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e 4.4 G&C REFERENCE DATA
(=
w
2 4.4.1 LGC/DSKY RESTRICTIONS
[ad
o
B The following restrictions apply to use of the LGC and DSKY:
o
-
- a. For display verbs 01 through 07, monitor verbs 11 through 17, and load verbs 21 through 25, the number of com-
v ponents of the verb must not exceed the number of components of the noun being used. If this restriction is
© not observed, the OPR ERR 1t goes on.
b. Mixing of octal and decimal data in multicomponent load verbs is not permitted. Data components must be all
decimal or all octal.
¢. Loaded machine addresses must be in octal form.
d. The magnitude of data being loaded should not exceed that of the noun being used. If this restriction is not
observed, OPR ERR 1t goes on.
Q e. Decimal data must be preceded by a sign (+ or -). Leading zeroes need not be loaded when loading decimal data.
0
é f. When loading time-only nouns, three data words (three registers) must be loaded (for hours, minutes, and
o seconds).
a
1_ g. All data loads must be verified before pressing ENTR pb for the last register being loaded. If any data are
L incorrect, the register can be cleared by pressing CLR pb. Each successive pressing of the CLR pb clears the
E preceding register. This backing-up action occurs only on components called by the load verb.
§ h. Only one of the following extended verbs can be running one at a time: 41, 42, 43, 47, 48, 49, 55, 57, 63, 64,
< 67, 70, 71, 72, 73, 82, 83, 85, 89, 90, 91, and 92. Each of these verbs call Extended Verb Interlock Routine
v (R76). If an extended verb from R76 {is running when another is selected, OPR ERR 1t will go on.
~3
= i. Flashing VERB/NOUN requires operator action. The program in process is halted until appropriate action is
taken.
J. Nouns 40, 44, 45, 61, 62, 64, 66, 68, 74, 75, 77, and 78 cannot be loaded by V24 or V25 or have components
that cannot be loaded. Channel No. 7 cannot be loaded via noun 07 or 10.
) k. Most nouns contain useful data only when relevant computations are running. The following are exceptions:
] 1, 2, 8, 9, 10, 20, 21, 36, 46, 47, 48, 65, 72, and R2 of 66.
o
i 1. If verb 37 1s attempted within approximately 15 seconds of a fresh start or ISS turn-on, a PIPA failure will
[
[~

go undetected. To correct this condition, select POO and reset IMODES 30, bit 5 (key V37E OOE; key V25 NO7E
1277E, 20E, E).
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%.4.1 LGC/DSKY BESTRICTIONS (cont)

Final Automatic Request Terminate Routine (ROO) 1s not executed if V37 is flashing, until a proper response is

made keying in two digits (program number), then ENIR.

Performing ICDU Zero (para 4.6.1.21) during LM Rendezvous Navigation Program (P20) (para 4.8.2.1) may result in

a bad mark or designate.

An efficient attitude hold/rate command mode is not provided when docked with the CSM.
KALCMANU maneuver rate >0.5°/sec should not be used when docked with the CSM.

A 1°/sec loss of attitude results if a +X-jet fails on or off and is undetected.

A hardware restart removes track enable. 1f LM Rendezvous Navigation Program (P20) is in process, P20 is

forced back to the beginning of RR Designate Routine (R21) and calls Preferred Tracking Attitude Routine (R61).

Deleted
Deleted

V30 and V31 should not be used during P06, P12, P20, P21, P22, P40, P42, P51, PS2, P57, P63, P70, P71,
or RO4.

Any program can be terminated as follows: (1) via V34E at any flashing display except at N60 in P66 or (2)
via V37E XXE at any flashing or nonflashing display.

Deleted

Restarts will terminate automatic attitude maneuvers and cause RESTART 1t or PROG 1t to come on «ith FL V50
N18. To recover, key PRO and continue.

Deleted

Deleted

1f P20 or P22 is incorporating a mark, another program should not be selected via V37 until mark counter is
incremented in V16 N45 display. If this is not desired, V95 can be used to stop updating. Wait 15 seconds
before selecting another program. V80 or V81 must be entered to start state vector updating again.

VG or AV displays in control coordinates, N85 or N83 are based on reading accelerometers every 2 seconds.
Displays, however, are asynchronous one-second monitors; therefore, result is a possible 0.5- to 1.5-second
delay between application of AV and visible result.
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4.4.1 LGC/DSKY RESTRICTIONS (cont)

ac.,

ad,

af.,

ai.

aj.

ak.

al.

an.

ao.

When loading decimal data, ENTR may change last digit of loaded data.

During periods of high computer activity, selection of certain extended verbs (notably V67, v82, V83, vas,
V90) may result in program alarms 31201 or 31202. Extended verb activity is lost and verb must te reselected.

KEY REL 1t remains on after V37 until new program is started. DSKY should not be used until KEY REL 1t goes
off and new program number is displayed.

VEC POINT routine may compute large OGA when +X-axis must be rotated approximately 180°, Sensitivity to such
changes becomes greater as magnitude approaches 180°, If desired, maneuver manually in pitch approximately 30°
and then have solution recomputed by keying PRO on FL V50 N18 while not in PGNCS automatic mode.

No crew initiated verb/noun is restart protected.

A restart will terminate extended verbs.

PRO pb must be depressed for minimum of 120 milliseconds for proceed function. If PRO pb fails, use V33E
for proceed functions.

PRO pb is ignored when VERB ind displays V21, V22, or V23, To accomplish a proceed function in response to a
flashing load verb, V PRO should be used.

If V37E XXE, ABORT pb, or ABORT STAGE pb is used or if software restart occurs when RR/LR is being read, a
520 alarm may occur. Data that was being read is not used.

Deleted

If an extended verb has been selected during a mission program, with normal displays, the extend:d verb logic
initially blanks the DSKY. Any response during the time the DSKY is blank would do one of the following; (1)
respond to a normal mission program display underneath the extended verb or (2) respond to the first display
in the extended verb, which could be initiated simultaneously with crew response. In general, do not key a
response (PRO, ENTR, V32E, V33E, V34E) to either a blank DSKY or a nonflashing display.

Do not select P20 in the update mode before completion of P66. W-matrix initialization will destroy the
erasable memory (E-memory) descent targets.

