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OOV PO OO
DOI RULES '
MANUAL SHUT-DOWN IF

AVG NEGATIVE (PGNS)
2 SECONDS OVER BURN AND AGS VGX > 2 fps

MANUAL TAKEOVER IF
T ATT > #5°  RATE > +5°/SEC

S S S S S S PSP PPPP 2 2L

1. IF PGNS >10fps IN ANY AXIS: DOI+10 AGS
2. IF AGS AND PGiIlS DIFFER BY:
a. <2fps GO AFTER TRIM X TO 5
b. <5fps AT DOI+30 AND RR CONFIRMS PGNS NO GO:
DO NO PDI+12, IF GO DO PDI.

c. >5fps RR CONFIRMS PGNS NO GO: DOI+10

/S S L Ll L L
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;::i:'lVal'd"l’!l'dll"l’

ACTIVATION
DOI/NO PDI+12

NO PDI + 12 ABORT PAD

DOI PAD
+10|0 010[1]0]9| Hrs N33
1o ]o|o 0{ojo]2[3] MIN TIG
0 Ololololo SEC
- Tofo |7 2] avx Ng1
[+ (oo [o]odlo] avy LOCAL
| L [+ofof1]|8}6] avz VERT
+ L [+ [0]0]5[9}8] Hy N42
+1010]0(819] Hy
+ +10 (0171 2]1] AVR
X [X |X X{X|Xxlot2]8]| BT
X [Xx |x X[x|x]oflo]o] R FDAI
X X | X xIx|x|3]e}jo] P INER
-10j0[7]0]9] AvX AGS
+|0o]oJojolo}| avy AGS
+[ofo]1]9]6] avz Acs

DATE  October 30, 1969

010 +]10[0|1{1}0]HRS N33
0|0|0 +10(0|0|3}1]MIN TIG
+]10 +]10] g 70010] SEC
[0l [8]3]avX N81
+[0[0]0f{0{0O} AvY LOCAL
+(0(1(2]8{2]|4avZ VERT
+ ) +{0]1[4]7)4]H N42
+10]071]3]1}Hp
* ¢« | F1O0[]7]ala]AwR
X1 X[ X| 3 X{X{X{0otal|a|BT ‘
X| XX X{X|X{olo|lo|R FDAI
X|X XXX} 11 9] 9P INER
‘ +/0|1[1]4]5] AVX AGS
‘ +10]0[0}]0] 0| AVY AGS
| +10[1]13]145]|4VZ AGS
+1010 +10}10J 111} 1]HRS NT1
+{10(0]0 +10({0J0[1]6]MIN CSI
+10 ) +{0(0[0] 0]O0{sEc
+]0 +1010j1]1]2]HRS N37
+]0 0 +{0]0j0]5]7]MIN TPI
+]0 ) +10|1{115]0]SEC
RESIDUALS
PGNS AGS
500 AVX
N85 501 { AVY
502 { lavz

BURN TIME IF > 1 SEC

LM DATA CARD BOOK

¢ 39vd

1L O1OdY

ERIERANJe WL DINE!
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‘ LM DATA CARD BOOK

TARGETING PGNS & AGS
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PGNS

AGS

(o)
—
=
(=]

NS

-
sam,
i

T

T
T

-

RANGE RATE, FPS

ACTUAL

T
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)Wl PEEE RS DY
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( NOMINAL )

T

T
T
RS N | BN ETEE SN

(AES AEEm LR N ERa

ENANNEDE SR B SRR R ERA\

I

ASC BATTS(2)-ON
DES BATTS(1&3)-OFF

P34
N11 TIG TPI (DOI+10)
N55 (0,0,060.00)

