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Di s tri buti on

LM PGNS/AGS Training Card
(Task ASPO Blc-3)

sUElJEGl:

Reference: "ApoìIo l4 LM-B Flight Crew G&N Dictionary" I5 June 1970

The attached LM PGNS/AGS trainjng card, generated under MSC/TRl'l

Task ASPO BIC-3, was prepared under the direction of Lt Col I^l R Pogue.

The card, hopeful'ly, provìdes a supplemental tool in the fìight-crew
simulator trajning; jt is not'intended to modify or supersede any

offi cial 1y reìeased publ ì cation.

The training card consists of both PGNS (LUMINARY, Rev 178) and

AGS (Flight Prognam 7) operationally-oriented data. A topical summary

of the data is presented in Table l. Crew checklìst operatìonsn however,

are not general'ly covered by the card.

The card format was developed under the assumption that the user
possesses some fam'iliarity of the PGNS and AGS operational modes. Because

of space limitations, abbreviations, acronyms, and mnemonics were employed

extens'ive1y. The acronyms are standard, and most of the abbrev'iations

and mnemonics are self-explanatoryT Table 2 provides a l'ist of those

terms whjch might not be immediately evident to the user.

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

SYSTEMS I8O
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PGNS Summarv

Tabl e I
PGNS/AGS Training Card Topical Summary

AGS Summary

Verb Li st
Noun List
Al arm Codes

V50 Checkl i st
Star iD

N49 Acceptance Criteria
Nomi nal Sequenc'ing for foì I owi ng

LUMINARY Programs:

P06 P27 P35 Psl P66
P12 P30 P40 P52 P68
P20 P32 P4l P57 P70
P21 P33 P42 P63 P71
P25 P34 P47 P64 P76

Th rus t
No Ign'ition Engine Fa'il (97 XX)

DAP Data Load

Rapid IMU Align
RR Antenna

Rendezvous

As cen t
Des cent

Atti tude

Times

0rbi t/Fl ì ght Path

Cross-Poi nter
FDAI

DEDA Address

0rbit Insertion
Direct Rendezvous/Midcourse Correctjon
csI

CDH

TPI

txternal AV

Burn (common logic)
RR Auto Update (spare)

RR Manual Update

AGS/PGNS

A'l i gnment/Cal i brati on

AGS Abort

Reference Frame (txternal AV)

Engì ne Sel ect

0rdeal

Descent

DEDA state Vector Update

Orbit Parameters

LM/CSM

Times

¡V Monitor
Atti tude/Steeri ng

Notes: a

0

o

a

O

The nominal flow for LUMINARY routines was omitted due to
space I imi tati ons
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 1s not performed under time-critical conditions.
P72 through P75 were not ljsted s'ince their program logic is
i denti cal respecti ve'ly to P32 through P35.
The card presents only those DEDA addressable quantities thrt are
of operational interest.
The AGS rendezvous logic is presented assumínq 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
executíng the maneuver.
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Table 2

Partial List of Abbreviations uòed in PGN S/AGSTraininq Card

I Perpend'i cul ar to (see N77 )

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

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

Al ìgnment technique
(see P57,alarm 00701 )

Al i gn (typi cal ly,CRS ALN )

AGC Instruct'ion "count,
compare, & skip" (see
al arm 2l 103)

Cutoff (see N40)

Counter (see DEDA 616,
0r 6r6)

Control

Delay (see N26)

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

Dì spì ay

Desired (a1so DESRD)

Encoder (see alarm 00206)

Imaginary (see alarm 00600)

I nput

Iterations (see alarm 00605)

DSKY "KEY REL"

Mi nutes : Seconds

Mi I I i-radian (see N99)

Needles (see alarm 01466)

Period (see DEDA 416)

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

Pair (see PSl ,P52)
Proper (see N0 IGN ENG FAIL)

Path (see N9l )

LM posjtÍon vector (see N59)

Rate-of-descent (see P64,P66)

Return (see P20)

Semj-major (see DEDA 224, 662R,
0r 224, 662)

Speci fy
Square-root (see alarm 21302)

Stored attitude (see P57)

Time-radius conic solution
(see alarm 20607)

Time-to-go to specified
condit'ion (see N6l ,N77)

Thrust (see BURN 507)

Tracking attitude (see P20)

Total (see FDAI "T0T ATT-U62")

Time from perigee
(see 0RB/FLT PATH)

Remaining redesignate
tjme (see N64,P64)

AGC "scratch pad" locations
i .e."vector accumul ator"
(see alarm 3120.l )

RLM

ROD

RTN

S-t'4AJ

SPFY

SQRT

STO ATÏ

T-RAD

TG

THRST

TK ATT

TOT

TPE R

VAC

ll

+

A/T

ALN

ccs

CO

CTR

CTRL

DIL

DIS

DS PY

DSRD

ENC

IMAG

INPT

ITER

KREL

M:S

MRAD

NDLS

PER

PL

PR

PRPR

PTH

TR
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The training card should be essentia'lly se'lf-exp'lanatory
providing the user has some knowledge of the PGNS/AGS operatíona'l
modes. However, the format used to describe the program logic probabìy
deserves some expìanation. Presented for each program are the
nominal sequencing, possible alarms and/or displays for non-nominal
sequencìng, and pertinent dispìays that are available to the user
whenever the specific program is select-ed. Certain notational techniques
described below were also adopted for purposes of clarity.

At virtualìy every flashing DSKY disp]ay, a v34E represents a

"termjnate the pnogram in progress" operation. This standard crew
response, therefore, has been omitted from the card except for p20

(after 06 49) and P63 (after V57t) where V34 has a speciaì signifjcance.

In most programs, certajn input parameters must be specif.ied e.ither
via pad load or crew DSKY entries during the program sequencìng.
Although the training card defines which parameters are loadable
(see "Noun Ljst"), the card does not specify such data loading operations
as part of the nomì nal sequenci ng.

In many programs, the'logic is such that the crew must specify one of
several possible program sequences available at a given dispìay. 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 opt'ion):

For a selected option, the sequence to the right of the vertical bar
of each symbol is to be performed. For symbol (l), the "ball" indicates
the subsequent disp'lay (or action) to occur immed'iately fol lowing the
series of options. For symbol (Z), the "ball" jndicates the sequence will
recycle to the display present when the option tntas se1ected. 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 il-
lustrated by the example in Table 3.

