 HA. .. , AV 
PRO 

(hrs .a�tn • •  Olsec) 

( .lfps) 

(.l ,. •• lfps) 

4 F l fj  45 M, TFI. teA (•rks,111n-sec •• Ol0) 
SET EVENT TIMER TO TFI 
PRO (fliA Set To -00002 If No 

Set) 
·.! 5 B F 37 

'8 
1 

3 

4 

P32 CSI PRETHRUST 

V37E 32E 
F 06 11 TIG (CSI )/T(APOAPSIS) (hrs,llin,.Ol sec) 

PRO 
If Zero, T (APOAPSIS) Displayed 

F 06 55 APSIS CDH. TPI ELEVATION ANGLE, 
R3,0000Y (+OOOOX •• Ol 0) 

For Y�O,CDH At CSI+ 
Multiple Of 180° Specified 
By Rl(X) 

PRO 

F 06 37 TIG (TPI) 
PRO 

F 16 45 HARKS, TFI,-00001 (RECYCLE) V32E To 5 (TERM K'\RKING) PRO 

(hrs ,min, .Olsec) 

(marks ,min-sec) 



5 

6 

7 

8 

PGHS-26 
*F 05 09 00600 No Intersection On * 
* First Iteration * 
* 00601 POST CSI AL T <35 ,000 ft* 
* 00602 POST CDH AL T <35 ,000 ft* 
* 00603 TIG(CDH)-TIG(CSI)<lO.i * 00604 TIG(TPI)-TIG(CDH)<1 0..1n• 
* 00605 NO SOL I N  1 5  TRIES * 
* 00606 AV CSI >1000fps In 2 * 
* Iterations * 
* V32E To 1 Adjust Inputs * 

F 06 75 AH(CDH) ,AT (COH-CSJ),AT(TPI.CDH) 
PRO (.1n.,•1n-sec) 

F 06 81 AV XYZ (LV) CSJ ( .lfps) 
(For Out-of-Plane Corr In Final COinp ONLY) 

V90E 

F 06 82 

F 16 45 

F 06 16 GET EVENT (hrs,llin,.Ol sec) 
PRO 

F 06 90 Y,YDOT,PSI (.Olnn,.lfps,.Ol 0) 
Record YDOT __ 

PRO 
(Insert Neg YDOT In R2 Of AV CSJ) 
PRO 

AV XYZ (LV) CDH 
PRO (If Recycling To 4) 

( .lfps) 

MARKS, TFI ,MGA ( -00002 If No Set) 
(marks ,min-sec, .01 o) 

SET EVENT TIMER TO TFI 
PRO 

9 F 37 

= eft 
-



1 

PGNS-27 

P33 CDH PRETHRUST 

V37E 33E 
F 06 13 TIG (CDH) 

PRO 
(hrs ,min •• Olsec) 

2 F 16 45 MRKS, TFI, -00001 
(RECYCLE) V32E To 3 
(TERMINATE MilKING) PRO 

(Nrks,m1n-sec) 

*F 05 09 00611 NO TJG FOR * 
* SPECIFIED ANGLE * 
* (REDO)V32E To 1 * 
* (CONTINUE) PRO To 3 * 

V: 3 F 06 75 AH(CDH) ,AT(TPI-CDH) ,AT(TPI-NCitTPI) 

4 

5 

PRO ( .  h111,111n-sec) 

F 06 81 AV XYZ (LV) CDH ( .lfps) 
(For Out-of-Plane Corr in Final Comp ONLY) 

F 16 45 

F 06 16 
PRO 

V90E 
GET EVENT ( hrs ,min, • 01 sec) 

F 06 90 Y,YDOT,PSI ( .Olnm,.lfps,.Ol0) 
Record YDOT 
PRO 

(Insert Neg YDOT fn R2 of AV COH) 
PRO (If Recycl ing To 2) 

HARK,TFI,MGA (-00002 If No T Set) 
(marks ,min-sec, .01° ) 

SET EVENT TIMER TO TFI 
PRO 

6 F 37 

1 

P34 TPI PRETHRUST 

Y37E 34E 
F 06 37 TIG (TPI) 

PRO 
( hrs ,min, .Olsec) 



PGNS-28 
2 F 06 55 N, ELEVATION ANGLE, CENTRAL ANGLE 

3 

4 

5 

6 

7 

8 

(OOOOX,.Ol 0) 
(00000 I n  R2 To talc Elevation 
Angle At TIG Time) 

PRO 
F 16 45 MARKS, TFI , -00001 (marks ,min-sec) 

( RECYQ.E) V32E 
(TERMINATE MRKINGS) PRO 

*F OS 09 00611 NO TIG * 
* FOR * 
* SPEC I FlED * 
* ANQ.E * 
* PRO To 1 * 

F 06 37 TIG (TPI) (hrs ,mfn ,.Olsec) 
PRO 
(If Elevation Angle Computed By LGC 
This Display Wil l  Be Replaced By 
F 06 55 

PRO To 5) 

F 06 58 HP,AV(TPI ),AV(TPF) ( .l nm,.lfps) 
PRO (If Recycling To 7) 

F 06 81 AV XYZ ( LV) TPI ( .lfps) 
PRO 

F 06 59 AV XYZ ( LOS ) TPI ( .lfps) 
PRO (If Recycl ing To 3) 

F 16 45 MARKS,TFI ,MGA (-00002 If No REFSMMAT Set) 
(marks,min-sec,.Ol0) 

SET EVENT TIMER TO TFI 
PRO 

9 F 37 

1 
P35 TPM PRETHRUST ___________ ....__ 

V37E 35E 
F 16 45 MARr, TFI, -00001 

(RECYCLE) V32E To 3 
(TERM MA�KING) PRO 

(marks ,min-sec) 



PGNS-29 

2 F 06 U1 AV XYl (LV) iPM 
PRO 

1 F 06 59 AV XYZ (LOS) 1PM 
PRO ( If Recycling To 1 )  

( .lfps) 

( . lfps) 

4 F 16 45 MRKS, TFI ,MGA ( -00002 If No REFSMMT Set) 
(•rks .. in-sec •• ol•) 

SET EVENT TIMER TO TFI 

5 F 37 

PRO 

= P40 DPS THRUST 
-

U) • 
:E ....1 

1 

2 

GUID CONT 
THR COHT 
1M THROT 
BAl. CPL 
ENG 
DES ENG Cllt OVRD 
nCA ( Both) 
PRPLNT QTY II)N 
PRPLHT lEMP/PRESS tat 
HELIUM JIJN 
OAP 

V37E 40E 

-PGHS 
-AUTO 
-CDR 
-ON 
-ENABLE 
-OFF 
-THROT ( Mfn) 
-DES 1 
-DES 1 
-Su»CRJT PRESS 
-Set 

*F 05 09 01706 LM Staged* 
* (TEAM) V37E42E • or * 
* Reload DAP * 

F 50 18 REQUEST tltVR TO FOAl RPY ANGLES (.01°) 
(AUTO or TRIM) GUID CONT - PGHS 

fi)I)E CONT : PGNS - AUTO 
PRO 

(MAN) fi)DE CONT: PGNS - An HOLD 
MVR 

PRO To 1 
(BYPASS) ENTR To 3 

06 18 AUTO MNVR TO FOAl RPY ANGLES ( .01°) 
Mon Auto 'ftVR To 1 



PGNS-30 

3 06 40 TFI ,VG, VM ( min-sec,.lfps) 
MSTER ARM - ON (1st BliUt) 
SET EVENT TIMER TO TFI 

*PROG Lt - On * 
*YOS N09E 01703 TIG SLIPPED* 
* RSET .KEY REL * 

- :35 DSKY BLANKS 
ENG ARM- DES 

-:30 
06 40 (AVE G ON) 

-:15 VERIFY 4VM (R3) <00005 

Verify +X lLLAGE 

IGN 

DPS 

- : 07 . 5 

�:05 
F 99 40 ENG ON ENABLE 

(AUTO) PRO (IGN WIEN TFI•:OOsec) 
(BYPASS) ENTR To OPS OFF 

06 40 TFC, YG.AYM ( min-sec • •  lfps) 
*F 97 40 * 
* (RECYCLE AV lOt) P RO  * 
* (RECYCLE) ENTR To TIG -5 * 
* (TERM) ENG ARM-OFF V34E To 5* 
* * 
* PROG L t-on * 
* VOSN 09E 01 407 VG INCREAS- * 
* lNG * 
* TERM 8\aN OR SWITCH * 
* TO AGS * 

OFF F 16  40 TFC, VG,AVM ( min-sec, .lfps) 
ENG STOP - Push 
ENG ARM - OFF 
PRO 

.! ' 
..,"C a .. 
U D 

- c 
., ft: 
taoS; 

me.: 



PGNS-31 

4 F 16 85 VG XYl (LM) (.1fps) 

5 

1 

2 

3 

F 37 

Ntl.l COMPONENTS 
PRO 
MSTER ARM 
ENG STOP 
PRPLNT QTY tiJN 
HELIUM M)N 

-oFF 
-Reset 
-OFF 
-OFF 

P41 RCS 1HRUST 
m:A (COR) - JETS 
EVENT TitER- Set 
DAP - Set 
V37E 41E 

F 50 18 REQUEST tltVR TO FOAl RPY ANGLES ( .01°) 
(AUTO or lRIM) GUID CONT - PGNS 

ti)DE CONT: PGNS - AUTO 
PRO 

Ut\N) ..,DE CONT: 
lltVR 

PRO To 1 
(BYPASS) ENTR To 3 

PGNS - ATT HOLD 

06 18 AUTO tltVR TO FOAl RPY ANGLES ( • 01 °) 
Mon Auto Mnvr To 1 

16 85 VG XYl (LM) (. 1fps) 
*PROG Lt - On * 

*VOSN 09£ 01703 TIG SLIPPED* 
*RSET, KEY REL * 

M)DE CONT: PGNS - ATT t«)LD 
-:35 DSKY BLANKS 

-:30 
16 85 

:00 
F 16 85 

(AVE G ON) 

VG XYZ (LM) 
NULL CMONENTS 
PRO 

( .lfps ) 

4 F 37 
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PGNS-32 
P42 APS THRUST 

HELIUM ti)N -ASC PRESS 2 
PRPLNT TEll» /PRESS MlN 
TTCA (CDR) 

-ASC 
-JETS 

DAP 
V37E 42E 

-Set 

*F OS 09 01706 LM NOT STAGED * 
* (TERM) V34E * 
* (BYPASS) PRO To 1, Man Stage* 
* At -:30 * 

2 F 50 18 REQUEST ..vR TO FOAl RPY ANGLES ( .01°) 

3 

4 

(AUTO or TRIM) GUID CONT - PGNS 
fi)DE CONT : PGNS - AUTO 

PRO 
(MAN) fi)DE CONT: PGNS - ATT HOLD 

tttVR 
PRO To 1 

(BYPASS) ENTR To 3 

06 18 MJTO tltVR TO FOAl RPY AIIGLES ( • 01 °) 
Mon Auto Mnvr To 1 

*PROG Lt - On * 
*VOSN 09E 01703 TIG SLIPPED * 
* RSET. KEY REL * 

06 40 TFI,VG , VM 
EVENT TIMER-SET 

-:35 DSKY BLANKS 
ENG ARM-ASC 

-:30 
06 40 (AVE G ON) 

-:15 Verify �VM (R3) <00005 

(11in-sec •• lfps) 

0\ \0 0\ 
-

• 

\0 
� 
.! 
0 
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PGNS-33 

-:05 
F 99 40 ENG ON ENABLE 

-:03.5 Veri fy +X ll.LAGE 
(V34E NO ll.LAGE, ENG ARM-OFF • To 5) 
(AUTO)PRO (IGH YIEN TFI=:OO sec) 
(BYPASS) ENTR To APS OFF 

IGN 06 40 TFI , VG ,AVM (min-sec,.lfps) 

APS 

*F 97 40 * 
*(RECYCLE AV lOt) PRO * 
*(RECYCLE) ENTR TO TIG -5 * 
*(TERMINATE) ENG ARM-OFF * 
* V34E To 5 * 

OFF F 16 40 TFC, VG,AVM 
ENG ARM - OFF 
PRO 

(IIi n-sec, • 1 fps) 

5 

6 

HELIUM RlN - OFF 

F 16 a:; VG XYZ ( LM) 

F 37 

NULL COMPONENTS 
PRO 

P47 AV RlNITOR 

1 V37E 47E 

( .lfps) 

(20 sec Del ay Minimum) 
F 16 83 AV XYZ (LM) ( .lfps) 

2 F 37 

(EXIT) PRO 
(RECYCLE) V32E (Zeroes N83 Display) 

• 
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PGNS-34 

P51 IMU ORIENTATION 

CB(ll) At BUS B: AOT LAMP-Close 

1 V37E 51£ 

2 

3 

F 50 25 Rl 00015 lltVR TO ACQ STARS 
(To Coarse Align UIJ To 0,0,0-ENTR) 

41 22 All Zeroes 
PRO 

F 01 71 Rl OOCDE (C)DETENT (DE) STAR CODE 
C 1-L, 2-F, 3-R, 4-RR, 5-Cl, 6-LR 

7 -COAS( +00000, +00000 ) FWD 
( +00000, +09000 )OVHD 

PRO 
(For C=7) 
F 06 87 AZ,EL (.01°) 

PRO 

F 54 71 MARK X(52) and Y(53) 
PRO 

(For DE-GO 
F 06 88 CELESTIAL BODY VECTOR 

Load Vector Values 
PRO) 

(After 1st Star) To 2 
(After 2nd Star) To 4 

4 F 06 05 Rl STAR ANGLE DIFFERENCE 
(RECYCLE) V32E To 1 

5 F 37 

1 

PRO 
CB(ll) AC BUS 8: AOT l»P-Qpen 
P52 IMU RIALJGN 

CB(ll) AC BUS B: AOT LAMP-Close 
V37E 52£ 

F 04 06 Rl 00001 IMU ALIGN OPT 
R2 00001 PREF (0 ,0,0 Speci fied Attitude) 

PRO To 4 
2 NOM (LV At Specified Time) 

PRO To 2 
3 REFSHMAT PRO To 6 
4 LANDING SITE PRO To 2 

.s ... "'0 a .,  
uo -c: 
.,.., fO.S: 

mo 
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PGNS-35 
2 F 06 34 GET ALIGN (hrs ,11fn, .01 sec) 

(0,0,0 For Present Tfme) 
(lLANO FOR OPT 4) 

(OPT 2) PRO To 4 
(OPT 4) PRO To 3 

3 F 06 89 LAT ,LONG/2, All 
PRO 

(.001 °,.01•) 

4 F 06 22 H£W ICDU ANGLES OG,IG,MG ( . 01°) 
(IF M6A NEAR GIMBAl LOCK, HNYR, Then V32E To 4) 

PRO 

5 f 50 25 Rl 00013 (COARSE ALIGN) 

6 

1 

(NORML) PRO To 6 NO ATT Lt-On Then Off 
(GYRO TORQUE) KJDE COHT (PGNS)-ATT IIlLO 

V76E 
ENTR 

16 20 PRESENT ICDU ANGLES OG,IG,MG (.01 °) 
When Torquing Canp1 ete To 14 

F 50 25 R1 00015 SELECT STAR ACQUISITION Jl)[)£ 
fltVR If Necessary 

(PICAPAR) PRO 

*f 05 09 00405 NO PAIR * 
*(CREW SPECIFY) PRO To 7 * 
*(PICAPAR) V32E To 6 * 

(HAN ACQ) ENTR 

F 01 70 Rl OOCDE (C)DETENT (DE)STAR CODE 
C 0 COAS CALIBRATION 1-L, 2-F, 3-R, 

4-RR, 5-CL, 6-LR 
7-COAS( +00000, +00000 ) FWD 

(+00000, +09000 )0VHD 
(TERM) V34E 

PRO 
(For C=O or 1 
F 06 87 AZ,EL (.01°) 

PRO) 
(For DE=OO 
F 06 88 CELESTIAL BODY VECTOR 

Load Vector Values 
PRO) 



PGNS-36 
8 F 50 18 REQUEST MNVR TO FOAl RPY ANGLES {.01°) 

(AUTO OR TRIM) GUID CONT: PGHS 

PRO 
(MN) 

PRO To 8 

fiJOE CONT: PGHS - AUTO 

MODE COHT : P&NS - ATT HOLD 
MNVR 

( BYPASS) EHTR To 1 0  ( If  COAS CALIB, Go to 7) 

9 06 18 AUTO lltVR TO FOAl RPY ANGlES ( . 01°) 
Mon Auto Mnvr To 8 

1 0  F 01 71 Rl OOCOE (C)DETEHT (DE)STM CODE 
PRO 

(For C•7 
F 06 87 AZ,EL (.01 °) 
PRO) 

1 1  F 64 71 �RK X(52) and Y(53) 
(After 1st Star) PRO To 7 
(After 2nd Star) PRO To 1 2  
(Redefine Star) EHTER To 1 0  

( For DE•OO 
F 06 88 CELESTIAL BODY VECTOR 

Load Vector Values 
PRO) 

12 F 06 05 STAR ANGLE DIFFERENCE ( . 01 °) 
(REJECT) V32E To 14 
( ACCEPT) PRO 

13 F 06 93 GYRO ANGLES X ,Y,Z 
(TORQUE) V76E 

PRO 
(NO TORQUE) V32E To 14 

14  F 50 25 R1 00014  
(RECHECK) PRO To 6 

15 F 37 

(EXIT) ENTR 

C8( 11) AC BUS 8: AOT LAMP-Open 

• 
� 
... .I 
B u 
0 



J 
8 

ftOT£; ThtJ Procedure As....s A Good 
AGS Altg...,.t 

1 Fly S,.CIQ'Ift to 00,00,00 On MS 1 1111 

2 Y41 N20E 
£,£,£, (Coerse Altgn IJII To o- ,00 ,00 Body) 

3 Y40 H20 
Yert ,, oo ,o• .o• On AGS 1111 ... DfiR 

(Re1gses Pletfor�� and Recovers PMS 
Control Modes) 

watt 16 sec 

4 Y37£ 51£ 
PRO On ftrst Dfsplay (Sets Drtft Flag) 
Y37£ OOE 

5 Y25 N07£ 
77£, 10000£, lE (Sets REFS�T FLAG) 

6 Perfona P52, Optton 3 (AUTO OPTICS 
Are Good) 

NOTE : If Loss of Al tgnaent fs Due 
To Ta.porary Loss of COR's 
BUS, Update LGC Clock Wfth 
Y55 To Co.plete Recovery. 
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PGNS-38 