P42
NO9 (1706), PRO

NN NN SEEa

T

TTTTIT

DPS

APS

507+0 THRUST X-AXIS
306+0 NODE AT TPF
616+00004 ULLAGE COUNTER
410+4 TPI EXECUTE

373 DOI+10 MIN(+0573.0)
307 TRANSFER TIME {02000)
267 aV

371 AV + BRAKING

410+5 EXT AV

400+1 GUID STEER

411+0

500R

ASC BATTS(2)-ON

DES BATTS(1&3)-0FF

507+0 THRUST X-AXIS
306+0 NODE AT TPF
616+00007 ULLAGE COUNTER
410+4 TPI EXECUTE

373 DOI+10 MIN(+0573.0)
307 TRANSFER TIME {02000)
267 AV

371 aV + BRAKING

410+5 EXT aV

400+1 GUID STEER

411+1

500R

.
T
(RN §

v 44

SWITCH CONFIGURATION

T
T

CB AELD(2)-CLOSE

FJATTITUDE MON-PGNS

T

H]ATT CONT(3)-MODE CONT

|

GUID CONT-PGNS

i

FICB ABORT STAGE(2)-CLOSE
-JRATE/ERR MON-LDG RDR/CMPTR

PGNS MODE CONT-ATT HOLD

ENG GMBL-ENABLE

RATE/ERR MON-LDG RDR/CMPTR

ATTITUDE MON-AGS
DEAD BAND-MIN

ATT CONT(3)-PULSE
AGS MODE CONT-AUTO
GUID CONT-AGS

CB AELD(2)-CLOSE

CB ABORT STAGE(2)-CLOSE
RATE/ERR MON-LDG RDR/CMPTR
ATTITUDE MON-AGS
DEAD BAND-MIN

ATT CONT(3)-PULSE
AGS MODE CONT-AUTO
GUID CONT-AGS

MANUEVER TO BURN ATT

RANGE RATE, FPS

PGNS MODE CONT-AUTO

THROT/JET-JETS (BOTH)

ATT CONT(3)-MODE CONT
407+0 (READ)

500R

THROT/JET-JETS (LMP)

ATT CONT(3)-MODE CONT
407+0 (READ)

500R

THROT/JET-JETS (BOTH)

BURN

-:60 MASTER ARM-ON

ENG ARM-ASC

T

-:14 ULLAGE (LMP)
-:10 STAGE FIRE

-:30 ABORT STAGE-PUSH

-:30 ABORT PB-PUSH
ENG ARM-DES

-:08 ULLAGE (LMP)
+:15 THROTTLE-MAX

-:60 MASTER ARM-ON
-:30 ABORT STAGE-PUSH
ENG ARM-ASC
-:14 ULLAGE (LMP)

-:10 STAGE FIRE

T

HORIZONTAL COMPONENT OF DOI BURN, FPS

Prepared By FPRB/OPS
MISSION APOLLO 12, NOVEMBER 8, 1969

DOI MONITOR/ABORT
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DOI MONITOR/ABORT

PDI RULES/RR PRLN

PREDICTED PERILUNE ALTITUDE CHECKS AT PDI =
m
(III””IIIIIIIIW 80 x 103 -
\ PDI_RULES \ a
\ 1. NO ULLAGE ~ NO GO FOR PDI \ "L'EVENT TIMER TIMES COUNTING UP TO PDI, MIN
\ 2. WO IGNITION DELAY 5 SEC THEN SET DES ENG OVRD - ON 70 3‘6 38 40 421144+ 46 148
\ 3. T/W > 1.6 AND BSKY CHANGES > 18fps/2 sec - \ \ i
\ 4. ATT/RATE <5°/SEC | VBB
§ 5. AH WITHIN LIMITS >10 SEC AND NOT OUT OF LIMITS >60 SEC \ \ \
\ 6. DATA GOOD AT >10,000 ft \ imm \ T
\ 7. IF NO THROTTLE DOWN BY P64 +15 SEC - ABORT 60 ! i
8. BINGO FUEL 1 MIN 34 SEC AFTER LOW LEVEL OR WHEN FUEL \ A \ A\ -
QTY <2% UNLESS LANDING IMMINENT. \ : 11 B EE V|
\ NOTE: FOR FLASHING LR ALT OR VEL LIGHTS THAT ARE PRECEDED B \ \ \ -
h‘ BY A STEADY LR LIGHT, CYCLE THE RADAR TEST SWITCH. \ A
P22 Ll Ll Ll Ll L 50 ! VY T
1 1 1 | ]
[ ) \C- T
=~ \ "“\
— 1 A
=] 1 >
> 40 I \ o]
— - T - \ \=K o
- \ \ \ O
R e 2
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E - \ \
=30 . -
< + Q
a =
MPAD DATA MODIFIED BY FPRB/OPS T 9
MISSION APOLLO 12, OCTOBER 27, 1969 o5 = T i 0 3
RR R (FPS) o
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November 5, 1969

