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INTEROFFICE CORRESPONDENCE
To:! paTe: 22 (October 1970
Distribution
P LM PGNS/AGS Training Card FROM: J B Hill xﬁ@g

(TaSk ASPQ 8](:_3) sLoc. H4 roem- 21164 ext.2671

Reference:  "Apollo 14 LM-8 Flight Crew G&N Dictionary” 15 June 1970

The attached LM PGNS/AGS training card, generated under MSC/TRW
Task ASPO 81C-3, was prepared under the direction of Lt Col W R Pogue.
The card, hopefully, provides a supplemental tool in the flight-crew
simulator training; it is not intended to modify or supersede any
officially released publication. -

The training card consists of both PGNS (LUMINARY, Rev 178) and
AGS (Flight Program 7) operationally-oriented data. A topical summary
of the data is presented in Table 1. Crew checklist operations, however,
are not generally covered by the card.

The card format was developed under the assumption that the user
possesses some familiarity of the PGNS and AGS operational modes. Because
of space limitations, abbreviations, acronyms, and mnemonics were employed
extensively. The acronyms are standard, and most of the abbreviations
and mnemonics are self-explanatory* Table 2 provides a list of those
terms which might not be immediately evident to the user.

*Review of the complete list of abbreviations, acronyms, and mnemonics by
non-technically oriented personnel revealed that a very large percentage
of the abbreviations were recognizable. The acronyms were not generally
recognized (as one might suspect). The star ID mnemonics were recommended
by Lt Col W R Pogue. Should the card notation be unclear to the user,
it is recommended that the referenced document be consulted.

SYSTEMS 180



70:7252.3-63
Page 2
22 October 1970

PGNS/AGS Training Card Topical Summary

PGNS Summary

AGS Summary

Verb List

Noun List

Alarm Codes

V50 Checklist

Star ID

N49 Acceptance Criteria

Nominal Sequencing for following
LUMINARY Programs:

P06 P27 P35 P51 P66
P12 P30 P40 P52 P68
P20 P32 P41 P57 P70
P21 P33 P42 P63 P71
P25 P34 P47 P64 P76

Thrust

No Ignition Engine Fail (97 XX)
DAP Data Load
Rapid IMU Align
RR Antenna
Rendezvous

Ascent

Descent

Attitude

Times
Orbit/Flight Path
Cross-Pointer
FDAI

DEDA Address

Orbit Insertion

Direct Rendezvous/Midcourse Correction
CSI

CDH

TPI

External aV

Burn (common Tlogic)

RR Auto Update (spare)
RR Manual Update
AGS/PGNS
Alignment/Calibration
AGS Abort

Reference Frame (External aV)
Engine Select

Ordeal

Descent

DEDA state Vector Update
Orbit Parameters

LM/CSM

Times

AV Monitor
Attitude/Steering

Notes: @ The nominal flow for LUMINARY routines was omitted due to

space limitations

® P22 program sequencing was deleted (per Lt Col Pogue)due to

space limitations.

This decision was felt justified in view

of the fact that P22 is not performed under time-critical conditions.
e P72 through P75 were not listed since their program Togic 1is
identical respectively to P32 through P35.
e The card presents only those DEDA addressable quantities that are

of operaticnal interest.

e The AGS rendezvous Togic is presented assuming the AGS solutions

are to be burned.

Should either the PGNS or ground solution be

burned, the user would retarget via the "EXT aV" logic prior to

executing the maneuver.
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Table 2

Partial List of Abbreviations used in PGNS/AGS Training Card

A/T

ALN
CCS

co
CTR

CTRL
DEL
DES

DSPY
DSRD
ENC
IMAG
INPT
ITER
KREL
M:S
MRAD
NDLS
PER
PL

PR
PRPR
PTH

Perpendicular to (see N77)

Parallel to (see DEDA 623,
BURN 623, 0I 623)

Angle; boresight if alone
(see RR MAN UPDT N59)

Alignment technique
(see P57,alarm 00707)

Align (typically,CRS ALN)

AGC Instruction "count,
compare, & skip" (see
alarm 21103)

Cutoff (see N40)

Counter (see DEDA 616,
0I 616)

Control
Delay (see N26)

Designate (see P63:50 25
(00500)"LDG ANT-DES")

Display

Desired (also DESRD)
Encoder (see alarm 00206)
Imaginary (see alarm 00600)
Input

Iterations (see alarm 00605)
DSKY "KEY REL"
Minutes:Seconds
Milli-radian (see N99)
Needles (see alarm 01466)
Period (see DEDA 416)

Plane (see DEDA 623,
BURN 623, 0I 623)

Pair (see P51,P52)
Proper (see NO IGN ENG FAIL)
Path (see N91)

RLM
ROD
RTN
S-MAJ

SPFY
SQRT
STO ATT
T-RAD

TG

THRST
TK ATT
TOT
TPER

TR

VAC

LM position vector (see N59)
Rate-of-descent (see P64,P66)
Return (see P20)

Semi-major (see DEDA 224, 662R,
01 224, 662)

Specify
Square-root (see alarm 21302)
Stored attitude (see P57)

Time-radius conic solution
(see alarm 20607)

Time-to-go to specified
condition (see N61,N77)

Thrust (see BURN 507)
Tracking attitude (see P20)
Total (see FDAI "TOT ATT-V62")

Time from perigee
(see ORB/FLT PATH)

Remaining redesignate
time (see N64,P64)

AGC "scratch pad" Tocations
i.e."vector accumulator"
(see alarm 31201)
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The training card should be essentially self-explanatory
providing the user has some knowledge of the PGNS/AGS operational
modes. However, the format used to describe the program logic probably
deserves some explanation. Presented for each program are the
nominal sequencing, possible alarms and/or displays for non-nominal
sequencing, and pertinent displays that are available to the user
whenever the specific program is selected. Certain notational techniques
described below were also adopted for purposes of clarity.

At virtually every flashing DSKY display, a V34E represents a
"terminate the program in progress" operation. This standard crew
response, therefore, has been omitted from the card except for P20
(after 06 49) and P63 (after V57E) where V34 has a special significance.

In most programs, certain input parameters must be specified either
via pad Toad or crew DSKY entries during the program sequencing.
Although the training card defines which parameters are loadable
(see "Noun List"), the card does not specify such data loading operations
as part of the nominal sequencing.

In many programs, the logic is such that the crew must specify one of
several possible program sequences available at a given display. A
special notational technique has been developed to describe these potential
alternatives. Combinations of the following symbols are employed to represent
the available options (one symbol per option):
l
(1) T

(2) (lﬁ

For a selected option, the sequence to the right of the vertical bar
of each symbol is to be performed. For symbol (1), the "ball" indicates
the subsequent display (or action) to occur immediately following the
series of options. For symbol (2), the "ball" indicates the sequence will
recycle to the display present when the option was selected. For symbol (3),
the absence of a "ball" indicates the sequence will jump to some other point
(specified by the "arrow") in the program. The card notation is best i1-
Tustrated by the example in Table 3.
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Table 3

ExpTlanation of PGNS/AGS Training Card Program Flow

®\V37E52E

®\o4 06 (00001 ,0000X)
X = 1 PREF X = 3 REF
X=2NOM X =4 LS

@\HPREF)PRO
@\ (NOM)PRO

e 06 34, PRO

-®\ (REF)PRO

=50 25(00015)

@\ (LS)PRO

06 34, PRO
e 06 89, PRO

®\06 22
@ v MGA

MNVR, V32E
<:)'“““ihh‘ PRO
50 25(00013)

@
®

®

& ®

Select Inflight Realignment Program P52
Load alignment option code X:

Preferred (PREF)
Nominal (NOM)
REFSMMAT (REF)
Landing Site (LS)

P why—
i n n

If PREF option selected, PRO; the
next display will be 06 22

If NOM option selected, PRO; the

next display will be 06 34(T ALIGN);
the crew must load the correct
alignment time for nominal alignment;
when correct value, PRO; the subsequent
display will be 06 22

If REF option selected, PRO; the
next display will be 50 25(R1 = 00015)

If LS option selected, PRO; the

next display will be 06 34(T ALIGN);

The crew must load the correct alignment
time for a landing site alignment;

when correct value, PRO; the next
display will be 06 89 (LS LAT,LONG/2,
ALT), the computed landing site
selenographic coordinates; if the

values are satisfactory, PRO; the

next display will be 06 22.

