LB-1

LAUNCH AND BURN SCHEDULE

TRANSLUNAR INJECTION
MIDCOURSE CORRECTIONS
LUNAR ORBIT INSERTION
DESCENT ORBIT INSERTION
LM DESCENT AND LANDING
LM ASCENT AND RENDEZVOUS
TRANSEARTH INJECTION
MIDCOURSE CORRECTIONS
ENTRY



LB-2

PRELAUNCH IMU COMPENSATION

CM
GYRO DRIFTS PIPA
POSITION NBD ADIA ADSRA BIAS o
{merua) (meru/g) {meru/g) (cm/s?) EAGLOR
(ppm)
X
Y
Z
LM
GYRO DRIFTS PIPA
POSITION NBD ADIA ADSRA BIAS ac A:LE
(meru) {(meru/g) (meru/g) (cm/s?) FACTOR
(ppm)
X
Y

LB-3

IMU COMPENSATION UPDATES

SPACECRAFT
(CM or LM)

POSITION

GYRO
NBD (meru)

PIPA
BIAS (em/s?)

TIME OF UPDATE

GET

h

min

s
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EVENT

LIFTEFF « PO2 T8 P11
ENABLE TALER CLEARANCE YaW MANCUVER
TERMINATE YAW MANFUVER

PITCH AND RBLL INITIATION

S=1C CENTER-ENGINE CUTEFF

S=1C BUTRRARD=ENGIME CUTBFF
S«I1C/8e11 SEFPARATIAN

S=IT lGNTTIEY

LET JETTISEN

S=1]1 CENTER=EMGINE CUTPRFF

S=11 BUTRPARNENGINE CUTHFF
Sall/SelyB SEPARATIEN

SeIVE [GuITIAM

Se]VB FIRST GUIDANCE CUTHFF
PARKING #RBIT INSERTIEN

PH2 IMU REALTGN (APT 3 ! LAUNCH)

TLL PAD tLB=14}, TLI490 MIN ARBRT PAD
[LB=15]1,P37 L /B4R PAD {LB=17)

T8

SeIVB BETANITIAN

S=[VB SECAND GUIDANCE CUTAFF

TLI

S=IVE MAMFUVER TE SEPARATIAN ATTITURE
C5M/5e1VR SERARATIAN

CSM=LM™ DREKING

CSM/LM EJECTIAN

S=]VE vaw MANFUVER

S=IVB aPS EWASIVE BURM

S=1V8 8% DU~P

PER IMU REALIGN [APT 3 @ LAUNCH )

P52 IMU REALIGN [BPT 1 1 PTC
P37 L/8+15 PAD (LR-20}

EASTH DISTANCFE APPRAX. 33,300 NM
EARTH DISTANCE APPRRX+ 3IR,900 NM
B23 CISLUYAR MAVIGATIAN [LE=21)

MCC=1 P35 MNYR Pal (LB-241

PSa [MU REALTRN {8PT 3 ¢ PTC )

P3g EXTESMAL DELTA=V ( IF MCCey REQ'D )
P4g/Ph] eRS/RCS THRUSTING ¢ IF MCC-1
REQ'D } (LB-25)

LB-§

APOLLO 16

DAY

APRTL
APRIL
APR L
aPR L
APRIL

AFRIL
APRIL
APRIL
APRIL
APRIL

APRIL
APRIL
APRTL
APRIL
APRIL

APRTL
APRIL

AERIL
APRIL

APRIL
APRIL
APRIL
APRTL
AFRIL

APRIL
APRTL
APRIL
APRIL
APRTL

APRIL
APRIL
APRIL

APRTLS

APRTL

APRIL
ARRIL

AERIL

DATE

ACTIVITIES

1és
1és
16
1és
-1

16,
16,
16,
1es
1é&s

16
1es
16,
16,
16+

16
164

16
16

las
16
1és
16
1és

16y
1és
16
1és
1&s

16,
16,
16
lés
1.

las
16
1és
1és

1872
1372
1878
1972
1972

1972
1372
1972
1972
1372

1972
1372
1a72
1972
1972

1972
1972

1972
1972

1372
15782
1972
1972
1978

1972
1972
1972
1972
1972

1972
ia72
1avz
197z
1972

1372
1572
1972
172

TIHE
[ HiMINIg )
CegeTa

14117157

158153120
168 AIZON
1601A120.
16137 0.
171211 0o
171371 0
17t481 0.
1BI54T O
1915u1 0
203 NI O
B2IB1T 0w
221341 Qs
221E71 0.
231 B! Q.

TI4E

 HIMINIS )

GeEaTs

2123157
2133135,

2133119,

HMCC=d P33 MNVR PaD AND PERICYN

EVENT

Day

HCC=1 ¢ IF REQ'D}

EARTH DISTANCE APPROXs 58,100 MM
P37 L/8425,35, 45,55 PADS (LB=2¢)
EARTH DISTANCE APPREXs 684400 NM
EARTH DISTANCE APPRBXs 97:700 NM

MCC=2 P30 MNVR PAD (LRe27)

P52 IMU BREALIGN [ APT 2 31 PTC )

EARTH DISTANCE APPREXs 117,600 NM

P30 EXTERNAL NELTA=V (IF MCC=2 REQ'D )
P40/P41 SPS/RCS THRUSTING ( IF MCCe=2
REGUIRER 1 (LB=g&!}

MCC=2 | IF REQUIRED )

EARTH DISTANCE APPRAX. 1224800 MM
LM INGRESS

LM EGRESS

EARTH DISTANCE APPROXs 1324500 N4

EARTH DISTANCE APPRAXs 154,300 NM

PE2 IMU REALIGN ¢ BPT 3 ¢ PTC)

MCC=3 P30 MNVE PAD (LR=p3)

P3p EXTERNWAL RELTA=Y { IF MCCe3 REQ'D 1}
Pa0/PLY SPS/RCS THRUSTING ( JF MCC-3
REGUIRED 1 (LB=30}

MCCe3 { TF REGUIRED )

LM [NGRESS

LM EGRESS

EARTH DISTANCE APPREXs 176600 WM
EARTH DISTANCE APPREX: 189s400 NM

ABBRT PaD (LB-31]
PE2 IMU REALIGN | GPT 3 ¢ PTC )

P30 EXTERMAL DELTA=Y ( IF MCCwy REQ'D )
EARTH DISTANCE APPRAXs 1944100 NM

P4n/P4y SPS/RES THRUSTING & IF MCCes
REDUIRED ' (LB=32)
MCCe4 { IF REQUIRED 1}

THISNTZHR

APOLLO 16

MATE

1 ACTIVITIES CeyTD

APRIL
AFRIL
APRIL
AFRTL
APRIL

cay 2

APRIL
APRIL
APRIL
APRIL
APRIL

APRIL
APRIL
APRIL
APRIL
APRIL

APRIL
DAY 3

APRIL
APR[L
AFRTL
APRIL

APRIL
AFRIL
APRIL
APRIL
APRIL

APRIL
APRIL
APRIL
APRIL

APRIL

16
les
17
17,
17,

1avrz
1972
1972
1972
1972

ACTIVITIES

17,
17,
17,
17,
17,

17,
17,
17,
17,
17

L&,

1972
ie72
1978
1972
1972

1972
1372
1972
1972
1972

1572

ACTIVITIES

18
1a,
1a,
184
19

19+
19,
19
19

15,

1972
1972
1872
1872

1972
1372
1972
1972
1972

APRIL 19, 1972

1972
1972
1972
1972

1572

TIHE TIYE
f HIMINIS b I HIMINIS
CaSeTy GeEaTa
231331 0 111391 0.
231541 0. 127 Q1 O
15248 0w 13130¢ C.
2i241 O 143302 D
105545 00 231 0: O
171308 0 29136 O
174398 g 2iast O
1715488 0 300 0 O
171588 0o 308 4: Q.
180118 o 3017 O
181331 0. 30139 0.
191641 0. 32! 0! O
20163 O 331 51 0,
ZEi5at 0w 351 0 O
23154t 0 38t ar 0
ERETR N 46T 01 O
130 91 o 491157 O
187241 O 5131303 O»
1504R1 00 511647 O
160 11 00 521 71 0w
161231 20 B2izgr O
170441 o0 S31E0L O
181391 04 541451 O
211547 0w BB 0t O
51541 00 L vH
FiGal 0 -4 H+
8ilR! O.
Bl4RL O £BISGY O
BiS4t 0w 631 0t 0.
EHEL T 631141 G
21231 O 631291 0.




