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STAR CHARTS
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May 29, 1969
) Sty

Basic Date
Changed __

ILM-5

PGNS-1

STAR LIST

STAR NAME STAR NAME

(Numerical) (Alphabetical)
Planet Acamar
Alpheratz Achernar
Diphda Acrux
Navi Alderbaran
Achernar Alkaid
Polaris Alphard
Acamar Alphecca
Menkar Alpheratz
Mirfak Altair
Aldebaran Antares
Rigel Arcturus
Capella Atria
Canopus Canopus
Sirius Capella
Procyon Dabih
Regor Deneb
Dnoces Denebola
Alphard Diphda
Regulus Dnoces
Denebola Earth
Gienah Enif
Acrux Fomalhaut
Spica Gienah
Alkaid Menkar
Menkent Menkent
Arcturus Mirfak
Alphecca Moon
Antares Navi
Atria Nunki
Rasalhague Peacock
Vega Planet
Nunki Polaris
Altair Procyon
Dabih Rasalhague
Peacock Regor
Deneb Regulus
Enif Rigel
Fomalhaut Sirius
Sun Spica
Earth Sun
Moon Vega

NO
6
4

25

11

27

21

32
1

40

33

31

34

14

13

41

43

23
2

20

47

44

45

24
7/

30

10

50
3

37

42

00
5

16

35

17

22

12

15

26

46
36
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STARS, PROGRAMS, VERBS

PGNS-2

LGC Idle

LGC Power Down

Powered Ascent

Rendezvous Navigation
Ground Track Determination
Lunar Surface Navigation
Preferred Tracking Attitude
LGC Update

External AV

Lambert Aim Point Guidance
CSI Pre-Thrust

CDH Pre-Thrust

TPI Pre-Thrust

TPM Pre-Thrust

Stable Orbit Rendezvous
Stable Orbit Midcourse

DPS

RCS

APS

AV Monitor

IMU Orientation Determination
IMU Realign

Lunar Surface Align
Braking Phase

Approach Phase

Landing Phase (Auto)
Landing Phase (ROD)
Landing Phase (MANUAL)
Landing Confirmation

DPS Abort

APS Abort

CSM CSI Targeting

CSM CDH Targeting

CSM TPI Targeting

CSM TPM Targeting

Target AV

CSM SOR Targeting

CSM SOM Targeting

o
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PGNS-3

VERBS
00 Not in use
01 Display Octal Comp 1 in R1
e 02 Display Octal Comp 2 in R1
03 Display Octal Comp 3 in R1
04 Display Octal Comp 1&2 in R1&R2
05 Display Octal Comp 1,2&3 in R1,R2&R3
06 Display Decimal in R1 or R1,R2 or RI,
R2,R3
07 Display DP Decimal in R1&R2
11 Monitor Octal Comp 1 in R1
12 Monitor Octal Comp 2 in R1
o 13 Monitor Octal Comp 3 in R1
4 14 Monitor Octal Comp 1&2 in R1&R2
F 15 Monitor Octal Comp 1,2&3 in R1,R2&R3
o 16 Monitor Decimal in R1 or R1,R2 or R1,R2,R3
t’ 17 Monitor DP Decimal in R1&R2
I © 21 Load Component 1 in R1
| = 22 Load Component 2 in R2
23 Load Component 3 in R3
24 Load Component 1&2 in R1&R2
” 25 Load Component 1&2&3 in R1&R2&R3
?313 27 Display Fixed Memory
a 9 30 Request Executive (POO only)
-g S 31 Request Waitlist (POO only)
crg 5 32 Recycle
33 Proceed
34 Terminate
35 Test Lights (POO only)
36 Request Fresh Start
37 Change Program
40 Zero CDU's (Specify N20 or N72)
41 Coarse Align CDU's (Specify N20 or N72)
42 Fine Align IMU
43 Load FDAI Error Needles (test only)
44 Terminate Continuous Designate
(V41N72 Option 2)
™ 47 Initialize AGS (R47)
' 48 Load DAP Data (RO3)
5 49 Start Crew Defined Maneuver (R62)
50 Please Perform
52 Mark X-Reticle

53 Mark Y-Reticle




54
55
56
57
58
60
61
62
63

64

65
66
67
69
70
71
72
73
74
75
76

2

78
79
80
81
82
83
85

- 89

.90

91
92
93
95
96

97

99

PGNS-4

Mark X or Y-Reticle

Increment LGC Time (Decimal)