. DATE ‘ LM DATA CARD BOOK ‘
PDI/PDI 1 ABORT CARD
PDI PAD T2-1 (PDI1+21:22) ABORT PAD
+{0 |0 +lofo |1 {1 ]o | HRs TIG LOG INSERTION GET= :
+|o o o +Jofofo]2fofmn  por B00ST GET= 5 0 00
+10 +]0 10 ]0 10 {0 {SEC + 2 4 8 0 O
x| X x| xlolot3lalteo N6l CS1 1, GET= O
-1 0] 0} 0f 042 | CROSSRANGE CSI 2, GET= :
R FDAI
X1X1X X{X1X10{010 +1n +10lo|1|1}0]HRS
X X xixIx|11{o]9fr AT TIG
y +]0 0 +lo0loflolal1] mIN TIG
e X5XeX903OGODEDA2311FRD +10 10111940101 Sec
+
g +{0]0 +10|0]111]6]| HRS N37
LOG INSERTION GET= : : 0 olils5l0lo0
. = + . + SEC
cSI TIG= : : T2-1 AT PDI +____ 21:22
+]o0 1o +|lo]o |1 | HRS N37 NGO
+iofofo + 0{01{5 MIN TPI -
+]0 +10 1 ]2}0[0]sEc (10 MIN) ADN RN
AX RNG
T1-1 (10 <PDI 1 < 16:20) ABORT PAD ARLS
LOG INSERTION GET= :
. + 5 0 0 0
BOOST GET= : THROTTLE DOWN
+ 1 0 0 0 0
CSI 1, GET= :
+ 5 0:0 0
CSI 2, GET= : N43
+{01}o0 +]ofo 1 HRS N37 -10{0124918] LAT (+N)
ololfo +]0]0 5 MIN TPI -10f2}3{ 3| 9] LONG (+E)
0 0419 SEC (12 MIN) -lo 0] 1] 3] ALT

G 39vd’

PDI/PDI 1 ABORT

\FDI/PQI 2 ABQRT/

Suy, s am—
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PDI/PDI 1 ABORT

PDI/PDI 2 ABORT

PDI/PDI 2 ABORT CARD

=
PDI PAD T2-2 (PDI 2+21:00) ABORT PAD =3
+0 +[0 [0 |1 {1 [0 ] HRS TIG LOG INSERTION GET= : : o
+ 5 0:0 O
+lo oo *lolojo 2 o }MIN  PDI BOOST GET= : :
+10 ‘ +|0 (0 [0 [0 (O] seC + 1T 0 0:0 0O
x| x| x[o[of3fofte0 e LT, 6T o
-1 0] 0| 0| 0[2]| CROSSRANGE CSI 2, GET= : :
X| X X| X| X| 0] OJOfR FDAI 0|0 0lo|1]1]2]Hrs
+ + '
X x| x| x|1]o|9]P AT TIG
. +|0fo0]0 +10ol0]0]|3|3]MN TIG
+|5[6[9]|3|6] DEDA 231 IF RQD
+|0]0 +j0]|o]1v|{1|6]| HRS N37
T1-2 (0 <PDI 2 < 14:24) ABORT PAD + 0 +jo|1]840|o0] sec
LOG INSERTION GET= : : T2-2 AT PDI + 21:00
+ 5 0:0 0 . — |
€SI TIG= : :
N69
0 olo]1]1]|4]HRS  N37
0 0 +1ololofs5|e6] MIN TPI AzNREZG g
A
+ | +Joojojo o] sec (14 MIN) =
ARLS S
N
THROTTLE DOWN
-
L
Q
N43 =
O
) -10f0]24 9] 8] LAT (+N) >
| -]l of 2{34 3]9 | LONG (+E) >
L | -]o]o 14 3| ALT =
DATE  November 5, 1969 LM DATA CARD BOOK .
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‘ DATE October 30, 1969 . LM DATA CARD BOOK ‘
ABORT/ASCENT CARD
: LM ASCENT PAD
ASCENT RULES
+1o0lo +lolol11a}2]HRs
PGNS AGS +{o]ofo +lololofof1]MIN TIG
UNDERBURN - + +{0[1]8l0] 0} SEC
< 400 fps(20 SEC) WULL RESIDUALS AUTO, A/H 15 fps + +]5|51313]9]v (HOR)
> 400 fps(20 SEC) A/H BURN Hp  AUTO, A/H 15 fps
+ +{0l013]4la]V (VERT) N76
INSERTION 0|0} 0] *CROSSRANGE
PGS & AGS WITHIN 10fps TRIM ACTIVE SYSTEM 0 +10L0 '
PGNS & AGS DIFFER > 10fps 047
OPTIONS: 053
a. TRIM AGS OR PGS (X ONLY)
B. TWEAK @ 2 MIN (10° OHW OR 253° FDAI) 225/226
| . 231
ATT/RATE ERRORS > 10°/SEC
465
- 546
1
+10]0 +] 0] 0 HRS
. +10]0]o0 +] 0ol o] o MIN TIG
T3 (1 REV) ABORT PAD +lo +] 0 SEC
+ LM WT
LOG INSERTION GET = : : ! 110164949
+ 5 0:0 0 + +13|5]6 {0 {7 CSMWT
CSI TIG = : : *NOTE: LOAD 8 NM CROSSRANGE IF GREATER THAN 8 NM
+ T3 3 00 COMMENTS :
TPI TIG = : : :
+ + 315 (HA)
0lo +1o{ol1f{1121] HRS T3-1 403 (HP).
ofofo +]ojololp |7 | MIN TIG RESIDUALS
0 +lo 1o ¢3 17 ] sec
J PGNS AGS .
500 AVX p
P22 ACQUISITION TIME __ :_ : N85 501 AVY
- 502 | [avz