The 06 22 values represent the inertial
gimbal angles (Y,P,R) for the desired
stable member alignment; the crew will
check the predicted middle gimbal angle
(MGA)

Should the resulting MGA be unsatisfactory
the crew should maneuver (MNVR) the
spacecraft and then key V32E; this results
in a recomputation and display of the

06 22 values

If the 06 22 values are satisfactory,PRO;
the next display will be 50 25(R1=00013)
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Specific extended verbs are called and/or nouns are monitored as a
matter of course during certain programs (e.g., V16N85 during P12; V90
during P32 and P33; V57 during P63). It was considered desirable to present
such sequencing and yet indicate which displays were not part of the
basic program logic. This has been accomplished by enclosing such
displays in brackets.

0f the various PGNS programs, P20 is probably the most difficult
to follow. P20 may be grouped operationally into four semi-autonomous

sequences:
e Tracking attitude maneuver TRACK ATT
e CSM manual acquisition RR MAN
® RR antenna designate via LGC RR AUTOl

o Automatic state vector updating (rendezvous navigation)

The training card is similarly organized except that the automatic
state vector updating is included with the "RR MAN" or "RR AUTO" sequences.
After selection of P20 via V37E20E, the subsequent display is
dependent upon several factors.

1. Unless the LM is in attitude hold, a tracking attitude maneuver
is required. Assuming the tracking attitude maneuver is to be
performed, the crew will observe a 50 18 display only if the angle
between the LM/CSM LOS and the LM +Z axis exceeds 15 degrees.
otherwise, the tracking attitude maneuver will be executed
automatically without a DSKY display.

2. Upon completion of the tracking attitude maneuver (assuming one was
required), the subsequent program flow is governed by the RR mode
select switch position (AUTO TRACK/SLEW/LGC).

e If the RR mode select switch is at "LGC," an RR antenna designation
is attempted by the LGC. If successful, the RR trunnion and
shaft angles are displayed via 50 72. After verifying CSM acqui-
sition, the crew keys PRO and rendezvous navigation is automatic
without DSKY displays (DSKY blanks) uniess excessive updates are
incurred.
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JBH/Jj1h

If the RR mode select switch is at "AUTO TRACK" or "SLEW"

the crew is requested via display 50 25(R1=00201) to

select "LGC" (the RR auto mode). If the crew desires

automatic CSM acquisition, the mode switch is set to "LGC"

and PRO is keyed. However, if a manual CSM acquisition is

to be performed, the crew keys ENTR. Tha nrogram then requests
via 50 25(R1= 00205) the crew to perform the acqu1s1t1on When
acquisition is accomplished, the crew sets the RR mode switch
to "LGC" and keys PRO. State vector updating is automatic
thereafter without DSKY displays (DSKY blanks) unless excessive
updates are incurred.

Approved: \.’\J ) w “*’G’

W J Klepk, Manager
Syste Ana1ys1s & Software Dept.




** P-PROCEDURAL

00107
0011
00112
00113
00114
00115

00206
00207

00210

00212
.00213
0G214
00217
00220
00401

00402
00404

00405
00421
00501
00502
00503
00510
00511

00514
00515

P
P
P
H
P
P

P

ALARM CODES

>5MK PRS (FLT)

OR 5 MKS (SURF)

MK MISSING

MK/MK REJ NOT ACC
NO INBITS

DUPL MK MADE (FLT)
MK REJ ATTMPD

BUT NO MKS

ZERO ENC IS NO-NO
WITH CRS ALN +
GMBL LOK

P/H 1SS TURN-ON REQST

NOT PRSNT 90 SEC

P/H IMU NOT ON (TERM

H

H
H

VIA FL V37)
CRS ALN ERROR

PIPA FAIL BUT

PIPAS NOT USED
TURN-ON REQST BUT
NO IMU OPER SIG

P/H PROG USING IMU

P
P

P
H

WHEN TURNED OFF
BAD RETURN FROM
IMU STALL

IMU NOT ALIGNED
(TERM VIA FL V37)
DSRD GMBL ¥ YIELD
GMBL LOK

DAP STEERING LOST
STAR NOT AVAIL

IN ANY DETENT
TWO STARS NOT
AVAILABLE
W-MATRIX OVERFLOW
RR QUT MODE LMTS
8AD RR GMBL INPUT
RR ANT DESIGNATE
FAIL

NO RR AUTO DSCRT

NEITHER/BOTH LR ANT
POSN DSCRTS PRSNT >

10 SEC(20 SEC,HIGATE)

NOT RR AUTO MODE
RR CDU FAIL DSCRT

00520 P/H UNEXPECT RADARUPT

00522
00523
00525
0052

20105
20430
20607
21103
21204

21302
21406

21501

31104
31201
31202
31203
31206
31207
31210

31211

31502
32000

P
P
|
|

|
|

|

|

H
H
H
H
H
H

P
)
|

P/

p

SOFTWARE RESTART ALARMS {3XXXX]}

H
P
P
P/l
P

P
3

P

p
P

LR POSN CHANGE
LR ANT NOT POSN 2
SV/RR LOS >3 DEG
RR RANGE > 400 NM

MNVR REQ(P20);LOS
QUT MODE 2(P22)
LOS NOT IN MODE 2
IN NEXT 10 MIN
IMAG ROOTS

POST €SI HP < 35K
POST CDH HP < 35K
CSI/CDH AT <10 MIN
CDH/TPI AT <10 MIN
15 ITER & NO SOLN
CSl av > 1000 FPS
NO TIG FOR ELEV $

ILLEGAL A/T OPTN
1SS WARN:PIPA FAIL
LGC SELF TEST ERROR
OOWNLINK TOO FAST
UPLINK TOO FAST
PHASE TABLE FAIL
{RESTART)

EXCES ARC SIN/COS
BAD RTN-ROOTPSRS
(DURING AVERAGE-G)
VG INCREASING
G%N OVERFLOW

NO IGN ALGORITHM
INSUFFICIENT THRTL
SERVICING

V37 NOT ALLOWED
TIG SLIPPED

P40 SEL/LM STAGED
OR P42 SEL/LM NOT
STAGED

JET FAIL:Y-Z TRANS

JET FAIL:X TRANS

JET FAIL:P ROT

JET FAIL; U-V ROT

1SS WARN:ICDU FAIL
1SS WARN:ICDU, PIPAS
1SS WARN:IMU FAIL
1SS WARN:IMU, PIPAS
1SS WARN:IMU, ICDU
1SS WARN:IMU, ICDU,
PIPA FAILS

AOT MK IN USE
INTEG-ACCEL OVRFLO
NO T-THETA OR
T-RAD SOLN

UNUSED CCS BRANCH

EXE

SCHEDULE JOB, TASK
ZERO OR NEG AT
CALL SQRT-NEG ARG
BAD RTN-ROOTPSRS
(P63 IGN ALGORITHM)
ILLEGAL PINBALL

1-INPUT DATA

H-HARDWARE **

CONT-NO MORE MKS

RESTART MK SEQUENCE
CONT-DON'T MK/MK REJ
N

CONT
CONT-MAKE CORRECT MK
CONT-MAKE CORRECT MK

CRS ALN TO 0,0,0 AND
THEN V40N20E

PNL 11 CB IMU OPR-OPEN;
WT 3 MIN, RECLOSE;ALM
RECURS, NO 1SS WRK, CONT
PNL 11 CB IMU OPR-OPEN;
WT 3 MIN, RECLOSE;V36E
NOTIFY MSEN, CONT

IF 41 20, REDUCE 5/C DFT

& CONT;IF PS1, P52, P57
RECRD TORQ ¥4 PERFORM
P52, P57 FINE ALN CHK

SEE IS5 MALFUNCTION
PROCEDURES

SEE ALM 00210

TERMINATE PROGRAM

RESEL PROG;ISS MODE SW
FAILURE [F ALM RECURS
ALN IMU;SET REFSMMAT
FLAG IF ALIGNED
REALIGN IMU OR CALL N22
& MNVR TO REDUCE MGA
SET GUID CONT-AGS

PRO (CREW SPFY) OR V32E
(LGC CALC N79)

PFRO (CREW SPFY STAR) OR
MNVR & V32E (PICAPAR)
NOTIFY MSFN

V32E(MNVR) V34E, OR V56E
REPEAT 41 7

PRO (AUTO SEARCH) OR
V32E(REDESIG)

RR MODE-LGC, CONT;