P57 LUNAR SURFACE ALIGNMENT 

V37E57E 

F 04 06 

F 06 34 

F 05 06 

*PROG Lt - On * 
*V05N09E 00210 IMU * 
* NOT ON * 

*CB(11) PGNS: IMU OPR - Close* 
*RSET & KEY REL, P57E * 

Rl 00001 IMU ALIGN OPT 
R2 00001 PREF PRO To 3 

3 T PRO To 3 
4 LANDING SITE PRO To 2 

T ALIGN (hrs,•in,.Olsec) 
(LOG SITE) T ALIGN • 0,0,0 For Present Tfme 
PRO 

Rl 00010 SPECIFY ALIGNMENT TECHNIQUE (A/T) 
R2 OOOOX 

X • 0 Stored Attitude or REFSMMAT 
1 REFSMMAT & Gravity. 
2 Celestial Bodies (2) 
3 Gravity & Celestial Body (1) 

R3 OOCOO 
C = 0 No REFSMMAT Defined 

1 REFSMMAT Defined 
D = 0 No Stored Attitude 

1 Stored Attitude Available 

(A/T 1 or 3 ) PRO To 4 (A/T 0 or 2 ) PRO To 13 

*PROG Lt - On * 
*F 05 09 00701 REFSMMAT OR * 
* ATTITUDE NOT AVAILABLE* 
*(CHANGE A/T) Y32E To 3 * 
*(TERM) V34E, Select New Prog * 



4 

5 

6 

7 

F 06 04 

PGNS-39 
Dete,.ination of lunar Gravity 
AnllU)E 101 - PGNS 
V16N20E Monitor Coarse Align (.01°} 

Rl +04200 
R2 +31800 
R3+03525 

110 An Lt - On Then Off (Twfce} 
*PROG lt - On * 
*VOSN09E 00211 & 00217* 

KEY REL 

( +) GRAVITY ERROR ANGLE 
(RECYCLE) V32E To 4 
(TEllO V34E • Select New Prog 
PRO (If A/T • ooocn or 00003 

Go To 13) 

F 01 70 R1 OOCDE (C) DETENT (DE) STAR CODE 
(DETENT) 1-L. 2-F • 3-R. 4-RR. 5-CL. 6-LR 
PRO (Go to 8 If DE >45 or • 00) 

•PROG lt - On * 
*F 05 09 00404 Defined Star* 
* Not Available In * 
* Any Detent * 
*(CREW SPECIFY) PRO To 8 * 
*(LGC CALC N79) V32E To 6 * 

F 06 79 CURSOR. SPIRAL. POSITION CODE 
(REDEFINE STAR) V32E To 6 
PRO 

*PROG lt - On * 
*VOSN09E * 
* 20105 AOT Mark Sys 
* In Use * 
* 31207 No VAC Area * 
* For Marks * 
* 31211 Illegal * 
* Interrupt of * 
* Extended Verb * 

*V37E XXE * 

U) • 
� _, 
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PGNS-40 
8 F 01 71 Rl OOCDE (C) DETENT • (DE) STAR CODE 

PRO 

9 F 54 71 MRK X OR Y 
(REDEFINE STAR) ElfTER To 8 
MARK 

10 F 06 79 CURSOR, SPIRAL, POSITION CODE ( .01°) 
(TEIIt) V34E, Select Net Prog 
(RECYCLE) V32E To 9 
(MRKS COMPLETE) PRO 

(FOR DE • 00 
F 06 88 CELESTIAL BODY VECTOR 

load Vector Values 
PRO) 

{After First Star) To 6 (If Optfon 00003 
To 11) 

(After Second Star) To 11 

11 F 06 OS STAR ANGLE DIFFERENCE 
(REJECT) V32E To 14 
(ACCEPT) PRO 
(TERM) V34E 

12 F 06 93 GYRO TORQUING ANGLES X,Y,Z 
(REJECT) V32E To 14 
(ACCEPT) PRO To 13a 
(TERM) V34E 

i! • 

! 

I • 
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16 
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PGNS-41 

If Gyro Angles >5° 
F 06 22 ICOO ANGLES OG,IG,lC 

PRO 
NO An Lt - On Then Off 

If Gyro Angles <5° 

Monitor Gyro Torquing 
V16N93E ( .0()1°) 
KEY REL 
(If A/T 00002 OR 00003 & First Pass Through 

Step 13) To 6 
(If A/T 00001 I First Pass Through 
Step 13) Go To 11, (If A/T 00000, Go To 14� 

.0 en 
F 50 25 Rl 00014 RECHECK or EXIT FINE ALIGN .

(RECHECK, A/T 00002 or 00003 Only) PRO To 6 -D 
{TERM) V34E To 16 � 

Note: If Present A/T Is 00002 I A 

F 06 89 

F 37 

Previous P57 Used A/T 00001 or 00003, 
ENTER To Readout Present LM 

Lunar Position (Step 15) 

LAT, LONG/2, ALT {.001°, .01nn) 
(TERM) V34E 
{ACCEPT) PRO 

P63 BRAKING PHASE 

V37E 63E 
*PROG Lt-On * 
*V05N09E 01412 IGN * 
* ALGORITHM NOT.* 
* CONVERGING * 
* (TERM) V37EOOE * 
* * 

u .0 B 
u 

0 

.0 I 
2: _, 
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2 F 06 61 TG.TFI (llfn-sec) 
R3. (-IORTH) (.1•) 
SET EVIfT lilt 10 60-TFI 
1133£ 

F 06 33 TIG (hrs.-1n •• 01sec) 
KEY REL 
PRO 

3 F 50 25 Rl 00014 PERFORM DIJ FIN£ ALIGN 

4 

5 

(ACCEPT) PRO - See P52/6 
(BYPASS) ENTR 

F 50 18 REQUEST fiiVR 10 FOAl RPY (.01°) 
(AUTO or TRIM) GUID CONY: 

PRO 
(tM) 

"lDE CONT : P6NS - AUTO 

IDJE CONT: PGNS - An HOLD 
fiiVR 

PRO To 4 
(BYPASS) ENTR To 6 

06 18 AUTO fiiYR TO FOAl RPY Alfti.ES 
Mon Auto Hnvr To 4 

*F 50 25 00500 LR * 
* TO DESCENT POS * 
*LOG ANT -DES, 10 sec, AUTO* 
*PRO * 
*F 50 25 00203 * 
* QIID CONT - PGNS * 
* tO)£ CONT ( PGNS) -AUTO* 
* THR CONT - AUTO * 
* PRO * 
* * 
*PROG Lt - On * 
*VOS N09E 01703 TIG * 
* SLIPPED * 
* V37E ODE EXIT P63 * 

. 
I 



6 06 62 Yl. TFI • VM 

59:25 DSKY BI.MKS 
ENG ARM- DES 

59:30 
06 62 AYE G 011 

( .lfps,llin-sec • •  lfps) 

59:45 Verify AVIt (R3) <00005 

59: 55 
F 99 62 ENG ON ENABLE 

VERIFY +X ULLAGE 
PRO 

(NO ULLAGE) V34E Exit P63 
-

IGN 06 63 VI 
H DOT(-DESCENT) 

(.lfps) 
(. lfps) 

(ft) 

� 
• 

! 
+:05 

H(+ABOYE Rl.S) 
DES ENG Cll) OYRD - ON 

*(OPS ABORT) ABORT - PUSH • ·, 
* (APS ABORT) ABORT STAGE - PUSH* 

40.000 ft V57E 
F 06 68 SLANT RANGE. TG. AII(LR-LGC) 

(.lna. •in-sec. ft) 
(UPDATE) PRO 
(EXIT V57) V34E (To 06 63) 

F 50 68 SLANT RANGE .  TG. !It (LR-LGC) 
(.lnm. min-sec. ft) Verify All Decreasing ( STOP UPDATE) ENTR ( To 06 68) 

(CONTINUE UPDATE) PRO (To 06 63) 

(MAN) fi)OE CONT: PGNS-ATT HOLD 

u 
0 
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+08:30 

PGNS-44 

*AlT. & VEL Lt - On* 
* RANGE/VELOCITY * 
* NOT GOOD * 
*PROr,AAM L t - On * 
* VOSN09E * 
* 0051 1  LR Not in * 
* Pos 1 * 
*LOG ANT-DES .Wait * 
* 10sec� Then AUTO * 

P64 DISPLAYED 

P64 APPROACH PHASE 

P64 DISPLAYED 

F 06 64 R1 ,TR/LPD . (sec-deg) 
(.1fps) 

(ft) 
R2 H DOT(-For Descent) 
R3 H(+ landing Site Radius) 

*F 05 09 00523 LR DID NOT* 
* ACHIEVE POS 2 * 
*(CONTINUE) PRO * 
* 
* 
*(RECHECK) V32E 

* 
*(TERM R12) V34E 

Moni tor Atti tude Change 
To E natl e Landino S i te . 

V i s i b i l i tv .  

( '""N) f.() DE COtH : PGNS -A TT HOLD 
(TO USE LPD } PRO 

* 
* 
* 
* 

* 

(r:ooinal Landing S i te} To 5 When TR=O 

* 

06 64 Observe rl(JTlinal  landing S i te 
Using LPD And N64 LPD D i sp l a y .  
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5 
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2 

3 

1 

PGHS-45 
Redesignate landing Site 

As Desired (+Pitch Redesignates 
landing Site Toward LM) 

P65 DISPLAYED 

P65 LANDING PHASE {AUTO) 

P65 Displayed 

F 06 60 V (OOR) ( .lfps) 
( .lfps} 

( ft) 

TD+3:00 

H DOT (-Descent) 
H (+ >LANDING SITE RADIUS) 

Monitor Attitude Maneuver To 
local Vertical Attitude 

(+Z Downrange) 
H DOT (R2)� -00030 
t()DE CONT: PGNS-ATT tellD 

or AUTO 
(ROD LANDING) M>DE CONT: PGNS-ATT HOLD 

ROD - Activate 
To P66 

(MAN LANDING) TTCA - Advance Until: 
THRUST : 00= 1 OS 
THR CONT - K'N 
To P67 

(AUTO LANDING) To 3 

H(actua l ) =  5.6 ft LUNAR CONTACT lt - On 
t«lDE CONTROL - ATT HOLD 
ENGINE STOP - Push 
PRO 

V37E 68E To P68 

P66 LANDING PHASE (ROD) 

P66 t'hplayed 
( F�ro�m P67)TTCA-Retard Gradua l ly 

THRUST IND(Left Side)-Monitor 
(Maintain Constant Thrust/ 
Chamber Pressure) 

.. 

-a 
s.. 

Jl 

• • 

• 
I • 
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PGNS-46 

2 F 06 60 V(HOR) (.lfps J H DOT(-Descent) ( .lfps 
H(+ >Landing Site Radius) (ft) 

ROD - Input ROD As Desired 

(MAN LANDING) nCA - Advance Until : 
THRUST IND: OMD•lOS 
THR CONT - HAN 
To P67 

3 H(Actua1 )•5 .6 ft LUNAR CONTACT Lt - On 
ENGINE STOP • Push 

TD+3 :00 PRO 
Y37E 68E To P68 

P67 LANDING PHASE (MANUAL) 

1 P67 Displayed 

2 F 06 60 Y(HOR) ( .lfps) 
H DOT (-Descent) ( . lfps) 

(ft) H(+ >Landing Site Radius) 
(ROD LANDING) THR CONT - AUTO 

3 

TD+3 :00 

1 

To P66 

H(actua1 )•5.6 ft LUNAR CONTACT Lt - ON 
ENGINE STOP - Push 
PRO 

V37E 68E To P68 

P68 LANDING CONFIRMATION 

V37E 68E 

2 F 06 43 LAT(+NORTH) ,LONG(+EAST) ,ALT ( . 01° , . lnm) 

3 F 37 

RECORD LAT ____ 0 

LONG ____ 0 

ALT 
PRO 

----"" (Nominal zero) 

"0 
� • 
.., ...., 
-



1 

2 

3 

DPS 
OFF 

4 

06 63 

PGNS-47 

P70 DPS ABORT 

ABORT-PUSH (FrGII P63,64,65,66 ,67) 
*F 50 25 Rl 00203 * 
* GUID CONT - PGNS * 
* tiJDE COHT: PGNS - AUTO* 
* THR COHT - AUTO * 
* PRO * 

VI,H DOT ,H ( . lfps , ft) 
VI Increasing 
H DOT ins Posftfve 
H Increasing 

H<25000-Monftor Attitude MnYr To 
Loc.l Vertical Wfth Wtnclaws 
Downrange. X-axis Override 
lnhtbfted. 

H>25GOO-or H DOT >00400-Monitor Atti
tude Mnvr To Abort Attitude 
With Windows • 

X-axts OVerride Restored. 

(To Monitor Time To Go And Crossrange Velocity) 
V16 N77E 

16 77 TG,V(Y) (mfn-sec , . lfps ) 
N85E 

16 85 VG XYl (LM) ( . lfps) 
( If  Burn >400 sec, 

PDJ+6:20 
DES REG (2) - CLOSE) 

YGX • 100 fps 
DES ENG CMD OVRD - OFr 

NULL COMPONENTS 
KEY REL 

F 16 63 V l ,HDOT, H 
ENG STOP • Push 
ENG ARM - OFF 
ABORT • Reset 
PRO 

( . l fps ,ft) 

. .  ' 
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2 

3 

DPS 
OFF 

4 

PGNS-47 

P70 DPS ABORT 

ABORT-PUSH ( P63,64,65,66,67) 
*F 50 25 Rl 00203 * 
* GUID CONT - PGNS * 
* ti)D£ CONT: PGNS • AUTO* 
* THR CONY - AUTO * 
* PRO * 

06 63 VI,H DOT,H ( . lfps ,ft) 
VI Increasing 
H DOT Renafns Positive 
H Increasing 

H<25000-Monftor Attitude Mnvr To 
Local Vertical With Windows 

• X-axis Override 
Jnhfbftecl. 

H>25000-or H DOT >00400-Monftor Atti· 
tude To Abort Attitude 
With Windows Do.-nrange. 
X-axis Override Restored. 

(To Monitor Tfme To Go And Crossrange Velocity) 
Y16 N77E 

16 77 TG,V(Y) 
N85E 

1 6  85 VG XYZ (LM) 
( If Burn >400 sec, 

POI+6:20 
DES REG (2) - CLOSE) 

VGX • 100 fps 

(mf n-sec , • 1 fps ) 

( . lfps) 

DES ENG CMD OVRD - OFF 

NULL COMPONENTS 
KEY REL 

F 16 63 V l ,HDOT, H 
ENG STOP - Push 
ENG ARM - OFF 
ABORT - Reset 
PRO 

( . l fps,ft) � I 
:E _, 



5 

en 7 
\0 en 
-

• 
\0 
"" 
.! 1 
s I u 
0 

' 

� I  fU -o  
APS c .,  

u Gt  IGN ·- c 
��� � fU J:  

al U  

PGNS-48 
F 16 85 VG XYZ (LM) 

(DISPLAY ORB PARAM) V82E 
(TERM) PRO To 7 

( . lfps) 

F 16 44 APO AL T ,PER AL T, TFF ( . lnn,•fn-sec) 

F 37 

06 63 

RECORD APO Al.T ---- nn, 

PER ALT  ---- nn, 

PRO To 5 
TFF ____ mfn-sec 

P71 APS ABORT 

ABORT STAGE -Push (From P63,64,65, 
66,67,70) 

*F 50 25 R1 00203 • 
• GUID CONT - PGNS * 
* f()OE CONT: PGNS - AUTO * 
• PRO 

VI , H  DOT ,H  
ENG START - Push 
ENG ARM - ASC 
If  ENG STOP Lt - On 

ENG STOP - Reset 
BAL CPL-ON 
SYS A&B ASC FEED 2 (2) 
MAIN SOV(2)-CLOSE 
CRSFD - OPEN 

VI Increasing 
H DOT Rema ins Positive 
H Increasing 

• 

( . lfps ,ft) 

- OPEN . 



2 

APS 
OFF 
3 

4 

5 

PGNS-49 

tor Attitude Mnvr To Loca 1 
Vertical llfth llfndows Downrange. 
x-axfs de Jnhfbfted. 

H>25000 or H tor Attt 
Mnvr To Abort Attitude With 
Downrange. x-axts Overrfde 
Restored. 

(To Monttor Tf• To Go And Crossrange Velocity) 
V16 177£ 

16 77 TG.V(Y) (•tn-sec • •  lfps) 
185E 

16 85 VG XYZ (LM) ( .lfps) 
VGX • 200 fps • 

Mil SOY (2) - OPEl 
SYS AlB ASC FEED 2(2)-tLOS£ 
CRSFD-ctOSE 

V&X - 100 fps ,DIG ARM - OFF 
'*NO Cutoff * 
* ABORT STAGE - Reset* 

NIU COMP<ItENTS 
KEY REL 

F 16 63 VI,H DOT,H 
ENG STOP - Push Then Reset 
PRO 

F 16 85 VG XYZ (LM) 
(DISPLAY ORB PARAM) Y82E 
(TERM) PRO To 6 

( .lfps,ft) 

( . lfps) 

F 16 44 APO ALT ,PER ALT, TFF ( . 1nm,m1n-sec) 
RECORD APO ALT ---- nm, 

PER ALT nn, 

PRO To 4 
TFF ____ mtn-sec 

6 F 37 
\ 
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PGNS-50 

1 V37£ 72£ 

2 

3 

4 

F 06 1 1  TIG (CSI)/T(APOAPSIS) (hrs .. in , .Olsec) 
PRO 
If Zero, T (APOAPSIS) Displayed 

F 06 55 APSIS (COlt), E (+OOOOX, .01°) 
R3, OOOOY 

For Y � 0, COlt At 
CSI + Jtaltiple Of lSOO 
Specified By Rl(X) 

PRO 

F 06 37 TIG TPI (hrs .. in, .Olsec) 
PRO 

F 16 45 M,TFI,MGA (-00001 )  (•rks .. fn-sec,.01°) 
(RECYQ.E) V32E 
(TERMINATE MRKS) PRO *F 05 09 00600 No Intersection On '*' * First Iteration • 

* 00601 POST CSI AL T <35 ,000 f� * 00602 POST COif ALT <35 000 fr" 
* 00603 TIG(COH)-TIG(CSI <1011tn• -v * 00604 TIG(TPI)-TIG(CDH <lOitn• � 
* 00605 NO SOL IN 15 TRIES • � * 00606 AV (CSI) >1000 fps IN � ;c * Iterations • 
* V32E To 1 Adjust Inputs • 

5 f 06 75 AH(COH) ,AT(CDH-CSJ ) ,AT(TPI-CDH) 
PRO ( . l,.,•fn-sec) 

6 F 06 81 AVXVZ (LV) (CSI ) 
PRO 

7 F 06 82 AYXYl (LV) (CDH) 
PRO 

( .lfps) 

( .lfps) 

• 



8 

9 F 37 

1 

2 

3 

4 

F 06 13 

F 06 75 

V37� 7¥ 
TJ� � (hrs,-tn,!'Ol 
PRO To 4 

AH(tDH),4T(TPI-cDH) ,4T(fJ6
(
TP. 