V92, which calls IMU performance test program (P07), is for ground use only and i{s inhibited by the NODOPO7
flag. The flag is set by V37 logic. If this restriction is not observed, the OPR ERR 1t goes on.
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® 4.4,1 LGC/DSKY RESTRICTIONS (cont)
[
o ap. To avoid computational errors in use of STAR/PLANET codes 46, 47, 50 (for sun, earth, moon respectively) (digits
Kl DE of Rl in N70, 71) {f the sun, earth or moon are to be sighted on select code 00 (planet), and have MSFN
8 uplink unit vectors.
4
o]
s 4,4,2 AEA/DEDA RESTRICTIONS
~
° The following restrictions apply to use of the AEA and DEDA:

The CLR pb must be pressed before every DEDA entry.

All addresses are in octal form. They must not be less than 26 (lowest numbered accessible address) nor
greater than 704 (highest numbered accessible address).

A sign (+ or -) must be entered after the address when loading data.

An octal quantity with a digit greater than 7 or a number greater than the allowable range of the address must
not be entered.

A DEDA entry of ~00000 should not be made unless specified in a particular procedure.

If more than 4 hours elapse with the AGS operating and no thrust along the X-axis, perform one of the
following to prevent overflow of the accumulated velocity counter:

Staged: Key DEDA C 404+00000E
Unstaged: Key DEDA C 404-12345E

If an accelerometer malfunctions, all AGS equations function properly and all guidance modes can be used as
long as thrusting is performed orthogonal to the axis of the failed accelerometer, and the scale factor and
bias compensation constant of the failed accelerometer are set to zero as follows:

X-axis: Key DEDA C 534+00000E
C 540+00000E
Y-axis: Key DEDA C 535+00000E
C 541+00000E
Z~axis: Key DEDA C 536+00000E
C 542400000E

In attitude hold (400+00000) and guidance steering (400+10000), X-axis override can be accompliched through
any desired angle. In Z-axis steering (400+20000), Z-axis override can be accomplished through any desired

angle. If override of any other steering channel is desired, attitude excursion should be <90°® from AGS-
computed orientation.
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4.4.2

AEA /DEDA RESTRICTIONS (cont)

i.

k.

1.

n.

Do not enter +00000 into address 414. This 1is done automatically after completion of any navigation intial-
ization. If this entry is made manually, it is treated as a +10000 and causes the program to search the PGNCS
downlink for an identification word which, when located, could destroy LM and CSM state vectors. 1f +10000 is
entered manually into address 414, PGNCS downlink search can be eliminated by keying DEDA C 563+00000E.

If lunar surface flag is inadvertently set during earth orbit, reset lunar surface flag as follows:
Key DEDA C 604+00000 (only the sign is significant)

DEDA quantities which are displayed in octal have a least quantization four times the internal computer
scaling.

When keying DEDA, each pushbutton should be depressed to its limit of travel to ensure making good switch con-
tact.

The scaling of certain DEDA values is mission-dependent. When these values appear in the DEDA listings of
paragraphs 4.4.15, 4.4.16, and 4.4.17, quantization is given. When these values appear in the body of this
document, quantization is defined with lunar scaling first, followed by earth scaling (e.g., 0.1/1 fps).

All thrusting under AGS control must be done using External AV guidance routine (410+50000), or Orbit
Insertion guidance routine (410400000).

To preclude any DEDA operation problem due to computer timing, the following rules should be observed:

1. At least 0.6 second shall elapse between the pressing of any two DEDA control pushbuttons (CLR, ENTR,
READOUT, or HOLD), except when pressing the CLR pb to erase the previous operation.

2. After a DEDA entry, do not press the ENTR or READOUT pb within 1.5 seconds of the time the DEDA display
has gone blank after pressing the ENTR pb.

DEDA address 277 is angle between Z body axis and local horizon projected into Ul-V1 plane (Ul is LM local

vertical, V1 is downrange and parallel to CSM orbit plane). This quantity will agree with PGNCS angle :caly
vhen LM yaw angle is 0° or 180°.

DEDA should not be used to enter data while CB/AC BUS A: RNDZ RDR or CB/AC BUS A: GASTA is being opened or
closed nor while LTG: OVERRIDE INTEGRAL sw is being operated.

The DEDA detects certain operator errors. The OPR ERR 1t on the face of the DEDA goes on when these errors
occur. False OPR ERR 1t indications resulting from EMI on discrete lines may also occur. The light remains
on until the CLR pb is pushed. The DEDA is then ready for a new instruction.
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4.4.3 JET SELECT LOGIC

Table 4-1 is a general listing of the basic RCS engine logic for DAP-controlled translation and rotation msneuvers

of the IM.

Under DAP control, the jets selected for a particular maneuver are arranged so that the first eatry is
the optimum selection for the specified maneuver.

Table 4-1. RCS Jet Select Logic
BABA ABBA BAAEB ABAB
Maneuver b 444 3333 2222 1111
UDFR UDAZR UDAL UDFL
A. DAP JET SELECTION - ROTATION
4P (Yaw left), four-jet X p ¢ X X
tvo-jet Alternating pulses between A4R, B2L & AlF, BIA
=P (Yaw right), four-jet X X b 4 X
two-jet Altemating pulses between BAF, A2A & BlL, A3R
+P (Alternative)*, two-jet X X
X X
X X
X X
X X
X X
-P (Alternative)*, two-jet b 4 X
X X
X X
X X
X X
X X
+U (Pitch up, roll right)*#  two-jet X
-U (Pitch down, roll left)*#*, two-jet X
4V (Pitch down, roll right)#**, two-jet X X
-V (Pitch up, roll left)** two-jet X X

* Altermative two-jet policies when a P rotational jet fails.
#% If one U or V rotational jet fails, the other jet completes rotation.
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4.4.,3 JET SELECT LOGIC (cont) Table 4-1. RCS Jet Select Logic (cont)
BABA ABBA BAAB ABAB
Maneuver 44 44 3333 2222 1111
UDFR UDAR UDAL UDFL
B. DAP JET SELECTION - TRANSLATION
+X-Translation, four-jet X X X X
two-jet X X
X X
~X-Translation, four-jet X X X X
two-jet X X
X X
4+Y-Translation X X
~Y-Translation X X
+Z-Translation X X
-Z-Translation X X
+U (4Z & +Y) Translation X X X X
-0 (-Z & ~Y) Translation XX X X
+V (+Z & -Y) Translation X XX X
-V (-Z & +Y) Translation X X XX
4+Y-Tack Translationk#®# Alternating pulses between B2L, B4F & A2A, B2L
Altemating pulses between BlL, ALF & BlL, B3A
-Y-Tack Translationk##® Alternating pulses between A4R, B4F & A4R, A2A
Alternating pulses between A3R, B3A & A3R, AlF
+Z-Tack Translationk#* Alternating pulses between B3A, A3R & B3A, BIL
Alternating pulses between A2A, B2L & A2A, A4R
-Z-Tack Translation##** Alternating pulses between B4F, A4R & B4F, B2L
Alternating pulses between AlF, AJR & AlF, BIL

ey aBoy

#%% Y- and Z-tack translations are commanded when conventional Y or Z two-jet translations