Terminate Tracking (P20,P22,&P25)

Permit LR Update

Inhibit LR Update

Command LR To Pos. 2

Display DAP Attitude Error

Display Total Attitude Error

Start RR/LR Self-Test

Start S-Band Antenna Routine (RO5)

Disable U,V Jets During DPS Burns

Set LM State Vector into CSM State Vector

W-Matrix Monitor

Cause Restart

Update Liftoff Time (P27)

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 Impulse Mode in DAP

Set Rate Command/Attitude Hold Mode in DAP

Start LR Spurious Test (R77)

Stop LR Spurious Test (R77)

Update LM State Vector

Update CSM State Vector

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-P12)

Display Banksum

Start IMU Performance Test (PO7) (non-flight)

Enable W-Matrix Initialization

Inhibit State Vector Update (P20 or P22)

Interrupt Integration and Go to P00

Perform Engine fail Procedure (R40)

Enable Engine Ignition

.~ May 29, 1969
)

Basic Date.
Changed




May 29, 1969

Basic Date _
Changed ___

PGNS-5

NOUN LIST (V)-Can Be Called At Any Time For Valid Data

01(v)

02(V)
03
04
05
06

07

08 (V)

09(v)

10(V)
11
12

13
14
15
16

18
20(V)
21(V)
22
24
25
26
27(V)
32
33
34
35
36(V)

38
40

41

Address to be Specified (Frac) . XXXXX
Address to be Specified (Whole) XXXXX .
Address to be Specified (Degree) .01°
Gravity Error Angle .01°
Angular Error/Difference .01°
Option Code Octal
Desired Option Octal
Data Octal
Flag Word Operator ECADR Octal
BIT ID Octal
Action Octal
Alarm Data Octal
Alarm Codes Octal
Channel to be Specified Octal
TIG CSI/T(APOAPSIS) hrs,min, .0lsec
Option Code (Extended Verbs Only) Octal
Desired Option Octal
TIG CDH hrs,min, .0Olsec
Checklist (Internal to LGC) XXXXX .
Increment Address Octal
Time of Event (Extended Verbs Only)

hrs,min, .Olsec

Desired Maneuver to FDAI RPY Angles .01°
ICDU Angles Y,P,R (0G,IG,MG) .01°
PIPA PULSES .01°
New ICDU Angles Y,P,R, (0G,IG,MG) .01°
Delta Time for LGC Clock hrs,min, .Olsec
Checklist (Used with V50) Octal
Prio/Delay, ADRES, BBCON Octal
Self Test ON/OFF Octal
Time From Perigee hrs,min,.Olsec
TIG hrs,min,.Olsec
Time of Event ' hrs,min,.Olsec
Time From Event hrs,min,.Olsec
LGC Clock Time hrs,min, .Olsec
TIG TPI hrs,min,.Olsec
Time of State Being Integrated hrs,min,.Olsec
Time From Ignition/Cutoff min-sec
VG .1fps
AV (Accumulated) .1fps
Target Azimuth (Non-Flight) .01°

Elevation .001°

SNNON




NOUNS

42

43

44

PGNS-6

Apogee

Perigee

AV (Required)
Latitude (4North)
Longitude (+East)
Altitude

Apogee

Perigee

TFF

45(V-R1)Marks

46 (V)
47 (V)

48 (V)

49

Sl

52
54

55

.56

57
58

59

60

TFI Of Next/From Last Burn

MGA

Digital Autopilot Configuration
LM Weight

CSM Weight

Engine Gimbal Pitch Trim (+ Only)
Engine Gimbal Roll Trim (+ Only)

AR

AV

Source Code

S-Band Antenna
Pitch
Yaw

Central Angle of Active Vehicle

Range

Range Rate

Theta

No of Apsis Crossings

Elevation Angle

Central Angle

RR LOS Azimuth

Elevation

AR (+ Behind)

Perigee Alt. (Post TPI/SOR)

AV TPI/SOR

AV TPF/SOR FINAL

AV LOS Fwd/Aft (+FWD)

AV 1L0S Rt/Left (4RT)

AV LOS Up/Dn (4+DN)

V (Horizontal)

H DOT (+ Increasing H)

.1nm

. 1nm
.1fps
.01°
.01°
.1lnm
.1lnm
.1nm
min-sec
XXXXX.
min-sec
.01°
Octal
1bs

1bs
.01°
.01°
.1nm
.1fps
0000X

.01°
.01°
o) L
.01lnm
.1fps
.01°
0000X.
.01°
.01°
.01°
41"
.1lnm
.1nm
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
ft

ay 29, 1969

- M

Basic Date
Changed



29, 1969

Ma:

Basic Date .