LAY 3 ACTIVITIES CANTD

EVENT

SiM DBBR JETTISEN (LB=33) APRIL
LA] MNYR 2AD 1 PRELIMINARY {LBa35) APRIL
P2 IMU REALTGN { 9PT 3 3 PTC ) APRIL
PER IMU REALIGN [ 8BT 1} LRI ) APRTL

DAY &
TE] & PAD (LE-351 APRIL
LA1 MNVR PAD [LG=36] APRIL
P3) EXTERMAL DELTA-V APRIL
P&p SPS THRUSTING APRTL
La1 APRIL
SeIV LUNAR IMPACT [ 2.28 S, 3179 W )} APRIL
P52 IMU REALIGN ( BPT 3 1 LA } AFRIL
PE2 IMU REALIGN ¢ BPT 1 1 LDG SITE ) AFRIL
DT MNVR PAD AND TED 5 PAD (LB=3Eb, APRIL
P24 PaD  [LR=s()
P52 IMU REALIGN ¢ BPT 3 i LOG SITE ) APRIL
P30 EXTESNAL NELTA=Y APRIL
Py SPS THRUSTING APRIL

o6l APRIL

47 BATLAYT BURN { IF REQUIRED ) APRIL
P2a LANDMREK TRACKING APRIL
TE] 12 AND TET 19 P30 MNVR PADS (LBes2) APRIL
PS2 IMU REALIGN { BPT 3 & LDG SITE 1} APRIL
FS2 IMU REALIGN [ 8PT 3 & LDG SITE } APRIL
L™ INGRESS APRIL
LY PGNE TURN=AN APRIL
UNDBCK/SEPARATIEN PAD (LB=43), APRIL
P2y PaD [LB-24)

DBCKED My CRARSE ALIGN APRIL

P52 (LM} 1MUY REALIGN ( BPT 3 & LDG SITE' APRIL
(CURSPR/SPIRAL TECHNIGQUE!D

P3p EXTERNAL DELTA=V ( CSM 1 APRTL

DAY B
P41 RCS THRUSTING ( CSM ) {(LBadg) APRIL
Pua7 THRUST MAMITER ¢ LM} {LBes8) APRIL
CSMALM UNDBCKTHNG AND SEPARATIAN APRIL
P24 LANDMARK TRACKING APRIL
CSM CIRC PAD [LE=5D1, 43 PDI+12 ARSRT APRIL

FAD {LB=52bs FDI PAC [LB=53), POI
ABBRT PanS (LBaB04,S5)

L8

APOLLO 16

DATE

19, 1872
13, 1972
13, 1972
13, 1972

ACTIVITIES

15, 1972
15, 1972
15, 1972
13, 1972
19, 1972

19, 1872
19, 1978
19, 1972
19, 1972

194 1872
19, 1972
19, 1972
19, 1972
13 1972

13, 1972
15, 1972
1z, 1972
200 1972
20y 1972

20y 1972
200 1372

20s 1972
20s 1972

20r 1372
ACTIVITIES

20, 1972
20s 1972
20s 1972
20s 1972
20s 1972

TIME
{ HIMIN:S
CogaTs

Fi531 O
1oblaes o
111271 0.
118361 0w
121167 O
131181 0.
131308 0.
131543 0.
15122138,
145288 Ba
15139 0
161688 0o
AT1300 O
170475 0
171673 o
171588 0w
18129130,
190167 8
191241 0
211241 Do
B1i34t 0w
BISTY O
91391 0
108418 Qe
108338 0.
103613 0
10164t 04
111601 04
12: 11 0»
12 70w
121 713l
121351 0
121421 D

TIME
[ HIMINIG
GeEaTo

£91631 Dy
70201 0w
718331 0w
Tiie2y O

THIZB13D.

THIZ0L B,
751451 O
75160: O
EEEEL

331451 O»

FHILTL Qs
G4I3T: Ca

41671 O
35! 01 O

951561 O

94t 71 D
F61131 Dw
G6313131.
641y O
961481 D

EVENT

PS2 (CM) MU REALIGN
P82 (LM) THMU REALIGH
PER CHAS CALIRRATIEN

P30 EXTERNAL DELTA=Y
LPD CALIRRATI®N

i aPT
[-La s
1Ml

[CH}

P40 SPE THRUSTING (CH)

CSM CIRCULARIZATIAN

F7s5 UPDATE CSM STATE VECTAR

FP£3 [GNITION ALGERITHM TEST
Pei LANDMARK TRACKING (LEsST)

O]
LM LUNAR TRUCHDGOWN
PRz (CHM) IMU REALIGN

F57 LUNAR SURFACE ALIGH { BPFT 3
SITEs TECH 3 & G & ANE STAR )

LM PGNE PAWER DHWY

i 8PT

F2h LANDYARK TRACKING (LB-115)

START EWial

PS2 [CM} MU REALIGN
TE] 26 Pan  (LB-117)
END EVawl

RS2 (CM) TMU REALIGH

TE] 32 Pan  [LB=117)
START EWea?

PEa [CM) T REALIGH
PBE [CMI MU REALIGH
END EVA=P

TE] 42 P4l (LR=118}

PS2 (CM} 1MU REALIGH
START EWaa3

[-1a
i gPT

¢ aPT

LABC=1 MuyR PAC ANL TEI 53

P52 (CM) MU BEALIGH
PE2 (CM) MU REALIGN

i 8PT
[ 8PFT

DAY
3 ! LDG SITED
31 LBG SITE)
(LM} {LBeB&)
3 4 LOG SITE)
1 LDG
31 LDG SITE)
3 % LCG SITE!
3t LOG SITE)
31 LDG SITE)
3¢ LDG SITE)
FPAD (LB=1191
3 ! LDG SITE?
1 i LAPCa1)

DAY

5 ACTIVITIES CantD

APRIL
APRIL
AFRIL

APRIL
APRIL
AFRIL
APRIL
APRIL

APRIL
APRIL
APRIL
APRIL
APRIL

APRIL

APRIL
APRIL
APRIL

APRIL
APRIL
APRIL
AFRIL

-

APRIL
APRIL
APRIL
APRIL
KPRIL

AFRIL

pay 7

APRIL
APRTL
APRIL
APRIL
AFRIL

LB

APOLLO 16

DATE

20,
204
20y

204

20
20
20s

20,
201
204
204
204

200

20»
2es
20,

204
21,
21
21

ACTIVITIES

21s
21,
21y
21,
214

224

ACTIVITIES

224
284
22
224
22,

1972
1972
ig72

1372

1972
1972
1972
1972

1972
1572
1572
1972
1972

1972

1972
1are2
a2

19782
i97g
ig7e
1972

1972
1972
1572
1972
1972

1872

1972
1572
1972
19782
1972

TTHE

[ HiMIN

CaSeT

1214m;
latua:
121588

13t ot
138 4@
13111
1313514
1313418
131418
144 a:
R
1atanty
141522

231441

LIELE

12124t

18:3nd

t5

O«
s
Qs

O
o
T
S
O

[+ 1]
0
1s
2
[+1}
O
O
Ow
s

Os
Qs
1

S

D

0

O
O

G

TIME
§ o HIMINES ]
GeEaTs

a7i42:

971473
9B:15:
GBI3a:
ELEET-H
9BIGE!