Tacking alternations are done every 0.1 second.

are not available (jet failure).
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4.4.4 LGC PROGRAMS
No. Phase Paragraph
00 LGC 1dling Service 4.6.1.6
06 LGC Power-Down Service 4.6.1.2
12 Powered Ascent Ascent 4.10.3.1
20 Rendezvous Navigation Coast 4.8.2.1
21 Ground Track Determination Coast 4.8.1.1
22 Lunar Surface Navigation Coast 4.8.3.1
25 Preferred Tracking Attitude Coast 4.6.1.19
27 1GC Update Coast 4.6.1.7
30 External AV Prethrust §.7.1.1
32 Coelliptic Sequence Initiation (CSI) Prethrust 4.7.1.2
33 Constant A Altitude (CDH) Prethrust 4.7.1.3
3 Transfer Phase Initiation (TPI) Prethrust 4.7.1.4
35 Transfer Phase Midcourse (TPM) Prethrust 4.7.1.5
40 DPS Thrust Thrust 4.10.1.1, 4.10.1.7
41 RCS Thrust Thrust 4,10.1.3
42 APS Thrust Thrust 4.10.1.2, 4.10.1.6, 4.12.9
47 Thrust Monitor Thrust 4.10.1.4, 4.11.1, 4.12.8
51 IMU Orientation Determination Alignment 4,9.1.1
52 IMU Realign Alignment 4.9.1.2
57 Lunar Surface Align Alignment 4.9.3.1
63 Braking Phase Descent 4.10.2.1
64 Approach Phase Descent 4.10.2.2
66 Landing Phase (ROD) Descent 4.10.2.3
68 Landing Confirmation Descent 4.10.2.4
70 DPS Abort Abort 4.10.3.2
71 APS Abort Abort 4.10.3.3
72 CSM Coelliptic Sequence Initiation Targeting Backup 4.7.4.1
73 CSM Constant A Altitude Targeting Backup 4.7.4.2
74 CSM Transfer Phase Inftiation Targeting Backup 4.7.4.3
75 CSM Transfer Phase Midcourse Targeting Backup 4.7.4.4
76 Target AV Backup 4.7.2.2
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3 %.4.5 LGC_ROUTINES
Crew Callable
: No. Paragraphs by Extended Verb
e 00 Final Automatic Request Terminate 4.6.1.36 v37
r“y 01 Erasable and Channel Modification 4.6.1.37 N/A
g 02 IMU Status Check N/A N/A
e 03 DAP Data Load 4.6.1.8 V48
04 RR/LR Self-Test 4.6.3.2, 4.6.3.8 V63
© 05 S-Band Antenna 4.6.1.30 V46
3 09  RI0/R11/R12 Service N/A N/A
10 Landing Analog Displays N/A N/A
11 Abort Discretes Monitor N/A N/A
12 Descent State Vector Update N/A N/A
13 Landing Automatic Modes Monitor N/A N/A
20 LR/RR Data Read N/A N/A
21 RR Designate N/A N/A
22 RR Data Read N/A N/A
23 RR Manual Acquisition N/A N/A
24 RR Search N/A N/A
o 25 RR Monitor N/A N/A
o 26 Lunar Surface RR Predesignate N/A N/A
o 30 Orbit Parameter Display 4.8.1.2 v82
o 31 Rendezvous Parameter Display 4.6.1.11 va3
2 33 LGC/CMC Clock Synchronization 4.6.,1,15 VS5
e 36 Rendezvous Out-of-Plane Display 4.7.2.1 v90
40 DPS/APS Thrust Fail N/A N/A
41 State Vector Integration (MID to AVE) N/A N/A
47 AGS Initialization 4.6.1.18 \ )
50 Coarse Align N/A N/A
51  In-Flight Pine Align N/A N/A
52 Automatic Optics Positioning N/A N/A
53 AOT Mark N/A N/A
S4 Sighting Data Display N/A N/A
55 Gyro Torquing N/A N/A
56 Terminate Tracking N/A N/A
57 Markrupt N/A N/A
58 Celestial Body Definition N/A N/A
59 Lunar Surface Sighting Mark N/A N/A
60 Attitude Maneuver N/A N/A
v 61 Preferred Tracking Attitude N/A 1‘;{3
s 62 Crew-Defined Maneuver 4,6,1.9
N 63  Rendezvous Final Attitude 4.6.1.10 v89
&~ 65 Fine Preferred Tracking Attitude N/A N/A
rS 76 Extended Verb Interlock N/A N/A
A 77 LR Spurious Test 4.6.3.10 V18
—

[-] -
» 2
_4""
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4.4.6 VERB LIST

Display
Display
Display
Display
Display
Display
Display
Monitor
Monitor
Monitor
Monitor
Monitor
Monitor
Monitor

Regular Verbs

octal component 1 in R1

octal component 2 in R1

octal component 3 in R1

octal components 1, 2 in R1, R2

octal components 1, 2, 3 in R1, R2, R3
decimal in R1; or R1, R2; or Rl, R2, R3
double precision decimal in R1l, R2
octal component 1 in Rl

octal component 2 in Rl

octal component 3 in Rl

octal components 1, 2 in R1, R2

octal components 1, 2, 3 in R1, R2, R3
decimal in R1l; or R1, R2; or R1, R2, R3
double precistion decimal in R1l, R2

Load component 1 into Rl
Load component 2 into R2

Load
Load

component 3 into R3
components 1, 2 into R1l, R2

Load components 1, 2, 3 into R1, R2, R3

Display
Request

fixed memory
executive

Request waitlist

Recycle

Proceed without DSKY input
Terminate function
Test lights

Request

fresh start

Change program

Zero CDU

Extended Verbs

Coarse-align CDU

Fine-align IMU

Load FDAI error needles

Terminate RR continuous designate
Initialize AGS (R47)

Start DAP Data Load Routine (RO3)
Start crew-defined maneuver (R62)
Please perform

Mark X reticle

Test only

Test only, ground use

Ground use
Ground use, use in P00 only
Ground use, use in P00 only

Use in POO only.