ABORT/ASC
CSI




ABORT/ASC
CSI

GET(CSI) = GET(LO) + O:

57
CSI CARD -
R TIG . +lofo| | +lojof1{a]2: PGNS AGS o
MIN o +loloo0 +]ojojo|s5]8 AV X T oo 1_
SEC +]o0 +10j0)5(2]0 avY |Nss I ko |
N55 (+00001) (+02660) (+13000) vz T 1 ko2
HR TIG N37 [t 1010 +10]0]114 (4 VMMV MMM W WU W
MIN *10(0]0 *10{0 {01316 f BURN RULES
— CRITERIA 3fps
+ |
SEC 0 L |*j%l2 {54710 : COMPARE: 1 PGNS vs CMC
AVX Ngl |+ {o . |+]ofof5{0,3 g 2 PGNS vs AGS
AVY 0 . Olojolo ;0 . '-“““3-3@‘\/3‘/\6‘5“
373 + . Irlof1]7]8,1 '
275 + I I*lol2]7]6ja
410+1, 605+00777, 416+1, 623 + 0 - -
AVX  AGS N86 0 +]olols|o
AVY  AGS 0 ojojof{ojo N82
AVZ  AGS 0 +lololololo I avx AVY w1 P
T _ T CDH CDH CDH G |5
Pl csI/€0H  cowyTer 1|T avx csI l (+0.0)  (+0.0)  (+0.0) o
G| (1500 (58:23)  (39:13) (50.3) YDOT N90 N —~
N . . (CSI ) O
> > > +0.0 ° > . N
C ™) : : ° (") ° ° ° ° C
. . (-)
° ° ® [ ° ° [ °
S S =
Q.
Al 202 372 267/450 CSM SOLUTION(CHANGE SIGN AND SUBTRACT A B
= - : _{_ve 1 | avx ST AVY CSI 1 fps AVX 263 37
G Il — Ps AVK)| y BT cs1 AV coW G 9
— e =
>
S [avX "?WAGS) avVZ | S n
T‘{