,

1
2

J
I

l*
(3)
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l-abl e 3

Explanation of PGNS/AGS Training Card Program Flow

Ø

@

@\''¡O 
ZZ

@

c

(PREF)PRo

( NoM ) PR0

06 34, PRo

( REF ) PR0

50 25(00015)

(LS)PRo

06 34, PRO

06 89, PRO

./ Nen

MNVR, V32E

\\/37E52r

\o+ 06(0000r,oooox)

ix=lPRrFX=3REFI
lx=zruoN x=4LSl

Select Inflight Rea'lignment Program P52

Load alignment opt'ion code X:

I = Preferred (PR
2 = Nominal (NOM)

3 = REFSMMAT (RTF
4 = Landing Site

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

If NOM option selected, PROi the
next display will be 06 34(T ALIGN);
the crew must load the correct
a'lignment time for nominal al ignment;
when correct value, PRO; the subsequent
display wiìl be 06 22

If REF option selected, PROi the
next display wil'l be 50 25(R1 = 00015)

If LS optìon selected, PROt the
next display will be 06 34(T ALIGN);
The crew must load the correct aìignment
time for a landjng site alÍgnment;
when correct value, PRO; the next
display wi'll be 06 89 (LS LAT,L0NG/2,
ALT), the computed landing site
selenographic coordinates; if the
values are satisfactory, PRO; the
next display wil'l be 06 22.

The 06 22 values represent the inertial
gimbal angles (Y,P,R) for the desired
stable member alìgnment; the crew will
check the predi cted mi dd'le gimbal angl e
(MGA)

Should the resulting MGA be unsatisfactory
the crew should maneuver (MNVR) the
spacecraft and then key V32E; this results
in a recomputation and disp'lay of the
06 22 val ues

If the 06 22 values are satisfactory,PR0;
the next display wi1'l be 50 25(Rl=00013)

rF)

LS)
o

\¿ pRO

50 25(00013)

@

@

@
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Specific extended verbs are cal'led and/or nouns are monitored as a

matter of course during certain programs (e.9., Vl6NB5 durjng Pl2; Y90

during P32 and P33; V57 during P63). It was considered desirable to present

such sequencing and yet indjcate which dìsplays Ì^/ere not part of the

basic program 1ogìc. This has been accomplìshed by enclosing such

dì spi ays i n brackets.

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

sequences:

¡ Tracking attitude maneuver TRACK ATT

RR MANa

a

CSM manual acqui si ti on

RR antenna designate via LGC

a Automatic state vector updating (rendezvous navigation)

The training card is similarly organized except that the automatic

state vector updating is included wjth the "RR MAN" or "RR AUT0" sequences.

After selection of P20 via V37E20E, the subsequent display is
dependent upon several factors.

l, Unless the LM is in attjtude hold, a tracking attÍtude maneuver
is required. Assuming the tracking attitude maneuver is to be
performed, the crew will observe a 50 l8 dìsp]ay only if the angle
between the LM/CSM LOS and the LM +Z axis exceeds l5 degrees.
otherwise, the tracking attitude maneuver will be executed
automati ca'l 'ly wi thout a DSKY dì spl ay.

2, Upon comp'letion of the trackjng attitude maneuver (assuming one was
required), the subsequent program flow is governed by the RR mode
select switch position (AUTo TRACK/SLEtl/LGC).

I If the RR mode select switch'is at "LGC," an RR antenna designatìon
is attempted by the LGC. If successful, the RR trunnion and
shaft ang'les are displayed via 50 72. After verifyìng CSM acquì-
sition, the crew keys PRO and rendezvous navigation is automatic
w'ithout DSKY displays (DSKY blanks) unless excessive updates are
i ncurred.

RR
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JBH/j r h

Approved:

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

the crew is requested via display 50 25(Rl=0020.|) to
select "LGC" (ttre RR auto mode). If the crew desires
automatic CSM acquisition, the mode sw'itch is set to "LGC"
and PRO is keyed. llowever, if a nanual CSl4 acquisition is
to be performêd, the cret'r keys tt\TP.. Th-^ prograr'.1 then requests
vi a 50 25 (Rl =00205 ) t¡re crew to perf orm the acqui si t j on. l,rlhen

acquis'ition is accomplished, the crew sets the RR mode switch
to'"LGC" and keys PRO. State vector updating. is automat'ic
thereafter" withóut DSKY displays (OSfy blanks) unless excessive
updates are incurred.

nager
sys Ana'lysìs & Software DePt.



THRUST
TFt,VG.aVM(P40,P42) N4O
THRTL CMD,HDOT,H (Pó3¡Pó4¿Póó) N92

RENDEZVOUS
APSIS, ErEV i,CENTRL i N 55
POST IPI HP, TPI 

^V, 
TPF ^V 

N 58
CDH 

^H, 
AT'S (SEE TIMES) N 75

ATTITUDE
PRSNT ICDU Y, P, R

CREW MNVR DESRD Y, P,R
DAP VEH RAIES
DAP FOLLOW ATI ERR

tolAL ATT rRR (N22-N20)
SET MIN IMPULSE MODE
SET RI CMD/ATI HOLD

N20
N22
VóO

v62
v76
v77

ASCENT
v(HoRz),vvERT),xR N 7ó
TG (CUTOFF), YDOT (-rCSM) N 77
VG XYZ (LM) N 85

NO rGN ENG FAtr (97 XX)
. IMPRPR ;CORR THE CONFG (ENG

CONFGiSTRTS); THEN PRO

. PRPR |ENTR ßEATMPT); PRO

..:ç.o..llL-G.i.9N.L??..e.Y19.19..Yt.....