Specify N20 or N72
Specify N20 or N72

Test only
V4l N72, option 2

"
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s 4.4.6 VERB LIST (comt)
(5]
E No. Extended Verbs Paragraph
e 53 Mark Y reticle N/A
B 54 Mark X or Y reticle N/A
[ 55 Increment LGC time (decimal) 4.6.1.24
— 56 Terminate tracking (R56) N/A
e 57 Permit LR update N/A
© 58 Inhibit LR update N/A
59 Command LR to position 2 4.6.3.9
60 Display LM attitude rates on FDAI error needles N/A
61 Display DAP attitude error 4,6,1.32
62 Display total attitude error 4.6.1.33
63 RR/LR self-test (RO4) 4.6.3.2, 4.6.3.8
64 Start S-band antenna routine (R05) 4,6.1,30
65 pisable U & V jets during DPS burn N/A
66 Vehicles attached; move this vehicle state vector 4.6.1.35
to other vehicle.
o 67 W-matrix rms error display 4.6.1,34
S 68 Bypass lunar terrain model computations N/A
a 69 Restart 4.6,1.29
o 70 Update liftoff time 4.6.1.7
g 71  Universal update, block address 4.6,1.7
72 Universal update, single address 4.6.1.7
73 Update LGC time (octal) 4,6.1.7
74 Initialize erasable dump via downlink 4.6.1.25
75 Enable U & V jets during DPS burn N/A
76 Minimum impulse command mode N/A
77 Rate command and attitude hold mode N/A
78 Start LR spurious return test (R77) 4.6.3.10
9 Stop LR spurious return test (R77) 4.6.3.10
80 Update LM state vector N/A
81 Update CSM state vector N/A
82 Request orbit parameter display (R30) 4,8.1,2
83 Request rendezvous parameter display (R31) 4.6.1.11
85 Display RR LOS azimuth & elevation N/A
89 Start rendezvous final attitude maneuver (R63) 4,6.1.10
90 Request rendezvous out-of-plane display (R36) 4,7.2,1
o 91 Show Banksum 4.6.1.12
L] 92 Start IMU performance tests For ground use only. N/A
h 93  Enable W-Matrix Initialization 4.6.1.26
-
S
t
-
w

vivo
134
319
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4.4.6 VERB LIST (cont)

No.

95 No update of either state vector
96 Interrupt integration and go to POO

Extended Verbs

97 Perform engine fail procedure
99 Enable engine ignition

4.4.7 NOUN LIST

No.

01

02

03

04

05

Description/Component

Specify

Specify

Specify

address (fraction)
Rl
R2
R3

address (whole)
R1
R2
R3

address (degree)
R1
R2
R3

Rl Gravity error
angle

R2

R3

Rl Sighting angle
difference

R2

R3

Scale

XXX . XX*
XXX, Xx*
XXX . XX*

Ref para 4.6.1.31.

Do not use during P20 when CSM state

vector is being updated (V8l) or after responding to FL
V37 wvhen leaving a program vhere average g vas on.
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CREW-
MAN PNL PROCEDURES REMARKS
4.4,7 NOUN LIST (cont)
No. Description/Component Scale
06 Option code
Rl Code Octal
R2 Desired option Octal
R3 —— R3 contains DATCODE during P57.
07 Channel/Flagword/Erasable operator
R1 ECADR Octal
R2 Bit Identification Octal
R3 Action Octal
08 Alarm data
Rl Address Octal
R2 BBCON Octal
R3 ERCOUNT Octal
09 Alarm codes
Rl First Octal
R2 Second Octal
R3 Last Octal
10 Channel to be specified All except channel 7.
R1 Octal
R2  mem——
R3 ==
11 TIG (CSI)
R1 00XXX hr
R2 000XX min
R3 OXX.XX sec
12 Option code (used by ex-
tended verbs only)
R1 Code Octal
R2 Desired option Octal
R3 ——
13 TIG (CDH)
R1 00XXX hr
R2 000XX min
R3 OXX.XX sec

WT-€-06LVW1
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lCREW-
MAN PNL PROCEDURES REMARKS
4.4,7 NOUN LIST (cont)
No. Description/Component Scale
14 Checklist (used by extended
verbs only)
R1 XXXXX
R2 ——
R3 ——
15 Increment address
R1 Octal
R2
R3 ———
16 Time of event (used by ex-
tended verbs only) '
Rl 00XXX hr
R2 000XX min
R3 0XX.XX sec
18 Desired automatic maneuver
FDAI angles
Rl Roll XXX.Xx*
R2 Pitch XXX . XX*®
R3 Yaw XXX.Xx*
20 Present ICDU angles
R1 Outer gimbal XXX.XX*
R2 Inner gimbal XXX.XX*
R3 Middle gimbal XXX . XX*®
21 PIPA's
R1 X XXXXX pulses
R2 Y XXXXX pulses
R3 2 XXXXX pulses
22 Desired ICDU angles
R1 Outer gimbal XXX.XX*
R2 Inner gimbal XXX, XX*
R3 Middle gimbal XXX.XX*
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e REMARKS
4.4.7 NOUN LIST (cont)
No. Description/Component Scale
24 ALGC clock time
Rl 00XXX hr
R2 000XX min
R3 0XX.XX sec
25 Checklist reference code
(used with V50)
Rl Code XXXXX
R2 —
R3 ——
26 Priority/delay, address,
BBCON
R1 Octal
R2 Octal
R3 Octal
27 Self-test switch (on/off) Ref para 4.6.1.13.
R1 XXXXX
Rz —————
R3 ———
32 Time from perigee
Rl 00XXX hr
R2 000XX min
R3 0XX.XX sec
Kk} TIG
Rl 00XXX hr
R2 000XX wmin
R3 0XX.XX sec
k1) Time of event
R1 00XXX hr
R2 000XX min
R3 0XX.XX sec
5 Time from event
R1 00XXX hr
R2 000XX min
R3 0XX.XX sec
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CREW-
MAN PNL PROCEDURES REMARKS
4.4.7 NOUN LIST (cont)

No. Description/Component Scale

36 Time of LGC clock
R1 00XXX hr
R2 000XX min
R3 0XX.XX sec

37 TIG (TPI)
R1 00XXX hr
R2 000XX min
R3 0XX.XX sec

38 State vector integration To monitor progress of state vector integration, time

time (TET) associated with progressing (regressing) state vector is

R1 00XXX hr available by keying V16 NIBE. TET is time (GET) to which
R2 000XX min state vector integration process has presently calculated
R3 0XX.XX sec state vector.