PNL 11 CB RR(2)-CLOSE
LDG ANT-HOVER;CONT

RR MODE-LGC OR V36E
NOTIFY MSFN, CONT
CONT

PRO OR TERM

TERM PROG OR V16NS4E
% WT RANGE < 400 NM
MNVR {F P20;TERM IF P22

RESELECT P22
V32E & ADJ INPUT PMTR

SEE ALM 00400
SEE ALM 00600

SEE ALM 00600

IF P33, V32E(REDO) OR

PRO (CONT); IF P34, PRO
(REDO) & RESELECT OPTN
V32E, RESELECT OPTION

SEE ISS MALFN PROC

COPY NO8 FOR MSFN, CONT
ALM RECURS-DNLNK FAIL
ALM RECURS-UPLNK FAIL
V74;P27, V48 AS REQ;P51:IF
RESTRT RECURS-LGC FAIL
COPY N08 FOR MSFN, CONT
CONSULT MSFN

SW TO AGS OR TERM BURN
CONSULT MSFN

CONSULT MSFN

GUID CONT-AGS, FLY

PGNS ATT ERR NDLS
RESELECT V37

RSET;(P63)TERM IF BIG SLIP

IF P40,SEL CORRECT PROG OR

RELOAD DAP(V48);IF P42, TERM |§

OR PRO & MAN STAGE TIG-10
CHANGE QUAD ISOL VALVE
OR USE ALT CTRL MODE

SEE ALM 02001

SEE ALM 02001

SEE ALM 02001

SEE ISS MALFN PROC

SEE ALM 03777

SEE ALM 03777

SEE ALM 03777

SEE ALM 03777

SEE ALM 03777

RESELECT PROGRAM
NOTIFY MSFN

RESET

COPY NO8 FOR MSFN, CONT
SEE ALM 21103

COPY N08 FOR MSFN, CONT
CONSULT MSFN

COPY NO08 FOR MSFN, CONT

DELAY ROUTINE BUSY
EXEC-NO VAC AREAS
EXEC-NO CORE SETS
TOO MANY TASKS
TWO JOBS TO SLEEP
NO VAC AREAS(MKS)
2 ROUTINES USING
DEVICE AT SAME
TIME

ILLEGAL INTRUPT

OF EXT VERB

JLLEGAL FLASH DSPY
DAP STILL ON AT
NEXT TIME5 RUPT

RESEL EXT VERB

RESEL EXT VB;CONT PROG
SEE ALM 31201

SEE ALM 31201

SEE ALM 31201

RESELECT PROGRAM
COPY NOB FOR MSFN,CONT
RESEL EXT VERB, PROG WHEN
DEVICE NO LONGER USED
RESELECT PROGRAM

COPY NO0B FOR MSFN,CONT
IF ALM RECURS, V36E AND
REINITIALIZE LGC

THRUST RAPID IMU ALIGN RENDEZVOUS ATTITUDE
TFI, VG, AVM(P40, P42) V4IN20E, E,E,E (CRS ALN) Ns5 | PRSNTICDU Y, PR N 20
THETL CMD HDOT HP63 P64 PLs) N92 FLY 0,0,0 AG35 BALL APSIS,ELEV ¥, CENTRL ¢ CREW MNVR DESRD Y,P,R N 22
A POST TP HP, TPl AV, TPEAV N 58 P
VION20E ; ZERO ICOU'S, RLEAS IMU) CDH aH, AT'S (SEE TIMES) ~ N 75 || DAP VEH RATES V 60
NO IGN ENG FAIL (97 XX) V37I51E, RO (DFTFLG), POO 4 DAP FOLLOW ATT ERR V 61
. %P&';Re gTOR.;g)T%EC,\?PR? EnG [ VZSNDE, 7€, 19000€, IE(RFSMAT) ASCENT ggTTﬁmmgms(ENa%ggm x 62
PRFR  FENTR ;REATMPT) PRO spaEon l 3 T TRy, oot g PRSI TE —
. i MODE 1(OPERATIONAL) (3 +2) TG (CUTOFF), YDOT (1CSM) N77
CONFGION F99 (AUTO IGN) TRUN (305 1O 55° [ TRUN ROT | VG XYZ (LM) N 8 TIMES
LS MR 2RO | ShFT ROT T(csi) NI
DAP DATA LOAD TRUN 1252 TO 235° | UP-DNI DESCENT }5?3')” RfE
+X i ACA U«n tpanvill sHFET 41°70155° l———— LAND SITE UPDT-DNRANGE 2169 | HHELL
el 1 | copeaiont, a7 | Wanimesanial, Ng | feowmes Ry
2, P57 (0, 2 : ,
0 --- 24/A .FINE P050CIE foj 320 LR UPDT v 57 T(EVENT) N 34
1§ ASC i2)/8 INOR +X ACQ (180, 90) 06 68 [ ACCPT-PRO;REJ-V34 ] IGO TO EVENT N 35
2§ DsC i 4l +Z ACQ 10, D) 50 68 [ CONT-PRO;STOP-E ] T(SV INTEG) N 38
3i DOK 1§ 4 TERMINATE RR DESIGMNATE V44 INHIBIT LR UPDTS v 58 kgf T,'r';’;E - N 65
o {FDOCK CONFG, ATT DB=1.4° [ RRLOS AZ(+/2), EL (+/¥) N85 LR TO POSN 2 vee | R ‘OHR“ B g
e FINE/NORM ACA SCALING DEFN J| PRSNT RR TRUM, SHFT N72 U-V JETS: YES V75 P33 CD'ACIH ™ SLIP(+ AWAY'
FINE: 4°/5 LM, .4°/5 DOK DSRD RR TRUN, SHFT N73 NO vV 65 H/ )
NORM: 209/$ LM, 29/5 DOK
» DON'T PRO ON 0% 48 FDAI & i ORB/FLT PATH
X-POINTER MON PMTRS ERT,‘EI!IZOR ATT ERER:’;*S' QLGN WL PGNS AGS
MON PMTRS i RT/ERR iMODE; VERT 3 HORIZ HMON SN I MORINEEOLE téTNeEE%H oS [
{ MON SW iSEL W31 SCALE § SCALE ATT RTS-V60  §LR/CMPTRIPGINGS £1,25%s " #% b (P12.P63) N&3 493
H ¥ ATT ERR-V6)  FLR/CMPIRIPGINSE 250 g
RRSHFTRT, i RNDZ l --= ELEV RT {AZRT TOT ATT-v62 FLR/CMPIRIPGNSS £ 50 pl HpoT (P2Re3) N63 367
TRUN RT DAR H - H (P12,P63) Né63 337
AGS ATT-MAXLR/CMPTR] AGS ¢14 it
PND/LAT VE D VELELATVEL | XG5 AT MIN FLR/CMPTRE AGS F21 59 - H(INSRT) - - 232
a&%ﬂ?& R/CMPTR i PGNS JAWD VELELAT veL f| RRSHFTLPL, 3 BNDZ - 4 --- { 50N «| o
(PGNS) 1§ § TRUNLY] 3 RADAR (o) TFF VB2 ——
LAT VEL (AGSH LR/CMPTR # AGS & === TLATVEL § % ATT RTS +5°/5 OR 125"/5 (RATE SW) &y TPER (VB2) N 32
[ ® A 3 8 % & & 2 W a1 5 B 058 8 8o @ £ 8 8 8 8 8 3 § F B R B B R B B A W OER WA NN W
I RR AUTO UPDT |REF [EXT AVY) ORDEAL AGS Aaoa DEDA ADDRESS [SELECT LOGIC-OCTAL]
LV REF  407+0f HA,HP 315,403
i 00+ 1;ATT-MODE @3 407 +1 FREEZE LV REF (INERTIAL)
i SREEZELY 40 ';Q"),ﬁgkz ; [Ds-wnmc;szwo [OCTAL] AND START AV COUNT
RR MAN UPDT [ENG SELEC - GUID CONT-AGS 047  SIN(LANDING AZ) 410+0 ORBIT INSERT ROUTINE
i M710NT R ALTER]  foesses  411+0] DESCENT DPS: ABORT PB 053 COS{LANDING AZ) +1 CSI ROUTINE
i APS i+ JJALTUPDT 223 | aps, ABORT-sTAGE (100 F1) Fakrello retike TIRE
bl [ 5, T\ OR r7B(R1/01 M) 211R OUT-OF-CSM-PLANE DIST e CUTEIROUTINE
8l | 41541 BORESIGHTED) DEDA SV UPDT ORB PMTRS] 223 ALT UPDATE INPUT SR ERNANAVIRG UTINE
316 + RANGE({ < 30 SEC) LM CSM ¥ 433 f| 224 TERM, DSRDS-ma) axisfon i 15 EXTEREIA: S ROUH
W | 316R(WHEN +0, CONT) Ft PRI TR rratryve M ae 225 12 APOLUNE LO LIMIT[O1] b kG e
I BaﬂG,E.,E&/TJ VEL 260,281,262 § 264, 25, 266 | HP 403 2% E};ﬁ;ﬁiﬁ;;&;{*g,ﬁ ¥ J412+0 REINITIATE SELF TEST
W [T OR NTB(RZ/FPS) EPOCH  § 254 272 H 37 Moa LAMDING SITE RADIUS +1 TEST SUCCESSFUL
| 41541 [UPDT] | 414+2 414+3 Hoor g7 |23 (IANDIG ST R +3 LOGIC TEST FAIL
503 £ RDOT( < 30 SEC) LOOMNE] § 414R(+0) 414R(+0) TTOHP 313 Wo53 piTCHOVER STEER ALTLON +4 MEMORY TEST FAIL
bl | S03ROWHEN +0, CONT) 590, 241, 345 L INIT POSNE VEC +7 LOGIC, MEMORY TEST FAIL
LM/CSM TIMES ol 134
AGS/PGNS RANGE 317 fTiG [CS1,CDH, TPI, MCC) X Yo zlceriemerisy §41310 NORMAL FORTION riac
. 7 +CDH, TPI, MCC] 373 M +1 STORE AZ&SET SURF F
I / RDOT (- CLOSING) 440 | TFI [CSI.CDH, TP, MCC] 310 | 244 245 246 ES':.‘ ':,”L',f.,ﬁé';'u;’“ 414+0 NAV [NITIALIZE DONE
SET AGS CLK LM +Z/HORZ § 277 JTIME TO HP 313 Y, Z[EPH 1 +1 INITIALIZE LM, CSM(D/L)
M | V16N65E PRED YDOT(TIG) 263 [{CSI/CDH AT[CSI] 372 .1 MiN] +2 INITIALIZE LM VIA DEDA
- 377 +{GET-BIAS T) PRSNT YDOT 270 f TRANSFER AT[TPI,MCC]307 |§ 254 LM EPOCH T [EPHEMERIS] +3 INITIALIZE CSM VIA DEDA
s [N RO, o 21 INODENICE arfil 306 ol 310 STORE Z-A%S DIRECTION
B [ sv upbTiDNLINK) i 21, +1 STORE Z-AXIS DIRECTI
__.__D_"__ PRED AH(TIG)CS1,COHI314 | TARG OFFSET TIMEL TPi1312 f| 2% 21,262 LM INIT VEL VEC COSINES FOR RR FILTER