991 &i

EERR
150010
1001253

1062541
108:58;
109125
118341

12211y
1241501
1258 &
130541;
131:60:

138132

146130¢
148128}
14214010
150232;
150138;

O
Qs
hle
4Ea
<2}

O

b
Ow
Oe

G

Ta
Ca
O



EVENT

oaY 7 ACTIVITIES CouTD

P30 EXTERWAL NELTA=Y APRTL
P4p SPS THRUST NG APRL
LBPC-1 APRIL
Pz {CM) THU REALTGN | 88T 1 ¢ LIFT eFF) APRIL
END EVa=3 APRIL
PS2 {CHM) (MU REALIGN € BPT 3 ! LIFT 8FF1 AFRIL
P24 PaD  [LB=122) APRTL
LM PGNS TURN=PHN APRIL
P57 LUNAR SURFACE ALJGM [ BPT & i LIFT  APRIL
8FFs TECH 3 ¢ G & BNE STAR )

ASCENT PAD (LB=-1251, CS[ PAD (| BeiZs] APRIL

DAY B
P2R LUNAR SURFACE WAVIGATIAN APRIL
P52 (CHM) [MU REALIGN [ BPT 3 ! LIFT GFF) APRIL
P52 (CM] COAS CALIBRATIEN AFRIL
P57 LUNAR SURFACE ALJGN { BPT & I LIFT  AFRIL
BFFs TECH 3 ! G & ANE STAR )
Pie PRUESED ASCENT APRIL
LM LUNAR LIFT BFF APRIL
LUNAR BRRIT [MSERTIBN APRIL
BPp RENDEZVAUS NAVIGATIEN (LMY APRIL
P34 TPI TARGETING tCM) APRIL
P34 TPL TARGETING (LM} APRIL
P42 APS THRUSTING APRTL
TP APRIL
P35 TPM TARGETING (LM} APRIL
P74 TARGET DELTaA=-Y (LM} HPRIL
P35 TPM TARGFTING (CM) APRIL
244 RCS TWRUSTING (LM) AFRIL
MCC=1 (LM I [F REG'DI APRIL
P35 TPM TARGET[NG (L] APRIL
P7¢ TARGFT DELTA=Y (CM & [F MCC=1 APRIL

PERFARMED 1

P35 TPM TAaRGETING (CM) AFRIL
Piy RCE THRUSTING sFRIL
MCC=2 { IF RER'D) APRIL
o7& TARGET DFLTAsY ( €M 1 IF “CCa2 4PRIL

PERFARMER )

LE10

APOLLO 16

TATE

22
i8]
224
e
224

234
234
23
23,

23,

ACTIVITIES

23,
23,
23
234

23
23,
23,
23
23

23,
23,
23
231
23

234
23
23,
23
23

234
23y
23s
23s

1972
1972
1972
1972
1578

1972
1972
1872
1972

1972

1972
1972
1872
1978

1972
1972
1972
1972
1972

1972
a7z
1972
1972
1972

1972
1972
1972
1872
1972

1978
1872
1978
1272

TIME
IR
CaceTe

191331 O

151 78 o
151397 9.
15146123
151421 D
151501 O
151671 0.
181273 O
16833113
16133150
1631345 0.
161368 0w
161481 O
laigniza
161483150,
161497 D
161511 O
i7:

173

172

TIME
[ OHiMpNES
GeEaTe
154:39; Qs
15211641 0.
152128148,
152148 0.
165188 O
16431161 Cs
1671300 0.
1671400 O
167145 C
1671501 O
1691371 O
1702118 G
170016t Co
1718 2t Qs
1711131 Q.

172154150,
1721657 0.

1721671 O»
1731 71 Qs
1731 9123,
1731 9150

EVEMRT

P79 REMDEZVAUS FIMAL FREGRAM (LM}
P47 THRUST MAMITBR (M)

FIRST LM ARAMTNG MAMEUVER

SECOND L™ BRAKING ™A VER

THIRD LM ARAKING MANEUVER

FAURTH L¥ BRAWING “AMEUVER
Pa7 THRUST MAN[TER (CM)
DACKING

LY JETTISIAN PAD {LBela])
CEM=SEP PAD (LB-1411

WM DEBRBIT 8URKN PAD {LB=140)
LM JETTISAM

CEM SERARATIAM BURM

TE] 42 Pan (LA=-1411

LM DERRBIT BUSN

LM IMPACT [ 144588, 94505 1
P52 My REALIGN ¢ APT 3 1 LIFT BFF
LBPC=2 Ann TET &5 FPADS ([ B=144)

PS5z I™MU REALIGN { BPT 3
P82 [YU SEALIGN { 9PT 1
P3g EXTESMAL NELTA=V
B4g SPS THEUSTING
LAPC=2

LIFT 4FF
LEPC-2 )

PR IMU REALIGN [ BPT 1 & LIFT BFF

PSZ IMU REALIGN ( BPT 3 3 LIFT BFF

PE2 IMU REALTSN ( BPT 3 ¢ LIFY BFF
3

r

TE] 72 Pan (LR«1a7}
P52 IMU REALIGN ¢ BPT i LIFT BFF
TED 74 Pan (LB=147)

SHAPE MAMEUVER PAD (LRA=14E)

LPBZ IMU mEALIGN | 9PT 3 ¢ LIFT 8FF

P33 EXTEANAL NELTA=Y
P4g SPS THRUSTING
SHAPE BURMY
SUBSATELLITE LaUNCH

DaY

LB-11

APOLLO 16

DATE

8 ACTIWITIES Canth

AFRIL 23, 1972
APRIL 23, 1972
APRIL 23, 1972
APRIL 23, 1972
AFRIL 23, 1972

APRIL 23, 1972
APRIL 23, 1972
APRIL 23s 1372
APRIL B3, 1972

APRIL 23, 1972
APRIL 23, 1972
APRIL 23, 13972
APRIL 23, 1972
APRIL 23, 1972

#PRIL 23s 1872
APRIL 24, 1272
AFRIL 24 1972

DAY 9 ACTIVITIES

KPRIL 24, 1372
APRIL 24, 1972
APRIL 24, 13972
AFRIL 24, 1972
AFRIL 24, 1972

APRIL 24, 1972
APRIL P&y 1972
APRIL 24, 1972
APRIL 24s 1572
APRIL 25, 1978

APRIL 25+ 19272
APRIL 28, 1972

DAY 10 ACTIVITIES

APRIL 25, 1972
APRIL 25, 1372
APRIL 25, 1972
APRIL BBs 1872
APRIL 25, 1972

TIME
( HiMINGS
CataTe

178478

17:18327.
178391 O
175643 O
191698 0

23133129,
[
118112 0

BIG3L O
1014R3 0
118541 O
121 4% O
121318 0
1214912,
131561 Aa

TIME
1 { HIMINES
GeEaTy
1731118 Ca
1731181 O
173120116,
173121189
1731231 Ba
173124587
1731458 O
1731508 O
175165: O
1751561 O
177131115,
177136115,
1770411 O
179116129,
173139129,
180110t Co
1918178 C»
1927 31 O
1921 81 T
192113; O
193: 21 O
1933113146,
1931271 O
1G85 11 O

2121551 O
2143561 T

2161 01 0w
2165100 Oy
2161371 O«
216149112,
2181 21 A.