PRO !' 1 

) 

F 06 81 4YXYl (LV) (CPH) ( !'lfps) 
(To Out-of-Pl1pe Y•loctty) 

06 16 T EYEJ1T 
PRO 

(brs,.tn ,.01sec) 

F 06 90 Y,YDOT,PSI ( .Olna,.lfps , .01°) 
(RECYCLE) V32E To (F 06 16) 

PAO 
PRO 

F 16 45 M, TFI ,MGA ( -00001 )  (•rks .aatn·sec, .01°) 
(RECYCLE) V32E To 2 
(TERMINATE) PRO To 2 
(FINAL PASS) SET EVENT TIMER TO TFI 

PRO 
TranSIItt Par .. ters To CSM 

.. 
� 

J 
8 

*F 05 09 00611 NO TIG FOR EL AN� F* 
* (CONTINUE P73) PRO To 2 
* (RECYCLE) ¥32£ To 1 CHANGE TIG * 
* (TERMINATE) V34E To 5 * 

5 F 37 
\G • 
z _, 

' 
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PGNS�52 

P74 CSM TPI TAIGETIIG 

1 Y37E 74£ 
f 06 37 TIG TPI 

PRO 

2 F 06 66 N,E,CEITANG 
PRO 

4 

5 

(To C.1�llte E A� TIG Tf-.) 
+OOOOO in R2 

*(�1A111W E Only) * 
*F 05 09 00611 NO $01.. * 
* ,_, T.- 1 Rttttrg•t* 

f 16 45 M,TFI,MGA (�1 )  (•rks .. fn�se,u01°) 
(�CYQ.E) Y32£ 
(T[IIIJNATE fMKS) PRO 
(flfW. PASS,MGA,-00002) SET EVENT TIMER 

PRO To 8 
Trans-it T.- CSM 

F 06 37 TIG TPI (hrs.-fn..,Olse�) 
PRO 

(If E CoMputed, Thfs Dfsplay 
Replaced By V06N55 As In 2 Above) 

F 06 58 HP,AV(TPJ) ,AV(TPF) ( . lna,.lfps) 
PRO To 7 (Final Pass To 6) 

6 F 06 81 AVXYl (LV) 
PRO 

( . lfps) 

7 F 06 59 AVXYl(LOS) 

8 F 37 

PRO To 3 
( . lfps) 



1 

2 

PGNS-53 

V37E 75E 
F 16 45 M,TFJ,MGA (·00001 )  

(RECYCLE) V32E To 3 
(TERMINATE MilKS) PRO 

F 06 81 AVXYl (LV) 
PRO 

• 
( .1fps) 

3 F 06 59 AVXYl(LOS) ( . 1fps) 
PliO 

eft 4 F 16 45 M,TFI,MGA (..00001 )  (•rks.-tn-sec,.01°) • 
R£CYCLE)V32E TO 3 -

5 F 37 

TERMINATE MARKS) PRO To 2 � 
FINAL PASS) (MGA,-00002) SET EVENT TIMER, � 

PRO, Transllft Paraeters To CSH .J *V06N52E Rl , ACTCENT ( .01°) '9 *If ACTCENT Betwen 1700 And 190°� 
* V37E 75E Retarget 

. 

P76 TARGET AV 

V37E 76£ 

1 F 06 33 TIG ( hrs .mfn • •  Olsec) 
PRO 

2 F 06 84 AV(LV) XYZ 
PRO 

3 f 37 

( .  lfps ) 
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PGNS-54 
¥40 120 ICDU ZERO 

V40 N20E 
*PROG Lt - On * 
"YOS I09E 00206 ISS IN * 
* COARSE ALIGN I GIMBAL * 
* LOCK * 
-coarse A1fgn To o.o.o Then * 
* Reselect ¥40 N20 * 

II) ATT Lt - OFF 

Witt 15 sec Then ContfMie Progra. In 
Progress 

Y41N20 OOARSE ALIGN ltiJ 

V41N20E 
F 21 22 LCMD NEW ICDU ANa.ES 0 .I.M 

41 COARSE AI.. IGN 
NO ATT Lt - On 
FOAl Torques 

*PROG Lt - On * 
*YOSN09E 00211 COARSE * 
* ALIGN ERROR * 
*Y16N22E N22 Wfth* 
* N20 * 
*Repeat V41N20 

V41N72 COARSE ALIGN RR 

• 

RR ti)O£ - LGC 

V41N72E 
F 21 73 RR TRUN,SHAFT ( .01°) 

load Desired Trun and Shaft Angles 

F 04 12  Rl 00006 SPECIFY RR FUNCTION 
R2 00001 LOCK ON CSM 

00002 CONT DESIGN 
PRO 



4 41 awtsE ALIGN 
(To Monitor Driving In COfiT DESIG IIIDE) 

¥161172£ RR TRUN .  SHAFT ( .01°) 

'*PAOG Lt - On .,\ .-

1 

2 

1 

2 

¥42 

'*VOSN09E 00502 BAD MaE IIIPUTS* , 
* 00503 110 DATA GOOD IN * 
* 30 SEC DESIGN * 
* 00515 RR CDU FAIL * 
* DISCRETE * 
*(TERM CONT DESIGN) V44E * 

V76E (If IIJDE CONT (PGNS) - ATT HOLD) 
¥42£ 

F 21 93 GYRO MGLES (XYZ) ( .001°) 
Load Desired Angles 

42 FINE ALIGN 
Gyro Torquing (NO ATT Lt - Off) 

¥43 FOAl BIAS CI£CK 

IIJOE CONT: PGNS - OFF 

V37EOOE 

3 V43E 
F 21 22 LOAD NEW ICDU ANGLES YPR ( • 01 •)  

FOAl Needles Deflect 

4 ENTR 

5 

F 21 22 NEW ICOU ANGLES YPR ( .01°) 
Load ( -) ICDU Angles 

43 Verify FOAl Needles Return To o.o,o 

= 
-

• 
� 
.. 
.I B 
u 

0 

' 



10 I 
::£ _, 

PGHS-56 

Y47 AGS INITIALIZATION 

Tl.M-HI 
1 Y161165E 

16  65 LGC TIME (hr.-in • •  Olsec) 
377 + GET-PGNS/AGS BIAS TIME (.l•tn) 
ENTR-(At Correct PGftS Tf��e) 

2 Y47E 
F 06 16 GET OF AGS Q.OCK 

load PGNS/AGS TIME BIAS 

3 414 +1 

4 PRO (32 Sec Elapse Before Step 5 
Appears If COU Zero Is Issued. 
Othervf se 20 Sec) 

5 F SO 16 lete 

6 

7 

8 

1 

400t-3 AGS/PGNS ALIGN 

Y83E 
F 16 54 R.RDOT,THETA (.Olnn • •  lfps, .Ol0) 

440R RANGE RATE (+2.5 fps) (. lfps) 
PRO 

-

V48 DAP CONFIGURATION 

V48E 
F 01 46 DAP CONFIGURATION (ABCDE) 

(CONFIG) A 1 - ASCENT 
2- DESCENT 
3- DOCKED 

{X-TRANS)B 0-2 JET RCS A, 1-2 JET RCS B, 
2-4 JET RCS A,  3-4 JET RCS B 

(SCALE) C O-F;ne(4°/sec) ,  1 -Normal (20°/sec) 
(ATTDB) D 0- . 3° ,  1- 1° ,  2-5° 
(RATE) E 0- . 2°/sec, 1 - .5°/sec,Z-2°/sec 

3-10°/Sec 
PRO 



PGNS-57 

2 F 06 47 LM wr ,  CSM wr (lb) 
PRO (Ter��fnates If Staged) 

3 F 06 48 ENGINE TRIM PITCH. ROLL ( .01°) 
ENG GtiiL - EMBLE 
ENG STOP - PUSH 
ENG ARM - DES 

(TRIM) PRO (ENG Cia. L t - On 
When Gimbals Reach Lfmfts) 

(EXIT) V34E 

4 F 50 48 TRIM COMPLETE 

1 

2 

3 

Continue Interrupted Program 
PRO 
ENG ARM - OFF (ENG Gfll. L t-QFF) 
ENG STOP - Reset 

V49 CREW DEFINED �EUVER 

¥37£00£ 

¥49£ 
F 06 22 NEW ICDU YPR 

PRO 

F 50 18 REQUEST fiiVR TO FOAl RPY 
(AUTO OR TRIM) GUID CONY: PGIIS 

fiJDE CONT: PGNS - AUTO 
PRO 

(MAN) ti)I)E CONT: PGNS - ATT HOLD 
tiMt 

PRO To 3 
(BYPASS) � (Exit V49) 

4 06 18 AUTO tltVR TO FOAl RPY ANGLES 
Mon Auto Mnvr To 3 



1 

PGNS-58 

V55 INCREMENT LGC TIME 

VSSE 
F 21 24 4T 

Record 
hrs) 

---)•tn) 
---

'see) 
LOad 4l 

V64 S-IWID ANTENNA 
1 V64E 

1 

1 

F 06 51 S-80 PITCH, YAW 
PRO 

¥67 W-MTRIX ERROR DISPLAY 

V67E 
F 06 99 POS ERR, VEL ERR, RADAR BIAS ERR (ft, .lfps , 

(REINJTJAL) V25E , Load Values 11r) 
PRO 

¥74 LGC DOWNLINK 

V74E (42 see) 

¥82 ORBIT PARAMETER DISPLAY 

1 V82E (GO To 2 If AVE G-Gn) 
F 04 12 Rl 00002 SPECIFY VEHICLE 

R2 00001 LM 
00002 CSM 

PRO 

2 F 16 44 HA,HP,TFF ( .lna,mtn-see) 

1 

(UPDATE) Y32E (Not Required If AVE G-Gn) 
PRO 

Y83 RENDEZVOUS PARAMETER DISPLAY 

V83E 
F 1 6  54 R,RDOT,THETA 

(EXIT) PRO 
( .Ol nn ,  .lfps , .01°) 

< Cit 'Cit • 

i 



� 1 
> • ., 2 ., 
> 

1 

2 

3 

4 

5 

1 

PGNS-59 

V85 RR LOS, ELEV DISPLAY 

RR fi)OE - LGC 

V85E 
F 16 56 AZ, ELEV 

(TERM) PRO 

Y89 RENDEZVOUS FINAL ATTITUDE 

Y37EOOE 

Y89E 
F 04 12 R1 00003 SPECIFY TRACKING ATTITUDE 

R2 00001 (+Z AXIS) 
00002 (+X AXIS) 

PRO 

F 06 18 FINAL FMI RPY ANGLES 
(AUTO MYR) PRO 
(RECALCULATE) V32E To 3 

F 50 18 REQUEST tltVR TO FOAl RPY ANGLES 
(AUTO OR TRIM) GUID CONT : PGNS 

11)0£ CONT : PGNS - AUTO 
PRO 

(MN) fi)DE CONT: PGNS - ATT HOLD 
.. VR 

PRO To 4 
(BYPASS) ENTR (EXIT V89) 

06 18 AUTO ..vR TO FOAl RPY AN6l.ES 
Mon Auto Mrwr To 4 

V90 OUT -Of -PLANE DISPLAY 

V90E 
F 06 16 GET EVENT 

(0, PRESENT TIME} 
PRO 

(hrs ,mfn , .Olsec} 

2 F 06 90 Y,  YDOT ,PSI ( .Olnn, .lfps , . 01°) 
(RECYCLE) V32E To 1 
(EXIT) PRO 

I 



1 

2 

3 

4 

5 

6 

PGNS-60 

PGNS TURN-ON AND SELF-TEST 

F 88 88 

F 21 01 

1 5  01 

If STBY Lt - On, PRO 

CB( l l )  PGNS: IMU OPR - Close 
(NO An Lt - On 90 Sec) 

V35E 
DSKY LIGHT CHECK 

(Mister Ala,., LGC I ISS Yarning, 
And ALL DSKY Lts - On, 8 ' s  In All 
Registers , Lts And DSKY Reset In  5 Sec) 
NO An Lt - Off (Waft 20 Sec) 

RSET 

V25H01E 1365E 
E,E,E 

¥15 NOlE 1365E 
Rl , R2, R3 All Zero 

¥21 N27E lOE (Test Fixed And Erasable 
15 01 Rl fUiber Of Errors ) 

R2 fUtber Of Tests Started 
R3 N•ber Of Tests Successful 

(Test SUccessful If R2>3 Within 78 sec) -

*PROG Lt - On * 
* V05N09E 01102 SELF-* 
* TEST ERROR * 
'*IIOSE Record For MSFN * 
.. 
.. 
.. 
.. 
.. 
.. 

.. 

Rl * 
-------: .. 

R2 .. 
-------: . 

R3 .. 

V21 N27E OE TERMINATE SELF TEST 



• 

-

PGNS-61 

8 V91 E BANKStl4 

1 

2 

3 

4 

1 

2 

3 

4 

F OS 01 R1 Slit OF BAICK 
R2 BANK NO. 
R3 WRD 

{NEXT BANK) PRO (If �R1 Record For MSFN) 
(TEllO V34E 

PGNS ORDEAL INITIALIZATION 

CB(l l )  At; BUS B: ORDEAL - Close 
FLIGHT DISPLAYS: ORDEAL - Close 
FOAl 1 or 2 - ORB RATE 
EARTH/LUNAR - LUNAR 

¥82£ 
F 04 1 2  R1 00002 SPECIFY VEHJQ.E 

R2 00001 lM 
PRO 

F 16  44 HA, .. , TFF 
Average HA I ,. 
All SET - Set 
PRO 

V83E 
F 16  54 R,  ROOT, THETA 

KJDE - OOLD/FAST 
SLEW - To THETA 
fi)OE - OPR/SL€11 
PRO 

PIPA BIAS OtECK 

EVENT TIMER - Zero 

( . l,.,min-sec) 

Rates <.1°/sec With No Thruster Firing 

V25N21E .  E ,  E ,  E/EYENT TIMER - START 

V06E 
06 21 XYZ PIPA COUNTS (+XXXXX. )  

At T+80sec - ENTR 
T+80sec (X)R1 (Y}R2 (Z)R3 

\0 • 
2: _, 
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6 

1 

2 

PGNS-62 
Calculate XYl Bias: 
Take Last 3 Digits Of Displayed 
Bias And Add 2 Zeroes 

x ____ _ 

v ____ _ 

z ____ _ 

V06N01E. 1452£ (Review X Bias) E 
1454E (Review Y Bias} E 
1456£ (Review Z Bias) 

V21N01E 
F 21 01 LOAD 1452E(Calc X BIAS)E.E 

1454E(Calc Y BIAS)E.E 
1456E(Calc Z BIAS)£ 

Sign As In Measured Bias In Step4 

LGC CLOCK INITIALIZATION 

V06N65 
ON CSM MARK - ENTR 

06 65 SAMPLED LGC TIME 
RECORD 
___ (hrs} 

___ (min} 

(sec} 
=COMP=ur=t:--:CSH/LM � T 

VSSE 
F 21 24 LOAD �T 

. 

(hr ,min, .Olsec) 

(hr ,min , .01 sec) 



PGHS-63 

LANDING RADAR SELF TEST 

1 CB( 11)  �: LOG RDR - Close 

2 

3 

4 

X-POINTERS(Both) - HI MUll 
TEMP M)N - LOG RDR (SOO - 70°f) ; 
RATE/ERR JI)N - LOG RDR/CMPTR 
RNG/ Al. T II)N - AL T I Al. T RATE 
LOG ANT - DES 
R)DE SEL - LOG RDR 

RADAR TEST - LDG(A1t And A1t Rt Tapes 
Drive) 

TEST tOtiTOR - Al.T XMTR (2.1 To 5.0) 
(3.4Y) 

- VEL XMTR (2.1 To 5.0) 
(3.3v) 

AlT/AlT RT MDN - +7900 To +8100 ft/-478 
To -482 fps 

XPOINTER - UP, RT 

V63E INITIATE RDR SELF TEST 
F 04 12 R1 00004 SPECIFY RDR 

R2 00001 RNDZ RDR 
V22E 2E LOG RDR 
PRO 

F 16 66 SLANT RANGE, ANT POSITION 
R1 + 08277 To +08297 (+08287 ) 
R2 + 00001 
PRO 

(ft) 

6 F 16  67 VX,VY,VZ 

7 

8 

R1 -00494 (+2) 
R2 +01861 (+2) 
R3 +01331 (+"2) 
V34E (If Antenna Not Can1nanded 

To HOVER, Go To 13) 

LOG ANT - AUTO 

V59E COMMAND ANT TO POS 2 (22 Sec ) 



PGNS-64 

9 V63E INITIATE RDR SELF TEST 
F 04 12 Rl +00004 SPECIFY RDR 

R2 +00001 RNDZ RDR 
V22E 2E lOG RDR 
PRO 

10 F 16 66 SlANT RANGE . ANT POSITION 
Rl +08277 To +08297 
R2 +00002 

1 1  lDG ANT - DES (10 sec) 
F 16 66 R2 +00001 (PROG lt-On. VOSN09E.OOS22 RSET) 

12  lOG ANT - AUTO 
F 16 66 R2 +00001 

V34E 

13 RDR TEST - OFF 
CB( 11  ) PGNS: LOG RDR - Open 

RHDZ RDR SELF TEST 

1 VERIFY: CSM RCS THRUSTER 83 - OFF 

2 

: RADAR XPONDER - OFF 
RNDZ RDR ANT - Released 
X-POINTERS (Both)-HI fiJLT 
RATE/ERR tOt (Both) - RNOZ RADAR 
Anllll)£ ti)N (Both) - PGNS 
RNG/ALT ti)N - RNG/RNG RATE 
SHn /TRtt.1 - +50° 
RR tilDE - SLEW 
TEMP MONITOR - RNDZ (+10° To +145°) 