X, Y, Z[EPHEMERIS]
263R PREDICT YDOT AT TIG;

o (VBT P vl posT coh AHK{SI c]rmuoz AGS CLOCK TIME 377
Wl | v47e PRED TP| LOS 4LTPI 303
. 06 16, LOAD BIAS T PRED POST TPI HP[ TPI] 402 AV MONITOR
® | 41447, RO
4148 ATT'TUDE/STEER [avV MAGNITUDE 2671
il [ 5016, PRO(414R=+0)f | ATT HOLD 400+0 e BMENLVG'S
AGS/PGNS AL || AUTO GUID STEER  400+1 500,501, 502 [VG{LM)]
4 [m—,%———J 623+0 NORM POSN (UP, RT, FWD)
623+1 YAW STEER SENSED AVM

b| ALIGN/CALIBRATE £14,515,516) 470,471, 472 LAVMILM))
N Z-AXIS STEER 400+2 (UP, RT, PWD)
Il AGS/PGNS ALN  400+3 f 507+0 +Z ~CSM LOS (RSET VIA 404, 405, 408)

LUNAR ALN 400+4 § 507+1 +Z ~THRUST V VEC LA
bl BODY AXIS ALN  400+5 | e s —

ﬁv‘\AN CTRL (ACA) WHEN |

LOCAL VERT &V
450, 451, 452 [VGILV)]

PRSNT YDOT[OI]
264,265,266 CSM INIT VEL VEC
X, Y, ZLEPHEMERIS]
7R AV TO BE GAINED
270R_PRSNT YDOT

416+1 CDH AT CSI+1/2 PERC51]
+3 CDH AT CS1+3/2 PER[C51]
417+0 MORMAL FOSITION

+1 IMITIALIZE RADAR FILTER
[.1 Fps]

423R DSRD FNL HDOT(EXCEPT m} 5

[.1 MIN]
272 CSM EPOCH T [EPHEMERIS]
275 TARG TPl TIME[CSI]

427R PRSNT LM V(HORZ)
433R LM TOTAL VEL MAG
440R RANGE RATE (- CLOSING)

[.01°]
277R INPLANE LM+ Z/HORZ ¥
303R PRED TPI LOS AT TIGL TPI);
i PHASEY AT TIGLCSI,CDHI;

450, 451,452 LOCAL VERT EXT &Y
Z(FWD,RT,DN)
464 mcuoven STEER HEOTION]
485  TARG INJECTION HDOTION
470R, 471R, 4728 SENSED AV(LM)

bl GYRO, ACCEL CAL 400+6 [ ] PRSNT PHASE 4[O1) ¥ £ (UP RT FWD) ]
8 ol Z{UP,

B ACCEL CAL 400+7 "‘TT—CO—NT—PL&SE—O 2l . [FWD,RT, DN} 305R RTARG PHASE 4 LIMITLOI1 [ 477R EnggTTanrl?Jl PREDICT ~ |3

. - TTIG (373K) B

Bl ORBIT INS DIR RD RDZ/MCCf 41042 COH EXT AV L.01 MIN] SOOR,S01R 5028 YG (L) VEC
sigrorciruy |40+ EXQT flastotvavavl | foestextav) |30 DSan manGrnt Tt Y, Z(UP RT.FWD)

Bl 232+H(NS) TFDIRRDZ, Vv, | {EBCom] 450 +VGRILV) 310 T (SEE 73R) 503 4A0AR 10O 1KLY
465 +HDOT(INS) 1305 +0INODE AT)) AR 3‘;3 FOR} 451 FVGY(LY) 311R AT TO INTERCEPT [ TPI] [OCTAL]

il 224+S-MAJ AXIS 73+ 716 LNEW SOLN | 452 VG Z{LV) 312 TARG OFFSET TIMELTPI] 507 [SELECT LOGIC IF 400+2]

il 225+ APO RAD/2 307+ TRANSFER o7 | 310R /DET- se7/ | 267R[aV MAGT | 313R TIME TO PERILUNE +0 LM +Z ALONG CSM LOS

bl IEZULKITN Bra i i L1 NM] 514,515,516 AW STERR UNIT VEe
562+5.MA) FACTR || J1OR /DET - SET/_Jf 4SORIVEX(LY) 314R AH AT TIG [CSI, CDH] T XY, Z (INERTIAL
673 +RTARG(662) NF DIRECT Roz j| | IF YDOT DSko_ | BURN 315R LM HA (40041 AND 623+1)

. 410+0[0RB|T INS1  J1303R[LOS TPI] ! 263r[YDOT(1IG)] Csl,CDH 316 RADAR RANGE (LM-CSM) 534,535,536 X,Y,Z ACCEL SCALE

H02REFOST TPI H?]' | 451 = (263R) 2 i 317R COMPUTE LM-CSM RANGE Ui ACT
(4028 i TPI, EXT AV FACTOR
(DPS/RCS) *0 TR UTZ/ORE ” I (samE SIGN) (Bayy SR LM ALT 537 X GYRO SPIN-AXIS MASS
4(APS) et M vl I S2RIveZavy ;{nrs/a(:s) +0 1100 F1] UNBAL DRIFT COMPENSATE

i Igz_a_ +0{Z 1i Cs csm MPLL 37IRETPI+BRK ‘i wRECDH AV_)I ws; + 340R, 341R, 342R LM PRS(NT POSN) [.001 FPS/SEC]

B (V¢ AW STEER DSRD | [| 40440, 405+0, 40640 ~ "BURN" XY, Z(NERTIAL) W 540 541,542 X,Y,Z ACCEL BIAS

| | AFTER PITCHOVER 1 #1045 ext avl N A | |tmno GUID) +1 [|344R, 345R, 346R §:<S$‘ ;RHSFTETR?SI.?.,)\‘ 1 e

l ST vEE Y 1ot feosTcon an 402 | 1T e ey 0 [foa7R preDICT RADIUS AT TIC, 544,545,546 X,¥.Z GYRO DRIFT
| I AVAILABLE FNLHDOT - 423 f 152 — =227 L2 PREDICT INSRT RABIUS (011

bl [S16tUNITVEC 2y iz MoRZ 4 277 | rHASE 911Gy 303 || || (€51, COH, 1PI, 7 Al . LUNAl[zCZCLwi ) coRmECT

. LOS TPI 303 f ah(ric 314 EXT AV BURNS .