L8-12

| Le-13
|
APOLLO 16 APOLLO 16
EVENT DATE TIME TI4F : NATE TIME T
IO TITIER RYERT L oHIMINIS ) T HININDSS)
CeceTs GeEdTs | CeaTs GxEala
DAY 10 ACTIVITIES CRNTD " DAY 12 ACTIVITIES CANTD

. san th01 D
TEI 7% PRELIMIARY PAD (LB=151) AFRIL 25, 1972 15510t 0. 2191201 0 " - MCCe7 REDID 1 APRIL 28, 1972 10138: 286140
P52 IMU REALIGN [ 8PT 3 & LIFT afF 3 APRIL 25, 1972 16114t 0, 2P0tzn: 0, | B L eI T if HCEs7 RERIL 22, 1972 loisa: gaZi SO
P52 IMU REALIGN ¢ BPT 1 @ TEL } = APRIL 25, 1972 16819t 0. 2R0I25: O PEDL L S5 S/RLS b . 2871231 0
TE] 75 Pan (LR-151] APRIL 25, 1972 161521 D4 220158; O» | BEQUIREN ] o smnass AFRIL 28, 1872 114178 as 123z C.
AND TED 76 PAD ILE-152) MEe=T C IR RENUIRER

DAY 13 ACTIVITIES
P30 EXTERWAL DELTA=V APRIL 25, 1972 17ta81 0, 2711308 0. 2R3Y 01 Oe
P&D §PS TWRUST NG APRTL 28, 1972 171471 04 221:531 Cu pon apn MM APRTL 24» 1972 N30
TEY APRIL 25, 1972 1814133, 222120133, EARTH DISTANCE AERY R APRIL 284 1972 i
PS2 IMU REALION { 8PT 3 5 TEl ) _ APRTL 25, 1972 1atze: os 223137: C Eon. Ta0R [tn_l?q, APRIL 28y 1972 3501 Bi Os
852 IMU SEALIGN ( BPT 1 ! PTC )% ABRIL 25, 1972 191341 04 2231021 Cs R R ERCRALATIEN AFRIL 284 1972 Sant a1 0o
. P&z ENTRY « CH/SM SEPARATLEN AND APRIE; 28y 1078 '

EARTH DISTANCF APPREX« 2100100 MM AFRIL 25, 1878 e 22561 0t . e ; MANELYER
EARTH DISTANCE APPROXs 187,800 4 APRIL 26, 1372 0 2361 01 0. REENTRYHATE it p—
P52 IMU PEALIGN [ PPT 3 f PTC | APRTL 264 1972 o 2373301 Ue ! . APRIL 2as 1972 b bl o128t
MCC=5 PAD (LR=154) sPRIL 26, 1972 o 7381 01 0, f EHZSHISERARATIAN APRIL 28, 1972 14116145 eiSe
P30 EXTERMAL NELTA=Y | IF MCC=5 SEQID ) AFR[L 28, 1972 e B3Bia0: 0. ENTRY, THERERF NG APRIL 28s 1972 141308 3. s

SPLASHRANN

P4o/Ph)l GRE/RCS THRUSTING | IF APRIL 28s 1972 11 43 o 2391101 0.
MCC»5 REQUIRFD }
MCC=5 { 1F RETULIRED 1 APRIL 26, 1972 111151 o 2339121;

DAY 11 ACTIVITIES

EARTH DISTANCE APPRAAs 1814600 MM
START £SM Eva
EMD CSM Fwa

26s 1872
265 1278
L 2&. 1272

EARTH DISTANCE APPREX. 168,274 260 1272 |
PS2 IMU REALIBN ( BPT 3 : FTC 1 2a. 1572
EARTH DISTANCE APPREXs 1514800 WM 2hy 1972 2354 0 |
EARTH DISTANCF APPRAX. 12Rs254 MM 27, 1972 RS54t n
PE2 IMU REALIGN ¢ 9PT 3t PTC ) . 27, 1972 P L HEL T
ACTIVITIES
EARTH DISTANCE APPRAX. 119.65% MM L 27+ 1972 111641 24 2a4 01 O
MCC=6 PAD (LR=156) L 27, 1872 151142 Qu 26TIEDT 0w
PS2 IYU REALISBN ( BPT 3 1 PTC ) APRIL 27, 1972 161641 0w 26R1 01 O
EMTRY PAD (LO-1%8) APRIL 27, 1977 161 4 26RI 71 Cw
MCC=& [ [F RETULRED AFRIL 27, 1972 168178 EHRIEIL 0w
P47 THRUST MAMITER (| Bai59) APRIL 274 1972 171573 0. 270 3: 0.
EARTH DISTANCE APPREXs 27,373 WM AFRIL 27, 1972 AL TR 2741 01 D
MCC=7 PAD (LB=16Cts EMTRY PAD (LE#-1731  APRIL 22, 1972 aiuRt o 2RG14R; D,
RS2 IMU RPEALIGN { PPT 3 t PTC ) APRIL pRs 1972 100 &8 oo 2REI10: T

PE2 IMU REALIGN { 9PT { ! ENTRY ) APRIL 28, 1972 1ot =0 o~ 2R61151 © |



LB-14
TLI
X TB 6p* (h:min:s)
X X X R
Predicted Spacecraft
IMU Gimbal Angles
4 A % E at TLI lgnitian
(degrees)
x | x| x ¥ 2
X X X BT  Duration of TLI {min:s)

AvC** (s

+ VIt (ftfs)

B RSEP  predicted S/C MU
Gimbal Angles at

X X X P SEP Completion of S-IVB
Maneuver ta CSM/SIV-B
Separation Attitude

X ‘X X Y SEP (degress}

X X X R
Predicted §/C IMU

X X X P Gimbal Angles at
Extraction

X x x A

*Pradicted Time of Beginning of S-1VE Restart Preparation for TLI {TB6 = TLI Ignition - 9 minutes)

**Nominal TLI AV Set into EMS AV Control

tNomimI Inertial Valocity Displayed on DSKY at TLI Cutoff

LB-15

P30—EXTE ANAL AV

TLI+ 90
V37 Enter, 30 Enter
VOB N33 Flashing, Load Desired GETI
VOB N81 Flashing, Load Desired AV
Purpose
PropfGuidance y
1 Waight {Ib) Na7| 4
oo Prrim n4g ol o
[l 1|
o o YTriem egreas) 0 0
4 1] o Hours | N33 o+ o o
+ 0 0 ] Minutes  GETI + o a 0
4 [i] J Seconds + a
| Av, | NET
Ay LV
Avz (teish
X b X A X X X
x B IMU Girnbal B
x X * Aungles {deg) #: * X
X X x ¥ X X X
+ Hapages l Mad | 4
nmi
Hperigee |
+ - AT (#1fs) +
X X X BT [min:s) *x x *x
X Ave ifs) X
X X X X SXT Star X X X ®
+ a SFT (degress) + 0
+ (1] (1] TRN {degreas) + o o
hd X X B55 {Coas Star] X X X
X x SPA {Coss Piteh, cleg) X X
X X X SXP (Coas X Pos, deg) *x X X
o LAT NE1 1]
|degreesf
LONG
4
+ RTGO {nmi) EMS +
+ VIO [ftfs) +
GET 0059 | 1
Hrimin:s
SET STARS
X X X Ratign X X X
% X X Palign X x X
x| X Y align x| x| x
ULLAGE