CB( l l )  AC BUS A: RNDZ RDR - Close 
: RNG/RNG RT/AlT/AlT RT

Close(Wait 30 sec) 
RR GYRO S£l - SEC 
CB( l l )  PGNS: RNDZ RDR - Close 

(NO TRACK lt-On) 
FliGHT DISPLAYS : RNG/RNG RT/AlT/AlT RT

Close 



3 

4 

5 

PGNS-65 

Slew left To Mode I Region (18 sec) 
Slew Right, Down , Left , Up (FOAl Needles 

Right, Down , Left , Up) 
SLEW RATE - LO 
SHAFT/TRUN - +5° 
Slew Right, Dawn , Left , Up (FOAl Needles 

Right, Down , Left , Up) 

RR MODE - AUTO TRACK 
RADAR TEST-RNDZ RDR (Rng Rt Tape Drives To 
-500fps1 X-Pointers and FOAl Needles Vary 
BetWeen t5° . After 12  sec , Rng Tape Dri ves 
To 194, N\) TRACK Lt - Out) a. a. \DV) 

a.� 
TEST MONITOR - AGC ( 1 . 0 To 1 . 8) (1 .5) r-

- XMTR PWR (2.1 To 4 . 1 )  (3. 7) \D� 
- SHAFT ERR (2.2 To 2.611/2cps} ... �. 
- TRllt ERR (2.2 To 2.511/2cps) .!.! 
- A� o� 

u 
6 Set NORRMON Flag 

V25 N07E 
101£ I 10E.  lE  
RR PllDE - LGC(NO TRACK Lt - On , Wait 10  sec) � 

0 �  
u o  

·- c: 
7 V63E START RHDZ RDR SELF TEST ; � 

8 

9 

1 0  

F 04 12  Rl 00004 SPECIFY RADAR co u 
R2 00001 RNDZ RADAR 
PRO 
NO TRACK Lt - Out After 12  sec 

F 16 72 RR TRUN • SHAFT 

F 16 78 

Rl Varying tl/2 cps 
R2 Varying tl/2 cps 
PRO 

RNG, RNG RT, TFI ( .Ol nm,fps ,min-sec) 
Rl +195.30 To +195 .70 (TM Within+1 . 2  of Rl ) 
R2 -00480 To -00520 �TM=2 <R2) 

-

RJ 00 : 00  

V34E 



� I 
3 

1 1  

12 

1 3  

14 

15 

PGNS-66 

RADAR TEST - OFF (NO TRACK L t - On. 
X-Pntr-Center) 

V40N72E RRCDCIJ ZERO (10 sec) 

SHFT/TRUN - +50° 
V41N72E 

-

N73 Rl +04000 
R2 +04(!)00 

N12 R2 0Gm02 
V16N72E (Verify FOAl 
V44E 

SHFT /TRUN - +5° 
RR GYRO SEL '::' PRIM 
V41N72E 

N73 R1 -00400 
R2 -OOtOO 

N12 R2 00002 
V16N72E (Verify FDAI 
V44E 

V41N72E 
N73 Rl +00000 

R2 +28300 
N12 R2 00002 

V16N72E 

les Up I Right) 

. les) 

CB ( 11 ) PGNS: RNDZ ROR - Open 
AC BUS A :  RNDZ RDR -

V44E 
Notify CSM To Enable Thruster B3 

-

1 %  � 
. ., 
- -

�� 
-

-
.., :a  

i� 
-

• 



• 
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PGNS-67 

LGC THRUSTER INHIBIT 

1 V2SN07E 

2 

3 

1 

1 

2 

(VERTICAL JET) 1257E 
(HORIZONTAL JET) 1260E 

XXXE (See Codes Be 1 ow) 
AlU - lOOE 
810 - 200E 
AlF - 4£ 
Bll - 200E 

82U - 20E 
A20 - 40E 
A2A - lOE 
82l .. 20E 

* 

B4U - lE 
A40 - 2£ 
B4F - 2E 
A4R - lOOE 

A3U - 4E 
830 - lOE 
83A - lE 
A3R - 40E 

CAUTION * 
*Affected QUid Val ve Must* 
*Be Open Before Next Step* 

lE 

V48E 
PRO 
V34E 

RR BIAS INITIALIZATION 

V21N01E 
1700E,E 
N15E,E 
E ,E  
E,E 
V93E 

REVIEW DATA IN ERASABLE HEKlRY 

Perform During Any Flashing Display 

Yl NlE OCTAL ADD E 
t 01 01 R3 OCTAL ADD, Rl (OATA)E 

0\ 
\0 
0\ 
-

• 
\0 
� 
u .a 

�I 
I 

� 
.. "a o .,  
u oa  - -=  
.,. .., IG .S:  

� (.)  

\0 
I 

2: _. 



• 
· �  � N 

1.. s.. cu .. 
..a ..a 0 0 

..., 
u 0 

I 

3 

PGNS-68 

N15E (For Next Succeeding Address)  
ENTR (For Each Succeeding Address) 

TO CHANGE DATA IN ERASABlE MEKlRY 

1 V21 NOlE ADD E 

2 

1 

1 

F 21 01 RJ ADD 
load New Data In Rl E 

N15E For Next Succeeding Address 
Load New Data E 
ENTR And load New Data For Each 

Succeeding Address E 

MlNITOR OF INPUT/OOIPUT 

VllNlOE 
F 1 1  10 LOAD CHANNEL ADD E 

LS 

R1 Octal Contents Of Specified Channel 

LOAD OUTPUT CHANNELS 

V21N10E 
F 21 10 LOAD CHANNEL ADD E 

R1 load Octal Data E 

FLAG WORD SET/RESET 

1 V25 N07E 
F 21 07 (load FLAGWORD ADD) E 

RMAX - VMAX LOAD 

V24 NOl E 
2004E ( RMAX ) 
77776E 
77776E 



PGNS-69 

2 F 22 07 (Load FLAGWORO BIT COOE)E 

BIT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
1 3  
14 
15  

3 

4 

1- 1  
2-2 
3-3 
4-4 
5-5 
6-6 
7-7 
10-8 

CODE 

1 
2 
4 

10 
20 
40 

100 
200 
400 

1000 
2000 
4000 

10000 
20000 
40000 

F 23 07 

SET 

E= 1 ,3, 5,7 
E= 2,3,6 ,7 
E= 4 ,5,6,7 
D= 1 ,3 ,5,7  
D= 2,3,6,7 
0= 4 ,5,6,7 
C= 1 ,3 ,5,7  
C• 2,3,6 ,7 
C= 4,5,6,7 
B= 1 ,3 , 5 ,7 
B= 2 , 3 ,6 ,7 
B= 4 ,5 ,6 ,7 
A= 1 ,3,5,7  
A= 2 ,3 ,6 ,7 
A= 4,5,6,7 

(Load 1-SET/0-RESET) E 

To Verify Load: 

RESET 

E• 0,2,4,6 
E= 0,1 ,4,5 
E= 0,1 , 2 ,3 
D• 0,2,4 ,6 
0• 0 , 1 , 4 ,5 
D= 0,1 ,2,3 
C= 0,2,4 ,6. 
C= 0,1 ,4 ,5  
C= 0,1 ,2,3 
B• 0,2,4 ,6 
B= 0,1 ,4,5 
B= 0 , 1 , 2 ,3 
A= 0,2,4 ,6 
A= 0,1 ,4 ,5 
A= 0,1 ,2,3 

V1N1E, FLAGWORD ADD ENTR 
01 01 R3 FLAGWORO ADD 

Rl FLAGWORO CONTENT (See Table Above) 

BINARY-TO-OCTAL COHVERSIO" 

000-0 
001-1 
010-2 
011-3 

100-4 
1 01 -5 
1 10-6 
1 1 1-7 

OCTAL-TO-DECIMAL CONVERSION 

1 1 -9 21-17 31 -25 41 -33 
12-10 22-18 32-26 42-34 
13-11 23-19 33-27 43-35 
14-12 24-20 34-28 44-36 
1 5- 13  25-21 35-29 45-37 
16-14 26-22 36-30 46-38 
17-15 27-23 37-31 47-39 
20-16 30-24 40-32 50-40 

ID 
I 

2: _, 



LM-6 

FLAG 

P25 FLAG 

lfll 

Rendezvous 

ADD 

74 

74 

74 

Lock On 74 

State Vector 75 

Update 75 

Track 75 

Basic Date __ lJc: ___ tobl:r 6, 1969 
Changed_ 

CODE SET 1 
(BIT) 

400 P25 Op!ratfnJ 
(9) PZ5 ROt Oper. 

200 
(8) 

100 
(7) 

20 
(5) 

200 CSM S.Y.� {Y81) 
(8) LM S.V. urpailed (98b) 

S. V. Update by Marks 
100 Allowed 
(7) s.V. Olidite by Air£s 

Not Alloued 

20 � Trackfpg Allowed 
(5) Rndz Tracking NOt X11owid 

C•4,5,6,7 
c=o,1,z,3 

C•2,3,6,7 
t•o,1,.,5 

C•1,3,5,7 
t•o,z,4,6 

0•2,3"6,7 
o-o,t,4,5 

C•2,3,6,7 
c-o,1,4,5 

C•1,3,5,7 
t80,2,.,6 

0•2,3,6,7 
DII0,1,4,5 

J.SI1 13MID 
J.SI1 91 jj 

- ·-



Manual Acqut re 76 

LOS CM 

External Y 

Final 

Acti ve Yeh 

Preferred 
Attitude 

REFSfM\T 

No Throttle 

LM-6 

76 

76 

76 

76 

76 

77 

101 

10000 
(13) 

4000 
(12) 

200 
(8) 

40 
(6) 

Enable IBn acq of CSM � RR  
Eili61e au acq Of 

CSM by RR 

Ftnal Pass Through Rndz 

fi� 
Rndz Prog Caap 

20 LH Actt ve Yeh 
( 5) cSM lett ve Viti 
10 

(4) 

10000 
(1 3) 

4000 
(12) 

REFSIIIAT Good 
REFWltf NOt GOO<I 

• 
• 

A•1,3,5,7 R,2,4,6 

B-4,51617 
A,1,2,3 

C•2,31617 tli0,1,4,5 

0•415,6,7 �P1,z,3,4 

0•2_.3,617 Di1011,4,5 
0•1131517 
o;o,z,4,6 

A•l ,315_.7 
A80,2IT.6 
B-4151617 
880,1,2,3 

Basic Date ' October 6, 1969 
Changed 

LIST 
CfWIIEL LIST 

i 



LM-6 

3 Axis 101 

No RR Mon 101 

W Matrfx 101 

Atti tude 102 

110 

Antenna 110 

Designate 110 

MA Mode 1 1 1  

Basic Date __ Oc_tober-�b, f969 

Changed --:·· 

40 
(6) 

10 RR W»-..1.--.... -... 
(4) 

1 
( 1 )  

20000 
(14) 

(12) 

1000 
(10) 

LOS Wtthfn Other RR Ant 

Desired LOS Wtthin 
Lf11 

DiStred Los ROt Uft6tn 
Lf• 

40000 Mtn ta,:1se �eel fY76� 
(15) Rite c.arid 1id 977 

0•4,5,6,7 
o-o.1.�.3 
0•1,3,5,7 
bli0.�.4.6 

E•1,3,5,7 
£80.�.4.6 

E•1,3,5,7 
£110.�.4.6 

A•2,3,6,7 
AII0,1,4,5 
B-4,5,6,7 
8110,1,2,3 

A-4,5,6,7 
A·o.1,z,3 



NON FLAGS 

Mark/Rejec:t 1307 10000 
(13) 

NJT Mark y 1307 2000 
( 1 1 )  

AOT Mark X 1307 1000 
(10) 

LM-6 

Use of Mark X or Y A•1,3,5,7 
USe of Air£ Re]ect x-o,2,t,6 
After Use of Mark Y 8•2,3,6,7 
After Mirt X & Y or sao,1,4,s 

Mark Reject 

After Use of Mark X B-1,3,5,7 
Aftir Mark 1 & Y or 8*0,2,4,6 

Mark Reject 

Basic Oate _ ___,;o_.c ... tober 6, 1969 
Changed---

� 
� 
II' • 
...., 
w 



PGNs-74 

CHANNEL LISTING 

CHANNEL BIT DSKY 

5 
OUTPUT 

6 
OUTPUT 

11 
OUTPUT 

12 
OUTPUT 

16 
INPUT 

1 E=1,3,5,7 
2 E=2,3,6,7 
3 E=4,5,6,7 
4 0=1 ,3,5,7 
5 0=2,3,6,7 
6 0=4,5,6,7 
7 C=1,3,5,7 
8 C=2 ,3,6,7 

1 E=1 ,3,5,7 
2 £•2,3,6,7 
3 E=4,5,6,7 
4 0=1 ,3,5,7 
5 D-2,3,6,7 
6 D-4,5,6,7 
7 C•1,3,5,7 
8 C•2,3,6,7 

1 £=1 ,3,5,7 
13 A•1 ,3,5,7 
14 A•2,3,6,7 

1 E=1 ,3,5,7 
4 D-1,3,5,7 
5 D-2,3,6,7 
9 C-4,5,6,7 

10 8•1 ,3,5,7 
11 8•2,3,6,7 
12 B-4,5,6,7 
13 A•1 ,3,5,7 
14 A•2 ,3,6,7 
15 A-4,5,6,7 

3 E=4,5,6,7 
4 D-1 ,3,5,7 
5 0•2,3,6,7 
6 D-4,5,6,7 
7 C•1,3,5,7 

FUNCTION 

JET 1 ON (B4U) 
JET 2 ON (A40) 
JET 5 ON (A3U) 
JET 6 ON (830) 
JET 9 ON (B2U) 
JET 10 ON (A2D) 
JET 13 ON (A1U) 
JET 14 ON (BlD) 

JET 7 ON ( BJA) 
JET 3 ON (B4F) 
JET 15 ON AlF 
JET 11 ON A2A 
JET 12 ON 82L 
JET 8 ON (AJR) 
JET 4 ON (A4R) 
JET 16 ON (81L) 

ISS WARNING 
ENGINE ON 
ENGINE OFF 

ZERO RRCOU 
COARSE ALIGN ENABLE 
ZERO ICDU 
+PITCH QUil TRIM 00 
-PITCH CJfBL TRIM 00 
�OLL QtBL TRIM 00 
-ROll CJ1Bl. TRIM 00 
LR POS 00 
RR AUTO TRACK ENABLE 
ISS TURN ON DELAY CCIFLETE 

MARK X 
HARK Y · 
MARK REJECT 
+RATE OF DESCENT 
-RATE OF DESCENT 



PGNS-75 

X) 1 Ea0,2,4,6 ABORT 
(INVERTED) 2 £=0,1,4,5 STAGE VERIFY 
INPUT 3 Ea0,1 ,2,3 ENG ARM 

4 D=0,2,4,6 ABORT STAGE 
5 D=0,1 ,4,5 AUTO THROm£ 
6 D-o.1 .2,3 DISPLAY INERTIAL DATA 
7 c-o,2.4,6 RR COU FAIL 
9 C-=0,1,213 ltiJ OPERATE 

10 8.0,2,4,6 G&N CONTROL OF S/C 
1 1  B-0 ,1 ,4,5 ltiJ CAGE 
12 8-=0 ,1 ,2,3 ICDU FAIL 
13 A=0,2,4,6 ltiJ FAIL 
14 Ac0,1 ,4,5 ISS TURN ON REQUEST 0. 
15 A=0,1,2,3 TEMP IN LIMITS \0 0. 

-

31 1 £=0,2,4,6 +PITCH MIN IMPULSE/+El LPD • 

\0 
(INVERTED) 2 £=0,1,4,5 -PITCH MIN IMPULSE/-El LPD � 
INPUT 3 £=0,1,2,3 +YAW MIN IMPULSE • .Q 

4 D=0,2,4,6 -YAW MIN UFULSE 0 � 
5 0=0,1 ,4,5 -tROll MIN IMPULSE/+AZ LPD u 0 
6 0.0,1 ,2,3 -ROLL MIN IMPULSE/-AZ LPD ' 

7 C=0,2,416 +X TRANSLATION 
8 C=0,1 ,4,5 -X TRANSLATION • 9 c-o,1,2,3 +Y TRANSLATION -

.., "a  10 8c0,2,4,6 -Y TRANSLATION O cu  
1 1  811(),1,4,5 +Z TRANSLATION u o-·- c 
12 8=0,1,2.3 -z TRANSLATION .,. ..,  

.., �  
13 A-o,2.4,6 AniTUDE tiM..D cn o  
14 Aa0, 1 ,4,5 AUTO STAB 
15 A.0 ,1 .2,3 ACA OUT OF DETENT 

. 

32 1 £.0,2,4,6 JETS 2,4 FAILED 
(INVERTED) 2 £11(),1,4,5 JETS 5,8 FAILED 

3 £.0,1,2,3 JETS 1 ,3 FAILED 
4 Da0,2,4,6 JETS 6,7 FAILED 
5 D-o,1,4.5 JETS 14,16 FAILED 
6 D-o,1,2,3 JETS 13,15 FAILED 
7 Ca0,2,4,6 JETS 9,12 FAILED 
8 c-o ,1 ,4,5 JETS 10,11 FAILED 
9 c-o.1 .2,3 GltiW. NOT ENABlED \0 

10 8.0,2,4,6 GIMW. FAILED • 
2: 

14 A-cl,1 ,4,5 PROCEED _, 



.. 
� 

PGNS.76 

33 2 E=0,1 ,4,5 RR PWR ON/AUTO 
(INVERTED) 3 E=0,1 ,2,3 RR RNG SCALE LOW 

4 0=0,2,4,6 RR DATA GOOD 
5 0=0,1,4,5 LR DATA GOOD 
6 Da0,1,2,3 LR POSITION 1 
1 Ca0,2,4,6 LR POSITION 2 
8 C=0,1 ,4,5 LR VELOCITY DATA GOOD 
9 C=0,1 ,2,3 LR RNG SCALE LOW 

10 B-0,2,4,6 BLOCK UPLINK 
11  8=0,1,4,5 UPLINK TOO FAST 
12 8.0,1,2,3 DOWNLINK TOO FAST 
13 Aa0,2,4,6 PIPA FAll 
14 Aa0,1 ,4,5 LGC WARNING 
15 Aa0,1,2,3 OSCILLATOR ALARM 



1 

2 

3 

1 

CSM S.V. 

21 37E 

E,2142E 

E,21 1 7E 

E,2122E 

E,21 1 3E 

PRO 

PGNS·77 

LM OR CSM S. V.  READOUT 

V83E 

After intergration: VOSNOlE 

LM S.V. 