40
R1 TF1/TFC XXBXX min-sec
R2 VG XXXX.X fps
R3 AV (Accumulated) XXXX.X fps

41 Navigation base System test
R1 Azimuth XXX . XX*
R2 Latitude XX . XXx*
R3 ———

42
Rl Ha XXXX.X nm
R2 Hp XXXX.X nm
R3 AV XXXX.X fps

43
Rl Latitude XXX , XX* A + display indicates north
R2 Longitude XXX . xx* A + display indicates east
R3 Altitude XXX.X nm

44
R1 Ha XXX.X nm
R2 Hp XXXX.X nm
R3 TFF XXBXX min-sec
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4.4.7 NOUN LIST (comt)
No. Description/Component Scale
45
R1 M XXXXX marks
R2 TF1 XXBXX min-sec
R3 MGA XXX . Xx*
46 DAP configuration Ref para 4.6.1.8 (ROJ).
R1 Octal
R2Z  cmee-
R3 e
47
Rl LM weight XXX 1b
R2 CSM weight XHXXX 1b
R3 —————
48
Rl Gimbal pitch trim XXX.Xx*
R2 Gimbal roll trim  XXX.XXx*
R3 ———
49
R1 AR XXX.X nm R3 indicates out-of-tolerance parameter
R2 AV XXXX.X fps X = 1, RR range X = 3, RR shaft angle
R3 Source Code 0000X X = 2, RR range rate X = 4, RR trunnion angle
51 S-band antenna
R1 Pitch XXK . XX*
R2 Yaw XXX.XX*
R3 eeee-
52
Rl Central angle of
active vehicle XXX.xx*
Rz .....
R3 ————
54
R1 Range XXX.XX nm
R2 Range rate XXXX.X fps
R3 @ XXX.XX*

vive
e ]
333
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MAN PNL PROCEDURES REMARKS
4.4.7 NOUN LIST (cont)

RNo. Description/Component Scale

55
Rl N (apsidal

crossings) XXXXX

R2 E XXX.XX*
R3 CENTANG XXX.Xx*®

56
R1 RR LOS azimuth XXX.Xx*
R2 RR LOS elevation XXX.XX*
R3 ——

58
R1 Hp (Post-TPI) XXXX.X nm
R2 AV (TPI) XXX.X fps
R3 AV (TPF) XXX.X fps

59 AV (LOS)
R1LOS 1 XXXX.X fps
R2 L0S 2 XXXX.X fps
R3 LOS 3 XXXX.X fps

60
Rl V (Forward) XXXX.X fps
R2 H rate XXX.X fps
R3 H XXXXX ft

61
Rl TG XXBXX min-sec
R2 TF1 XXBXX min-sec
R3 Crossrange XXX.X nm

62
R1 VI XXX.X fps
R2 TF1 XXBXX min-sec
R3 AV (Accumulated) XXXX.X fps
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9
v 4.6.7 NOUN LIST (cont)
-
» No. Description/Component Scale
o
" 63
2 Rl AH (LR alt minus XXXX.X fps
: LGC alt above land-
- ing site radius)
A R2 H rate XXXX.X fps
© R3 H XXXXX ft
64
R1 TR/LPD XXBXX sec-deg
R2 H rate XXXX.X fps
R3 H XXXXX ft
65 Sampled LGC time Fetched in interrupt
2 R1 00XXX hr
S R2 000XX min
s R3 OXX.XX sec
g 66
Rl LR slant range XXX ft
s R2 LR position 0000X X=1or2
R3 —
G
o
2 67 LR velocities
3 RL X XXXXX £ps
— R2 Y XXXXX fps
° R3 Z XXXXX fps
(2
68
| Rl Horizontal range to
landing site XXX.X nm
R2 TG XXBXX min-sec
[ | R3 VI XXXX.X fps
69 ARLS
Rl AZ (downrange in
P g SM coordinates) XX fe
Q R2 AY (crossrange in
& SM coordinates) ooX fe
.f R3 AX (approx alt in
] SM coordinate) XXXXX ft
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a
s 4.4.7 NOUN LIST (Cont)
: NO. Description/Component Scale
0
© 70 Rl AOT detent/star
fé‘ code (before mark) O0OCDE
R2 ———
o
" R3 ———
5 n
© R1 AOT detent/star 00CDE
code (after mark)
R2 ———
R3 —————
72 RR angles
R1 Trunnion XXX . XX*
R2 shaft XXX .XX*
0 R3 ememe—
>
§ 73 Desired RR angles
® R1 Trunnion XXX . XX*
g R2 Shaft XXX . Xx*
F 4 R3  mee—-
74
[
w Rl TF1 XXBXX min-sec
I~ R2 Yaw XXX.XX*
§ R3 Pitch XX XX®
.3 75
s R1 AH (CDH) XXXX.X nm
N R2 AT (CDH-CSI
or TPI-CDH) XXBXX min-sec]R2 and R3 are modulerized to the hour; e.g. Modulo 60
R3 AT (TPI1-CDH minutes.
or TPI-nom TPI) XXBXX min-sec
76
Rl Desired downrange
velocity XXXX.X fps
R2 Desired radial
velocity XXXX.X fps
E R3 Crossrange XXX.X nm
:\ 77 Rl TG XXBXX min-sec
“ R2 Y KXXX.X fps
T Il R3 VI XXXX.X fps
N
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4,4.7 NOUN LIST (cont)
No. Description/Component Scale
78
Rl RR range XX.XX nm
R2 RR range rate XXX fps
R3 TF1 XXBXX min-sec
79
Rl Cursor angle XXX . Xx*
R2 Spiral angle XXX, Xx*
R3 Position code 0000X
80
Rl Data indicator XXXXX
R2 Q XXX. XX*®
R  mmee-
81 Av (LV)
Rl X XXXX.X fps
R2 Y XXXX.X fps
R} Z XXxx.X fps
82 AV (LV)
R1 X XXXX.X fps
R2 Y XxX.X fps
R3 2 XXXX.X fps
83 AV (LM)
R1 X XXXX.X fps
R2 Y XXxX.X fps
R3 Z XXXX.X fps
84 AV (CSM)
R1 X XXXX.X fps
R2 Y XXXX.X fps
R3 Z XXXX.X fps
85 VG (LM)
Rl X XX .X fps
R2 Y XXXX.X fps
R} Z XXXX.X fps

viva
EEL)
119
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MAN
4.4,7 NOUN LIST (comnt)
No. Description/Component Scale
86 vG (LV)
Rl X XXXX.X fps
R2 Y XXXX.X fps
R3 2 XXXX.X fps
87 Backup optics LOS
Rl Azimuth xxx.xx*
R2 Elevation XXX, Xx*
r3 ——
88 Celestial body position Celestial body wmnit vector
Rl X » XXXXX
R2 Y « XXXXX
R3 Z «XXXXX
89
Rl Latitude XX . XXX*
R2 Longitude/2 XX . Xxx*
R3 Altitude XXX.XX nn
90 Rendezvous out-of-plane
parameters
R1Y XXX.XX nm
R2 Y rate XXXX.X fps
RI v XXX.Xxx*
91
Rl Altitude XXXXX nmX10
R2 V XXXXX fps
R3 Flight path angle XXX.XX°
92 Rl Desired auto XXXXXZ
throttle
R2 H rate XXXX.X fps
RI R XXXXX ft
93 A gyro angles
Rl X XX, Xxx*
R2 Y XX, XXx*
R3 Z XX . XxXx*
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4,4.,7 NOUN LIST (cont)