® DATE OCTOBER 30, 1969 o LM DATA CARD BOOK
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. DATE OCTOBER 30, 1969 ” LM DATA CARD BOOK .
o CDH CA
st —
R N13 ol o olo 1213 TPLANE CHANGE P30,V90,410+5 ]
>
MIN  TIG o| of o 0 [0 [0]s ¢ COH : : 2
SEC CDH + 0 | + (0 2171510 —__ 3 0:0 0 0 0 g
AVX 0 -10folo]o0 PC _ ;
AVY N8I 0 | 0 lojojo]o |
oVZ 0 0 Jo [0]0,0 YDOT L
PLM  FDAI X |X | X X [x CSM N9O | PGNS N9O | AGS 270 =
373 + +{02(3]|6ls . (-) . . =
AVK NB6 0 1o Jolo]o40 « | | . >
AVY  AGS 0 10 [o[o]0]o ~ | >
avz 0 |- 1% lo o]0 lo RESIDUALS -
RESIDUALS PGNS AGS ™
PGNS : AGS AVX 500
+AVX 500 501
avyY | N85 501 502
avZ
Plimm AT TPI/COH  IPLSLIP. V|7 Avx YDOT — N9O T | P
G (15.0) (39:13) 10:00) S5 ~———CDH == .
(+0.0) (+0.0) (+0.0) _ CRITERIA  k=2fps And §5
N o H g o . Z=6fps
. . COMPARE 1.PGNS vs CMC N
. H H e () . . 2.PGNS vs AGS
C . : : . (. ] 3.CMC vs AGS C
S 4.1F ALL ABOVE FAIL
I
CSM SOLUTTON (CHANGE SIGN)T 263 270 ~
A 402 450 452 AVX AvY avz BVY(CDH) BVY
_ L AVY(CDH) VY (NOW) A
M AVX VI . Y .
| o
G N86_(AGS) ' G :
avX AVY AVI ' m
S o T T S ©
e ® ° '

D



DATE October 30, 1969

LM DATA CARD BOOK .

-——-—F—-T—n-— r
HR N37 +10] 0] +1010]1]4}24 TPI CARD -
MIN TIG +|/o]lolo +| o] o] o} 3 §
SEC TPI +{ 0 +1 012150 7[0 RESIDUALS =)
N55 (+00000) (+026.60) (+130.00)
PGNS AGS
AVX N8I 0 +lojo|l2l2lo .
AvX 500
avY 0 -lotojolo]l2 ,
VZ 0 0 aVY | N85 501
AVR N42 +] 0 +1 010[2]4]8 = sy —————————————
"‘ﬂ“-““““““““
RLM X| X| X x| x] x . BURN RULES _
PLM x| x| x x| x] x =CRITERIA: X=2fps, Y=5fps, Z=6fps ’
COMPARE : 1. PGNS vs CMC
R TPI N54 +| 0 +| 0] 3| 84 21 2 ) 2. PGNS vs AGS =
R TPI TIG-5 0 -[of 1] 1] 2} = 3. CMCAvs ﬁgBVE CALL . BURN f
4. IF ALL ,
F/A (+/_) N59 0 s +] 0} 0| 2] 4 ' CMC SOLUTION. ’
R/L (+/-) aVv 0 , 0 . ‘If TIG TPI > 8 Min EARLY - RECYCLE
P32 WITH TIG EQUAL TO NOMINAL TIG - 8 MIN‘J
p/U (+/-) LOS 0 0 b . VW . W L . L W W Y W L O W O W W WA
BT X| X $ x| x| ol 0% 2] 2
307+043.00, 314+0
P N37 N58 N8 N5Q Pl
! TIG TPI 11" Hp AV TPI  aVv TPF '|'AVX AVY avVZ V| VAVEFA- aVRIL-  avDtsy? o
G (144:36:26) (43.8) (24.8) (31.6) [(22.0) (-0.2) (-11.0) | (24.8) (0.0) T0.0) G =
N : H e . s . e D ) e . N 9
. : . . . e N9O . . . . ®
C H $ ° ° ® ° ° ® ° ® ° C
S | S|
-
373 267 371 | CSM SOLUTION (CHANGE SIGN)| CSM SOLUTION (CHANGE SIGN) Q
JAMGETI AVTP1 AV TPT+TPF{ aVX avY avZ | _avX YA AVZ | AT
(+0276.4) e [ s __ ] 3 'y g
G _ NB6 (AGS) G|3
S AVX AVY avZ S -
‘ [ ] [ ] [ ) ;