2167E 

E ,2172E 

E ,2104E 

E ,2107E 
t--+-..... +-+--1 

E,21 1 3E 
1--+-+--t-+--1 

PRO 

Transmit S.V. & Time Tag 
To CSM 

LM OR CSM S.V. LOADING 

V37EOOE 
V71E 
21E 
1 501E 
(CSM S.V . )  00002E , Plus Xmi ted Pad 
(LH S.V . )  77775E, Plus lmi ted Pad 
V33E 

• 
,.., 
s.. 
cu 

1 > 
0 -

, 
1 



AGS-1 

AGS SELECTOR LOGIC LIST 

Address Ent� 

400 

407 

410 

41 1 

412 

413 

414 

+00000 
+10000 
+20000 
+30000 
+40000 
+50000 
+60000 

+70000 

+00000 

+10000 

+()()()()() 
+10000 
+20000 
+30000 
+40000 
+50000 
+00000 
+10000 
+00000 
+10000 
+30000 
+40000 
+70000 
+00000 
+10000 
+00000 

+10000 

+20000 

.,.JOOOQ 

Atti tude Hold 
Auto Guidance Steering 
Z-Body Axis Steet· tng 
UIJ Align 
lunar Align 
Body Axis Align 
Gyro and Accelero�eter 
Calibration (302 sec.32 sec) 

lnfl i�t Accele'f'OIIIeter Only 
Calibration ( 32  sec) 

Use Rotating External AY 
Reference Frame 
Freeze External AV tn 

Inertial Space And Allow 
AV's To Count 

Orbit Insertion Routfne 
CSI Routine 
CDH Routine 
TPI Search Routine 
TPI Execute Routine 
Extemal AV 
OPS or RCS Engine Select 
APS Engine Selection 
Reinitiate Test 
Test Successful 
logic Test Fail 
Mea'f)ry Test Fail 
logic & M!uory Test Fai l  
Norma 1 Pos 1 tton 
Store lunar Aziauth 
Navigation Initialization 
Ceq» 1 ete (AUTO) 

LH And CSM Navigation 
Initialization via 
PGHCS Downlinks 

LH Navigation Initial
ization via DEDA 

CSM Navigation Initial
ization via OEOA 

,.. 
s 
-
n 



415 

416 

417 

507 

623 

AG5-2 

+00000 NorMl Post tion 
+1 0000 Store Z-axts Di rection 

+1 0000 

+30000 

+00000 
+10000 
+00000 

+10000 

+00000 

+10000 

Cosines & Rng/Rng Rt Data 
in ROR Fi lter 

For CSI Calculation Select 
CDH At 1/2 Orbital Period 
Following CSI 

For CSI Calculation Select 
CDH At 3/2 Orbital Period 
Fol lowing CSI a-

Nonnal Position � 
Initial ize Radar Filter .- � 
Z Body Points In Di rection Of CSH � 
When In Z-Body Axis Steering • 

.-(400 set to +2) \0 • 

Z Body Points To Thrust Direction :: 
When (400 set to +2) ; � Z Body Parallel To CSM Orbit � � Plane When In Guidance 

���� Steering (400 set To +1 ) g z 
Z Body Parallel To Plane De
fined By W8 When In Guidance 
Steeri ng (400 set To +1 ) 



I 
s l  fti ""C'C  
O u  

. u "' - c: 
ut ftl  
ftS ..c 
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AGS-3 

DEDA INPUT/OUTPUT LIST 

Adde ess 

047 

053 

223 
224 

225 
226 
231 

232 
233 

240 
241 
242 
244 
245 
246 
254 
260 
261 
262 
264 
265 
266 
272 
274 
275 

:1)7 
310 

312 

Sine of Landing Azi111th 
Angle 

Cosine of Landing Azi•th 
Angle 

Attitude Update Input 
Ten11 In LM Desired 

Axis cal (0. 1.)  
major 

Lm1er Li•it of al (0.1.)  
Upper limit of al (0.1. ) 
Radi a 1 Distance of Landing 

Site Fro. Center of Moon 
Orbit Insertion Altitude 
Vertical Pitch Steering 

Alti Threshold 

Octal 

Octal 

100 ft 
100 ft 

100 ft 
100 ft 
100 ft l 

100 ft 
100 ft 

X Position (LM) 100 ft 
Y Position (LM) 100 ft 
Z Position (LM) 100 ft 
X Position (CSM) 100 ft 
Y Position C011p (CSM) 100 ft :f; 
Z Position C011p (CSM) 100 ft � 
LM E�ris Data (Epoch Ti��e) 0.1 llin B -
X Velocity (LM) . lfps � � 
Y Velocity (LM) . lfps · i� Z Velocity LM) .1

1
fps � g 

• fps -t 
Y Velocity C011p (CSM .lfps � 
Z Velocity (CSM) . lfps -e 

CSM Ephe.eris ta (Epoch Tille) 0.1 lain 
Initial Update Tfae For Radar Filter.l lrin 
Desired Update Tille For TIG TPI . 1  lrin ·-

(For CSI talc Only) 
Target Tille Of Prior 

To Refidezvous 
Tille Frc. TPI To 
Targeted TFI TPI (For TPI 

Search Routine} 

.01 llin 

.01 lrin 

.01 llin 

TPI Rendezvous Offset Tille (Stable .01 llin 
Orbit Rendezvous) 



316 
373 
377 
404 
405 
406 
450 
451 
452 
464 
465 

503 
514 
515 
516 

534 
535 
536 
540 
541 
542 
544 
545 
546 
547 
574 
604 

605 

607 
613 
616 

AGS-4 

Radar Range (R) 
AGS TIG CSI ,  COH. TPI, TFM 
AGS Collputer Ti• (T) 
4YX Use 470 For Readout 
4VY Use 471 For Readout 
4VZ Use 472 For Readout 
4VX LV +Fwd) 
AVY LV +Rt) 
AVZ LV +On) 
Vertical Pitch Steering, 

Attt�e Rate Threshold 
Target Radial Rate at 

Insertion lfmtt) 
Radar Range Rate (ROOT) Input 
C0111p0nents of Untt Vector 

Used to PROVIDE Yaw 

0.1 ,.. 
0.1 .tn 
0.1 arln 
Octal 
Octal 
Octal 
.lfps 
.lfps 
.lfps 
.lfps 

.lfps 

.lfps 
Octal 

Steering Out of CSM Orbft Pl ane Octal 
(400,+10000;623,+10000) 

Scale Factor for X Accelera.ter Octal 
Scale Factor for Y Accelera.ter Octal 
Scale Factor for Z Accelero.eter Octal 
X Accel Bias COIIp Coeff .001 ft/sec2 
Y Accel Btas eo.p Coeff .001 ft/sec2 
Z Accel Btas Collp Coeff .001 ft/sec2 
X Gyro Bfas Ca.p Coeff .01°/hr 
Y Gyro Bfas Ca.p Coeff .01°/hr 
Z Gyro Bias Ca.p Coeff .01°/hr 
Lunar Align Azt•th Correction Octal 
Section Staging Flag(+ Not Staged) Octal 
Lunar Surface Flag(+ Not On Octal 

Lunar Surface) 
Desired cotangent of LOS at TPI 

(TAN LOS TPI) 
HOOT Display Scale Factor 
Central Angle l fllf t On TPI 
Ullage Counter Value For Ullage 

Collpletfon 

Octal 

Octal 
Octal 
2 sec 



I 
-

AGS-5 
DEDA OUTPUT LIST 

Address 

211 

263 

267 
270 

277 

303 
303 

310 
311 
312 
313 
314 
315 
317 
337 
340 
341 
342 
344 
345 
346 
347 

357 
360 
361 
362 
364 
365 
366 
367 
371 
371 

Present Out-of CSM Orbit Plane 
Position 

100 ft 

Predicted Out-of-Plane Velocity At .lfps 
TIG (CSI, CDH, TPI ) ,  Present Out 
of Plane 0.1. 

6V To Be Gained (Except CDH) 
Present Vy Qut.of-CSM Orbit 

Plane Velocity (Vyo) 

. lfps 

.lfps 

Angle Betwen Local Horizon I .01° 
z Body Axfs (In Plane) 

Predicted LOS At TIG TPJ (TPI .ude) .01° 
LM/CSM Phase Angle at TIG • 

(CSJ ,COH) Present O.I.  
Tfme To Next (CSI,CDH,TPJ) 0.01 �n. 
Tille To Rndz 0.01 lllfn. 
Target Offset Tf• (TPI) 0.01 lllfn. 
Tf• To Perfcynthfan 0.01 llfn. 
6H Along LM Radial At TIG (CSI,CDH) .1 nn 
Predicted Altitude Of LM 0.1 rill 
LM To CSM Ra�e (R) 0.1 .. 
LM Altf (h) 0.1 r111 
X CGIIP of LM Position 100 ft 
Y C011p of LM Position 100 ft 
z Collp of LM Position 100 ft 
X CGIIP of CSM Posftfon 100 ft 
Y C011p of CSM Position 100 ft 
Z COIIp of CSM Posftfon 100 ft 
Predicted Altitude At TJG 100 ft 

(Except 0.1 . )  
Ti• To Burnout 
X C011p of LM Velocity 
Y COIIp of LM Velocity 
Z Collp of LM Velocity 
X CGIIIp of CSM Velocity 
Y COIIp of CSM Vel oef ty 
Z Collp of CSM Velocity 
LM Altf Rate (H DOT) 
6V For COH (Valfd fn CSI, Coast) 
av Dfrect Trans + Braking (TPI) 

fps/16 
.lfps 
.lfps 
. lfps 
.lfps 
.lfps 
.lfps 
. lfps 
.lfps 
.lfps 



372 
402 
402 
403 
423 
427 
433 
440 
470 

471 

472 

477 

AGS-6 
CSI To COH 4T (CSI) 
4H In Coell iptic Orbit (CSI,COH) 
Predicted Hp (TPI) 
LM Perigee Attitude (Hp) 
Desired Final tllOT (Except TPI) 
Present LM HOR Velocity LM Velocity 
Range Rate Between LM and 

CSM (R DOT) (-Closing) 
4VX Measured (LM) (+ Up) 

(Use 404 to zero) 
4VY Measured (LH) (+ Rt) 

(Use 405 to zero) 
4VZ Measured (LM) (+ Fwd) 

(Use 406 to zero) 
Predicted HOOT At CSI , COH, or 

TPI Tfme 
500 4Vgx LM +Up) 
501 AVgy LM +Rt) 
502 AVgz lM +Fwd) 
612 Staging S:�uence Counter 
614 Ullage Counter 

DEDA ACCESSIBLE CONSTANTS LIST 

Address 

216 (2K3) 

227 (4K10) 

230 2K19 
453 2K20 
454 4K26 
466 5K26 
473 4K27 
506 4K12 

523 (5K20) 

Value of LM Pericynthion If 
Overflow In Orbital Eccentricity 

Factor In LM Desfred -major 
Axfs al (Orbit Insertion) 

AP Limiter 
P Iterator Convergence Check (TPI) 
VG Engine Cutoff Threshold 
Vgx Pseudo Attitude Hold Threshold 
Accu.ulated X-Velocity Bias 
Acceleration Threshold for Radial 

Jerk Set (Orbit Insertion) 
Lauer Lfmft Of Radial Jerk For 

Stag� Vehicle (Orbit Insertion) 

.1 min 

.lnm 

.lnn 

.lnn 

. lfps 

.lfps 

. lfps 

.lfps 

. lfps 

. lfps 

. lfps 

.lfps 

. lfps 

. lfps 

.lfps 
Octal 
2 sec 

100 ft 

100 ft 

100 ft 
N.A • 

• lfps 
.lfps 
.lfps 
Octal 

Octal 

• 
\0 
s.. 
.! 
0 



526 (2Kl l )  

527 (4K6} 

560 (5K14) 

561 (5K16) 

564 (5K18) 

566 (4K7) 
601 (5K17) 

602 (4K8) 
617 ( 1K30) 
621 (1K37) 
622 (4K23) 

627 (1K27) 
630 {1K28) 
631 ( 1K29) 
634 ( 1K35) 

636 (2Kl ) 
637 (2K2) 

657 (4K25) 
660 4K34) 
661 4K35} 
666 4K21) 

AGS-7 
Set Value Of Transfer Velocity 

(VT) (TPJ) 
Octal 

Upper Limit Of Perdocted Radial Octal 
Rate At Insertion (Orbit Insertion) 

Upper Limft Of Radial Jerk Octal 
(Orbit Insertion) 

Upper limft Of Out-Of-Plane Jerk 
(Orbit Insertion) 

Octal 

lower limft Of Radial Jerk For Octal 
Unstaged Vehicle (Orbit Insertion} 

Ascent Engine Pitch Cant Angle Octal 
lower Lfmft Of Out-Of-Plane Octal 

Jerk (Orbit Insertion) 
Ascent Engine Rol l Cant Angle Octal 
Gyro Calbrate Time 1 Count(2sec) 
Accelerometer Calibrate Time 1 Count{2sec} 
Attitude Hold At Abort 

Staging Threshold 

Lunar Align Constant 
Lunar Al ign Constant 
Lunar Align Constant 
Navigation Sensed Velocity 

Threshold 

1 Count(40 
mf llisec) 

Octal 
Octal 
Octal 
Octal 

Lunar Gravitational Constant 
Reciprocal Of Lunar Gravitational 

Octal 
Octal 

Constant 
Vgx Engine Cutoff Threshold 
lower limit Of Thrust Acceleration 
I Ullage Counter Threshold 
Scale Factor For Attitude Error 

Octal 
Octal 
Octal 
Octal 



• •  

AGS-8 

ORBIT INSERTION 

1 IO)E CONT: AGS - ATT HOLD 
GUID CONT - AGS 

2 

3 

4 

5 

6 

7 

EVENT TIMER - SET 

616+0 ZERO ULLAGE COUNTER LIMIT 
232+(0RBIT INSERTION ALTITUDE) 
465+(ALTJTUDE RATE AT INSERTION) 
224+(Semi-Mijor Axfs Targeting Tenn) 
225+ a Lower 

(100ft) 
(.lfps) 
(100ft) 
(100ft) 
(100ft) 
( 100ft) 227+(4K10 

410+0 ORBIT INSERTION ROUTINE 

41 1+0 DES ENG OR RCS BURN 
+ 1 ASC ENG BURN 

623+0 Z-AXIS PARALLEL TO CSM ORBIT PLANE 
+1 Z-AXIS PARALLEL TO SPECIFIED PLANE 

If 623+1 . Specify Plane 
514+(X Con,onent of Unit Vector) 
515+(Y Component of Unit Vector) 
516+(Z Component of Unit Vector) 

(Octal ) 
(Octal ) 
(Octal ) 

400+1 GUIDANCE STEERING 
501R t.VGY(LM 
502R t.VGZ(LM 
SOOR t.VGX (LM 

MN THROT 
BAL CPL 
ATT/TRAHSL 
TTCA (CDR) 
DEAD BAND 
ABMT(STAGE)PB 
ENG ARM 
M\STER ARM 

DES 
RVr 
COR 
ON 
2 JET 
THROT 
MIN 
RESET 
DES 
ON (1st 
Burn 
Only) 

( . lfps) 
( . lfps) 
( . lfps )  

ASC RCS 
- -
- -

ON ON 
2 JET 2 JET 
JETS JETS 
MIN MIN 
RESET RESET 
ASC OFF 
ON(Un- OFF 
staged) 

.. 

\D 
� 
.! 
0 

.... 
u 

.0 



AGS-9 

PRPLNT QTY fi)N DES 1 
PRPLNT TEMP/PRESS DES 1 

..,. 
t£L Ill' tOt 
ENGINE STOP 

8 -30 FOR DPS BURNS 

SUPCRIT 
PRESS 
-

OFF OFF 
ASC -

PRESS 2 -

- PUSH 

CB(ll )  STAB/CONT: DECA Nl - Close 
CB(16) STAB/CONY: DES ENG OVRD - Close 
ENG atBL - ENABLE 
FOR APS BURNS 

�"' CB(ll )  STAB/CONY: AELD - Close 
� CB(16) STAB/CONT: AELD - Close 
-

9 -TBD tO)£ CONT: AGS - AUTO 
lo. 
� 10 00 ABORT (STAGE) - PUSH o IGNITION 
.g I When 6V >50fps: BAl. CPL - OFF 

11 

12 

13 

When Burn lete 
ABORT (STAGE) PB - RESET 
407+0 
410+5 
451+0 

(To Trim Out-of-Plane Co.p) 
263R 4VY (.lfps) 

407+1 
451 {6VY) (Same sign As 263) 

NULL 501 .502 .soo 
(Null 501 After 502 for Out-of-Plane Trill) 

MSTER ARM 
EltG ARM 
BAl CPL 
TTCA (COR) 
DEADBAJI) 
PRPLMT QTY ti)N 
HEllllt fDt 
616 + 00007 

- OFF 
- OFF 
- ON  
- JETS 
- MAX  

· - OFF 
- OFF 



• 

AG5-10 

CSI 

1 tilDE CONT: AGS - ATT HOLD 
0010 CONT - AGS 

2 waft until TIG-136 min 
410 + 1 CSI Routine 
373 + (TIG CSI) 
275 + (TIG TPI) 
605 + (COTAN LOS TPI) 
451 + OE 

( . 1  ann} 
( . 1  min) 
(Octal ) 

416 + 1 COH 1/2 Orbital Period After CSI 
+ 3 COH 3/2 Orbital Periods After CSI 

3 

4 

5 

6 

477R HOOT CSI 

310R TFI CSI 
EVENT TIMER - SET 

If Time Available 
372R AT CSI To CDH 
�3R LM/CSM Phase Angle 
371R AV COH 
477R Preclf cted HOOT 
314R Aft At TJG 
402R Aft CDH 

410 + 5 EXT AV 
450R AVX CSI 
263RAVY CSI 
451 (AVY CSI} (Sa.e sign as 263) 
452R AVZ CSI 
267R AYG CSI 

7 411 +0 DES ENG OR RCS UN 
+ 1 ASC ENG tuN 

( .lfps) 

(.01 arin) 

( . laafn) 
( .01°) 
.lfps ) 
. lfps ) 
.lra) 

( .hill) 

(.lfps 
(.lfps ( . lfps 
( .lfps 
( .lfps 

8 623 +0 Z-Axfs Parallel to CSM Orbit Plane 
+1 Z-Axfs Parallel to Specified Plane 



9 

10 

1 1  

IC7\ 
\0 12 f' 

• 1 3  \D 
h .. cu 
..g 

.... I .g 14 

� I  cu -o  
O cu  
u "'  -- c:: 4/l ca  
cu •  
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AGS-1 1 
If 623 +1 . Specify Plane 
514 + (X Component of Unit Vector) 
515 + (Y Component of Unit Vector) 
516 + (Z Component of Unit Vector) 

(Octal ) 
(Octal ) 
(Octal ) 