Changed — .

61

62

63

64

65(V)

PGNS-7

TG

TF (TFI)

Crossrange

VI

TF (TFI)

AVm

VI

H DOT

H

TG/LPD

H DOT

H

Sampled LGC Time, Hrs
Min
Sec

66(V-R2)LR Slant Range

67
68

70
71
72(V)
73

74
75
76

77
78

79

LR Position
LR VX
VY
vZ
Slant Range to LS
TF Braking
LR Alt-Comp Alt
AOT Detent/Star Code
AOT Detent/Star Code
RR Trunnion Angle
RR Shaft Angle
Desired RR Trunnion Angle
Desired RR Shaft Angle
TF (TFI)
Yaw
Pitch
AH
AT (CDH-CSI/TPI-CDH)
AT (TPI-CDH/TPI-Nom TPI)
V (HOR)
V (VERT)
Crossrange
T to Engine Cutoff
Velocity Normal To CSM Plane
RR Range
RR Range Rate
Cursor Angle
Spiral Angle
Position Code

min-sec
min-sec
.1nm
.1fps
min-sec
.1fps
.1fps
.1fps
£t
Sec/deg
.1fps
ft

hrs
min
.0lsec
ft
00001/00002
fps

fps

fps
.1lnm
min-sec
ft
Octal
Octal
.01°
.01°
.01°
.01°
min-sec
.01°
.01°
.1lnm
min-sec
min-sec
.1fps
.1fps
.1nm
min-sec
.1fps
.0lnm
fps
.01°
.01°
0000X



84

85

86

87

88

89

90

91

93

97
98

99

PGNS-8

Data Indicator

Omega

AVX (LV) (+Fwd)

AVY (LV) (4Rt)

AVZ (LV) (+Dn)

AVX (LV) (+Fwd)

AVY (LV) (+Rt)

AVZ (LV) (+Dn)

AVX (LM) (+Up)

AVY (LM) (+Rt)

AVZ (LM) (+Fwd)

AVX (other vehicle)+(RXV)XR
AVY (other vehicle)+(VXR)
AVZ (other vehicle)+(-R)
VGX (LM) (+Up)

VGY (LM) (+Rt)

VGZ (1M) (+Fwd)

VGX (LV) (+Fwd)

VGY (LV) (+Rt)

VGZ (LV) (+Dn)

Backup Optics LOS Azimuth (+Rt)

Elevation(4+Up)
Celestial Body Vector X
Y
Z
Latitude
Longitude/2
Altitude
Rendezvous Out of Plane Parameter Y
YDOT
PSI
Alt
Vel

Flt Path Angle

A Gyro Torquing Angles X
Y
Z
System Test Inputs

System Test Results & Inputs

RMS Position
RMS Velocity
Radar Bias Angle

XXXXX.
.01°
.1fps
1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.1fps
.01°
.01°

« XXXXX
« XXXXX
« XXXXX
.001°
.001°
.01lnm
.01lnm
.1fps

.1fps
mr

May 29, 1969

Basic Date —

Changed




PGNS-9
V50 N25 CHECKLIST CODES

R1 Code FUNCTION
~ 00013 Key In Normal Or Gyro Torque Coarse Align
00014 Key in Fine Align Option
00015 Star Acquisition
00062 Power Down LGC
00201 Select RR LGC Mode
00203 Select LGC, AUTO,&AUTO THROTTLE
00205 Slew RR for Manual Acquisition
00500 Switch LR Antenna to

Position 1

NO6 or N12 OPTION CODES

= Preferred

I 00001 Specify IMU 1
Orientation 2 = Nominal
’ 3 = REFSMMAT
4 = Landing Site
J~ 00002 Specify Vehicle 1=1IM
2 = CSM
00003 Specify Tracking 1 = Preferred
(] | Attitude 2 = Other
S5 00004 Specify Radar 1 =RR, 2 =1R
ks S 00005 Specify SOR Phase 1 = First
a © 2 = Second
‘“23 00006 Specify RR Coarse Align Option 1 = Lock ON
2 = Continuous
Designate
00010 Specify Alignment Mode 0 = Anytime
1 = REFSMMAT +1G
2 = 2 Bodies
3 =1 Body + 1G
00012 Specify CSM Orbit Option 1 = No Orbit
Change
2 = Change Orbit