5 Qﬁ&ﬁé‘ﬂﬁﬁ“m ATTORDZ 311 HD(tZ)'I(I]JG} a7 : NOM 623 +0 J' 360R,361R, 362R LM PRSNT VEL 550, 551,552 X,Y,Z GYRO ATTRT |
S0IR[VGY{LM)] TPI+BRK AV 371 (Z 11 SPFY PL) +1 X, Y, Z(INERTIAL) SCALE FACTR CORR
502 [vGzZ(m)] _ || POSTTR HP 402 TPI 514+ UNITVEC X f| 364R/365R 366R CSM PRSNT VEL  [f 563+0 TERM SV UPDT VIA DNLNK

-~ 410+3[SEARCH) 515+ UNITVEC ¥ X, Y, Z(INERTIAL) 414+ ENABLES AGS UPDT)
fsee sRNVLUIST 41041 CSI 074 TPIABF AT 2a T UNITVEC Y f 367k Lw HDOT 574 [STAGING FLAG]
|PUSH ABORT-STAGE| f 1373 + T(CS51) 305 +0[NODEAT] J T{Z-Ax1s BURN) +2 | 37 TR PREDICT TPI+BRAKING AV +0 ASCENT/DESCENT CONFG
(AT DSRD LIFT-OFE | § |o75+ Tﬂl'l() 310+TARG TFI ]5.3;” Ez-mnsjn [ TPILPREDICT COHAVICSI] +1 ASCENT ONLY CONFG
TAFTER PiTCHOVER 1] [608:COTILOSH) || 3008 (105 1r1) CHANUAL MR T L.T MIN] 04 o LAk SURF FLAG)
| 4(5|?n[\;<g$uv]n LY AR 15 TO BURN ATT _ IR Csl/CDH aTLCSI] +1 ON SURFACE

______ ] | bess LR Lo =373 TG [CSI,CDH, TPI,MCC] 605 DSRD COTAN(TPI LOS) [CSi]
AFTeR INSERTION | '4(1/2 pewion) +1 307 acexany’ | 97 v ier) ~ |7 Acs Clock Time 6128 STAGING SEQUENCE CTR
NULL RESIDUALS 3(3/2 PERICD) +3 5= 2 o 500“{:’3;{‘(&3} [SELECT LOGIC-OCTAL] MOMENTARY ATT HOLD

bl S00R,502R,501R A7TRHDOT(TIG] I'IF RTARG REGY | 535:[\!67&\-’;] 400+ 0 ATTITUDE HOLD [COUNTS]

fl _(UP.FWD.RTY N 310R /DET - SET/ |§:gj3[“'““:“] | ey e ~(| *1AUTO GUIDANCE STEER Wl 614 ULLAGE COUNTER (2 SEC)

B 17 TWEAK/BAILOUT, || 410+5(EXT AV] TARG Til SEE_BLJ_HWHSL 4 +2 Z-AXIS STEER (CSMACQ) 616 ULL CTR LIMIT (CNT/2 SEC)

AGS/ATT HOLD Aﬁonwexln.vu 303& (LOS TP1] | T3 +3 AGS ALN TO PGNS |=°
g I-lnahu 40540, 40640 X7 HEN DSRD W“-I FINOT#X BURN, | +4 LUNAR ALN OCTAL
1470 Lav3) (IF ¥DOT DS R0 Mlaroatexar] | fIATTGs sec: CHE TR EINORAN N 623 [SELECT LOGIC IF 400+1]
A71R [ave MMYDOT{HGJ]I 310R ey $ET/ 1407 1FREEZE LV Wl L3 SR ACCEL CAL NFLT); +0 LM+Z |l TO CSMPLANE
1471 [-w;:} |451 2 (263R) 7Rz monz 41 JELRSOIR, O 5028 CVROLONILY CAL (SURF) +1 [M+Z Il TO PLANE spry 8
g L (SAME SIGN)) § 507RE 11 av] [TFRESBURN, CTRL || +7 INFLT ACCEL CAL BY UNIT VEC(514.515.516) B
6I6 +ULL C.I‘R LIMIT 452R[YGZ = +0] : |MODE-ATT HOLD 640,641,642 LUN ROT RATE VEC
(NOM +00005) Il 2e7REest avi ST BRK NV I RWHEN VG < 15675 | [.1NM] X.Y,Z (NERTIAL)
s e o i S 404+0,405+0, 406+0 I3 'Y 2 T AR 400 PRED POST TPI HPLTPIL PRED 2R TERM, DSRD S5-M. .
662R D S-MAJ AXIS[ON)
AVAILABLE N 410+5LEXT av]  W[TFAPS OR OPS 1 POST CDH AHICS(,CDH] % :

- | st - S AURN® I 673 RTARG FOR 662R IF CNTRL ¥

- [y e [ AVAILABLE s s e i I;l’é.w.ll#i\ £ J403R LM HP >PHASE ¥ 1 ‘305'.‘.}.59-1

forsnT Hoor 07 e oo o f LAY ALARLE i ifl 404,405,406 INITIALIZE 470,471, -Eﬁ's'ﬁfu-lﬁ e G

PRSNT YDOT e CSI/COH AT 372 §+2/HORZ 4 277 | Arter BURN : 207 MONITOR

- POST COH AH 402 fLOS TR 303 lINULL RESIDUALS TRAINING CARD LM)

W PRSNT PHASE 4 303 Wphase 411G) 203 faTTORDZ 3N |500, 501R, SO2R [SELECT LOGIC-OCTAL] . 16/70

B VT STEER ALT 233 fLimG) 14 fTpeBRK AV 371 | P /R, FWD) 11407+ 0 MAINTAIN LV REF(EXT AV) Prepqred for FPaamsc by TRW

VRT STEER HDOT 464 HDOT(TIG) 477 §POST TPI HP 402 l-—"—"—""2 — J AND INHIBIT AV COUNT Systems under Tatk ASPO 81C-3




NOUN LIST
- LEGIT LOADABLE NOUN

01 * SPFY ADRS-FRACT [ . XXXXX]
02 * SPFY ADRS-WHOLEL XXXXX.]
03 * SPFY ADRS-DEG [ .01° i
04 GRAY ERR % [ .019(R1)
05 SIGHT 4 DIFF [.019(R1} ]
05 L OPTN(P21, P22, P52, P57)[OCT ]
07 L CHNL/E-MEMORY OPER[ OCT]
{mmnﬁen BIT ED,IACTIONI
08V ALARM DA
@Dnss.ucou ERCOUNT)
09 V ALARM(15T, 2ND, LASTI[OCT]
10 * SPFY CHNL{OCT{R)]
11 1 T(CS!) OR T(APO)LH, M, .015]
12 L OPTN(4] 72, V&3, V82, VE%)
Eocnooonx,pooov )1
ARG
JBTKATTEHZ §4X
dMDA iR LR
siRR PN iLOKI DESIG
13 L T(COM)[H, M, .0iS)
15 + INCRMT ADRS{OCT(RI)]
16 L T(EVENTI[H, M, .015] =
18 MNVR DSRD FDAI R, P, Y[.01%]
20 V PRSNT ICDU Y, 7, R(.01°]
21 V PIPA PULSES X, Y, ZTXXXXX.]
22 L DSRD ICDU Y, B,R[.01°]
24 L LGC CLOCK AT[H, M, .015]
25  SEE V50 CHECKLIST [OCT(RI)]
2 L PRIO/DEL, ADRES, BBCON[OCT]
27 * SELF TEST ON/OFFIX.(R1)]
32 T FROM PMER GEE{H M,.0151
3L NGLH,M,.015]
SEL TIEVENT e o1s)
a5 TFIIH.M,.01S
36 Y LGC CLOCK nME{ H, M, .015]
37L VTP LH, M, .
:13 VSV INTEG TIME [H M, .015)
1/CO, NG, AVM