No. Description/Component Scale

9 Rl VGX (LM) XXXX.X fps
R2 H rate XXXX.X fps
R3H XXXXX ft

97 System test input
R1 XXX
R2 XXXXX
R3 XXXXX

98 System results and inputs
R1 XXXXX
R2 « XXXXX
R3 XXXXX

99
Rl RMS in position XXxXxx fe
R2 RMS in velocity XXXX.X fps
R3 RMS in bias XXXXX mrad
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o | MAN
:D,’ 4.4,8 STAR/PLANET LIST Right
- Alphabetical Ascension Declination
" Octal Code Vis Mag hr min sec deg min sec
‘.': Acamar ( @ Eridani) 6 3.4 2 57 09.5 -40 25 13
=_ Achernar ( a Eridani) 4 0.6 1 36 38.0 -57 23 02
] Acrux ( a Crucis) 25 1.6 12 24 58.2 -62 56 19
- Aldebaran ( & Tauri) 11 1.0 4 3% 15.2 +16 27 08
0 Alkaid { n Ursae Majoris) 27 1.9 13 46 23.8 +49 27 27
b= Alphard ( o Hydrae) 21 2.2 9 26 09.6 -08 31 56
Alphecca ( a Coronae Borealis) 32 2.3 15 33 27.5 +26 48 40
Alpheratz ( a Andromedae) 1 2.1 0 06 53.0 +28 55 49
Altair ( a Aquilae) 40 0.9 19 49 22.0 +08 47 26
Antares ( a Scorpii) 33 - 1.2 16 27 37.5 -26 22 09
Arcturus ( a Bootis) 31 0.2 14 14 20.1 +19 19 57
Atria ( o Trianguli Australis) 34 1.9 16 45 34.6 -68 58 37
Canopus ( a Carinae) 14 -0.9 6 23 18.5 -52 40 46
Capella ( a Aurigae) 13 0.2 5 14 32,5 +45 58 13
Dabih ( 8 Capricomi) 41 3.2 20 19 22.8 -14 52 27
Q Deneb ( a Cygni) 43 1.3 20 40 26.5 +45 10 34
9 Denebola ( B Leonis) 23 2,2 11 47 34.8 +14 44 03
o Diphda ( 8 Ceti) 2 2.2 0 42 08.0 ~-18 08 44
o Dnoces ( 1 Ursae Majoris) 20 3.1 8 57 13.7 +48 09 24
2’ Enif ( & Pegasi) 44 2.5 21 42 45.5 +09 44 29
Fomalhaut ( a Piscis Austrini) 45 1.3 22 56 03.0 -29 44 35
& Gienah ( v Corvi) 24 2.8 12 14 18.6 -17 22 52
™ Menkar ( a Cetl) 7 2.8 3 00 45.5 +03 58 37
5 Menkent ( @ Centauri) 30 2.3 14 04 58.0 -36 13 42
g Mirfak ( o Persei) 10 1.9 3 22 14.5 449 45 34
] Navi ( vy Cassiopeiae) 3 2.2 0 S&4 56.5 +60 33 36
b Nunki ( o Sagittarii) 37 2.1 18 53 28.0 -26 20 04
3 Peacock ( o Pavonis) 42 2.1 20 23 21.6 -56 &9 47
i Polaris ( a Ursae Minoris) 5 2.1 2 3 58.3 +89 07 52
Procyon ( a Canis Minoris) 16 0.5 7 37 47.0 +05 18 01
Rasalhague ( a Ophiuchi) 35 2.1 17 33 35.1 412 3% 47
Regor ( Y Velorum) 17 1.9 8 08 38.2 -47 15 02
Regulus ( o Leonis) 22 1.3 10 06 49 .6 +12 06 34
Rigel ( 8 Orionis) 12 0.3 5 13 08.5 -08 14 02
Sirius ( a Canis Majoris) 15 -1.6 6 43 52,2 ~16 42 32
- Spica ( a Virginis) 26 1.2 13 23 39.6 -11 00 38
] Vega ( o Lyrae) 36 0.1 18 35 57.2 438 45 20
o Planet , 00
& Sun : 46
3 Earth 47
> Moon 50

1

MNOOHANVH SNOiLV¥IdO OT10dV
WT-€-96LY™




ajn( disog

ajpQ abuoyd

0L6T 29quaidas Y

-w -
CREW-
MAN PNL PROCEDURES REMARKS
%.4.8 STAR/PLANET LIST (cont) Right

Numerical Ascension Declination
Octal Code Vis Mag hr min sec deg min sec

1 Alpheratz ( a Andromedae) 2,1 0 06 53.0 +28 55 49

Diphda ( B Ceti) 2.2 0 42 08.0 -18 08 44

3 Navi ( v Cassiopeiae) 2.2 0 54 56.5 +60 33 36

4 Achernar ( a Eridani) 0.6 1 36 38.0 -57 23 02

LY Polaris ( a Ursae Minoris) 2.1 2 3 58.3 +89 07 52

6 Acamar ( @ Eridani) 3.4 2 57 09.5 -40 25 13

7 Menkar ( o Cetl) 2.8 3 00 45.5 +03 58 37

10 Mirfak ( a Persei) 1.9 3 22 14.5 +49 45 34

11 Aldebaran ( « Tauri) 1.1 4 34 15.2 +16 27 08

12 Rigel ( 8 Orionis) 0.3 5 13 08.5 -08 14 02

13 Capella ( a Aurigae) 0.2 5 14 32.5 +45 58 13

14 Canopus ( a Carinae) -0.9 6 23 18.5 -52 40 46

15 Sirius ( o Canis Majoris) ~1.6 6 43 52.2 -16 40 32

16 Procyon ( a Canis Minoris) 0.5 7 37 47.0 +05 18 0l

17 Regor ( vy Velorum) 1.9 8 08 38.2 ~47 15 02

20 Dnoces ( 1 Ursae Majoris) 3.1 8 57 13.7 +48 09 24

21 Alphard ( o Hydrae) 2.2 9 26 09.6 -08 31 56

22 Regulus ( o Leonis) 1.3 10 06 49.6 +12 06 34

23 Denebola ( B8 Leonis) 2.2 11 47 34.8 +14 &4 03

24 Gienah ( vy Corvi) 2.8 12 14 18.6 -17 22 52

25 Acrux ( a Crucis) 1.0 12 24 58,2 -62 56 19

= 26 Spica ( a Virginis) 1.2 13 23 39.6 -11 00 38
v 27 Alkaid ( n Ursae Majoris) 1.9 13 46 23.8 +49 27 27
Y 30 Menkent ( @ Centauri) 2.3 14 04 58.0 -3 13 &2
F 3 Arcturus ( o Bootis) 0.2 14 14 20.1 419 19 57
5 32 Alphecca ( a Coronae Borealis) 2.3 15 33 27.5 +26 48 40
33 Antares ( a Scorpii) 1.2 16 27 37.5 ~-26 22 09