To Pass Over
LM

SWEV'IV — SHAOD LSTID




CKLST CODES - ALARMS

PGNS-10

V05 NO9 ALARM CODES

00105
00107
00111
00112
00113
00114
00115

00206
00207
00210

00211

00212

00213

00214

P #*A0T Mark System in use

P

P

P/H

P/H

P/H

Reselect P5X
More Than 5 Mark Pairs
Continue
Mark Missing
Restart Mark Sequence
Mark or Mark Reject Not Being Accepted
Continue
No Imbits
Continue
Mark Made But Not Desired
Mark Correct Axis (X or Y)
No Marks in Last Pair to Reject
Continue
Zero Encode Not Allowed With Coarse
Align & Gimbal Lock
Coarse Allgn To 0,0,0 Then Reselect V40N20
ISS Turn on Request Not Present For 90 sec
CB(11) PGNS: IMU OPR - OPEN & RECLOSE
If Alarm Recurs And No ISS Warning, Continue
IMU Not Operating
CB(11l) PGNS: IMU OPR - OPEN & RECLOSE
V36E, Consult MSFN But Continue
Coarse Align Error
If P51, P52, or P57 in Progress, Record GYRO
Torquing Angles and Perform Fine Align
Check in P52, P57
If P51 or P52 Not In Progress
Reduce Spacecraft Drift, Continue
PIPA Fail, But PIPA is Not Being Used
Go to ISS MALFUNCTION PROCEDURES
IMU Not Operating With Turn-On Request
See 00210 Above For Procedure
Program Using IMU When Turned OFF
Exit Program

o\
O
(o))
i
(o))
o
[0}
=

|
Q
©

el
e
Q=
0 ©
T =
mn o
|
=
—




Basic Date ____May 29, 1969

00217

00220

00401

00402
00404

00405

00421

00430
00501

00502

) it

00503

00510

00511

Changed

00514
00515
00520
00521

00522
00523
00525

00526

PGNS-11

Bad Return From Stall Routine

Reinitiate Current Program

If Alarm Recurs, ISS Mode

Switching Failure

IMU Not Aligned

Align or If Aligned, Set REFSMMAT FLAG
Desired Gimbal Angles Yield Gimbal Lock
Call N22, MNVR if MGA <85° or Realign IMU
FINDCDUW Routine Not Controlling Attitude
Two Stars Not Available In Any Detent

See P57/6

Two Stars Not Available

See P52/6

W-Matrix Overflow

Notify MSFN

I **Acceleration Overflow In Integration

RR Antenna Out of Present Mode Limits
See P20/8
Bad Radar Gimbal Angle Input
MNVR And Redo V41N72
Radar Antenna Designate Fail
See P20/8
Radar Auto Descrete Not Present
RNDZ RDR - LGC Continue
LR Not in Pos 2 or Repositioning
LDG ANT - HOVER, Verify R2+00002
RR Goes Out Of Auto Mode While In Use
RR CDU Fail Discrete Present
RADARUPT Not Expected at This Time
Could Not Read Radar
See P20/8
LR Position Change
LR Ant Not in Position 2
ATheta >3°
See P20/7
Range >400 Miles
Terminate P20 (V56)
LOS Not in Mode II Coverage While On
On Lunar Surface, or Vehicle Mnvr Required




00530
00600

00601

00602

00603
00604

00605

00606

00607
00611

00701
00777

01102
01103
01104
101105
01106

01107

]