. TERM iV34E

RAPID IMU ATIGN
v4r N20E, E,E,E (CRS ALN)
FLY 0,0,0 AL:S S,/rLL
VION20E iZE{O IC:,U'S,RIEAS IMU)
v37t.sìE, PRO rDFttLG), P00
v25Ng7 E, 77 8, r î000E, tE(RFSMAI)

RR ANTENNA
MODË I IOPERAIIONALI

TRUN 3050 TO 550
sHFT 2900 TO 590

MODE 2IOPÊRATIONAL)
ÌRUN Ì250 TO 2350
SHFT 4lo TO ì550

I
I
¡
I
I

AT O,O
(1 +z)

IRUN ROT
RT-LEFT

SHFT ROT

_Y1-:rL
41 72

N85
N72
N73

DOCK
+X ACQ
+Z ACQ

lERMINATE

COARSE
?52 P57

RR AZLOS EL
SNTPR

DSRD

DESCENT
LAND SITE UPDT-DNRANGE 2i
LR stT RANGE, ÀNT POSN
AUIO THRTL CMD, HDOT, H
LR UPDT

Oó ó8 [ ACCPT-PRO;REJ-V34 ]
50 ó8 [ CONT-PRO,STOP-E ]

INHIBIT LR IÌPDÎS

69
66
92

58
59
75
ó5

LR TO POSN 2
U-V JETSI YES

NO

N
N

T(SV INTEG) N 38
LGC TIME N ó5
RDZ 

^T'S 
( R2, R3 ) N 75

P32! C5I,/CDH, CDHAPI
P33:CDHAPI, TPI SLIP(+ AWAY)

)
EVENI

TIG
I( EVENT
tco ro

T( CSt )
T(CDH )
T(TPI)
lIME FROM

TIMES

PERIGEE

Ntì
Nts
N37
N32
N33
N34
N35

. I F DOCK CONFG, AIT D8= I .40. FINE/NORM ACA SCATING DEFN
F|NE: 40^ LM, .4ols DOK
NORM: 20o,/S LM, 2ol5 DOK

. DON'T PRO ON Oó 48

ASC
DSC
DOK

SCALE DB

NORM
0ili
J:

AD

4J
4J

FINE

DA
+x

AT
ACA

X-POINTER
MODERT/ERR

MON SW

RNDZ
RADAR

LRICMPTR

VEL

SEL

LR/CMPTR PGNS

LRICMPIR AGS

RT

VEL

VEL

LR
RÏ

MON PMTRS

RR SH FT RT, AZ RT

LAT VEL

LAI VEL

LAI VEL

HORIZ
SCALE

VERT
SCALÊ

lk ¡rr nrs lso^ oR r2io^ (RAIE sw)

t:
TOf
AGS
AGS

T

AGS tl4.
AGS | .70

All

rl
+50

*l
* tt'Fl.¡l]rtrtrtrlMON PMIRS

ATT-MIN

AIf-V62

FDAI

RADAR

ATl RTS-VóO
ATT ERR-Vóì

RR 5H FT [P],
TRUN tY]

ORB/FLT PAT}I
lcN! AGs

N 43 ---
N 43 ---
N ó3 433
N ó3 3ó7
N ó3 337
--- n2
v 82 3ì5
v 82 403
v 82 ---
N 32 313

LAT ( P2ì )
LONG (P2r )vt ( Pl 2, Pó3
HDOT (Pt2,Pó3
H (Pr2,Pó3
H (r NSRT)
HA
HP
TTF
TPËR (V82)

DEDA ADDRESSRR AUTO UPDT

VEL

T P

T
407

l

4,
272

6

,133

3r5
403
337

3

LM T

4.t I +l

261 ,2ó2

GUID
DP5¡4lr

EDA SV

414+2
41

4t4+3
414R(+0)

ABORT PB
OR

AEORI-5TAGE

ORB PM

HA
HP
H
HDOT

ORD
HA, HP

DESCE
ALT UPDI

2I IR OUT-OF-CSM-PLANE DIST
223 ALÍ UPDATE INPUT

u7

EME

T

NG
NG

224

226

231
232
233
240,

244,

tocrArl

TIMES
lr c [cst,cDH, tPt, Mcc] 323
lFr [cst,cDH,TPt,MCC] 3tO
TIME TO HP 3]3
csrlcDH atIcst] 372
IRANSFÊR 

^II 
TPI,MCC] 307

NODvtNÌCPT 
^TttPll 

30ó
TIME TO RDz[ TPI] 3] ]
TARG oFFSEI TIMEI TPI] 31 2
AGS CLOCK TIME 377

lsEtEcT LoGrc-ocrÄLl
407+I FREEZE LV REF(INERTIAL)

AND START 
^V 

COUNT
4IO+O ORBIT INSERT ROUTINE

+l c5¡ RoullNE
+ 2 CDH ROLJTINE
+3 TPI SEARCH ROUTINE
+4 TPI EXECUTE ROUÏINE
+5 EXTERNAL 

^V 
ROUTINE

I +O DPS OR RCS ENG¡NE
+ì APS ENGINE

2+O REINITIATE SEtF TEST
+l ïEsï succEssFUL

LOGIC TESI FAIL
MEMORY TEST FAIL
LOGtC, MEMORY lESt
NORMAL POSITION

+ I STORE AZ &SET SURF FLAG
4]4+O NAV INITIATIZE DONE

+I INIIIALIZE LM,CSM(DIL)
+2 INIÍIALIZE LM VIA DEDA
+3 INI]IALIZE CSM VIA DEDA

4ì5+O NORMAL POSITION
+I STORE Z-AXIS DIRECTION

COSINES FOR RR FILTER

[OCTAL]
507 ISETECT tOGtC tF 4oO+2]

+O LM +Z ALONG CSM LOS+I LM +Z ATONG THRUST VEC
514,5t5,5ìó YAW STEER UN|T VEC

x, Y, z (t NERllAL)
(,t00+t AND ó23+t)

53,t,535,53ó X,Y,Z ACCEL SCALE. FACTOR
537 X GYRO SPIN-AXIS MASS

FPSI
HDOT(EXCEPT
v(HoRz)
VEL MAG

^V(LM)P,RT,FWD}
PREDICT

,RT

ó4l CDH+l ï cst+t/2
3 CDH T

74t 0+
7E

RANGEt40R RATE

EXTVERT450,451,452
X

4ó4
45
470R,471R,

+3
+4

FAIL+7

477R PRSNT
HDOT ÀT

500R,50r R,502R

423R DSRD FNL
427R PRSNI LM
433R tM TO]AL

L.ì FPSI

260, 1,b2 LM tNtr vEL VEC
X, Y, Z[EPHEMERIS]