% 34 Atria ( a Trianguli Australis) 1.9 16 45 34.6 -68 58 37
- 35 Rasalhague ( a Ophiuchi) 2.1 17 33 35.1 +12 34 47
36 Vega ( a Lyrae) 0.1 18 35 57.2 +38 45 20

37 Nunki{ ( o Sagittarii) 2.1 18 53 28.0 -26 20 04

40 Altair ( a Aquilae) 0.9 19 49 22,0 +08 47 26

41 Dabih ( 8 Capricorni) 3.2 20 19 22.8 -14 52 27

42 Peacock ( a Pavonis) 2.1 20 23 21.6 -56 49 47

43 Deneb ( a Cygni) 1.3 20 40 26.5 +45 10 34

44 Enif ( ¢ Pegasi) 2.5 21 42 45.5 +09 44 29

3 45 Fomalhaut ( o Piscis Austrini) 1.3 22 56 03.0 -29 46 35

Q 46 Sun
1 47 Earth
. 50 Moon
o 00 Planet
~
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Rl Display

00001

00002

00003

00004

00006

Specify IMU orientation

Specify vehicle

Specify tracking atti-
tude

Specify radar

Specify RR coarse align
option

R2 Load

1 = Preferred
2 = Nominal

3 = REFSMMAT
4 = Land site
1=1LM

2 = CSM

1 = Preferred
2 = Other
1=RR

2 = LR

1 = Lock on

2 = Continuous designa-

tion

PRY PROCEDURES REMARKS
4.4.9 CHECKLIST REFERENCE CODES (V50 N25) "Switch' denotes position change of a panal switch.

"Perform” denotes start or end of a task.

Rl Display "Key in" denotes data entry through DSKY.

00013 Key in normal or gyro torque coarse align

00014 Key in fine alignment option

00015 Perform celestial body acquisition

00062 Switch LGC power down

00201 Switch RR mode to automatic (LGC)

00203 Switch to PQNCS automatic mode GUID CONT sw - PGNS; S/C: PGNS sw — AUTO; and ENG THR
COONT: THR CONT sw - AUTO

00205 Perform manual acquisition of CSM with RR

00500 Switch LR antenna to position 1

| | 4.4.10 OPTION CODES (V04 NO6, V04 N12, or VOS5 NO6)

Option code is displayed in Rl in conjunction with V04
NO6, V04 N12, or VO5 NO6. Astronaut keys Jesired option
into R2,

L]
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4.4,10 OPTION CODES (VO4 NO6, VO4 N12, or VO5 NO6) (cont)

4.4.11

Rl Display

00010 ~ Specify alignment mode

00012 - Specify CSM orbit
option

_R2 Load

0 = Any time

1 = REFSMMAT and lunar-g
determination

2 bodies
(star/planet)

1 body and lunar-g
determination

2=
I=
No orbit change

= Change orbit to pass
over LM

ALARM CODES (V05 NO9)

Rl, R2, R3

00107

00111
00112

00113
00114
00115
00206

00207
00210
00211
00212
00213
00214
00217
00220
00401
00402

More than five mark pairs in-flight; five
marks on lunar surface

Mark missing

Mark or mark reject not being accepted
(v52, V53, V54 not flashing)

No inbits

Mark made, but not desired

No marks to reject

Zero encode not allowed with coarse-align
+ gimbal lock

ISS turn-on request not present for 90 sec
IMU not operating

Coarse align error

PIPA failed, but PIPA not in use

IMU not operating with turn-on request
Program using IMU when IMU turned off

Bad return from IMUSTALL

Bad REFSMMAT

Desired gimbal angles >X°

FINDCDUW routine not controlling attitude
because of inadequate pointing vectors

Maximum of three alarm codes may be displayed simultane-
ously.

Rl is first alarm to occur after last reset, R2 is second
alarm to occur after last reset, R3] is most recent alarm
(not reset by RSET pb).

Alarms prefixed with 2 denote program goes into ROO
(POODO) .

Alarms prefixed with 3 denote software restart is gen-
erated (Bailout).

M indicates main alarm.

P indicates priority alarm.

In-flight align, X = 60°; FINDCDUW, X = 70°.
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4.4.11 ALARM CODES (VOS5 NO9) (comt)

R1l, R2, R3

00404M
00405M
00421
00501M,P
00502
00503M,P
00510
00511

00514M,P

00515
00520

00522
00523
00525M,P
00526M,P
00527

00530P

00600M
00601M

00602M

00603M
00604M

00605M
00606M
00611M
00701M
00777
01102
01105

Specified star not available in any detent
Two stars not available

W-matrix overflow

Radar antenna out of limits

Bad radar gimbal angle input

Radar antenna designate fail

Radar automatic discrete not present
Neither or both LR antenna position
discretes present for more than 10 sec
(high gate, 20 sec)

Radar goes out of automatic mode while in
use

RR CDU fail discrete present

RADARUPT not expected at this time

LR position change

LR did not achieve position 2

a9>3°

Range >400 nm

LOS not in mode-2 coverage on lunar surfac
or maneuver is required

LOS not in mode 2 coverage on lunar surfac
after 600 sec

Imaginary roots on first iteration

Hp (CSI) <85 nm (earth orbit) or <35,000 ft
(lunar orbit)

Hp (CDH) <85 nm (earth orbit) or <35,000 ft
(lunar orbit)

CSI to CDH time <10 minutes

CDH to TPI time <10 minutes or computed CDHT
time > {nput TPI time.

Number of iterations exceeds loop maximum
AV exceeds maximum

No TIG for given elevation angle

Illegal option code selected

PIPA fail caused ISS warning

LGC self-test error

Downlink too fast

Alarm 00520 may occur when V3JE XXE is used during P20 or
RO4 (V77 or V63). To recover, key RSET and continue.