@ oATE october 30, 1969 () LM DATA CARD BOOK ®

P76 PAD ' P27 PAD >
, PURPOSE v v v PURP o
+lolo +|o]o HRS N33 L L . g
0jo0lo0 +{0]o0fo0 MIN TIG IHDEX INDEX INDEX o1} 173| 3
0 +| 0 ) SEC . 02 |
b ¢ AVX N84 03 -n
ul
. L | avy 04 o
. AVZ 05 -
PURPOSE 06 N
+| o] o +lofo HRS N33 | 07 >
+1010]0 +]1010]0 MIN T1G 10 E:
| +1 0 | +]0 | SEC 1
L | avx N84 12
| AVY 13
b + AVZ 14
PURPOSE ‘ 15
+{0]0 +{0]o0 HRS N33 16
+]010/0 +|0f[0]o0 MIN TIG 17
+{0 ‘ +] 0] | SEC 20
L | avx N84 21| 1213
b AVY 22
: i | avz 23
PURPOSE ’ 240 1216
+]0]o0 +10]0 HRS N33 X [x |x X | X | X HRS
+{0/0]0 +l0fo0]o0 MIN TIG X 1x [x [x X | x [x]x MIN
0 | +]0 | SEC X | x X | X SEC  NAV CHECK | =
| } | avx NB4 0 0 1 LAT  N43 A
L | avy | . LONG -
AVZ +1]10 +10 ALT

P76/pP27 '




P76/P27

AGS SV/IMPACT

AGS STATE VECTOR PAD ™ ! PURP

LOAD

IMPACT PAD

240

24

242

260

261

262

254

414+2

244

245

246

264

265

266

272

414+3

AGS STATE VECTOR PAD PURP

LOAD

+ +lofo HRS N33
+lolofo MIN  TIG
0 SEC
AVX N8I
AVY  LOCAL
AVZ  VERT
+ + Ha N42
Hp
+ + AVR
X X|X]|X BT
X X | X R FDAI
X XX P INER
AVX  AGS N86
MNY  AGS
NNZ' AGS

240

241

242

260

261

262

254

414+2

244

245

246

264

e

265

266

272

MERZN(ELDINE]

2l 39vd
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DATE OCTOBER 30, 1969

r(CSI) = GET(LO)

LM DATA CARD BOOK

F

REL REF TRAJ

+0
: , CSI CARD , >
(TPI) = GET(L0) + 2:37 _ S RESIDUALS S
M TI6 * 10 l 101011 2 PGNS AGS 5
MIN oy +]0 0 +]0j0j0 8 hVX ! Jso00 1_ =
SEC + o +10]0]5 0 AVY |nss B0t
N55 (+00001) (+02660) (+13000) vz 502 .
HR 716G N37 |+ 1010 +10|011]4]4 A VA VA VA VA WA WA WA WA W WA WA (‘:3
MIN +1010]0 +1010(0|3}6 g BURN_RULES T
SEC + + CRITERIA  3fps
0 1 012]547]0 = COMPARE: 1 PGNS vs CMC o
AVX N8l |+ fo . |+1]o 5103 2 PGNS vs AGS 3
AVY 0 0 § 3 CMC vs AGS -
' . 0101040 ! e vt v v v . ——— p=
\ . m
373 o I+loff7{8;
275 + | |*1ol2|7]6}4
410+1, 605+00777, 416+1, 623 + 0 i -
AVX  AGS N8b 0 olols5]|0l3
AVY  AGS 0 olofofo]o | N82 | P
NI AGS 0 0{ofofo]o] avx avy AV
q , - CDH CDH CDH G
Pl CSI/COH  cowyTPr 1|1 Avx CSI (+#0.0)  (+0.0)  (+0.0)
G (15.0) (58:23) (39:13) (50.3) YDOT N90 N
N : . (CSI :
] ° d ° +00 [ [ [
C e : : ° (-) ° ° ° ° C
' ° . . ° (') ° ° ° ° S
Al 402 372 267/450 CSM SOLUTION(CHANGE SIGN AND SUBTRACT A
n'e _ AYG (CSI AVX CST AVY CSI 1 fps A 263 3_7]__ -
C AR ¢ST-CDH (CsI) | avk . L Ps OVX)| 537 cst AV COH C 2
\ m
“'\S L NGy (A6>) avZ ] S ©
¢Sl




g~ oy

i CSI
F - REL REF TRAJ

H-1 MISSION RELATIVE REFERENCE TRAJECTORY

X Time (MIN) 18 22 28 32 34 36 40
3 o (DEG) 61.5 77.5 84,2 90.8 97.5 104.3 118.3
R (NM) 9.6 5.8 4.8 3.9 3.1 2.3 0.95
R (fps) 75 54 43 39 36 33
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