NOTES:



LB-16

LB-17

PROPULSION SYSTEM (SPS/RCS)/ P37 — RETURN TO EARTH
FRO/GUID GUIDANCE (SC5/G&N)
WT XXX%X (1bs) PREMANEUVER VEHICLE WEIGHT V37 Enter, 37 Enter
P TRIM %% (0EG) 5PS PITCH GIMSAL OFFSET TO V08 N33 Flashing
PLACE -THRUST Time of Ignition th, min, 0.01 5)
Y TRIM X.x% (DEG) SPS YAW GIMUAL OFFSET TO V06 NGB0 Flashing
PLACE THRUSY | Blank, AV Desired, GAMMA El Desired (ft/s, 0.01 deg)
GETI LR SRS TIME OF MMVE TGNITION V06 NE1 Flashing

(HRS :MIN:SEC) |mpact Latitude and Longitude (0.01 deg, 0.01 deg)

aﬁ XXNKL K Efpsg ‘F:’SD gEI.UE[H T0 BE GA::NEDm V06 N39 Flashing

A XAXK. X (fps MPONENTS [N LOCAL VERTICAL .

vz XAOLX (fps)  CODRDINATES AT of Transfer {h, min, 0.01s)

R XXX (DEG) IHU GIVBAL ANGLES OF V06 NG Flashing

P Xxx (DEG) MANEUVER ATTITUDE Blank, V Predicted GAMMA E| {ft/s, 0.01 deg)
¥ x4x (DEG)

V0B N81 Flashing

Hy XXXX. % (nm) PREDICTED APOGEE ALTITUDE AVX (LV), AVY (LV), AVZ ILV) at TIG (0.1 ft/s)
AFTER MANEUVER
' V04 NO6 Flashing

H XXX % (nm} PREDICTED PERIGEE ALTITUDE | ;
: AFTER MAHEUVER | s 00N
R2: 00DOX {1 SPS, 2-RCS)
, 5
T KXNR X TOTAL VELOCITY OF MAHEUVER V06 N33 Flashing
BT X:X0 (MIN:SEC) MANEUVER DURATION

| Time of Ignition (h, min, 0.01 5)
AVE XRAX. X [fps) PHIi_r*IﬂNEU'JER oV SETTING IN V16 N45 Flashing
B> A, COUNTER Marks, TF1, Middle Gimbal Angle (marks, min/s, 0.01 deg)

SXTS XX (OCTAL) SEXTANT STAR FOR MANEUYER
ATTITUDE CK | L/IO+8
SFT KK X (DEG SEATANT SHAFT SETTING FOR 4 ) X ) |
el MANEUVER ATTITUDE CK ‘ Time of Ignition th, min) LNS3
TRN A0, X (DEG) SEXTANT TRUNNTON SETTING FOR AV Required (ft/s) ’ NEO
MANEUVER ATTITUDE CK
BSS xax (0CTAL) BORESIGHT STAR FOR MANEUVER z Longitude of Splash Point {deg}
ATTITUDE CK USING THE COAS
° Ti f Entry Intarface (h, min}
SPA XXX (DEG) BSS PITCH ANGLE OH COAS : 4 g Sy e
SXP %.X (DEG) BSS X POSITION ON COAS |
LAT KL AN LATITUDE AND LONGITUDE OF THE |
LONG KK XK LANDING POINT FOR ENTRY ;
GUTDANCE |
| [ ] . i . N33
RTGO AKX RANGE TO GO FOR EMS | 4 Time of Ignition (h, min}
INITIALEZATILN | iy
| o : NBO
| AV R d {ft
V1D XXXXXX (fps)  INERTIAL VELOCITY AT .056 FOR equired (ft/s}
EHS INETAACTEATION Longitude of Splash Point (deg)
GET(.05G)  XX:XX:XX TIME OF .05G
* Time of Entry Interface (h, min)
SET STARS STARS FOR TELESCOPE FOR [
BACKUP GOC ALIGN
R, P, Y ATTITUDE TO BE SET IN
{ALIGN) ATTITUDE SET TW FOR BACKUP
GDC ALIGN
ULLAGE NO. OF SM RCS JETS USED AND
LENGTH OF TIME OF USSAGE
HORTZON WINDOW MARKING AT WHICH
WINDOW HORIZON 15 PLACED AT A

SPECIFIED TIG (ATT CK}




LB-18

P15 — TLI Initiate /Cutoff

V37 Enter, 15 Enter

V06N33 Flashing, GET of TB6 Initiation

V06N14 Flashing, Velocity Magnitude at S-IVB Cutoff
VO6N95 TFI, Vg, VMAGI

+ 10 (0 Hours N33| +] 0
+ [0 [0 |0 Minutes GET +10
£ 1o | Seconds T0]§6 O
0 ‘ VI/CO ft/s [N14| +
b TFI min/s |N95
.Vg ft/s
VMAGI ft/s

NOTES

V37 Entor, 47 Enter
V16 NB3 Flashing, AV XYZ Body Axes

N62 Enter

LB-19

P47-THRUST MONITOR

CSM/LM Ejection

W16 NE2 Flashing, Inertisl Velocity, Altitude Rate, Altitude

x x X R

x X % P 'Imrrﬁ Angles

X X X Y

X X X BT (min:s)
Vi (itfs)
X | NE3
Y AV fi/s
z
v s l NE2
HDOT  ftfs
H  omi

NOTES:




LB-20

P37 — RETURN TO EARTH

W37 Enter, 37 Enter
W06 N33 Flashing
Time of Ignition th, min, 0.01 s}
V06 NBO Flashing
Blank, AV Desired, GAMMA E| Desired (ft/s, 0.01 deg)
W06 NE1 Flashing
Impact Latitude and Longitude (0.01 deg, 0.01 deg)
V06 N39 Flashing
AT of Transfer (h, min, 0.01 s)
V06 NE0 Flashing
Blank, V Predicted GAMMA E| (ft/s, 0.01 deq)
V06 ME81 Flashing
AV LV, AvY (LV), AVZ (LV) at TIG (0.1 ft/s)
V04 NOB Flashing
R1: 00007
R2: 0000 X {1- SPS, 2—RCS)
V0B N33 Flashing
Time of Ignition (h, min, 0.01 s}
V16 N45 Flashing
Marks, TFI, Middle Gimbal Angle [marks, min/s, 0.01 deg)

L/O+15
Time of Ignition (h, min} Iﬁ :
AV Required (ft/s) |16_0_
/ Langitude of Splash Point (deg)
:} Tirne of Entry Interface (h, min) ¢
:' Time of Ignition {h, min) N33 ::
o
-
AV Required {ft/s} NEQ
Longitude of Splash Point (deg)
Time of Entry Interface {h, min) b
L L

V37 Enter, 23 Enter
V05 N70 Flashing

LB-21

P23—CISLUNAR MIDCOURSE NAVIGATION

R1: 000X X  Celestial Body Code

R2: 00X00 0- Horizon 1 - Earth Landmark 2 — Moon Landmark

R3: 00CDO C=0,D=0Landmark C-1. Earth Horizon C-2 Moon Horizon
V5 Flashing, Perform Optics Calibration D-1 Near Horizon D-2 Far Horizon