Alarm occurs only with V59 in POO.
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s 4.4,11 ALARM CODES (VOS5 NO9) (cont)
» Rl, R2, R3
o 01106 Uplink too fast
9, 01107 Phase table failure. Assume erasable
a memory destroyed
a 01301 ARCSIN-ARCCOS input angle too large
" 01406 Bad return from ROOTPSRS
2 01407 VG increasing (AV accumulated at 90° from
= desired thrust vector)
01410 Unintentional overflow in guidance
01412 Descent ignition algorithm nonconverging
01466 {TOOFEW engine throttle commands computed
since last omitted throttle computatiom.
01520 V37 request not permitted at this time
01600 Overflow in drift test
0 01601 Bad IMU torque
g 01703 Too close to ignition, slip TIG
a 01706M Incorrect program selected for vehicle
ot configuration
v 02001 Jet failures disabled Y-Z translation
s 02002 Jet failures disabled X-translation
02003 Jet failures disabled P-rotations
= 02004 Jet failures disabled U-V rotatioms
o 03777 I1CDU failure caused 1SS warning
] 04777 1CDU, PIPA fallure caused ISS warning
c 0777171 ° IMU failure caused 1SS waming
] 10777 IMU, PIPA failure caused 1SS warning
- 13777 IMU, ICDU failure caused 1SS warning
© 14777 IMU, 1CDU, PIPA failure caused ISS warning
- 20105 AOT mark system in use
204630 Acceleration overflow in integration
20607 No solution from time - @ or time radius
21103 Unused CCS branch executed
21204 Waitlist, variable delay, fix delay, long
call, or delay job called with zero or
negative A time.
21302 SQRT called with negative argument
- 21406 Bad return from ROOTPSRS during ignition
a algorithm
® 21501 DSKY alarm during intermal use
= 31104 Delay routine busy
. 31201 Executive overflow, no VAC areas
E 31202 Executive overflow, no core sets
-

viva
EEL)
131
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4.4,11 ALARM CODES (V05 N09) (cont)

31203 Waitlist overflow, too many tasks

31206 Second job attempts to go to sleep via
DSKY program.

31207 No VAC area for marks

31210 Two prograns using device at same time

31211 Illegal interrupt of extended verb

31502 Illegal flashing display

32000 DAP still in progress at next TS5RUPT

4.4,12 AOT DETENT/LPD/COAS CODES (N70, N71)

Rl

LPD/COAS calibration 000DE

Lf - Left fromt
F - Front

Rf - Right fromt
Rr - Right rear

CL - Close
Lr - Left rear
ODAS

001DE
002DE
003DE
004DE
005DE
006DE
007DE

Alternative LOS definition values N87

COAS (overhead window)

Rl Azimuth 000.00°

R2 Elevation 090.00*

R3 ———
COAS (forward window)

Rl Azimuth 000.00°

R2 Elevation 000.00°

R3 ———
LPD

Rl Azimuth 000.00°

R2 Elevation 320.00°

3 mm——

IMU mode switch

Zero/zero values given are nominal. After realigrment,
using AOT, and possibly an alignment check, IMU kealign
Program (P52) (para 4.9.1.2) can be used tc calibrate

COAS. (Calibration is valid until COAS is reinstalled.)

Values given do not include ground test calibration
values. After realignment, using AOT, and possibly an
alignment check, IMU Realign Program (P52) (para 4.9.1.2)
can be used to flight-calibrate LPD.
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PNL PROCEDURES
MAN : REMARKS
4.4.13 FLAGWORDS
Register
Flag Name Address Flagword Bit Set Reset

Needle 2 flag NEED2FLG 0074 0 15 Error needles are driven Error needles are driven
with LGC DAP computed body with attitude errors.
rates.

J switch JSWLITCH 0074 0 14 Integration of W-matrix. Integration of state vector.

MID flag MIDFLAG 0074 0 13 Integration with secondary Integration without solar
body & solar perturbations. perturbations,
(Should remain zero in lumi-
nary.)

Moon flag MOONFLAG 0074 0 12 Moon is sphere of influence. Earth is sphere of in-

fluence.

P21 flag P21FLAG 0074 0 11 Use base vectors already First pass, calculate base
calculated. vectors.,

First pass FSPASFLG 0074 0 10 First pass Succeeding pass

flag

P25 flag P25 FLAG 0074 0 9 P25 is operating (preferred P25 is not operating
tracking attitude)

IMUSE flag IMUSE 0074 0 8 IMU is in use IMU is not in use

Rendezvous RNDVZFLG 0074 0 7 P20 or P22 is running (RR P20 or P22 is not running

flag in use)

Rendezvous RRNBSW 0074 0 6 RR target is in navigation- RR target is in stable-

radar NB base coordinates. member coordinates.

switch

Lock-on flag LOKONSW 0074 0 5 Radar lock-on is desired Radar lock-on is not

desired
Needle flag NEEDLFLG 0074 0 4 Total attitude error is DAP following error is

displayed
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4.4.,13 FLAGWORDS (cont)
Register
Flag Name Address Flagword Bit Set Reset

Free Flag FREEFLAG 0074 0 3 Temporary flag used for Temporary flag used for
utility purposes by P51 & utility purposes by P51 &
P52 in many routines and P52 in many routines and
by lunar and solar by lunar and solar
emphemerides. emphemerides.

R10 flag R10FLAG 0074 0 2 R10 data output to ALT & R10 data output to ALT &
ALT RATE ind only ALT RATE ind and to for-

ward & lateral velocity of
X pointer ind

P66 PRO P66PROFL 0074 0 1 P66 is entered for first Proceed on flashing V06 N60

flag time (in R13) as a direc- after touchdown (specifies
tive to continue P66 hor- stop to P66 horizontal
izontal nulling. nulling).

Number of NJETSFLG 0075 1 15 Two-jet RCS bumm Four-jet RCS burn

jets flag

DID flag DIDFLAG 0075 1 14 Inertial data are availsble Perform data display

initislization functions

ERAD flag ERADFLAG 0075 1 13 Compute earth radius for Compute moon radius; vse
Fischer ellipsoid; use stored earth radivs (ped
stored moon radius. (Never radius) (latitude-longi-
set in Luminary.) tude routines)

ROD flag RODFLAG 0075 1 12 Rate-of-descent mode Rate-of-descent mode (P65)
is in process; normal is not in process or, if in
operation continues. process, restart occurred,

No terrain NOTERFLG 0075 1 1 Lunar terrain model Lunar terrain model

flag compu