42
43 LAT(+N), LONGf YE)ALT
[.019,.01%, . TNM]
HA,HP, TFFL. TNM, 1M, M:5)
(TFF= -59 59 IF HP>35K FT
45V MKS, TFI, CODE[X,, M:S, Y
(Rl VALID ANYTIME)
¥= -1:MOT LAST PASS
¥= =2:LAST PASS, NO ALN
¥= +MGA[,019): LAST
PASS WITH IMU ALN
45 * SEE DAP DATA LOADLOCT(RI)]
47 * LM WT,CSM WTLLAM(RT, R2))
48 L 4P TRM, +R TRM[.019(RT, P.z:}
49 AR, AV, SOURCEL .
X | RANGE X=3 SHFT
¥=2RDOT  X=4 TRUN
S-BAND P-Y £ [.019(R1,R2]]
ACTVEH CENTRL $0.01°(R1)]

RANGE, RDOT, 8( + 2/HORZ)

[ O1MM, .1 FPS, .01°

PIZAPSIS, ELEY. #. CODE

[XXXXX., .019, ¥]
¥=0.COH AT APSIDAL

CROSSING SPEY BY R

YA0:CDH AT (R1)(180°)

Em CODEOEII.EV 4, CENTRAL ¥
X

INTEGerr-CI CONIC; xfo PREC)
ELEV ¥ # 0:ELEV 4 OPT|
ELEV ¥ =0:TPI TIME OPTN

RR LOS AZ, ELEV [ .01°(R1, R2)]

44

51
52
54

SL

-

g

(+ AZ ABOUT Z; + EL ABOUT Y)

8

POST-TPI HP, TPl AV, TPF AV
L INM, . 1FPS, .1 FPS]
LOS AV(X, Y, DL 1FP5]

3

= VALID DATA CALLABLE ANYTIME
* - CALLABLE ANYTIME & LOADABLE

51
o+ MM, L TFPS]

VERB LIST
01-05 DISPLAY OCT
06,07 DISPLAY DEC
11215 MONITOR OCT
16,17 MONITOR DEC
21225 DATA LOAD
27 DISPLAY FIXED
MEMORY
EXECUTIVE (P00)
WAITLIST (P0O)
RECYCLE
PROCEED(V21-23)
TERMINATE
TEST LITES (PO0)
FRESH START
CHANGE PROG
ZERO ICDU'S
ZERO RR CDU'S
IMU CRS ALN
RR CRS ALN
GYRO TORQ
FDAI BIAS
CHK (POO)

TERM RR DESIGNATE
INITIALIZE AGS

DAP DATA LOAD
CREW MNVR (PO0)
PLEASE PERFORM
PLEASE MARK X
PLEASE MARK Y
PLEASE MK X OR Y
INCRMT LGC

CLOCK (DEC)

56 TERM TRACKING

57 CALL LR UPDATE

58 INHIBIT LR UPDATE
59 CMD LR TO POSN 2
60 DAP VEH RATES

61 DAP FOLLOWING
ATT ERROR (MODE 1
TOTAL ATT ERROR
(N22-N20) (MODE I1)
RR/LR SELF TEST
S-BAND ANT

65 DISABLE U, V JETS

66 M SV TO CSM SLOT
67 W-MATRIX DSPY

68 TERM TERRAIN MODEL
69 CAUSE RESTART

70 LIFTOFF UPDT (P27)
71 BLK ADRS UPDT (P27)
72 SINGULAR UPDT (P27)
73 CLK OCT UPDT (P27)
74 ERASABLE DUMP

75 ENABLE U,V JETS

76 MINIMUM [MPULSE
77 RATE CMD/ATT HOLD
78 LR SPURIOUS TEST

79 STOP LR SPUR TEST
80 LM SV UPDATE

81 CSM SV UPDATE
ORBIT PMTR DSPY
RDZ PMTR DSPY

RR LOS AZ/ELEV

RDZ FNL MNVR (P0O)
OUT-OF-PLANE DSPY
DSPY BANKSUM (P00)
INITIALIZE W-MATRIX
INHIBIT SV UPDTS
STOP SV INTEG
PLEASE PERFORM
ENG FAIL PROC
PLEASE ENIABLE

ENG IGNITION

49
50
52
53
54
55

6

N

63
64

V37E20E

j(MAN)MNVR E
(AUTO) PRO
0% 18
50 18, E

[IFTEATT ERR- |
| <15%, AUTO |
%\awn W/O.DSPY)

AUTO/SLEW/LGC SW1
IPOSITION GOVERMS|

NI-ACQUIRE
50 25{0020”
(AUTO)
RR MO
PRO ~
(MAN) E
50 25(00205)
T(NO ACQ) E

(A '
RR MODE-LGC

PRO

DSKY BLANKS _
{ TAKE MKS OR SEL |
L_NEW PROG AS REQ|

—{ER_AUTG)-ACQUIRE

| TFLOS > MODE 1432
LLmTs ~  [TEATT) |
50 72, PRO
DSKY BLANKS

POSSIBLE.

05 09(00501)
(MNVR) V32E
- .

50 25 (00205)
05 09(00503)

(REACQ) V32E
.

L(SEARCH) PRO
16 80
I(NO ACQ) V32E

(ACQ) PRO
- -

DSKY BLAMKS
0 wtuom;

05 09(00525), RO
04 05

(REJ) VI2E

>
| (upoT) PRO
PROG LITE/VOSNOE
00210, 00220, 00515
00520, 00526, 00527

25288 22
<<

23

0L

71

72
TJ.

?5

& ZERTBR= 8 I

883823

X=LO5;Y=LOS» RLM; Z=Xs ¥
FWD,RT, DN IF 4, 1M=PL,HD UP,

V{+Z), HDOT, H [ IFPS, . 1FPS,FT]

TG(AIM Pr). TFI XR(+ LS N $/C)

[ M5, M:S, . INM]

VI, TFI, wM[ lFPs Ms,.lﬂ's]

VI,HDOT,H L. 1FP

TR/LPD, Hnor,ul:sx". J1FPS, 1)

SAMPLED LGC TIME (H, M, ,015]

LR SR, LR ANT POSNLFT, X(R1,K2)]

X=1,2 (R2 VALID ANYTIME)

LRVX, VY, VZLFPS]

SR TO LS, TG(BRK), &H

[.1NM, M:S, FT]

L LS CORR COMPF Z,Y, X[FT])

AOT DTNT/STAR CODE[00XYY ]

(X=DETENT YY = STAR ID)

Xm0 COAS/LPD CAL{P52)

X=1-6 AOT(L, F,R, AR, CL, LR)

X=7 COAS

L AOT DTNUSTAR CODE[00XYY]
(SEE NOUN 70 ABOVE)

VAR TRUN, sm-'l[ DI%(R1, R2) ]

L DSRD RR TRUN,SHFTL. 01°rm B2
TF1,DSRD ¥, PLM:S, .01°, ,01°]
P3Z.COH &M, CSI/COH AT,
COH/TPL AT [ TNM, M:S, M:S]
PI3COH A, COH/TFI AT NOM
TPLATRI AT (L 1NM, M:S, M:S

L V(FNL), HDOT(FNL), XR

FPS, . 1FPS, . INM]

TG(CUTOFF), ‘rpor (L CSM)

[M:S, .1 FPS(RI

7R RANGE, aoor TFI

L.OTNM, FPS, M:S

CRSR,5PRL,DTNTL,019,,001°,%]

X=1-6 AOT(L, F, R, RR, CL, LR)

DATA IND, RR Los/LM +29

[XMXXX,, .01%(R1, R

-

L LV AV(RVD, nr,rm}{ 3
LV AV{PWD, RT, DNIL .1 FPS
LM aV(UP, 8T, WD) 1S ]
L OTHER VEH AV X,Y, 2 [ 16P5)
LM VG(UP, RT, mn)& 5]
LV VG(FWD, RT, DML, 1 FPS)
L COAS AZ(+ RT), ELEV(+ UP)
[.01°(R1, R2Y)
L CELEST BODY UNIT VEC [ XX¥Xx]
L %s U\;t Pt Loglmfzsia AT

Y, voor P5I[ D1NM, 1 FPS,. m“J]
ALT VLT PTHL 10NM, FPS,.01°
THRTL, HDOT, H[ %, .1 FPS, Fr]
4 GYRO TORQ ¥ XYZ[.001°]

L W-MAT RMS POSN,VEL,RR BIAS
[FT, .1 PS5, MRAD]

V50 CHECKLIST
00013 PERFM CRS ALN:
NORM (PRO)