V51 Flashing - Please Mark

OPTICS CALIBRATION

+ 0 o Hours + 0 1]
+ ] Q 0 Minutes GET + ] 0
+ 0 Seconds * o

X 0 0 0 Star 1D N70 X 0 1]

+ Trun Angle Bias NB7 +
R2
+ Trun Angle Bias Eg:’ +
+ Trun Angle Bias I:g-" +
MIDCOURSE NAVIGATION
+ 0 o] Hours + 0 0
+ o o 1] Minutes GET + 1] 0
+ 1] Seconds * 0
x|o|olo Star ID [N?D x| oo
X 0 0 1] LMK 1D X o 0
X 0 0 0 Hor 1D X 0 o
AR nmi [ N4g
AV ft/s
AR nmi I M43
AV fifs
AR nmi | N43
AV fifs
AR nmi LN"lQ
AV ft/s
AR nmi [ nao
AV fifs
AR nmi I Nag
AV fifs

NOTES:




P23 — ASTRONAUT LOCATOR CALIBRATION

LB-22

OUA BORESIGHT

(LLOB

OUA 8TAR LOS { TRUNNION)

Zsc' Znm

H-UPDATE

18 KM
24
35

19
10

NONE

NONE

H

32 KM

24

24

24

24

28

28

APOLLO 8 LOVELL
APOLLO 10 YOUNG

APOLLO 11 COLLINS
APOLLO 12 GORDON
APOLLO 13 SWIGERT
APOLLO 14 ROOSA

APOLLO 15 WORDEN

V37 Enter, 23 Enter
W05 N70 Flashing

R1: 000X X
RZ: 00X00
R3: oocDO

W59 Flashing, Perform Optics Calibration

W51 Flashing - Pleass Mark

LB-23

P23-CISLUNAR MIDCOURSE NAVIGATION

Celestial Body Code

0 — Horizon 1 — Earth Landmark 2 — Moon Landmark

C=0,0=0Landmark C-1 Earth Horizon
D-1 Near Horizon D-2 Far Horizon

OPTICS CALIBRATION

C-2 Moon Harizon

+ a 0 Hours 1] 0
+ 0 0 0 Minutes GET 0 0 0
+ 0 Seconds o _.—
X V] 1] o Star 1D N70 1] 1] 1]
+ Trun Angle Bias MNEBT
R2 4
+ ! Trun Angle Bias ﬂmu )
* Trun Angle Bias _Mmq &
MIDCOURSE NAVIGATION
+ 0 0 Hours 0 0
+ o 0 Q Minutes GET 1] 0 o
+ 0 Seconds 4]
x|o|lolo Star ID _23 ol o] o
X i) 1] 1] LMK ID 0 0 0
X 0 V] 0 Hor 1D [i] 0
AR nmi _ N4g
AV ftfs
AR nmi — Nag
AV ftis
AR nmi _ N49
AV fifs
AR nmi “ N4g
AV fifs
AR nmi _, N4g
AV ftfs
AR nmi ﬁ Nag
AV /s

NOTES:
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V37 Enter, 37 Enter
V06 N33 Flashing

LB-26

P37 — RETURN TO EARTH

Time of lgnition {h, min, 0.01 s}

V06 N60 Flashing

Blank, AV Desired, GAMMA E| Desired (ft/s, 0.01 deg)

V06 NE61 Flashing

Impact Latitude and Longitude (0.01 deg, 0.01 deg)

V06 N39 Flashing

AT of Transfer (h, min, 0.01 s)

V06 NGO Flashing

Blank, V Predicted GAMMA EI {ft/s, 0.01 deg)

V06 N81 Flashing

AVX LYY, AVY (LV), AVZ (LV) at TIG (0.1 ft/s)

V04 NOB Flashing
R1: 00007

R2: 0000 X {1 SPS, 2-RCS)

V0B N33 Flashing

Time of Ignition (h, min, 0.01 s}

V16 N45 Flashing

Marks, TFI, Middle Gimbal Angle {marks, min/s, 0.01 deg)}

L/O+25 L/O +35
: Tirne of lgnition (h, min) \ﬁ
AV Reguired (ft/s) |___-NEO
Longitude of Splash Point (deg)

! Time of Entry Interface (h, min} :'
L/O +45 L{O +55
: Time of Ignition th, min) 133 :

B
AV Required (ft/s) NSO
Longitude of Splash Point (deg)
: Time of Entry Interface (h, min) b

LB-27

PI0-EXTERNAL Av

MCC 2
W37 Enter, 30 Enter
V0B N33 Flashing, Losd Desired GETI
WG NE1 Flashing, Load Desirec Av
T
Purpasa

PropiGuidance

+ Weight (Ib] na?| o+
o ] PTrim NAg
o ° Ve [degreas)
+ 0 o Hours N33 .|
v ND ] ] Minutes  GETI +
1 [¥] Seconds +
Avy Il NB1
Aty Lv
) Avg Ift/s) e
X | x X | R o X
AN Mo [®
o b a ¥ X
+ Hapoges Mad | 4
nmi
Hperiges
ENE AT iftis) +
X X * BT {min:s) X
% Ave (fefs) X
x| x X % | SXT Star X
¥ SFT {degrees *
+ o THAM {degreesh t
x| x X BSSTCM! smrr“ X
X X SPA [Coss Pitch, deg) X
X | X X SXP {Coas X Pos, deg] | X
o LAT ] NE1 T
T LONG ! =
+ RTGOQ {nmil EMS +
I VIO (/s +
IGET 0054 |
Hr:min:s
SET STARS
X X x RAqun X
x| x| % Palign *
x % x ¥ Align X
- F ULLAGE o -

NOTES:




PA0 - 5PS THRUSTING C5M

W37 Enter, 40 Enter

5O N1A Flashing, Request Maneuver to FDAI A, P, ¥ Angles
WOE N1E, FDAI A, P, ¥ Angles After Maneuver to Burn Attituede
VB0 N2E Flashing, R1 = 0020 4, Gimbal Actuator Test Option

WG W40, Time from Ignition, Velocity to be Gained, Measured Change
in Veloeity

W&l N40 Flashirg, Enging On Enable Request

'0G N40, Time from Cutoff, Velocity to be Gained, Measured Change
in Valocity

W16 M40 Flashing, Final Yalues at Engine Cuteff
W16 N85 Flashing, Body Axes Residuals {to be Nulled]
W37 Flashing, V82 Entar

W1G W44 Flashing, Apogee Altitudn, Perigee Altitude, Time to Freetall
to 35 K ft Maon Orbie, 300 K fi Earth Orbit

LE-28

MCC 2

P41 . RCS THRUSTING

W3T Enter, 41 Enter

VED N18 Flashing, Regueit Maneuver to FDAI R, P, ¥, Angles
VOE N1B, FDAL R, P, ¥ Angles After Mansuver to Burn Attitude
VOB NEE, X, ¥, Z Body Axes Velocity 10 be Gained

W16 NBE [Average G an at TIG 300 Velocity to ba Gained

W16 NEE Flashing, Bedy Axes Residuals {to ba Nulled)