400 +1 GUIDANCE STEERING (Z Axis Mnvr. 400+2) 
507+1 

ATTITUDE CONTROL (3)-PULSE 
KXlE COHT: AGS - AUTO 
Maneuver To Burn Attitude Then 
ATTITUDE CONTROL (3)-MODE CONT 

407 +0 

501R �VGY (LMJ 
502R �VGZ (LM 
SOOR � VGX (LM) 

� . lfps) 
. lfps) 

( . lfps) 

CONFIGURATION DES ASC RCS 

THR CONT MN - -
MAN THROT CDR - -

BAL CPL ON ON ON 
ATT/TRANSL 2 JET 2 JET 2 JET 
TTCA(CDR) THROT JETS 

(MIN THRUST) 
JETS 

DEAD BAND MIN MIN MIN 
ABORT (STAGE ) PUSH PUSH -
ENG ARM DES ASC OFF 
M\STER ARM ON(lst ON(Un- OFF 

Burn Only) Staged Only) 
PRPLNT QTY fi)N DES 1 OFF OFF 
PRPLNT TEMP/PRESS DES 1 ASC -

K»N 
HELilJt fllN SUPCRIT PRESS 2 -

PRESS 
ENGINE STOP - - PUSH 



AGS-12 

15  -30 FOR DPS BURNS 
CB( 1 1 )  STAB/CONT: DECA PWR-Close 
CB(16)  STAB/CONT: DES ENG OVRD-C1ose 
ENG 94BL - ENABLE 
FOR APS BURNS 
CB( 1 1 )  STAB/CONT: AELD-Close 
CB(16)  STAB/CONT: AELD-Close 

-15 407 +1 (For RCS Burn Not +X LH) 
(X-Axis )  SOOR 
(Z-Axis )  502R 

16 - : 1 4  Start Ul lage 

17 :oo Ignition 
(RCS Burn) When 6VG <15fps , 

MODE CONTROL {AGS)-ATT HOLD 

18  When Burn Complete: 
ABORT (STAGE ) Reset 
NULL 501 ,502,500 

19 410 +2 CDH Routine 

20 MASTER ARM - OFF 
ENG ARM - OFF 
BAL CPL - ON 
TTCA(COR) - JETS 
DEADBAND - MAX 
PRPLNT QTY HON - OFF 
HELIUM HON - OFF 

-



AGS-1 3  
CDH 

1 tilDE CONT: AGS - ATT OOLD 
GUID CONT - AGS 

2 

3 

4 

I 
� I  
� �  6 
CJ C71  - c ., ..,  I'G .t= m u  7 

8 

410 +2 CDH ROUTINE 
373R TIG COH (Adjust AGS TIG COH 

As Desired For New Solution) ( . 1  min) 

310R TFI CDH ( .01 min) 
EVENT TIMER - SET 

If Time Available Check The Following: 
402R AH COH ( .1 m) 
423R HOOT CDH (Final ) ( .l fps)  
477R HOOT COH ( • 1 fps ) 

410 +5 EXT AV 
450R AVX COH 
263R AVY COH 
451 (AVY COH) (Same Sign As 263) 
452R AVZ CDH 
267R AVG CDH 

41 1 +0 DES ENG � RCS BURN 
+1 ASC BURN 

( . 1fps) 
( . lfps) 
( . lfps) ( . lfps) 
( . lfps) 

623 +0 Z-axis Parallel To CSM Orbit Plane 
+1 Z-axts Parallel To Specified Plane 

If 623 +1 . Specify Plane 
514 +(X Component of Unit Vector) 
515 +(Y Component of Unit Vector) 
516 +(Z Component of Unit Vector) 



AGS-14 
9 400 +1 GUIDANCE STEERING (Z-Axis .400+2.507+1 ) 

10 ATTITUDE CONTROL (3)-PULSE 
tilDE CONT: AGS - AUTO 
Maneuver To Burn Attitude Then 
AniTUOE CONTROL (3) - JC)OE CONT 

11  407 +0 

12 

13 

501R AVGY (LM) 
502R AVGZ (LM) 
SOOR AVGX (LM) 

CONFIGURATION 

THR CONT 
K\N THROT 
BAL CPL 
ATT/TRANSL 
TTCA(CDR) 

DEAD BAND 
ABORT(STAGE) 
ENG ARM 
K\STER ARM 

PRPLNT QTY K»N 
PRPLNT TEMP/PRESS 

ti)N 
HEllll4 ti)N 

ENGINE STOP 

DES ASC 

MAN -
COR -
ON ON 
2 JET 2 JET 
THROT JETS 
(MIN THRUST) 

(.lfps) 
( . lfps) 
( . lfps) 

RCS 
-

-
ON 
2 JET 
JETS 

MIN MIN MIN 
PUSH PUSH -
DES ACS -
ON(lst ON(Un- OFF 

Burn Sta�d 
Only) Only) 

DES 1 OFF OFF 
DES 1 ASC -

SUPCRIT PRESS 2 
PRESS 
- -

-

PUSH 



I 

( 

AGS-15 

14 -� For DPS Bums 
CB(ll ) STAB/CONT: DECA PWR-Close 
CB(16) STAB/COHT: DES ENG OVRD-Close 
ENG atal-ENBL 
For APS Burns 
CB(ll ) STAB/CONT: AEI D-Close 
CB(16) STAB/CONT: AELD-tlose 

-15 407 +1 (For RCS BURN Not Along +X) 
(X-Axts )  500R 
(Z-Axts) 502R 

15 - : 14 Start Ullage 

16 00 IGNITION 
(RCS Burn) Yaen 6VG <15fps . 

tiJDE CONTROL(AGS)-An tlllD 

17 Bur·n 1 ete 

18 

ABORT(STAGE) - Release 
NUll 501 . 502. 500 

MSTER ARM 
ENG ARM 
BAl CPl 
TTCA (CDR) 
DEAD BAND 
PRPLNT QTY ti)H 
HEllllt tOt 

-QFF 
-oFF 
-oN 
-JETS 
-MX 
-oFF 
-OFF 

(fps) 



AGS-16 
TPI 

1 f()OE CONT: AGS - ATT HOLD 
QJID COHT: AGS 

2 410 +3 TPI SEARCH 
307 +(4T RHO TRANS) 
Di +0 NODE AT TPF 
310 +(TARGET TFI TPI) 

( .01 min) 
( .01 min ) 
( .01 min) 

3 3J3R LOS ANGLE TPI ( .01 °) 
410 +4 TPI EXECUTE (When 303 is 26.6° (Below) , 

28.3° (Above) 
(TO RETARGET 410 +3 And 
310 (Target TFI TPI )  Then 
410 +4 (When 303 Reads Desi red Value) 

4 

5 

310R TFI TPI 
EVENT TIMER - SET 
371R 4VG to RNDZ 

(If +06000 Retarget) 
If Time Available: 
303 LOS ANGLE TPI 
373R TIG TPI 
31 1R Time To Rendezvous 
306R Target Time of Node 
312R Target Offset Time 
307R Desired Transfer Time 
373R TJG TPI 
402R Hp TPI 

6 41 1 +0 DES ENG OR RCS 
+1 ASC ENG 

7 410 +5 
267R 4VG TPI 

( .01 min) 

( . lfps ) 

.01°)  

. 1  min 

.Olm1n 

.Ollrtn 

.Olm1n 
( .Olm1n ( .1m1n) ( .lnm) 

� • 
2: _, 



s.. 

AGS-17 
8 623 +0 Z-Axfs Parallel To CSM Orbit Plane 

+1 Z-Axis Parallel To Specified Plane 

9 If 623 +1 . Specify Plane 
514 + X-CoqKH'Iellt of Un1 t Vector 
515 + Y-Component of Untt Vector 
516 + Z-Component of Unft Vector 

10 400 +1 GUIDANCE STEERING (Z Axis. 400+2.507+1 ) 

1 1  

12 

ATTITUDE CONTROL {3) - Pti..SE 
fi)DE CONT: AGS - AUTO 
Maneuver To Burn Atti tude Then 
ATTITUDE CONTROL ( 3) - fllDE COHT 
407 +0 

.! 13 501R VGY (LM 
502R VGZ (LM 
SOOR VGX (LM 

( .1 fps ) 
(.lfps) 
( . lfps ) 

0 

� I 
14 COfC�IGURATION 

THR CONT 
ft\H THROT 
BAL CPL 
ATT/TRANS 
TTCA (CDR) 
DEAD BAND 
ABORT PB 
ENG ARM 
MSTER ARM 

PRPLHT QTY ti)H 
PRPLNT TEMP/PRESS 

fi)N 
HELilJt KlN 

EHGINE STOP 

DES ASC 

lt\N -
CDR -
ON ON 
2 JET 2 JET 
THROT JETS 
MIN MIN 
PUSH PUSH 

RCS 
-

-
OH 
2 JET 
JETS 
MIN 
-

DES ASC OFF 
ON(lst ON(Un- OFF 

Burn Staged 
Only) Only) 

DES 1 Off 
DES 1 ASC 
SUPCRIT PRESS 2 
PRESS 
- -

-

-
-

DEPRESS 



AGS-18 

15 -30 For DPS Burns 
CB(ll)  STAB/CONT: DECA PWR-Close 
CB(16) STAB/CONT: DES ENG OVRO-Close 
ENG atBL-EHBL 
For APS Burns 
CB(l l )  STAB/CONT: AELD-CLOSE 
CB( 16) STAB/CONT: AELD-tLOSE 

-15 407 +1 (For RCS BURN Not In +X) 
(X-Axfs) 500R 
(Z-Axfs) 502R 

16 Start Ullage 

17 00 IGNITION 
(RCS Burn)When AVG <15fps . 

JIJOE CONTROl (AGS)-ATT HOLD 

18 When Burn taaplete 
ABORT(STAGE)PB - Release 
fiJLL 501 . 502 • 500 

19 410 +4 TPI EXECUTE 

20 MSTER ARM 
ENG ARM 
BAL CPL 
TTCA (COR) 

PRPLHT QTY tiHt 
HELitJt fi)N 

-GFF 
-GFF 
-ON 
-JETS 
-MX 
-OFF 
-GFF 

(fps ) 

J ' 

.0 • 
3 



TPM 

1 

2 
a. 
� a. 
-

.. 3 ID 

4 

AGS-19 

Retarpting (Sal! Rnclz Time) 

410 +3 TPI SEARCH 
�7 +(4T RNDZ TRANS) 

(+02800 For 1st fa) 
(+01 300 For 2nd IU) 

310 4T To TPM 
410 +4 TPI EXECUTE 

If Time Available: 
31 1R 6T RDZ 
277R THETA 

410 +5 
407 +0 Ref F 
267R VG fi)C 
407 +1 Freeze Ext 4V 

Null 501 , 502, 500 

( .Olllin) 

� .01 111n)  
.01° )  

( . l fps) 



AGs-20 

EXTERNAL AV 

1 fD)E COHT: AGS - An HOLD 
GUID COHT: AGS 

2 410 +5 EXTERNAL AV 
450 + AVX (LV) 
451 + AVY (LV) 
452 + AVZ (LV) 

3 267R Total AV 
EVENT TIMER - SET 

4 411 +0 DES ENG OR RCS 
+1 ASC ENG 

(.lfps) 
( .lfps) 
( .lfps )  

5 

6 

400 +1 GUIDANCE STEERING (Z-Axts.400+2.507+1) 

ATTJllJ)E CONTROL (3) - PULSE 

7 

8 

9 

N)OE COHT: AGS - AUTO 
Maneuver To Burn Attitude Then 
AnJllJ)E CONTROL (3) - JI)OE CONT 

407 +0 

501R AVGY LM 
502R AVGZ LM 
SOOR AVGX LM 

CONFIGURATION 

THR COHT 
K\H THROT 
BAL. CPL 
An/TRANS 
TTCA(CDR) 
DEADBAHD 
ABORT(STAGE) 

DES ASC 

MM -

CDR -

ON ON 
2 JET 2 JET 
TtllOT JETS 
MIN MIN 
PUSH PUSH 

.lfps 

.lfps 

.lfps 

RCS 

-
-

ON 
2 JET 
JETS 
MIN 
-



AGS-21 

ENG ARM DES ASC 
M\STER ARM OH(lst ON(Un-

Burn Staged 
Only) Only) 

PRPLHT QTY JOt DES 1 OFF 
PRPLHT TEMP /PRESS DES 1 ASC 

JOt 
HEL I lit ti)N SUPCRIT PRESS 2 

PRESS 
ENGINE STOP - -

10 -30 For DPS Burns 
CB( l l )  STAB/COHT: DECA PWR-Close 
CB(16) STAB/COHT: DES ENG OVRD-Close 
ENG rltBL·ENBL 
For APS Burns 
CB( l l )  STAB/CONT: AELD-C1ose 
CB(16) STAB/COHT: AELD-C1ose 

-15 407 +1 (For RCS Burn Not Along +X) 

1 1  - :06 Start Ullage 

12 00 IGNITION 
(RCS Burn) When AVG <15fps , 

fi)DE CONTROL (AGS) - ATT JD.D 

13 

14 

When Burn C011p lete 
ABORT(STAGE) - Release 
fiJll 501 , 502, 500 
MSTER ARM 
ENG ARM 
BAl CPL 
TTCA(CDR) 
DEAD BAND 
PRPLNT QTY fllN 
HEL I lit tat 

-OFF 
-OFF 
-ON 
-JETS 

-OFF 
-OFF 

OFF ! OFF 

I 
- � - ,., c: .., 

... -

DEPRESS 

(.lfps) 

• 



AGS MANUAL TtllUST 

1 &JID COHT 
II)OE COHT: AGS 
ATT CONT RPY 
DEAD BAND 
lTCA/TRAHSl 
TTCA(COR) 

AGS-22 

-AGS 
-AlT HOLD 
-tilDE cora 
-MIN 
-ENABLE 
-JETS 

2 MNVR Vehicle To Desired Attitude (Align One 

3 

4 

Of The Spacecraft Body Axes In The Desired 
Thrust Direction) 

400 +0 
fii)E COHT: AGS - AUTO 
404 -tO 
405 -tO 
406 -tO 
Monitor AV Along Thrust Axis 
X - 470R 
Y - 471R 
Z - 472R 

(.lfps) 
( . lfps ) 
( . lfps) .s 

5 

6 

Thrust Residuals 

Trim Residuals 

X - 470R ( .lfps) 
Null (TTCA Up/Dn) 
(If Thrust Axis Acquire Desired AV) 

z - 472R ( .lfps) 
Nul l (TTCA In/Out) 
(If Thrust Axis Acquire Desired AV) 

fa "'' 
o .,  
u f:l 

- c: 
"' tel ca � m u  
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AGS-23 

AGS ACTIVATION & SELF TEST 

1 

2 

3 

4 

5 

6 

7 

AGS STATUS - STBY 
(AGS Warn Lt - On) 

CB( 1 1 )  AC BUS B: AGS-C1ose 
CB( 16) STAB/CONT: AEA-Close 

(AGS Warn Lt - Off) 
AGS STATUS - OPERATE 

(AGS Nam Lt - On) 
02/H20 QTY MON - CWEA RESET 

(AGS Warn Lt - Off) 

000 +888888 ( OPR ERR L t - On) 

123 -45679 

412 +0 To Reinitiate Test 
412R +1 SELF TEST SATISFACTORY 

+3 LOGIC TEST FAILURE 
+4 MEMORY TEST FAILURE 
+7 LOGIC AND MBI)RY TEST FAILURE 

574 +0 DESCENT STAGE FLAG (+NOT STAGED) 

604 +0 LUNAR SURFACE FLAG (+NOT Cit 
LUNAR SURFACE) 

612R +0 STAGING SEQ COUNTER 



-

AGs-24 

. AGS CALIBRATJ<Jt • 

� 1 Verify AGS In Standby/Operate For 25 rain I 

2 

3 

4 

Read And Record 
540R X ACCEL BIAS 
541R Y 
542R z 

X GYRO DRIFT COEFF 
545R Y 
546R Z 

V16N20E 
16 20 ICDU Angles O.I .M 

___ ( .001 ft/sec2) 
___ ( .001 ft/sec2) 
___ ( .001 ft/sec2) 

( .01°/hr) 
---( .01°/hr) 
___ ( .01°/hr) 

CSM tltVR Until LH Angles: 292.5° 
338.0° 
337.0° 

Rates <.075°/sec 
Of sab 1 e CSM & LH Thrusters 
V40N20E 

400 +6 CALIBRATE GYRO & ACCEL 
Read And Record 
540R X ACCEL BIAS .001 ft/sec2 
541R Y .001 ft/sec2 
542R z .001 ft/sec2 
Values Should Hot Change 2 

By More Than ( .039) ft/sec2 ( .  ) 

5 400R +0 GYRO & ACCEL CALIBRATE COtFLETE (302 Sec) 
Read And Record 
544R X GYRO DRIFT COEFF ( .01°/hr 
545R Y { .01°/hr 
546R Z ( .01° /hr 
Values Should agree wfth Step 2 Values 

Within 2.0°/hr (Nominal 0.9) 
\ 

-

\0 • 
:E � 

u • 
� 
I 

c • c 
z 
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AGS-25 

AGS RR !WII'!. ACQUISITION Afl) Uf?TE 

1 CiJ ID COffT 
RltG/ALT tOt 
RATE/ERR JOt 
ATT IOt 
SHFT/TRUN 

-AGS 
RT 

-LDR RDR/CMP I R 
-AGS -+So 
-U£11 

2 

3 

4 

5 

6 

7 

8 

9 

RR MIJE 
ATT COO (3) 
JII)E COffT: A6S 
� 
400 +2 ACQUISITION STEERING 
507 +0 Z Body Boresf91t 

Manually Null FOAl 

RATE/ERR tiJN-Rfi)Z RADAR 

-PULSE 
-AUTO 
-MIN 

Slew Null FOAl . Then Search For Strongest 
Sfgnal And Check For Sfde Lobe 

RR tii)E - AUTO TRACK 

417 +1 INITIALIZE RADAR FILTER 

415 +1 ST«<tE Z AXIS COSINES 
ENTR (When FOAl 's Centered) 

316 +(RADM ) ( .1•) 
(Must Be Entered Within 30 sec) 

watt 16 sec Before Step 10 

10 415 +1 Store z Axis cosines 

11 503 + RADM RATE) ( .1 fps) 
- Must Be Entered Wf thf n 30 sec) 

12 

13 

watt 16sec Before Next 415 Entry) 

Repeat Steps 8 thru 11 

Repeat Procedure For A Mint .. of 6 
Range Data Points Approxf•te1y 
4 mn Apart (9 Points tf Pre CSI) 



AGS-26 

AGS ORDEAL INITIALIZATIU. 