fas

PGNS-12

LOS Not In Mode II Coverage On Lunar Surface
After 600 sec
Imaginary Roots on First Iteration
See P32/4
Perigee Altitude (Post CSI) <35,000 ft
(Lunar Orbit) <85 nm (Earth Orbit)
See P32/4
Perigee Altitude (Post CDH) <35,000 ft (Lunar
Orbit) <85 mm (Earth Orbit)
See P32/4
CSI to CDH Time <10 MIN
See P32/4
CDH to TPI Time <10 MIN Or TIG CDH > TIG TPI
See P32/4
Number of Iterations Exceeds Loop Max
Program Cannot Converge on CSI Solution
See P32/4
AV Exceeds Max
See P32/4
**No Solution From Time - Theta or Time - Radius
No TIG For Given Elevation Angle
See P33/2
Illegal Option Code Selected
PIPA fail caused the ISS Warning
Go To ISS Malfunction Procedure
LGC Self Test Error
See PGNS TURN ON And SELF TEST/7
**Unused CCS Branch Executed
Copy NO8, Notify MSFN, Continue
*Delay Routine Busy
Reselect Extended Verb
Downlink Too Fast
If Alarm Recurs, DOWNLINK FAILURE
Uplink Too Fast
If Alarm Recurs, UPLINK FAILURE
Phase Table Failure
Perform:1. V74 LGC DOWNLINK
2. P27 As Necessary
3. V48 As Necessary
4, Reestablish REFSMMAT via P51
If FRESH START Recurs, LGC FAILURE
If FRESH START Recurs, LGC FAILURE

| May 29, 1969

Basic Date -
Changed




Basic Date ______May 29, 1969

) o <

Changed —

PGNS-13

01201 P *Executive Overflow - No Vac. Areas

01202

01203

01204

01206

01207

01210

01211

01301

01302

01406

01407

01410

01412
01501

01502
01520
01600
01601

01703
01706

P

Reselect Extended Verb or Continue Program
*Executive Overflow - No Core Sets
See 01201 above

P/I*Waitlist Overflow - Too Many Tasks

See 01201 above

P/I**Waitlist, Var delay, Fix delay, Longcall,

P

P

P

2]

=

I

P

Or Delay Job Called With Zero Or Negative
AT

**Two Jobs Try To Sleep in PINBALL
See 01201 above

*No Vac Area For Marks
Reselect P51 or P52

*Two Routines Using Device at Same Time
Reselect Extended Verb when Device no longer

in use

*I1legal Interrupt of Extended Verb
Reselect P51 or P52
ARCSIN-ARCCOS Input Angle Too Large
Copy NO8, Notify MSFN, Continue

**SQRT Called With Negative Argument
See 01301 above

**Bad Return From Rootpsrs

*%-0ccurs Only During P63 Ignition Algorithm
VG Increasing
See P40/IGN or P42/IGN

P/I Unintentional Overflow in Guidance,

oo

av)

Contact MSFN

Descent Ignition Algorithm Non-Converging
**T1legal Internal Use of PINBALL

See 01301 above
**I1legal Flashing Display

See 01301 above

V37 Request Not Permitted at This Time

Reselect V37

Overflow in Drift Test

Perform Fresh Start V36E

Bad IMU Torque

TIG Slipped

P40 Selected but Staged

P42 Selcted but not Staged

See P40/1 or P42/1



PGNS-14

02000 P *DAP Still In Progress At Next TIME5/RUPT

RSET, GUID CONT - AGS Then PGNS; If Alarm
Recurs, V36E

Reinitialize LGC

02001 1 Jet Failures Have Disabled Y-Z Trans
Change Thruster Pair Isol Valve or Use

Alternate Control Mode

02002 1 Jet Failures Have Disabled X Trans
See 02001 Above

02003 1 Jet Failures Have Disabled P Rotation
See 02001 Above

02004 1 Jet Failures Have Disabled U-V Rotation
See 02001 Above

03777 H ICDU Fail Caused the ISS Warning
Go to ISS Malfunction Procedures

04777 H ICDU, PIPA Fails Caused the ISS Warning
Go to ISS Malfunction Procedures

07777 H  IMU Fail Caused The ISS Warning
Go to ISS Malfunction Procedures

10777 H  IMU, PIPA Fails Caused The ISS Warning
Go to ISS Malfunction Procedures

13777 H  IMU, ICDU Fails Caused The ISS Warning
Go to ISS Malfunction Procedures

14777 H  IMU, ICDU, PIPA Fails Caused The ISS Warning
Go to ISS Malfunction Procedures

*Generates Software Restart
**Abort Code, Program Goes To ROO.
***During P63 Ignition Algorithm Only

P - Procedure Caused Alarm
I - Input Data Caused Alarm
H - Hardware Status Caused Alarm

Alarms for VO5N09
Rl First Alarm to Occur
R2 Second Alarm to Occur
R3 Last Alarm to Occur (May Be
of The Form 4XXXX Or 5XXXX)

4XXXX - More than 3 Alarms

5XXXX - More than 3 Alarms Including 1XXXX
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