2ó3R PREDICT YDOT AT TIG;
PRSNT YDOTTOI]

4, 5,X6 CSM lNtT VEL VEC
X, Y, ZIEPHEMERIS]

2ó7R 
^V 

IO BE GAINED
,7ôR PRqNT YDôT

MAN UPDT

AGS/PGNS
sET AGS CLK

VIóNó5E

0ó tó, toAD BIAS T
4t4+t,PRO
4t 4R
50 ló,PRO(4r4R=

SV

v47E

275

t.t MtNl
C5M EPOCH T[EPHEMERIS]
TARG TPI TIMFTCçI1AUGN/CAUBRATE

AGS/PGNS ALN 4OO+3
LUNAR AtN 4OO+4
EODY AXIS ALN 4OO+5
GYRO,ACCEL CAL 400ró
ACCEL CAL 4ú+7

RANGE
RDOT (- CLOS|NG)
IM+Z/HORZ J
PRED YDOT(TIG)
PRSNT YDOT
PRSNI Y POSN

ATTTTUDE/ STEE R

AIT HOLD 4OO+O
AUTO GUID SIEER 4OO+I

ó23+0 NORM POSN
ó23+ì YAW sTEER

(5r4,5t5,5r ó)
z-AXls STEER 400+2
507t0 +Z -CSM LOS
507+¡ +Z'THRUSI VEC

iilÃñ-c ñL-1ac ¡l-ü,¡r-Ì ril
¿Tlc9!u'ulsLoLetB;

LM/C
3l
440
277
2ó3
ù0
2il
303
3ì4
402
303
402

PHASE

5t
PRED
POST
PRED TPI LOS
PRED POST TPI Al/ MONITOR

[^V MAGNIÍUDE 2ó7]

f- gunN vc's I
I 500,50ì,s02 [vG(LM)] |

L (UP, RT, FwD) I
I SENSED 

^VM I
1470, 471, 472 taVM(LM)l I

I (UP, RT, ¡wD) I

IRSET VrA 404,40s,4$l J

I LOCAL VERT ^V ]
| 450,45t,452IVG(LV)] I

L (FwD, RT, DN) I

t'olol
277R INPTANE LM+ z/HoRz )Í
3ooR PRED TPt Los at llcI tpl];

PHASE J AT TIGICSI,CDH];
PR5NT pHAsE jIot]

3o5R RTARG PHA5E Ì LtMtr[ol]
L.0t MtNl

30ó NoDE/NTcPT^ttTptl
3c7 DSRD TRANSFER T|MEITPr]
310 lFt (sEE 373R)
sI In ¿T Tb INTER¿EPT I TPI]
3ì2 TARG oFFSET ltME[Tpl]
313R IIME TO PÈRILIINE

t.l NMI
314R 

^H 
AT TIG ICSI, CDH]

3I5R LM HA
3Ió RADAR RANGE ûM-CSM)
3tzR coMPUtE LM-isM RANôE
337R LM ALT

[.00r FPslsEc]
540.541.542 X-Y.7 ACCFT BtÄs

X. Y. 7 GYRÔ DRI FI
orTHRlt.

544.545.546

tr00 FTI
340R,34rR,342R LM PRSN] POSN

X, Y, Z(I NERTIAL)
344R,345R,3,IóR CSM PRSNT POSN

x. Y, z(tNERTtAL)
347R PREDICI RADIUS AI TIG;

PREDICT INsRT RÄDII js fôIì
[, ] FPSI

3ó0R,3óIR,3ó2R LM PRSNT VEL
X, Y, Z(I NERTIAL)

3ó4R,3ó5R,3óóR CSM PRSNT VEL
X, Y, Z(INERTIAL)

3ó7R LM HDOT
37ìR PREDICT TPI+BRAKING AV

I rPr]PREplcT cpH^vtcstl
[,t MtN]

3z2R cstlcDH 
^T 

Icst]
373 TrG [csr,cDH,tPt,Mcc]
3Z7 AGS CLOCK ÎIMF

[OCTAL]
547 LUNAR AtN AZ CORRECT
550,55t,552 X.Y,Z GYRO ATT RT

SCATE FACTR CORR
5ó3+O TERM 5V UPDT VIA DNLNK

(4ì4+I ENABLES AGS UPDI)
s74 fsrActNc FrÄGl

+O AsCËNT/DESCENI CONFG
+I ASCENT ONLY CONFG

604 ILUNAR sURF FLAG]
+O INFLIGHf
+I ON SURFACE

ó05 DSRD COTAñ(ÎP| LOs)[CSt]
óI2R SÌAGING SEOUENCE CTR

MÔMENTARY ÀTT HOLD

[couNrs]
Él4R ULLAGE COUNTER (2 SEC)ótó r.J¡-L cTR LtMtT (cNT,/2 sEc)

[SELECT t OGrC-OCTAL]
4OO+O AITITUDE HOLD

+ ì AUÍO GUIDÀNCE SÎEER
+2 Z-AXIS SÌEER (CSM ACA)
+ 3 AGs ALN TO PGNS
+4 LUNAR ALN
+5 BODY AXIS ALN
+ó GYRO,/ACCEL CAL (INFLT);

GYRO.ONLY CAL (SURF)
+7 INFLT ACCEL CAL

[OCTAL]
623 ISEIECT LOGTC tF 400+t]

+O LM+Z II TO CSM PLANE
+I LM+Z II TO PLANE sPFY

X,Y
DSRD

BY NU IT 4
,642640,64t NLU RA

,z
&2R

óó2R F673

402R

403R

10/., 4c6, 4ú I NTTIAL|ZE 470,47r
472 

^V 
MONIOR

t.l NMI
PRED PosT TPt HPtrpt} pRED

PosT cDH aHlcst,cDHl
LM HP

-- P-PROCEDURAL I.INPUT DATA H.HARDWARE --

CONT-NO MORE MKS

RESTART MK SEQUENCE
CONT-DON'f MK/MK REJ
CONT
CONT.MAKE CORRÊCÎ MK
CONf-M,AKE CORRECT MK

cRs ALN TO 0,0,0 AND
IHEN VIONæE

PNL IICE IMUOPR-OPEN;
WT 3 MIN,RECLOSE;ALM
RECURS, NO tSS WRN, CONT
PNL ìI CB IMU OPR-OPEN;
WT 3 MlN, RECLOSE;V3óE
NOTIFY MSFN,CONT
tF 41 20,REDUCE S/C D¡r
e CONT; I F P5l, P52, P57
RECRD IORQ I¿ PERFORM
P52, P57 FINE ALN CHK
SEE I55 MALIUNCTION
PROCEDURES
SEE ALM OO2IO