1 POWER - ON 
FOAl 1 artd/or 2 - (R8 RATE 
EARTH LUNAR - LUNAR 

2 

3 

4 

5 

6 

31SR Ha lM 
403R Hp lM 

All SET - Set To Ave of HA & HP 

Veri fy lM Pointed +Z In Direction Of 
Orbit Travel 

277R THETA (0-360P) 

KKlE - JI)U)JFAST 
SLEW - Set To Theta 
MlOE - OPR/SlOW 

0\ \D 
0\ 
-

( .01°) • 

\0 
� 
cal � 
0 
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AGS-27 

AGS MANUAL STATE VECTOR UPDATE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

RECORD LM DATA AND TIME 

240 +(LM X Position) 

241 +(LM Y Position) 

242 +(LM Z Position) 

260 +(LM X Velocity) 

261 +(LM Y Veloci�) 

262 +(LM Z Velocity) 

254 +(LM Epoch Ti•) 

414 +20000E Update State Vector 

414R ( +00000-Update Collp lete) 

RECORD CSM DATA AND TIME 

244 +(CSM X Position) 

245 +(CSM Y Position) 

246 +(CSM Z Position) 

264 +(CSM X Velocity) 

265 +(CSM Y Velocity) 

266 +(CSM Z Velocity) 

272 +(CSM Epoch Tt•) 

414 +30000£ Update State Vector 

414R ( +00000-Update COIIIP 1 ete) 

(100 ft) 

(100 ft) 

(100 ft) 

(.lfps) 

( .1fps) 

(.1fps )  

(.1 llin) 

(100 ft) 

(100 ft) 

(100 ft) 

(.lfps) 

(.1fps) 

(.1fps) R� ( . 1  llfn) �� 
� �  - <  
�; 
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A65-28 

1 Fly to 00 Rol l .  Z-Axts Toward CSM 

2 400 +5 

3 

4 

5 

6 

400 fO 00 NOT BITER 
lllen Wings Level (HORIZ REF) And Z-Axts 

Toward CSM Key ENTER And Note GET --�· 

Coordtnate wtth CSM To Adjust Ordeal 
(PITCH LM • 180° + PITCH CM) 

Traftllllt GET of Altgn to MSFI 

BACK-UP STAR ALIGIIDT 
1 JI)DE COlT: A&S - ATT ta.D 
2 IIMl To Place sur Set In Nlf (M DETENT) 
3 

4 

5 

Posttton Prf• Star In Center of Rettcle 

- MIN 

Rotate Rettcle To Pl Efther +X.+Y Ltne 
on Star 12 

6 400 +SE 
400 -tOE 

7 I Report To MSFN Star Set. JD L tne 
N1f Counter 

Star 11 
Star 12 
ID Lfne 
N1r Counter} 

8 JIIVR To FOAl Angles F.-- MSFN 

9 At New Attitude 
400 +SE 
400 +OE 

i 
-

• 
., 
... 
.I 
s 
8 

., I 
z � 



P27 UPDATE (LM) I 
v v v PURP 1 

• • • • • • GET • • • • • • 

INDEX INDEX INDEX 1 173 01 

02 

03 

CN 

05 

06 

07 

10 
0 

1 1 

12 

13 

14 
15 

16 
17 

20 
1213 21 

22 

23 

1216 24 
X X X X X X N34 HR 

X X X X X X X X MIN 

X X X X NAV CHECK SEC 

0 0 N43 lAT 

LONG 

+ 0 + 0 ALT 



.... 
N 
CL 

v 
• • 

: • • 
. INDEX 

I 

X X X 

· x  X X 

· x X 

0 

+ 0 

P7l UPDATE (LM) 

v 
• • 
• • 

INDEX 

X X X 

X X X X X 

X X 

0 

. + 0 

v PURP 
• • GET • • 

INDEX 1 1 73 01 

02 

03 

(N 

Q5 

06 

07 

10 

I t  

12 

13 

14 

15 

16 

17 

20 

1213 21 

22 

23 

1216 24 

N34 HR 

MIN 

NAV CHECK SEC : 

N43 LAT 

lONG 

• ALT 



P7l UPDATE (LM) 
v v v PURP 

• • • • • • GET • • • • • • 

INDEX INDEX INDEX 1 173 01 

02 

03 

04 

as 

06 

(f/ 

10 

1 1  

12 

13 

14 

15 

16 

17 

20 
1213 21 

22 

23 

-1-- 1216 24 

X X X X X X N34 HR 

X X X X X X X X MIN 

X X X X NAV CHECK SEC 

0 0 N-43 LAT 
lONG 

+ 0 • + 0 • All 



P'O UPDATE (LM) 

v v 
• • • • 
• • • • 

INDEX INDEX 

X X X X X X 

X X X X X X X X 

X X X X 

0 0 

+ 0 + 0 

v PURP 
• • GET • • 

INDEX 1 173 01 

02 

03 

04 

05 

06 

07 

10 

1 1  

12  

13 

14 

15 

16 

17 

20 
1213 21 

22 

23 

1 21 6  24 

N:U HR 

MIN 

NA V CHECK SEC 

N-43 LAT 

LONG 

• ALT 

• 
co 
... 

I .... 
u 

c 

D 
, I 
2: _, 
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P 30 LM MANEUVER 

�-----t-"!""t--t--t--t--11--t--t--4--t--+--t 
1 � N33 + 0 0 + 0 0 

MJN TIG + 0 0 0 + J ] 
� ..... _____ 

+ .Jl ............ ........,_ + ... o..,.......,_ ............. 6VX Nil 
:avv LDCA' 

a• 
HA 

. tP  
N42 + ----���+--��+""4-�---4---1-___; --t 

+ + 

""""��.�·------..,x.,._.x.J+�x�-t--+...,.. x 
: R FD\1 _X J< x .,.&;lx�x�x"+--+--+-..... 
_, ___ ... ua..., X _X_ X ..l, X 

1AVX NiS Nl6 lAW NiS • 

-...,_ 
� ���x�x�,_,_�x�x�x���� 

· SPA ...&lx�x ....... ..,._....,.___; -�v�v ............. -+--......... :S2------U X 
I RaWU<S :  
I 
I 

c: 

! 
' ,.. 

-

!K 
-



P30 lM JWtEUVER 
• 

Dl 
1-R N33 + lJ 0 + 0 -0 
MIN TIG + 0 0 0 + [) I 

� + w + 0 
IAVX Nil AW LOCAL 
Lm. 

- HA NG + + 
!i 

- .. ......._ 
- + + � 
loli.T X X � 

"' 
= 
-

R fl)\1 X X X X lit: y 
ID I X X X � 

AGS • Nl6 � � 
lAW N.iS � 
•• f'l 
BSS X X X X X 
SPA X y 

t&2. J.l X X y y 

RSWU<S: 



P 30 LM MANEUVER 

PI t&. 
tR N33 + 0 0 + 0 
MIN TIG + 0 0 0 + ) ] 
� + I" J: + 0 II 
!&VX Nil � 
&W LOCAL 
r!YJ,. 'I � 
HA NG + + � 
tF r-
- + � + 
� X X X X X 

R FD\1 X X X X X X 

,p I X X X X � I&VX N3S N16 
I&Vi N3S � 
-
BSS X X X X X 

SPA X X � X X 

� Ll y 
I Rat\RKS: 
I 

. 

-



P1 J.SE 

� N33 

MIN TIG . • 

·� 6VX Nil 4VY l..OCAL. 
l!,VZ VERT 
I HA N42 
, ..., 
�VR 
Kl 

R FD\1 

p IJD. 

I4VX � Nl6 4VY � 

• � 
BSS 

SPA 

� 
• 

RCMW<S :  

P 30 LM MANEUVER 

+ 0 0 + 

+ 0 0 0 + 

+ 0 + 

'--
� 

+ + 

+ � + 

X X X 

X X X X 
X X X X 

• 

X X X X 
X X .X 

X X 

0 

u 
0 

X X 

X X 

X 

X X 

X 
ll ll 

� 
� 
• 

• 

• 

• 

.. 
� 
s.. 
cu .a 
0 ..., 
u 

0 
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REMARKS: 

. 

_ .., _.  

. ·- . ·- . .  - - .  .. -

AGS STATE VECTOR UPDATE 

PURP 

240 

24 1 
1- 242 

260 

26 1 

262 
+ 254 

244 

245 

246 

264 

265 

266 
+ 272 

. 

. 



. 

AGS 'STATE VECTOR UPDATE 

PURP 

240 

24 1 

242 

260 

26 1 

262 
+ + 254 

244 

245 

246 

264 

265 

266 
+ + 272 

REMARKS: 

\ 

� 
... ""a o .,  
u o - c: ., ... ... .c 
co u  
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AGS STATE VECTOR UPDATE 

PURP 

240 

24 1 

242 

260 

26 I 

262 

.. + 254 

244 

245 

246 

264 

265 

266 

+ + 272 

REMARKS: 

. 

. 



AGS STATE VECTOR UPDATE 

PURP 

240 

24 1 

242 

260 

26 1 

262 

+ + 254 

244 

245 

246 

264 

265 

266 
+ + 272 

REMARKS: 

- - -

·--� 

i 
-

"' 
CD 
... 

j 
u 

0 

-



·-- . 

+ 

+ 

. .. . . 

REMARKS: 

. . ' . ' . ' .. . . ... .. ____ , .. - . 

AGS STATE VECTOR UPDATE 

PURP 

240 

24 1 

242 

260 

26 1 

262 
+ 254 

244 

245 

246 

264 

265 

266 
+ 272 

___ .. __ 

• 

f 

• • 
• 

. 
• • • 

.. 



r.wr � X y 
M:D:'I ltJ' �tell' .. et« 

1 1:111:16 0 -.1.09� -.26799 
11:111:?1 � -.1108011 -.� 
ll:l�:a? 10 -.11067? -.nne 
I h I'Js07 1� •• -.oo.,,9 -.n)06 
11: a•,: 12 20 ••• aloOf. _ _  .,.,.,.. 
1 1 1 1'):17 � • .II<VI1 -.�1 
11:1�:22 )0 -.1101, -.neo1 
11: JI,:O] J� -.a.oooo -.77913 
u:l6:oe 610 -.)9(;611 -.281)8 
11: II: 1 3  ·� -.)9726 -.28m 
1 1 :  1• :18 � • • 39'�5o'! 

-.28Wl7 
1 1 : 16:1) �� ·-3�9 ··*)0 
1l: 17:01o 6o -.)930') -.?8793 
II :17:09 ,,� -.)9168 -.2�� 
II:  11: 11. 10 •• 39CPI -.2911•· 
11:1 1:19 7' --�' -.�77 
I I :  ltl:OO 80 • . _! ... ,..., •• 1QI.)7 
11:1-:0' 8-J • .  y--� •• ?'}'� 
11: liH 10 90 •• )81o•.,lt -.297�� 
l l t l  : 1• � • •  )1'1)0-? -."991) 
11: 16:10 100 •• 3"1•·, •• )0011 
11119:01 10'· -.}3011 - • )Cll:22 ,• 

l1: 19:0'> 1 10 • •  3 /dl � •. JOJ8t 
11:19:11 1 1) •• FrA: •• J0'))9 
11:19:16 120 •• l7571 •• }lJIJ'Itt 
11:19:21 � •• 37to2? -.-.e 

•t lnn t la �tlte.J.: I' 'WCFUI of tbr 1:!1 

.l AON 
SHOJ.llA J3W1cl 

� 

Basic Date Oc�?r 6 • 

Chanaed NO( ER 3, 

ftU MU4Jt i&IW 
% � 

iiCt_. MIDI II 

-.10)06 11:20:0? 
-.10)8) 11:20:01 
-.101161 lh20r12 
- .1�- 11:20117 
-.106� 11120:22 
-. 1o691 llr2l:03 
-.l<m>7 llr11108 
-.lOS.) 11:21113 
-.10919 1lr21:18 
···� 1h21:2) 
-.11069 1h22s� 
-.1111111 lh22:0, 
•. 11219 11r22:llt 
·-1� U:22rl9 
•.11)68 U:Z):OO 
•,UW.? 1hl):� 
-.11• 1• 11:2):10 
•. 11"'89 •u:ll:l' 

-.ilt.b) •us2)r20 
•.117)6 •11:21!:01 
-.11809 •u:�:« 

-.llt$81 ··ls�:11 
-. ucy.>o�t •11:�:16 
-. � •u:211:21 
-.1.2096 •a1:�:02 

-.121{.9 

1969 
1969 

czr 
HI' 

1)0 
1)� 
litO 
Ill� 
1� 
��� 
160 
16� 
170 
·� 
180 
·� 
190 
1� 
� 
� 
210 
� ... ( , 

1?0 
n--
?� 
Z)'J 
2toO 
.!to� 
2�C 

l y 7 
UICt« UICt_. UICtGr 

•.)F'Z71 -.)UICl' -.122t11 
•• )7120 -.)11� -.12)12 
•• )6968 -.)1)07 •. 12)8) 
•• )6816 -.)lit� • •  12fo' 3 
-.� •.)1� ·-12� 
•• J6';06 •.]17�) -.12'1't 
-.)6)�) •.)1909 -.12" 1,1. 
-.)6197 -.� ··12'H 
•• )60111 -.� -.128o) 
-.� -.)2)�3 -. 12872 
•• )�72"' -.� -.12981 
-.3W>a •• )26lo6 -.1)009 
-.),.08 -.)2'JW -.1)0'7! 
-.)� -.)2937 -. 1)1116 
-.)� -.))081 •.1)1111 
-. )11� -.nnt. -.1)2!!1 
•,)IIT•:4 -.3336· -.tna.�:� 
- .)11(.01 ..,� •. l)lt1� 

-.)lilt); ··1* .. 1 •. 1)&.01) 
• •  )11?7] •• 31 ;1JIZ -.1)• �,, 
- .)11107 •.)39)2 •• I)' 1• 
• . ))9112 -.)110';'1 -.1� 
•• 3317'> - .)&.210 •,1) ItA 
-.))60(' •• )II� •• J}e11t 
•• )}11"0 -. ,..8-; -. u•7<) 



PI MET VECTORS 
NOV 14 

... JUPIIU lllU.WII � 
r.Mr IZI' l y 7 CMr r.r:r I( T z 

M:D:H llr �t- �t- .. u. MtDtll HI' • weet• ..ct• .. u. 

1hlll:lb 0 .)017Z • • )">-1'.0 -.1� ll:UI:te 0 .... � .. � -. 19071 -.07210 

n:t�am 10 .)0)87 -.)">80) -.1717Z 1ltl,rl2 2'0 .... ';'>� -.191� -.01"26) 
11:1�:12 � .)0601 -.�� -.17\00 llrL6:Cif' -.o -.It• '·)It -.19)18 -.01)" 
1111.,:22 )0 .)08111 -.�')06 -.1"JW7 11117:� (0 -.11-4 "T' • , Jqi!"O -.01)67 

1ltlbt08 110 .)1� -.�)C;6 ... L69'J) llt18roo 80 ..... �111 -.1� - .-1.8 
U:lbr18 ">0 .)12)7 - .� -.16879 1l:l8r2'0 100 ..... �)�) ... •. o� 
U:l7t� toO .nue - . )WI§) -.16W, 11:19:16 120 .... � -.1981» -.� 
11:111111 70 .)�7 -.J'tCJOO -.U.7)0 1lt20tl2 UIO -.IIS2)2 -. 191Jl1 - .cm70 
lh18:00 eo .)1866 -.J'tlW» -.� Ut2ho8 160 •.IIS17l -.200J9 -.07620 
nr18:10 90 .)2013 -.J't¥)1 - -�79 111221� 180 .... ,no •.20157 - .OP61'0 
11:18:20 100 .)228o - .J'toii)S -.liM) 1112):00 200 ..... , -.aat� -.onao 
11119106 no -� •• )111.778 -.161127 ll12Jr20 220 - ··2CM1 -.OJJ69 
11:19116 110 .1'689 ... .-.uo •• Lf,)� 111�116 � -.llll9f7 ... 20SC)7 -.cn81.8 
Ut2'0:m uo .�89[' -.))961 -.� 
11:Xhl2 1110 .))09fa -.JJ!C» -.161� 
U:X>:r. 1'.0 .)� -.))6111 -.1611! 
1h:'1:Cit' It� .).-.� - . ).-.80 -.160)9 
11:�1:18 170 .))69) -.)))18 · ··�· .. Clr I T .. -
u:nrdt 18o .)1891 -.))1� -.lie MtDIM Hr � zactor net• 

11:22:111 190 . ... -.)ill991 .... �) ll:P:tlt 0 .Ill))) .216ci(>l .O!gM 
11:2):00 ,jllCJC) -� -··�� lltL6rU!I � .ltlWlf' .�f' .oegu 
lh�):IO :'10 . .-...7b -.� ........... Url8r2'0 I«' .ltlll80 .2611� .CJ81no 
11:2):20 :!10 . .... :� -.J2'9b --·� llr20rn ·� .IILSII9 .2'6)6) .-� 
lh�rOf. ;1')0 . J'� -.)23'4 ... ,.,. 11:2)100 200 .II loll· -� . ... � 
lh�:ll- llaO . � -. }:'161 -.1,..0) llr�rC' ... � .IIIN\0 •. "t•l-:ol .� 
11:�:«' .:')0 . J�)9 -.Jl'H) ..... ,).� 

Basic Date 6. 1969 
Changed 3, 1969 



• 

VDUS HALF -UI IT VECI'ORS 
g . e . t  • •  X y 

hr vector v�ctor 

108.5 - . 37881 - . 30370 

110.5 - . 37822 - . 30432 

112.5 - - 37763 - . 30L9L 

HL. � - . 37704 - .  30556 

116.5 - .3761.5 - . 30618 

.118 . 5 - . 3"(585 - . 30679 
120 .5 - .  37526 - . 307Ll 

12 • •  5 - . 371.67 - . 3o8o2 

1:::'1. . 5  - .  37407 - . 30863 

126.5  - .  37347 -.30921. 
128.� - . 372d7 - . 30985 

130.5 - . 37227 -. 3.1046 

. 32.5 - .  37167 - .  31107 

1 3!. .  5 -.  !71 'J7 - .  31167 

!3C.� - .  3.7Cl. 7 - . 31228 

l 38. � - . 31288 

tl.O . ')  . '9"'' . • , .. . t� -�  - . 31 31. 'J 

' Ia? . S . ,; .. · · !' · Jt... :. - .  ;J4r,;, 

J l·". 5 . .  J6& .. . ": • J.t-O , . 