50-18 | Rall 50-18 | Rall
Pitzh  [deg) Pitch (deg)
| Yaw Yaw
06-18 I Rall nE-IB] Roll
Pitch  ideg) Pitch Ideg)
g Yow Yaw
| 0B-40 i TFI Imin:s) OE-85 | ®
|
VG [Fts) Yo VG s
R z
0540 | TEC (mincs) mssl x
VG s 2 WG (ftfs]
] AWM iftis) | F4
1640 i TEC (min's) | 1685 ] %
| - WG [ftis) Y Resicduals
[#/5h
| AWM dfsl Fd
: 85 l x x
.l ¥ Eﬁ;;ﬂuals v Trim
1 I#tis)
| z z
E& I x
Y TAIM
(ftfs)
z
4d ! Ha Inmil
HP {amil
TFF (min:sh

LB-29

P30-EXTERMAL AV

MCC 3
W37 Enter, 30 Enter
VOB N33 Flashing, Load Desired GETI
VO NB1 Flashing, Load Desired AV
T T Purpose
Prop/Guidance
+ Waight {lb) N47
o ) 0 PTrim ES] o
0 o Yeien Idegreas] o
+ a o Hours I N33 o 3
+ a o a Minutes  GETI o o
F a Seconds o
Avy | B
Ay LV
Avz 1ftfs)
_I'( 3 _)( PX R o ®
e[| o My K
X *® X. __. ¥ 3 K‘
* Hapogee bhnd ]
nmi
HPeligee
+ AT tivs)
X X X ] ) BT [min:s] X
X Ave titis)
X X X X SXT Star x X
+ o SFT {degrees) a
+ I T o o TRMN [degrees) v] Q
X X X BSS (Coas Star) X
X x SPA [Coas Pitch, degl
X x x SXP (Coas X Pos, dag) X
Q LAT NE1
) LONG
+ RTGO {nmil EMS
+ VIO {ftfs)
|GET_6.05 g
Hr:min:s
SET STARS
X X x HAII;n X
X X X Palign X
x X x ¥ Align *
- uLLA,gé NRRUUVSUTPRPT ((0 J00 (Rt 1 RSO S

NOTES:




LB-30

MCC 3

P40 — 5PS THRUSTING CBM

W37 Enter, 40 Enter

WED N18 Flashing, Request Maneuver to FDAI R, P, ¥ Angles
VOB N18, FDAI A, P, ¥ Angles After Mansuver 1o Burn Attitude
. A1 =0020 4, Gimbal Actuator Test Option

WOG NAD. Time from Ignition, Velocity 10 be Gained, Measured Change
in Velocity

V9 W40 Flashing, Engine On Enable Reguest

V0§ NAD, Time from Cutoff, Velocity to be Gained, Measured Change
n Velocity

V16 N4D Flashing, Final Values at Engine CuteH
W18 MBS Flashing, Body Axes Residuals (10 be Nulled)
W37 Flashing, VB2 Enter

V16 N44 Flashing, Apogee Altitude, Perigee A
12 35 K 1 Moon Orbit, 300 K #t Earth Orh

tude, Time to Freefall

#41 — RCS THRAUSTING

V3T Enter, 41 Enter

W50 N18 Flashing, Request Maneuves to FDAL R, P, Y, Angles
VOB N18, FDAI A, P, Y Angles After Maneuver 1o Burn Attitude
VOB NBE, X, ¥, Z Body Axes Velotity to be Gained

V16 N5 [Averaga G on at TIG -30] Velocity ta be Gained

V16 MBS Flashing, Body Axes Aesiduals (1o be Nulled)

5018 _ Rall mo._m_ Roll
Pitch  ldegl Pitch ichegl
Yaw ] Waw
. cm.;__ Foll na_ml_ Aall
Pitch  {degl Pitch idag)
Yaw Yaw
06-40 _ sl o685 | x
VG [fsh Al WG (fris)
A sl z
05-40 _ TFC (min'st _mmm& x
WG iRsl Yo VG Ifs)
AV (Fuis) z
1640 _ TFC Imin:sl 1685 | X
VG ifusl ¥ Residuals
11t/5)
L i) z
a5 _ % ] b
¥ Resideals B ¥ Tri
2 —1 s Ui
BS _ x
) ¥ o TAIM
(5]
z
44 _ H# {nmi)
HF {nmil
TFF imin:sl

S—

LB-31

P30-EXTERNAL AV
MCC-4 & PERICYNTHION + 2HR
W37 Enter, 30 Enter

VOB N33 Flashing, Load Desired GETI
VDG N81 Flashing, Load Desired AV

Purpase
Prop/Guidance
+ Waight [ib] N47| +
0 0 PTeim N4g
= 0 Teim Idegrees)
+ aQ 0 Hours _ N33 +
+ i} o 0 Minutes  GETI +
+ 0 Seconds +
Avy, — N8t
Ay LV
Avz {ftf5)
X x X R X
X x X ) Y x
+ Hapogee .IA_VY.Z._A +
nmi
HPariges
+ AVT (tits) +
X X X BT (min:s} X
X Ave (fsh X
x | x| x| x " SXT Star X
+ "] SFT {degrees} +
+ o 0 TRN {degrees +
X X X BSS {Coas Star) X
X X SPA {Coas Pitch, deg) X
X X x SXP |Coas X Pos, deg) X
0 LAT NE1
LONG _
+ RTGO (nmi) EMS +
+ VIO tft/sh +
S —Om.qn_cma _
Hr:min:s
SET STARS
x | x| x Ralign X
X X X Palign X
X | X | X Y Align X
ULLAGE

NOTES:



LBe-32 [R5

MCC A

=
w
i
EH
P40 — SPS THRUSTING CSM P41 — ACS THRUSTING ] & et
i = ]
a7 Enter, 40 Ente V3T Enter, 41 Enter | s g
i N:;:Iuh' 3 ; el Eai S V50 N18 Flathing, Request Manguver to FODAI R, P, ¥, Angles { 2
s Fm‘:‘i P"‘::' A"f: n: ke :‘ f‘m V06 N18, FDAI R, P, Y Angles After Maneuver to Burn Attitude : 28
V& N18, FDAI R, P, ¥ Angles Aftor Manauver 1o Bun Attitude V06 MBS, X, ¥, Z Bedy Axes Velocity to be Gained =
WED N2G Flashing, A1 = 002 04, Gimbal Actuator Test Option 3 y
i 5 . W16 NBS (Average G en ot TIG -30 Velocity 1o ba Gained
VOB N40, Time frem Ignition, Velocity to be Gained, Measured Change - F = o = -
in Velocity V16 NES Flashing, Dedy Axes Fesiduals 10 be Nulled) E T £ i
= w
V89 NAD Flashing, Engine On Enable Request 2 BE ;E E E =4 ’
WOG N4, Time fram Cutoff, Velacity ta be Gained, Measured Change e = oo =i a2 5
in Velocit = = =] S EES
38 | a 2 52 Co ey
V16 NAO Flashing, Final Values at Engine Cutoff | z o Lo i L
V16 NBS Flashing, Body Axes Residuals (to be Nulled] t a = \ 2E
W37 Flashing, VB2 Enter | = e
V16 N44 Flashing, Apogee Altituci, Poriges Altitude, Time ta Freefall agh ] _ﬂ
1 35 K # Moan Orbit, 300 K ft Earth Orbit w s =
1S it
3
T R =
—
] IS
< 1]
50.18 | Al 50-18 | Aol ! 1 \ 3 (o)
Fitzh  idegl Pitch Idagh | O —J !
el
Yow Yow o
w
u
0618 [ Rall ums[ Rall 4 H
=2, s g
PFitch  [deg) Piteh [ i g 3 \
= = o
1 ! I
. 1 ! — w [
i | Yaw = ‘é’ ® E
=
0B-40 I TEL Irin:el 0685 | % ﬂ g 4
= g &
1 w =1
VG Ifis) | Y oVG s s 5% =i =
aven =35 33
VM defs) z s fug s EE
3 = “ o
| oga40 | TFC iminsl 1685 | x = ¢ ] L
=1 ) W
| > we E o Do
Vi (ts) YV sl « = § 2 4
3
; ; e 2-8 & 3
M 1hs z ] £x2 !
= gzf . |
1640 | TEC i s 1585 | X = 8a4% f I
| W E A =
| VG {fsl | ¥ Residuals J,\ = [
IiL's) ” \g‘-_d-
AVH [1i5) 2 e
— = k4
Bs ] X " §185 5
© & wi
¥ Residuals ¥ Trim 13 g =
; E =5
ifu's) A E
2 Ifusl & oE
>no -
z S g H =
as &2 ; i
X 8 a3 H
-2 o
Y TRIM jm
sl H]
z L
44 I HA [nmil
HF (rrmil
TFF [min:el