TERMINATE PROGRAM

RESEL PROG;ISS MODE 5W
FAITURE IF AtM RECURS
ALN IMU;SET REFSMMAI
FIAG IF ALIGNED
REATIGN IMU OR CALL N22
å MNVR IO REDUCE MGA
SEI GUID CONT-AGS
PRO (CREW SPñ/) OR V32E
(LGC CALC N79)
FRO (CREW SPFY SÌAR) OR
MNVR & V32E (PICAPAR)
NOTIF/ MSFN
V32E(MNVR),V348, OR V5óE
REPEAÌ 4I 72
PRO (AUIO SEARCH) OR
V32E(REDESIG)
RR MODE-LGC,CONÏ;
PNL ll C8 RR(2ÞCLOSE
LDG ANT-HOVER;CONT

POODOO ALAR^{S (2XXXX}

AOI MK IN USE RESELECT PROGRAM
INTÊG-ACCEt OVRFLO NOTIFY MSFN
NO T-IHETA OR RÊSET
I-RAD SOLN
UNUSÉD CCs BRANOI COPY N08 tOR MSFN,CONT
EXÊCUfED
SCHEDULE JOB,TASK sEE ALM 2II03
ZERO OR NEG 

^TCALL SQRT-NEG ARG COPY NO8 FOR MSFN,CONT
8AD RÍN-ROOTPSRS CONSULI MSFN
(Pó3 IGN ALGORIHM)
ILtEGAt PINBALL COPY NO8 FOR MSFN,CONT

soFtwARE RESÎARÎ ATARMS {3XXXX}
DELAY ROUIINE BUSY RÊSÊL EXf VERB
EXEC-NO VAC AREAS RESÊI EXT VB;CONT PROG
EXEC.NO CORÊ SEIS SEE ALM 3ìæ1
TOO MANY TASKS SEE ALM 3IæI
TwO JOBS fO STEEP SEE ALM 3iæI
NO VAC AREAS(MKs) RESELECT PROGRAM
2 ROUTTNÉS USTNG COpy N08 tOR MSFN,CONT
DEVICE AT SAME RESEL EXT VERB, PROG WHENIIMÊ DEVICE NO LONGER USED
ILLEGAI. INIRUPT RESELECT PROGRAM
OF EXf VERS
ITLEGAL FLASH DSPY COPY NO8 FOR MSFN,CONT
DAP STILL ON AT IFALM RECURS,V3óE AND
NEXT ÏIME5 RUPI REINIIIALIZE LGC

I

¡

I

H
H
H
H
H
H

ATARM CO

( ÌERM VtA FL V37)
DSRD GMTI } YIELD
GMBL LOK

2t50r P

3t502 P

3æ00 P

4
5

21302 I

214ú I

H

002æ

0040ì

00402
00404

005
005

02001 I

ono2
02003
0æ04
æ7n
u7v
0nn
107n
137n
t47n

ú527 I

00530 r

0020ó P

00107 P

AVAILASLE
W-MATRIX OVÊRfLOW
RR OUT MODE LMIS
SAD RR GMBt INPUI
RR ANT DESIGNAIE
FAIL
NO RR AUTO DSCRI

NEITHERAOTH tR ANf
POSN DSCRÎS PRSNT >
r0 sEc(20 5Ec,HtGATE)
NOI RR AUÍO MODE
RR CDU FAIL DSCRT
UNEXPECT RADARUPl
I.R POSN CHANGE
LR ANI NOT POSN 2
SVIRRLOs>30ÊG
RR RANGE > 4OO NM

MNVR REQ(P20);LOS
ouT MoDE 2 (P22)
tos Not tN MoDE 2
IN NEXT IO M¡N

0070t I

@7n H
01102 H
0ilo5 H
oil0ó H
01107 H

0t30t I

0140ó I

01407 P

0t4to P/t
014t2 I

0lÀÁ6 P/l

0ì5æ P

01703 P

0t7ú P

31t04 H
3t 20t P

31202 P

312æ P/t
3120ó P

31207 P

3t2ì0 P

312il P

DAP STEERING LOST
STAR NOT AVA¡L
IN ANY DEIENI
two sTARs Nofm405 I

005ì0 P

005t I P

RR MODE-LGC OR VsóE
NOItFY MSFN,CONT
CONT
CONT
CONT
PRO OR TERM
TERM PROG OR VIóN54E
¿ WÌ RANGË < 4OO NM
MÑVR IF P2O;TERM IF P22

RESELECf P22

V32E & ADJ INPUT PMIR
SEE ALM OOóOO

sËE AtM 00ó00
SEE Awl OOóOO

005n P/H
00522 P

00523 P

00525 r

0052ó I

æì05 P

?0430 I

2ú07 I

21103 ¡

212c/. P/t

æ207 P/H rSS TURN-ON REQSÌ
NOT PRSNT 90 SEC

æ210 P/t1 tMU NOI ON {IERM
VIA FL V37)

I ì H CRS ALN ERROR

>sMK PRS (FLT)
OR 5 MKS (sURD
MK MISSING
MK/'MK REJ NOT ACC
NO INBITS
DUPL MK MADE (FLI)
MK REJ AÍTMPD
8UI NO MKS
ZERO ENC IS NO-NO
WITH CRS ALN +
GMBL LOK

ILLEGAT AA OPTN
ISS WARN:PIPA FAIL
LGC SELF TES] ERROR
DOWNLINK TOO FASÍ
UPTINK TOO FAST
PHAsE TABLE FAIL
(RESTART)

EXCES ARC S|N/COS
BAD RIN.ROOTPSRS
(DUR¡ NG AVERAGE-G)
VG INCREASING
G¿N OVERFLOW
NO IGN ALGORITHM
INSUFF¡CI ENf THRTL
SERVICING
V37 NOT ALLOWED
IIG SLIPPED
P4O SEYLM STAGED
OR P42 STYLM NOT
S]AGED
JET FAIL:Y-Z TRANs