PLS TORQ (E)
RECHK OR EXIT
FINE ALN
ACQUIRE STAR
PWR DOWN LGC
SEL RR AUTO

SEL PGNS, AUTO
ATT(P12, P42, P71)
SEL PGNS, AUTO
ATT, AUTO THRTL
(P40, P63, P70)
SLEW RR FOR
MAN ACQUIRE
SW LR ANT

TO POSN 1

00014
00015
00062

00201
00203

00205
00500

V37EQ06E
iMU OPR OPEN
50 25 (000&2) PR

IIF NOT PGNS, AUTO!
I 50 25 (00203) !
! {avtosuary |
| SET SW, PRO ]
I L(MANBURNIE

9974 (11G-5)
3 (AUTO IGN) PRO
| (CONT #Cs) €

=663

0674 (T <TIG)
06 63

N76E
[ 06 761 VI6N77E
[ 16 771NB5E
[ 16 851, NULL,KREL
16 63, PRO
16 85, V82E
[ 16 44), PRO
16 85, PRO
37

e e e e e e e e o

POSSIBLE
PROG LITE/VOSNOSE
00210,00220,01703

AVAILABLE
16 38,06 76

16 32(R30),16 77,16 85
Vé0,81,62,87,83
VES(BEFORE TIG)
#-AXIS OVERRIDE
AFTER PITCHOVER

NO V76 DURING BURN

5018

LIMANIMIVE, E

(AUTO) PRO

loo 18

50 18, E
f06 49
T(REY) VazE
TOTAL REJ) V34E
L J(ACCPT) FRE

AVAILABLE
16 38, 16 45, 16,78
V56,67, 80,81, 95

V37E21E
040400002, 0000 KIPRO
[ %=l LM ¥=2 CSM]
06 34, PRO

06 43, N91E
[06 917, KREL
06 43

(RCYCL) V32E
(T=T+ 10 MIN)
~ 0634

AVAILABLE
06 91 .

HMANIMNVER, E
(AUTO) FRO
8

|IF TKATTE ERE [
< 15%, AUTO
LMNW w,!‘O f;lS-PwrF
POSSIBLE
PROG LITEAVTENOYE
00210,00220
5018
HMAN) MIVR, E
I(Augor FRO

5018, £

AVAILAB 3
14 78,V 56

VIZEQOE: | _ B
IF AGS OPER, 563 +0!

V70BN B V7 2EV7OE
21;m

21 02
(CORRECT COMP)
XXE = 21 01
L (ACCPT)V33E

TR ATT] BTN

VI7EZSE I:EB
5018

VEEIE p
06 33,PRO
06 81,PRO
06 42,PRO
16 45,PRO
a7

VAPEIRE
11
1{1 csh)
PRO
l (7 Am;\psm

RO
0611, PRO

POO

VZEQE D40
SUMAN)MNVE, E
{AUTO) PRO

€ 18
5018, E

-

V3?E5?F.
04 06 g
=1 PREF X 3 RE

K= 2{{;“01 USED) X=4 L5

W=

5 060 SPF‘( R?] PR
{000 0, 0000, COYY0)
STO ATT OR RE

N49 ACCPT CRITfRIA

{U\A'IFIX: ACCI’T[O& 49) § £ W= MA‘I'R#X

e R A

Z/POST CSi
ACCPT(06 49)

-AR<+00020 i
,Av<+0012o i
00015 i

AV >2 FPS (R2 > + 00020)

+02000 AR <+ 00008
+00020 AV <+00050
+00005 &

o 06 49 IFAR > 2K FT (R]>+00003) OR

- e 06 49 SOURCE CODE SPECIFIED BY R3 = + 0000X:

X=1 RANGE, X=2 RDOT, X=3 SHFT, X=4 TRUN

o REJ FIRST MK IF R] > + 00020 OR R2> + 00120,

L
od o :“I; Eaﬁfﬂf‘o_ﬁu_rﬂ §:? e ol BUT ACCEPT SEC MK IF IT AGREES WITH FIRST MK
0437, PRO | 50 25 (00203 ) | x=2 TWO STARS « VERIFY DOWNWARD TREND IN MAG OF CORR (IF
16 45 | 1(?&7?\1 — STAR + GRAV TREND NOT DOWNWARD, CHECK RR OPERATION)
(RCYCLY vazE 1 AEAN | ¥y _1oo fot Jio 11 ROUTINE X.REF
0575, RO I _(MAN) E | resrannonowEsTVES VazEsIE -
0681, RO N "Gea0 STO ATTING IVESINO]YES 50 25(00015), MNVR | RO3(V48) v90)
0662, RO | 99 40 (11G-5) ' {CRS ALN) € ROAVEZ)  RAT(VAT)
(FINAL) PRO 4(AUTO IGN) PRO AT O 41 22 (0,0,0) ROS(VE4)  R3S(VS6)
st | fiomatiee llniea e Jesiniho s e
(6167, #o] a8 40 195.22, PRO_ CFcons By [LRaN0sNes) k77v78)
o5 901, ol 16 40, RO 50 250014 STAR ID]! G v
05 81, LOADE 14 85, NULL, PRO L 37 iAo S | 6
-ypot,mol 00 PLANET | 547 06 61, N3I3E
04 82, PRO |————————— ] r@ 01-45 STAR ( MKS) %X ?I [06 33 ], KREL, PRO
16 45, pRO | EOSIRLE [GRAV VECIV16N20E] 46 SUN X% =52, 53 220014 E
37 ‘ 03 D9(01.706), 97 40 Ri= +04200 47 EARTH =5 DQN"{ pnol
_____ _J PROG LITE/VOSNDE R2= +31800 50 MOON [COMPL PR IQN 50 25
mss,g&;ox] }UUZH!LNE?IJ n!_-m? 01703 4 |p3- 103525 | , KREL _,]__A_I}..E._ L5471 ) 0 = =}
05 09 06 04 T.
N f.\m emies) | G gl 06 b6 NRCYEL) VazE 2 DPHDA (RE) ALLME)LE b (MANJMMVR, E
VazE = 06 11 | v, 61,62,65,75,82 | HACCPT) PRO_ 2 ;mIAR (DOME) PRO {auro) FRO
K=0THRUS - *- J\XI_S OVERRIDE IIF TORGY .‘35" H 5 POLRS |- TFPLANET — 1 5018, E
1920 IN BKGRND NO V7S DURING BLRN Jlios 22, 2RO ! 13 aivar 0% 68, LOAD, RO} | mm e —
] 09{00525) e I s - 7 MNKAR e U HO ’%é’;o' DISCAT |
15 18 il Bt ukeu V32E 10 MRFAK RATISEEA Nt P
[ E= ===l | J(MANMNVR, £ tACCPT} PRO 11 ALDBN (STAR & 2 05 05 LDG ANT-DES, |
AVAILABLE SAnO) R 92 JZRICEL | a0 WAIT 10 SEC, " |
06 13, V36, V90 5018, € dnceen mo i (RED V32E AUTO, PRO |
3 (REJ) V32E 4 CNPUS ~ 50 25 LAUEINPOSN ) E |
VITES3E 16 B5 (FL,T>TIG)PRO |50 25(00014), E 15 SIRUS ‘(ACCPT) PRO  NCFETeeT
06 13,/R0 a7 37 16 PRCYN FIFNOT P gllqs L AUTO|
1648 e = i B FAGE et - |
TPOSSIBLE {AUTO BURMN)
I 75, o 3‘;?.‘3 55*,’;*3’ gf}"'o%" 2 PROG LITE/VOSNOSE seTsw, PO |
06 81, FRO oLt bl H 00107,00111,00112 |(WAN BURN)E |
(FINAL) PRO | AVAILABLE %12} 34, gglzlg, 2312‘1)2 R el X
0475, PRO  f 16 40,06 40,06 81,05 8 . / TEROTATIS T
04 81, Vo0E [ ve0,61,62,82 31207,31211 50 25 61".?0%]0 ! :
106 16 1, PRO | X-AXIS OVERRIDE [ AvATAE 1{ i
[D?s‘\‘;‘(:l L]OiRéJ MO V76 DPURING BURN NO EXT VERBS IN * SET 5w PRO |
DAL e e ] PAN
1w, o I L‘)Fn.u:?r:g 16 85 DSPY : — 06 62 it
o R I 16 85 RESTORED VIA | Va7ESIE 9962 (T1G=5), PRO
| & NESE ! o5 04 04 06(0000), 0OGO 06 62(T < TIG)
POSSIBLE | siGCATTIG-30 | M ¥ (RCYCL) Va2E 35 RSLHG [ X=1 PREF  X=3 REF]|l 0643
05 0% (00511 b ———— } (ACCPT) PRO 36 VEGA o2 NOM  X=4 LS V57E
I (REDO) V32E NI EAZE NESTO ATT & 37 NUNKI 4 (PREF} PRO 8]
=081 5016 TORG $>5° | 40 ALTAR {NOM) PRO $EXIT V57) VadE
(CONT) FRO 1 41 DABIH 04 34, PRO UPDY) PRO
=075 SIMAN)MINVR, E 106 22, RO _ ) T PreCk | (REF] PRO o8]
7720 1N BKGRMD| BUI0) PR Corropeow |4 benes = 50 25(00015) (STOP UPDT)
105 09 (00525) 018, E 01 70[AQT]PRO 44 ENIF (LS) PRO E = [06 68]
106 49 i o et o o WETTERCANET 1 45 FMHLT 06 34, PRO l:com UPDT)
{5018 ! nIFONOT PGN]S AuTO, Hos as, LoD, pRO}  f——=— 06 89, PRO waa®
Badipion eyl e i - AKMAR &
'] (AUTO BURN, o6 79 ¢ MGA, e — e
Al Y ufr s | resew vaze :§.’;‘J‘,§ o ! MMV, V32E LGC AUTO SEL P4
I LHMAN BURN)E | l“01 70 ALDBN 11 4 pRO | ALIZHL-GATE
VI7EIME i & (ACCPT) PRO ALRAD 27 [l 50 25(00013) POSSIBLE
05 37,FRO 99 40 (TIG-5) 01 7MAOT) PRO ALFRD 21 & (NORM) PRO 97 63
06 55 3 (AUTO IGN) PRO 54 71 ALFKA 32 (PLS TORQIV76E,E] PROG LITE/VOSNO9E
(T OPTN) PRO c (MKS) ME X QR YR ALPTZ 1 16 20 00210, 00220, 00511
( TNy LoAD | | (CONT VIA RCs) € 06 79 LTAR 40 50 25(00014) 00520, 01405, D1 410
ELEV 4, PRO 06 4 | (CONT) V32E f ANTRS 33 (TERM) E~ FL V37 umz,onua 21406
16 45 o ~54 71 ARCTS 31 (FINE ALN) PRO ———
evey vaze | 3 oA DONEIPRO [ areia 34 50 25(00015) TAVAILABLE
ST gULIEALES) (SEL NEW STAR) E | CNPUS 14 [PICAPAR] pRO || % 33,16 92
-|r¢ ST 21 89(OR 25 69)
06 37, PRO! e e (=017 CAPLA 13 {MAN SEL) E || 1%
L I K POSSIBLE 4 (DONE) PRO DABIH 41 Dl 700 AOTI,PRO -
Merorn 1050001708, o740 Ar i iR 7 loenes 43 | MECBASATYEE + VA7, 57106 58), 56, 59
F TOPTN ), IF AjTHZ, | |DENEB 43 I|F CDAS/LPD coﬁ} V60, 61, 62, 68
{0855, PO} | PROC LITE/VOSNOSE Hiysysyak 01’70 | |DNBLA 23 | ios g7, X-OVERRIDE(H>30K)
— s e s} 00210,00220,01407,01703 b = = e e e = = = 4 N DPHDA 2 _—..—..: :: = MNO V7S AFTER TIG
0658, RO oo e e r-,ﬂrur”'““ 71 | ONCES 20 | ITF PLANET ™1
06 59, PRO ! prROY JENIF 44 06 33 LOAD, PRO D
06 81,06 8 106 88, LOAD, =1 Pha SELECT 64
{HNM.] RO N ¢ oss 82 b ——m—— — < IFMHLT 45 ViA LGC
[IF3 OFTNT | X-AXIS OVERRIDE 0‘5‘ 2?4; V32E S\;&EAAR i I(MAN)MNVR,E 04 64
i : :
06 3:". F’FIO-l NO V76 DURING BURN ('-HCCF‘" PRO MNKI[\IT ?g l(:éu'l;g) PRO |(1£E6‘IiPD)PRO
93 MRFaK 10f 1Q6 18 g oot
111225‘“»&"5'- Ve 4 IACCPT) PRO | NAVI 3 50 18.E [res SELECT wiiEN 1
e B RECYCLE) Va2E L(RED) Vaze NUNKI 37 | [1F COAS/LPD. Cal |° CREW SELECT ATT |
ag?. ﬁg [RSETS N83 DSPY] 50 25 (00014) PECOK 4250 18£ =01 70 , ' ?&L&:g%u SBV ]
JRO 0 Sy oo 0 O VMRECHEY PRO B POLRS S0 mr ot tamTaT T o I
04 59, PRO SUE]IRS | Rty K PO s 2] o 7 [A0T]1, PRO :_ LGC AUI’O“SSLECT)'
a5 RO b e {EXITI E RSLHG 35 IIF FCOAS g)'[Nl' ))| P e S e
e POSSBLE PSS = FREGOR 17 [ {06 87, PR 1 | rossieLe
F PoseIatE PROG LITE/VOSNOSE ] P IFA/TH2 i freus 2 557y~ PROG LITE/VOSNOE
| 00210, 00720 106 89, PRO; fgiGeL 12 00511, 00520, 01406
06 or{o0ally R L ] —
o= ———— 1 [~ “AVAILABLE 37 SIRUS 15 [MKS] XX 71 _2].4_19___ —
'&mol;?ogg)mol V82, 83 FossiLE | oaeh 2 XX=52,53 AVAILASLE
[ohod i 05 09(00404, 0701) | VECA {compL i 92
5018 ||| varezoe Ok PROG LITEVOSNO9E L V47, 57(06 68), 58,59
BTy ram faro Q0210002110021 0163 (seLNew STaR € | Nio” XCAXIS Overvipe
—————— 0,00211,00217,20105 -
AVAILABLE | IF NOT PGNS, ﬁUTOr 3”07 3]2“ - 0171 OR V76 DURING P54
06 52, V56, voo I | 50 25¢(00203) gy RS s (DONE] PRO
| (AUTO BURN, AVAILABLE 14 20 i-sa;,-,-_-;“-m [cnsw OR P 6 &
Sl Izn | (WAN BURR) € VazE7IE OR PRESS SRl gryiite Sryme
fmy IL | U & ABORT STAGE Pp 1L 06 05 /AT TOUCHDOWN/
\ON 1645 ! IF MOT ALTO THRTL | \F MOT PGS, AUTO | & (REJ) V32E ENG STOP-PUSH
¢ w %OT ';gam THRTL i l 50 25(00203) I {ACCPT] PRO PRO (OR V32E)
TARNAL RO t\lJTO ) i l[a\mo BURN) | 06 93 ENG ARM-OFF
05 81, RO 1 :m 5,.3, o SET SW, FRO SIACC) V76EPRO ||  MEXIT) V37ESEE
05 59, PRO T | L. HMANBURN E SIREJ) V32E B e i
16 45, FRO [__ _____ = | =ttt 50 25 (00014} POSSIBLE
————————— 06 63 VI6N77E (RECHK) PRO PROG LITE/VOSNOSE
P£)§_SIELE_ . VI6NI7E [16 77, N8SE — 50 25(00015) 00511,00520,01410
rpzo I BKG MDY [16 77}, NBSE [16 853, NULL, KREL L (EXIT) E _DLI?;______‘
00525) y llro 85], MULL, KREL 16 63, PRO P A ATLABLE
i 06 45 T R eigiy 1685, VB2E 00 e e - 16 92, V47
wele o lrieds he [16 4], PRO ROSSIBEE NO X-AXIS OVERRIDE
pEE s = ) 16 85, PRO 05 09(00405) {IF IN ALTO ATT) OR
AVAILABLE 16 85, PRO 37 PROG LITE/VOSNO9E V76 DURING P54
06 52, V56, V90 e 4 00107,00111,00112,00114
AVAILABLE QVQIL»?EL% 16 85 00115,00210, 00211, 00217 NiiTEssE P& 8
VITEZ6E e V47,60,61.62,82,83 00220, 20105, 31207, 31211 § 70”43, ATT HOLD, PRO
04 33, RO K-AXIS OVERRIDE X-AX|S OVERRIDE AVAILABLE 37 = |
04 B4, PRO > 25K /MO OT > 40FPS) {H>25K/HDOT>40FPS) NO EXT VERBS DURING |~ AVAILABLE
7 MO V7E DURING BURN NO V76 DURING BURN P52 EXCEPT V76,77 V85(16 56)