Basic Date O�:tr 6•  1969 
CharMied NOV , R 3,  1969 

z 
vector 

- . 119115 

- . 1197 .. 

- . 12003 

- . 12031 

-.1206o 
-. 1.2088 
-. 12117 
- . 12.145 

-.12173 
- . 12202 
-. 12230 
- . 12258 

- .  !�286 

• •  :::?.315 

- . 12343 

- . 1?311 
• • - . . •·)9 . . 

- . 12 .. 21 

- . . l.)S 

g . e . t  • •  

br 

1o8.5 

120.5 

132.5 

1LL.5 

r 

JUPI'l"!lt JW.F-U!IIT VECI'ORS 

GMT LO • • 
• • 

X y z 
vector vector Vt!ctor 

- . L5323 - . 19739 - .07 .. 93 

- .L5288 - . 19810 -.07523 

- . L5252 - . 19881 - . 07552 

- .L5216 - . 19951 - . 07582 



•.•. t . ,  X y z •••• t . ,  X y z •••• t • •  X y z 
br wectcr YWCtor rector br IKtcr ftCtcr ��eetcr br ...ctar IKtor &KtCW 

uo.oo --•9993 .00176 -.oo8:56 121.00 -.lt9616 -.Oit5� -.0)1109 132.00 --09192 --05905 
110.� -.lt9991 --�1 -.009'13 121.50 -.lt961t8 -.Oit161t -.035211 132.50 -.�00 -.06016 
111.00 "-•9968 --� -.01089 1.22.00 -.119619 -.Oitm - .03638 133.00 -.ft8665 - .()9608 -.06128 
111-�0 •• ---72 -.01.206 122.50 -.119589 -.051.89 -.037�3 133.50 -.118629 -.()9816 -.06239 
112.00 . ... 99"18 -.00688 -.01323 123.00 ..... 9557 --�02 -.0]868 13ft.OO -.lt8572 -.10023 -.06350 
112.50 .... 9972 --00903 -.011t39 123-50 ... -.� -.05615 -.03982 13't.50 -.lt8515 -.10230 -.061t61 
113.00 . ... 9\$ -.01119 -.015� 121t.OO -.ltgit91 -.058n -.0.096 135.00 • •  t.a56 -.101J37 - .06572 
113.50 -.lt9955 -.0133\ -.01672 121t.50 -.ltglt56 --06039 -.f/4210 135-50 -.Jt8396 ·-1�3 -.06683 
ua..oo --•991t" -.01�9 -.01789 1.25.00 -.ltglt20 -.�1 -.Oit)21t 1]6.00 -.ItS))\ -.1Ga9 -.06793 
11Jt.50 ••• 9933 -.01� -.01905 125.50 -.•9382 -.061t62 -.OIIIt38 1]6.50 --�� -.11.()55 -.06903 
115.00 -.lt9grl() -.01980 ... 02(21 126.00 -.lt9)1tlt -.066711 --�� 137.00 -.Jt8209 -.11261 --07013 
115.50 --·9907 -.02195 •.CR138 1.26.50 -.lt9]01t --� -.0.666 137-50 -.lt81a.lt -.111166 -.07123 
11£.00 --·96� - • Clli!II09 -.omit 127.C'O -.lt91263 -.01096 -.c:Am 138.00 -.a.80'79 -.11670 -.07232 
lJb-�0 .. ... 9875 -.Oii!62e. -.CR370 127.50 .... 9221 ··UT307 -.Oit892 138.50 -.lt8ol2 -.118'(5 -.0'7'3\2 
117.00 --·� •.CR839 ... � 128.00 ..... 9178 -.07517 --05005 139.00 -.lt'(9ltll -.12079 -.0'71t51 
117.50 --•9839 ·-03053 •• 02601 128.50 .. .. 91)11 -.07728 -.05118 139-50 .... 7875 -.12283 --07560 
ue.oo --·� -.03268 ... CR'f17 )29.00 -.ltgo89 -.07938 -.05231 �.00 ..... 7805 --� --07669 
u.e.�o -.lt9199 -.O)II'P -.<2832 129-50 ..... 9012 -.o8J.Jt7 -.05)11.\ 1'-0.50 -·· ("(3ll -.12689 -.01111 • 

119.00 -.lt9f77 • • 0]696 - .02918 ]JO.OO --•89911 -.o8357 -.051156 11t1.00 -.11'1662 -.12892 ·-C»885 
ll9.�C -.•m3 -.0391G -.03063 )J0.50 --·�6 --� --05569 11t1.50 --·� -.1]0911 -.(1(9fl!t 
120.0C -.•9'729 -.Oitl23 -.0)179 131.00 • • a.eag6 -.08115 -.0')681 1lt2.00 .... 7515 -.13296 -.08101 
120.50 • •• 9/03 --�337 -.Q3291t 131.50 • •  a.eer.s -.05793 llt2.50 ..... .,..39 -.1Jit98 -.CJ&2o9 

llt).OO ••• 7363 -.13699 -.o.c;)16 

Basic Date 6. 1969 

Changed .. 3 , 1969 



c. eft 
•:D:II l'r 

11:1• :19 . ' 
11:1 ::00 .. 

11: 17:00, lt' 
11:17:1CO a• 
11:11:1� � 
l l :  11:.'0 2') 
11: 1�:01 )C' 
u: a8:0b � 
11:18:11 -.o 
ll:  18: 1'- 61� 

11: 18:�1 so 
ll:  19:C» �s 
11: l_,:W 60 
&1: 1�: 12 6S 
11: 1�:11 10 
1 1 : 1 1::::' 1'5 
1 1  ::O:C.) 80 
ll:.'O:(JJ 8S 
11: :-o: l) '.0 
11:�:1111 .,._ 
1 1  ::0:2) 100 
I I  ::>1 :Oit ·� 
u:n:fA 110 
II :.?I :llo u• 
11 :�l: I·• 1"0 
U ·  -.-. ·OC . -- . �� 

9l AON 
SHO!l3A !3NYld 

I 
�tcr 
• •  )QII.O,j 
..  )�:'(· 
- .  )�'-> 
• . )�1) ) 
-.� 
-.)M)r 
- .  )871) 

-. JfN>? 
--� 
• .  JIIln 
• •  )Al)) 

- . Jn& · 

-. )78Jn 
·-S�� 
·-)�1 
-. )7)91 
-.  'T.'to'• 
•. S7'".i!� 
• •  S' IS7 
- .  )', 76lt 
- .  )l.:. )I 
•• 1/41' 
· - t ·Pl 
• .  � I' • 

- - �· 1  
r -- . . ... 

-

·.�tr:>r 

• ---�<0 
· - - �-) 
• •  �88i2'£ 
- .2fi9#''! 

-.2�161 � 
- .m1o 
• .  ?<A10 
--2� 
-.?9187 
-.�s 
• •  )OH:j 
- - �� 
.. pas 

- - �11 

- - � 
-.  )Of.IOo 
• . )10)) 
-. )1186 
- .j1 )j,6 
- .)l� 
-. )l�.a.o 
-.)1790 

•.JBP 
• . )20'¥' 
- - �?� 
• •  � JO) 

Basic Date Oc 
Chanqed NOV -

r 6,  1969 
�-R 3.,  1969 

z .. Ga' 
.. nor lhDzK ltr 

·-11� . 11:22:� 1)0 

-.Ill•.() ll :22: lt' I!) 

-.112]1. ll:22:1� 1610 
- . l lj� 11:.:?:.-<l 16IS 

• •  11)8) 11:1):01 ·� 
• . U61W.7 U:!):OI' ··� 
-.usn U:lS:ll 1# ,. 
-.uf4 •u: ?l: 1"' I• ., 

-.11b78 •u:23:�a ·� 
-.nn1 •u:.-61:� 1� 
·-11� • 11:"":':'7 180 
·-ll� • 11 :"":12 1� 
-.u'Jb8 •u:�:n 190 
- . L*O •u:"":n 1?-

-.12112 • 11:�:0) 200 
•• 121et. •u:�:� � 
-.�s �· =� :l) :>10 

-.12� •u:�:t!' �1'" 
• .  12)17 • 11:�::') � 
- - 1� • 11::1-:� . , .. 

- - �18 • 11:�:09 n� 
-.  l2'6<le • 11: -•·: 161 .?» 
.... .,. 7f' •u:.�·: H  :too 
-.1�7 �l::'l:ot' � .. 
- . a:-"n •u:l7:c-> -� 
•. L':-.,.. 

•ra • •  n h wUIIaia 1' 

I J -
-

wwetor ,.�tor wector 

--�� -.)Z'S)O --�� 
--l��» - .  )26� • .  I )(It) 

-.JHn -.)28n -.1� 

• . 1521S -.� -.l)ltO 

-.JS05.\ -.))11(' -.1:sne 
--�) -.  ))1" &. - . 1 )2� 
-. )11;)0 -.)))� -.1)�) 
•• )Ia, ':' -.)!))� -. 1)61)(1 

• • )11�0) 
-.)� • .  1JI'97 

-.�)9 - . ))!:?<' • .  1)«�) 
-. )la01' - .))g60 •.1}')C 
-. ))907 • •  )11100 -.1)696 
-.)�1 •• )Ill ){I -.l)l6l 

- .)3)7) -.)ll)lti 
-.1)8n 

--)� -.�SU -.l)R 

-.))2)t) - . 1m1 
- .))067 -. 161�2 
-.� ..  .,.�1 -. 161�-

-.llrn -.r.O' . -.llt1� 1 

-. J2'5�) --�1�4 • . 1612lS 

-. )2]81 • . r. ).'>2 -. 16127� 
-.)n08 • •  )�61� .. -.•• )Ill 
--� -.  )""·� --·� 
-. )1l"59 - .nn-:- - . ..... ,� 
-.)1� -.y.fl.:l 

-.161'")1 

•erne of tr. •\Ill-



PLM£T VECTORS 
NOV 16 

� 
ca. C3r I ' % Gllr - I ' z 

II:D:H llr .,.ctor .,.ctor wet or II:Dsll llr qctor IICtCII' vwctor 

U:li»:19 0 .)1259 ·-35190 -.16872 11:16:19 0 ••• S501 -.19� - .or�J 11:17:05 lO .)J.W,9 --»037 -.16197 11:17:15 20 --·�1 --19Wr -.07J9S 
11:17:1"} 20 .)1679 -. -.16722 11:18:11 � --•5380 -.1g628 -.0111116 
11:18:01 }0 .)1887 --�730 -.1116a.7 11:19:07 60 ••• 5320 -.197\8 --�91 
11:18:11 a.o .)209S --�57S -.16571 1lr20:0) 80 --·� -.19868 -.� 
11:18:21 50 .)2}01 -.)llia19 --W.9S 11:20:2) 100 ••• 5198 -.19986 -.07'598 
11:19:07 60 .)25(1b -.)ft2ti2 -.1Bt19 11:21:19 120 -.•sue -.201.Clfa • .OJ61&8 
11:19:17 70 .]27l0 -.�lot. -.16)1t2 11:12:15 1a.0 ••• 5077 -.� -.fT16t11 
11:20:0) 80 .)2913 -.))�5 -.1.6265 11:2):11 1.60 ••• 50lS -.20))9 -.Otl\1 
11:20:1) 90 .))115 -.lJTI5 -.16187 Us2tt:07 180 •••• gsa. -.au.ss -.01196 
11:20:23 100 .]))16 -.])l)n -.16110 11:'5:03 200 -.2QS71 -
11:21:09 no .))515 -.)]1163 -.1.60)1 11:'5:23 220 -.WS)1 ....... -.o,.,. 
11:21:19 120 .3)71AI -.3])01 -. 1595] 11:26:19 ao -.U.769 -.2108ol -.0'79Ja] 
11:22:05 130 .))911 -.3)1)8 -.1581' 
11:22:15 1� .,.tor -.32975 ·-1579S 
11:2):01 150 .,.]Q! -.)2810 -. asns 
11:2):11 1.60 .�gs -.)2(45 -.156)6 
11:2):21 170 .)'1688 -.32'79 -.15556 ca. Ga I ' z 
11:211:07 180 .)11879 -.1,.-n 

MIDI I llr •actor usc tar wet or 
-.)2312 

11:211:17 190 . ]��� -.321 .. -.153� 11:16:19 0 .ltlltlO .26S56 .o8,.8 
11:�:03 200 .)�� -.nm -.153llt 11:18:21 50 ··1� .261t57 .08910 
11:2�:13 210 .)�l,lt6 -.)1� -.1�32 1h20:2) 100 •• 1551 .26)61 

11:2';:2) 220 .)5633 -.316)6 -.15151 11:2):01 150 •• 1617 -�i' .a88)9 
11:�:09 2)0 -3�18 -.)1116� -.15(l69 11:�:0) 200 ... �1 .26177 -� 
11:26:19 � .)llOO) -.31293 -.llt987 11:27:0!1 24)0 .a.t"ltt) .26088 .oe:;J 
11:27:0'> 24)0 .]6186 -.31121 -.ta.got. • 

�£'!!!...'· 1969 
Changed rt u4BER 3, 1969 



! 

s . e . t.  • •  

br 

108.0 

110.0 

112.0 

114.0 

116.0 

uo.o 

120 .0 

122.0 

124.0 

126.0 

.126.0 

130.0 

132.0 

134.0 

i 36 . o  

; 38 . u  

. l..c .u 

'. 42 .o 

.... . I, 
t 

-

VDUS HAI.F-UIIlT VEC'I'ORS 

• 

X 
vector 

- . 36J.37 

- .  36376 

- .  36314 

- . �252 

- . 36191 

- . 36128 

- . 36o66 

-. 36001. 
- . 35942 

-. 35879 

- . 35Sl7 

- . 35754 

- .  3569.1 

3c t_ ?1 -. "" - -

3c -u· - . ., , . , 

' .. .  
- . , 

. • 4=l. J • / . 

I 

. . - . . . . . 

-- - -

y 
vector 

- . 3 1828 

- . 31887 

- . 3191t6 

- . 32005 

-. 32()61. 
- . 32123 

- . 32182 

- . 32241 

- . 32300 

- . 32358 

- . 32416 

- . 32475 

- .  32533 

- .  125�1 
- .  32C49 
- • 32'fo r 

p·n • - . . 

PB"-.. . .. . 

- . ·�:':dJ·:. , 

r 6, 1969 
R 3 ,  1969 . • -

I JUPI'TFJt lf.U.F-UIIIT VECTORS 
z Gift' LO • • • • vector 

- . 12622 I 
s . e . t.  • •  X y z ! ' - . 12650 hr vector vector vee tor j • 

� - . 12617 
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•••• t . , ·  X y z 
... "etor ...:tor .-ctor 

108.0 .... lj •• 9 -.19770 -.11�56 
toe.� ...... 339 -.19956 -.U£55 
1.09.0 -.� -.20�3 -.11'7511 
109.5 -.ltltll7 -.20329 -.11852 
no.o • • ,. .. 005 -.205� -.u� 
110.� -.le$ -.20699 -.1.201t8 
111.0 -.lt3Tn -.20883 -.121lt5 
111.5 -.lt)662 -.21067 -.122tl3 
112.0 .... 35116 -.2� -.12339 
112.5 --·� -.2�33 -.ut.)6 
113.0 .... 3311 -.2161� --�32 
113.5 ••• ]lgrl -.21'796 -.12628 
u. .. . o -.lt3(m -.21977 -.12'72tt 
1�-� -.112951 -.221� -.12819 
115.0 .... 2829 -.22338 -- 129� 
us.•, -.112706 -.�17 •• 1)008 
11.6.0 --·�3 -.2'2696 -.13103 
116.� -."211� -.22871t -.13197 
117 . I')  -.lt2333 -.230')2 -.� 
117.5 -.lt2206 -.2)229 -- 133& 
u.e.o -.162079 -.2]1t0C -.13\77 
ue.-: ..... 1951 -.23�1!:> · - 13� 

, ••• t.,  X y z 
... wee tor ftc: tor .-etor 

119.0 ..... 1822 -.2m1 -.1)662 
119.5 ..... � -.23932 -.tJ7«)6 
120.0 -.lt156l -.216106 ·-1�5 
120.5 -.lt!Jt29 -.21.279 - .13937 
121.0 -.le1296 -.2Wt')2 -.11.02e 
121.5 - .lel163 -.2tl625 -.lltue 
122.0 -.ltlO'Z8 -.2t.m -.11.209 
122.5 -.� -.211968 -.11t29f3 
123.0 -.a.crn7 -.2")138 -.11t388 
123.5 -.lt0620 -.25308 -.1 .... 77 
1.21l.O •• ll,dtft? -.�78 -.11•566 
1.21l.s -.ltOl\3 --�·6 -.11.655 
125.0 -.1.0201t -.2")811t -.11t?tt3 
�-� -.lt0063 -.2")982 -.11.631 
1.26.0 ··399m -.2611t9 -.11t91e 
1.26.5 -.39780 - .26315 -.1500"; 
127.0 - .39637 -.261t80 -.1'509'! 
127.5 -.391t93 --�5 -. 15178 
128.0 -- 3931&9 -.26810 -.1� 
128.5 --3�3 -.26973 -.1")3� 
129.0 -.3�7 -.271.36 -.1�3'5 

129.") •.3!;91C -.27298 - . 15520 

Basic Date_, ober 6 .  1969 
Changed NOV�BER 3.  1969 

•••• t . ,  X y % 
br .-etor ftC tor ••ct• 

130.0 - .38162 -.2'71160 -.1� 
130.5 ---� -.27621 -.15689 
131.0 •• )811616 -.2'/181 -.tsm 
131.5 -.)8)11t -.27.,.1 -.15856 
132.0 -.38163 -.28100 -.15939 
132-5 -.38011 -.282� -.� 
133.0 • .378S9 -.281t16 -.16UIIt 
133.5 -.37705 -.29573 -.16186 
131t.O -.37551 -.28729 -.16267 
13\.5 -.37396 - -.16]Wl 
135.0 -.)'72tt0 -.290'10 -.�lj29 
135.5 -.3708lt -.291CJIJ -.16509 
1)6.0 - -� - .29]118 -.16589 
1)6.� -.36769 -.295()1 -.� 
137.0 -.)6610 -.29653 -.1671t8 
137.5 --361t51 -.296QI. -.168:n 
1)8.0 -.36290 -.29955 -.� 
138.5 --36129 -.30105 -.16983 
139. 0 -.35968 -.30255 -.17061 
139.5 -.35805 -.� -.17138 
11tO.O -.3561t2 -.30551 -.17215 
litO.� -.35478 -.30698 -.17291 
lltl.O •.3S311t -.3o8lt5 -.17)67 
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