JET FAIt:X IRANS
JEI FAIL:P ROI
JEÏ FAIL; I.¡V ROT
ISS WARN:ICDU TAIL
¡5S WARN;ICDU, PIPAS
ISS WARN: IMU FAIL
¡5S WARN:IMU,PIPAS
lss wARN:rMU,lcDU
l55 wARN:lMU,lCDU,
PIPA FAILS

00llt P

00Ìì2 P

00113 H
00ì ì4 P

00ì ì5 P

IMU STALL
P IMU NOI ALIGNED

SEE Allvt 00ó00
sEE ALM OOóOO

SEE ALM OOóOO

rF P33,V32E(REDO) OR
PRO (CONT);rr P34, PRO
(REDO)& RESELECT OPtN
V32E, RESELÊCT OPTION
sEE ISS MATFN PROC

00ó00 I |MAG Roots
00ó01 ¡ PosT csl HP < 35K
00ó02 I PosT cDH HP < 35K
móæ I cstlcDH aT < t0 MtN
00ó04 I cDH^Pt 

^l 
< l0 MtN

00ó05 I 15 ¡TER & NO SOLN
00ó0ó I cst av > t000 FPs
00ólt I No Tlc FoR ELEV I

COPY NO8 FOR MSFN,CONI
ALM RECURS-DNtNK FAIL
ALM RECURS-UPLNK FAIL
v74;P27,v48 AS REQ; P5ì; I F
RESIRf RECURS-LGC FAIL
coPY N08 FOR MSFN,CONÎ
CONSUtT MSFN

SW ÌO AGS OR TERM BURN
CONSULT MSFN
CONSUTT MSFN
GUID CONf-AGS, FLY
PGNS ATT ERR NDLS
RESELECT V37
RSET;(Pó3)ÏERM I F Btc SLIP
tF P40,5EL CORRECT PROG OR
RETOAD DAP(V48);IF P42,TERM
OR PRO¿ IT,IAN STAGE TIG-]O
CHANGE QUAD ISOL VATVE
OR USE ALf CTRL MODE
sEE AtM 0200t
sEE AtM 0200t
SEE ALM O2OOI
SEE ISS A,tAtFN PROC
SEE AIM O3Z7
SEE AtM O3Z7
SE.E ALM æN7
SEÊ ALMæN7
SEE ALM O3Z7

WHEN TURNED OFF
OO2]7 H BAD RETURN FROM

12 H PIPA FAIL BUT
PIPAS NOT USED

]3 H TURN-ON REQST BUT
NO IMU OPER SIG

t4 P/H PROG USTNG tMU

0042r
00501
00502
00503

l¿ro+z CDH
I 4st +o[vGYtLV)]
1373R tT(cDH)l
!-,q-or-ãzi Foi!
l}-Lwlo-!Li

4]O+4[TPI EXQT]

T7
303
3tì
371
402

I277

TPI

L

E

RDZ

-J

AVAITABLE

RD7F DIR

LDHO

277R
267R

+371 BRKïPt

41

400 + G UI D]

URN
a

I
-stABORI AGE

FOR SIEER

OR3l
41

^vl

AT

+lSPFY
UN X
UN Y

+ ITUN z
+2

+l

50t R,502R
RT,fWp) _

+3[SEARCHI
+TPI/IPF 

^1+O[NODE^T]

0
307

t

PER

t1MODE-A

GUID) +l

ORBIT INS

ll csM Pt) ro

cDH ^V 371

FNL

R

- 'BURÑ'

= +OI

372
402
303
314
477

AH
G)

SURN
NULL RESIDUALS

RN

tPr 303

óló +0tcLR uLLl
232 + H(t NS)
,ló5 + HDOr(lNS)
224+S-MAJ AXtS
225+APO RAD/2
22ó+RTARG S-MA.J
305+PHASE LIMII
óó2+S-MAJ FACTR
ó73 +RÌARG(óó2)
4t0+otoRBtT rNSl
4il
¡(DPS^CS) +0
¡(APs) +l

ó23 +0[Z I I CsM PL]

!-rñÃw-sñËñ'oïnol
l¡nrn prtcr.rov¡n i
l5l4+UNll VEC X i
I5I5 + UNIT VEC Y :

E'3-rrvT_YEç Z_ 
j

31OR lDEt - SEt/
277R1+Z/HORZ 41
2ó7R I TP¡ AV]
37IRITPI+BRK 

^V]404+ 0, 405+ 0 , 40ó+ 0
4IO+5[EXT AV]

373+ Ïc
307+ TRANSFER 

^T(43/28/13 MtN)
3r 0R /DET - SETl

EXT AV
r4lo+5 tEXT 

^V1l4so +vGX(LV)
l45l +VGY(LV)
1452 +VGz(LV)
2ó7R[^v MAG]

/DEî - SEf/
3loï /DEf - SEr/
4I O+5 [EXT AV]
450R[vcx(LV)]

lir vdoiosno-l
I z¿¡nlyoorfilo)]i
| 4sr + (2ó3R) ;
L_f:uïtc_f¡¿.;

452R Ivcz (LV)]
267R|CDH 

^V7

MANU,AL MNVR
TO BURN ATT

l¿ro+r CSI
I sz¡ * r(cso
lzzs+11121'1
ló05 + coT(tos *)
| (Nol¡ + oozzz)
l45t +olvcY(tv)l
l4ró
I ¡olz p¡nroo) * r

I ¡(3,/2 PERTOD) +3
I 47zR[HDoT(r c)]

+0
Ìl

lcl,tõ.H-¡Fr,-
I EX] 

^V 
BURNS

L[o!'l ó21+_9

AT TIG-5 SEC:
407+]IFREEZE LV]

AVAI LABLE
PRÊD INSRI RAD 347
PRSNT ALT 337
PRSNI HDOT 477
PRSNT YDOT 2ó3
PRSNT PHASE I 303
VRI STEER ALI 233
VRT STEER HDOT 461

AVAILABLE
POST CDH 

^H 
402
423

G) 303
314

^T 
10 RDZ 3l l

TPI+BRK ^V 37I

É4at____J
AFTER INSERIION
NULL RESIDUALS
500R,502R
IUP, FWD

452R
2ó7R

TPI + BRK 
^VPOST TPI HP

AT

I csr,cDH, l
LTPI, EXI 

^VI

[sEtÊcT LoGtc-ocTAL]
407+O MAINTAIN LV REF(EXT 

^V)AND INHIBIT 
^V 

COUNÎ

ING
REV:

Prepored for
Syslem! under



0ó
0ó
0ó
ló
37

8ì,PRO
42,PRO
45,PRO

. 0ó 49 tF aR > 2K FT (Rì >+ 00003) OR

^v 
>2 FPS (R2 > + 00020)

. Oó 49 SOURCE CODE SPECIFIED BY R3 =+ 0O0OX:
X=l RANGE, X=2 RDOI, X=3 SHFT, X=4 TRUN

o REJ FIRST MK lF Rì > + 000æ OR R2> + 00ì 20,
8UT ACCEPI SEC MK IF IT AGREES WIIH FIRST MK

FY DOWNWARD IREND IN MAG OF

N,49 ACCPT
csr

00008
00050

DIR

NOT CHECK RR

+ I 0000
+ 00100
+ 000t5

AR<+
^R 

< + 000æ

^v 
< + ml20

+ 0æ00
I 000æ
+ 00005

I(REJ ALL MK) E

| -ol 7ì

l99Y) P*o_ _ _
I ! IF PLANEI I

lLæ_æ-L_oæJn9i
lSiÃn-?ï--oizi]
l[t¡v::qqi

0ó 05

POSSIBLE
PROG tlTE/V05N09E
00ì07,001 I 1,001 l2
00t I 4,00ì 15,00210
@211 ,0o2t7,mtß
31n7,312t1

NO EXT VERBS IN

¿

LE

P5ì EXCEPT 77

(REJ) V32E
-50 25

(ACCPT) PRO

OI-05 DISPLAY OCT
Oó,07 DISPLAY DEC
rì-rs MoN|TOROCI
tó, r7 MoNlToR DEC
2I-25 DATA LOAD

DISPTAY FIXED
MEMORY
EXECUTIVE (POO)

wAllilsT (P00)
RECYCLE
PROCEED(V2r -23)
lERMINAIE
TES] LIES (P00)
FRESH SIARI
CHANGE PROG
ZERO ICDU'S
ZERO RR CDU's
IMU CRS ALN
RR CRS ALN
GYRO IORQ
FDAI BIAS
cHK (P00)

44 IERM RR DESIGNATÊ
47 INIÏIALIZE AGS
48 DAP DATA LOAD
49 CREW MNVR (POO)

50 PLEASE PERFORM
52 PTEASE MARK X
53 PLEASE MARK Y
54 PLEASE MK X OR Y
55 INCRMT LGC

crocK (DEc)
5ó TERM IRACKING
57'CALL LR UPDA]E
58 INHIBIT LR UPDA1E
59 CMD LR TO POSN 2

DAP VEH RAIES
DÀP FOLLOWING
ATT ERROR (MODE I)
TOIAL ATT ERROR
(N22-N20) (MODE ll)
RVLR SELF TEST
S.8AND ANT
DISABLE U, V JEÏS
LM sV TO CsM SLOT
W-MATRIX DSPY
TERM ÎERRAIN MODÊL
CAUSÊ RESIART
TIFIOFF UPDT (P27)
BLK ADRS UPDT (P2¿
SINGULAR UPDÌ (P2¿
cLK OCT UPDT (P24
ERASABTE DUMP
ENABTE U, V JETS
MINIMUM IMPULSE
RATE CMD/ATI HOID
LR SPURIOUS IEST
STOP tR SPUR IESI
LM SV UPDATE
CSM 5V UPDATE
ORBIT PMTR DSPY
RDZ PMIR DSPY
RR LOS AZiIELEV
RDZ FNL MNVR (POO)

OUl-OF.PIANE DSPY
DSPY BANKSUM (POO)

INITIALIZE W-MAIRIX
INHIBIÏ SV UPDTS
STOP SV INTEG
PLEASE PERFORM
ENG FÀIL PROC

99 PLEAS! ENABLE
ENG IGNITION

62

ó4
65
66
67
ó8
69
70
71

72

74

76n
78
79
80
8l

83
85
89
90
9l

97

27

30
3l
32

34
35

37
40 20
40 72
41 20
4t 72
42
+3

ó0
ól

¡(MAN)MNVR, E

I(AUIO) PRO
loó rB
¿50 ì8, E

s0 25(0020ì)
I(AUTO)
I RR MoDE-Lcc
. PRO . IRR AI.JTOI

¡(MAN) E

50 25(00205)
Î(No Aco) E

l;lÎKÃm , RTN
t(Aca)
I RR MODE-LGC
I pno

DSKY BLANKS

TAKE MKS OR sEL

ir-ro-s '-r¡o-oeJ¡iã!; LMTS - ITK ATTI i

- FKAfl-
50 25 (0020s)

- IRRAUröl

¡(SEARCH) PRO
ló 80

Î(NO ACO) v32Et-
l- lJAlIIl ,RTN

I laco¡ rno

| - fr ¡rrl-
I osrv sLANrs

05 09(00514)
[05 09(00525), PRO
loó (6
| | (ne.l) vsz¡
ll-ñRÃ-ö
I lrupãiñl

LOGIC

V37EæE

V32E

50 72,
DSKY

F

AVAI LABLE
16.78
95

tó

PRO
BLANKS

ìó 38,
v5ó,67

¡(MAN)MNVR. E

I(AUTO) PRO
loó lB
lso ls, e

llr-¡ioipc¡rsi¡-u-ro-r
| 50 25 loo2o3) |

' I lAùro BúRNI I
! lS¡r sw, pno' I

Llrglrruu__.i
40 (rG-5)
(AUTO rGN) PRO
{CONT VIA RCS ) E

-ìó40

0509 (0t7ú),97 40
PROG LlTE^05N09E
0021 0,o0 220,0t 407,0 t 7 03

0ó 81,0ó 8ó
vó0,61,62,82
X-AX15 OVERRI
NO V7ó DURING BURN

06 40

AVAI LAELE

DE

99
¡
I

0ó
ló
tó
37

40
40,
85,

v37E42E
50 l8

PRO
NULL, PRO

v50 cÞtECKUsT
OOOI3 PERFM CRS ALN:

NORM (PRO)
PLS TORO (E)

OOOì4 RECHK OR EX¡Ï
IINE AtN

OOOI5 ACOUIRE STAR

OOOó2 PWR DOWN LGC
OO2OI SEL RR AUTO
00æ3 sEt PGNS, AUIO

Atr(PÌ2,P42, P71 \
SEL PGNS, AUÍO
AIT, AUTO THRTL
(P40,P63,P70)

OO2O5 SLEW RR FOR
MAN ACQUIRE

00500 5w LR ANI
TO POSN ì

PRO25

V37EOóE
IMU OPR-OPEN

0ó 34, PRO
0ó 43, N9lE
[oó9ì], KREL
0ó 43

I (RCYCL) V32E
l(T= T+ ì0MrN)
I - 0ó34
¡ PRO

37

csM lLM

v37 E2lE

AVAILABLE
0ó 9ì

? ßECYCLE) v32E
r LRSETS N83 DSPYI
¿ (EX[) PRO

v37E47E
tó 83

POSSIBLE
PRoG LITE,TV05N09E
00210, 00220

v82, 83

37

STAR ID
PLANET

-45 SÎAR
SUN
EARTH
MOON

ALPTZ
DPHDA
NAVI
AKNAR
POLRS
AKMAR
MNKAR
MRFAK
ALDðN
RIGEL
CAPIA
CNPUS
5IRU5
PRCYN
REGOR
DNCES
ALFRD
RGLUS
DNBLA
GIENA
ACRUX
SPICA
ALKAD
MNKNT
ARCTs
ALFKA
ANIR5
AIRIA
RSLHG
VEGA
NUNKI

40 ALTAR

42 PECOK
43 DENEB
44 ENIF
,15 FMHLT

ALFKA

CAPLA
DABIH
DENEB 43
DNBLA 23
DPHDA 2
DNCES 20
ENIF U
FMHLI ,15

GIENA 24
MNKAR 7
MNKNf 30
MRFAI< ] O

NAVI
NUNKI
PECOK
POLRS
PRCYN

RGLUS

VEGA

ó
4

il
2l

I
40

3l
34
t4
t3
4l

ALÌAR

3
37
42

5
ìó

17

22
12
l5
26

00
OI
46

ALDB N

ALFRD

RIGEL
SIRUS
SPICA

I
2
3
4

6
7
t0
lì
l3
14
t5
ló
t7
20
21
tt
23
24
25
2ó

30
3ì

34

3ó
37

DABIH

47
50

64
I(USE tPD)PRO
loÚ,64

POSSTBtE
PROG LrTEIV05N098
005ì ì,005æ,01,t0ó
01410

tó 92
v47,57(ú 68)-,58,59
v60161 ì62þ8
NO X-AXIS OVERRIDE

tGc

l-oãr.rr vã¡ i

Lo* l_u4_ j
I(FINAL) PRO
I oó Bl, PRo
I oó 59, PRo
I r¿ ø, pno

37

POSSIBLE

l-pãlñsi'c-RNDi
i os 09 (oos25) ¡

''[''L- - -l
AVAI LABLE

0ó v5ó, v90

V37E35E
ló 45 ABORI STAGE PB

l-rñõr-pñiiurci'l| 50 25too2o3) |

I l(nùro sûnN) I
I a sET SW, PRO I

L_¿q$tg9¡D.E_ i
0ó ó3
VIóN77E
[ló z], N85E
[Ió 85], NULL, KREL
tó ó3, PRO
16 85, V82E

iló 441, PRO
ló 85, PRO

AVAI LABTE
ló76,1677,1685
v47,60,61 ,62,82,83
X-AXIS OVERRIDE
(H>25K,/HDOÞ40FPs)
NO V7ó DURING BURN

V37E7] E OR

16 20
50 25(00014)

(TERM) E- Ft V37
(FINE ALN) PRO

25(000r5)
IPICAPARI PRO
{MAN SEU E
70tAoTl,P¡6

f r-cõÃsZ-po.cõ¡fl
i9!,¿n9---i
!--r?Fúñei - r
þ_eg,¡oro¿çi
50 18

¡(MANlr.{NvR, E

l{AUTO) PRO
I 0ó r8
ó50 lg,E

lricbTi,t-rplcl-il
þo_r9gag1 1o__i
0l zl [Aol], PRo

llF coAs (DTNT ¿!
i-s-gLLRg___-.i
51 7l
I 0^Ksl xx zr
I xx=52,s3| ---- -I IcoMPL PR:

I L:-s1-zl--..i
I (sEL NÊw 5TAR) E

| -ol7t
r {DONEI PRO

llsnn+r-orzol
lþt¡L* z:qqogi
0ó 05
a (REJ) v32E

I ACCm PRo
l0ó93
I aAccl vzóE,PRo
I Ò(REJ) V32E

50 25 {0001/rl
I (RECHK) PRo
| - 50 25(oool5)

¡ {Extr} E

37
-põs3id-r¡-------

0s 09{00,105)
PROG L[E/V05N09E
00ì07,00t I ì,00ì I 2,001 ì4
ooì t5,002ì0,0021 1,002t7
00220, 20to5, 31 207, 31 2t 1

AVAItABtE
NO EXT VERBS DURING
P52 EXCEPT V76,77

I
I

I

¡
0ó

50
PRO

50
(Ls)

0ó PRO
PRO

34,
89,

V32E

PRO
PRO

PRO

06,t{},ATr HOLD,PRO

v85(tó 5ó)

r I i ñoi p-c-il-s ]Ãriiõi
! so ¡loozæl !I I rrùro s'unNl !i l ser sw, pnó i

L_!I{trB_uirLL_..i
ú74
9974 (rtG-s'

¡(AUTO rGN) PRO
| (coNr Rcs) E

| - lóó3
oó 74 (i < Ïc)
0ó ó3

N7óE
[ 0ó 7ó] vlóNzE
I ló //]N85E
I Ió 85], NULL,KRÊt
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