25 FT RETRACTABLE BOOM

¥.RAY & o-PARTICLE

SPECTROMETERS



+3X

RCS THRUSTER CONSTRAINTS FOR SIM EXPERIMENTS

+Y

Single Jet RCS Control During SIM Experiments
Coupled Jet RCS Control During SIM-Off Periods

SPS Yaw

-Z
Gimbal Motion
-X
-Y
SM-RCS THRUSTER
QUAD 1 2 3
A +R+Y| -R -Y| +P -X -P +X
N Gimbal Motion
B +R+Z | -R -Z| +Y -X | Y, *X ; y g
g w w #*Use of Thrusters A2, A4, Bl and B4 is constrained when SIM experiments
c +R-Y| -R+Y| +P +X -P -X are in process.
D +R-2| -R1+z|+y +x| -v. X Use of Quads A and B is constrained by CSM EVA to retrieve film cassettes
w w from SIM Bay.
— : ] R e
o [=]
g ® == g *: - + + s x| x +| + | o= | o= + + + + 3 g
b= | YRR P 0 W
o —_ = O
L x| x| x o| x| x| x = x ® | x| x clo|lele|o z
N . - 5 %
= 2
Ed S B > x > > kS = = = = o B s
i 1 ¥ [
i g2 =
i * i = | 5 g
. | ! | g 8
| | } | E-
iz | ° a | -
1 1 1 P
! ] ol o | . I <3
| | K| . 1
T
E|f 2 §iR|=5 2|2 5|% ¢ B|2 % %|¥ &8 BlFF|° " bk g =5 J1E13 21
rlz F = |3 o2 =|F z 2 d]18 =~ S12 @ [ & 2 E S |la|la 3|
»|18 3 =7 w T oo & 5 Bl @ @|= 32 =l & > 2 5 @ 2 E = |
i 3 e & ¢ g2 =& 8|3 5 ZF|z 8 P = 3 & 1o §
o = 3 - g B #/e 9 " lag » & . ] T g| &
m o =
w = & »x 3 21 &8 B = 0 = o ] E
m = -] =2 2 = 3 g - 4 m o o
= o ;o= = az = o 8
| @ T la & a5 T T T
| 2|8 & z = = z | =
= = = 8 B8
T | ]
x| x| ko x| x| x|+ U - B + + x| ox | = P+ + +
x| x IE x o x| x| = 3 >< s | o | | olele|eofe
| o ox P 3 3 3 | x| = o|le| elo
L el
> (=]
—
|
o | 1
i | |
o | o [ |
o | L
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LB-38 ‘
|
|

LE3
PI0-EXTERNAL Av | DESCENT ORBIL INITIATION
TEI 5 & DOI
W37 Enter, 30 Enter : PROPULSION/ PRETHRUST
; EVENT BT/ AV G.E.T. GUIDANCE TARGETING
OB N33 Flashing, Load Desired GETI
Dot o | SPS/GEN P30
VOB NB1 Flashing, Load Desired AV (RETROGRADE) | 24, 1/206,0 | 78:38:30.8 | o oy poapy
h
Purpose | 4AVy  NES +lx [x
AV, RESIDUALS (ft/s)|+ |x |x |x min  GET
Prop/Guidance AV (BODY AXIS) +|x a
+ Waight [(Ib) nNaz| 4 — s ¥ —_———— —_— ¥ {fL/s)
*TRIM ¥TRIM “TRIM
1] 4] PTeim Nag o o
{degrees) NOT Cutoff
o 0 Yrim 0 0 Altitude = 58,6 nmi
Velocity = 5280.2 ft/s
+ o | o Haurs | N33+ o 0 Longitude = -142,2°
Latitude - B,&°
* o a o Minutes GETI + 4] (1] [+] DT Durn Initiatlon Plane Change = 0,07
SN S E— Altitude = 58,6 nmi Burn Arc = 1.2°
+ 0 Seconds + 0 | Velocity = 5486, 2 [t/s
Longitude = =140.9"
Avy | N1 | Latitude = 8.7°
By L |
||
Avz (sl | __""'\
i |
X | X | % R x| x| X |
) i Tositlon of sun at DOT
IMU Gimbal
L x X F Angles {deg) &, % X ‘Apolune Longitude = 103.5°
e e = i Altitude = 58,
X % X v X % X P 1'?5.? ‘ Altitude = 58. 6 nmi
4 ¥ - -0,5 )
R = 0,00 s N,
+ Hapogee Mad | 4 kY
. nmi
HPerigae
I —
+ AVT iftis) + }
\
1
|
X X x BT {min:s] X ® X |
® Ave (st X
X K| x| % SXT Star Xl x| x| %
Perilune
0 T
b ST {claaress: 3 g Altitude = 10,9 nmi
a Q TAN {d 1 + +] o
_:___ dagreas Rev 2
X X x ESS [Coas Star] x X X
x | x SPA (CossPitch, deg) | X | X |
¥ | x| x SXP (Coss X Pos, deg) | % | x| X |
|
0 LAT NE1 0 |
|degrees! |
LONG |
-
|
+ RTGO [nmi) EMS + |
|
+ VIO (ffs) + ) | *P, Y, R with respect
NPV LN (P e l to local horizontal Fosition of carth at DOT
Hr:min:s Tongitude = 7.4°
SETSTARS |
® | x| x Ralign ® | x| x
{
x | x| x P Align x| x| x |
X X X Y align X X X |
ULLAGE ‘

NOTES:



LB-40 LB-41

P24 — LANDMARK TRACKING

MARK DATA
P24 — LANDMARK TRACKING
|
+ 4] o Hours
CSM Landmark Tracking Profile ! + 0 alo Minutes GET
+ 0 Seconds
22-degree pltch downm A L
from local horizontal <2 . | + P
bital rate throw; g 2 4 B
b by . e IMU Gimbal
/\' + ) Y Angles (degrea}
/
4 R
L]
+ Shaft
[
T1-Horizen Horizon SXT Angles
+ Trunnion (degree)
Typical
ATH = 280 seconds
AT2 = 100 seconds
AT3 = 14 seconds
ADSE to LOS = 148 seconds
/ + o] 0 Hours
! Rudius of Moon
|.f + 0 0 o Minutes GET
i
Center uf Moon + 0 Seconds
4
TGT: ( ) P24 RATE-ALDED OPTICS TRACKING + P
L
Ty assasmediBen sl mg CMC - an {reqg) IMU Gimbal
188 - on and sligned + Y Angles {degree)
Tg: g G 8CE - on 1 4
BMAG MODE () - RATE 2 R
TCA _ i ot _ G&N PWR OPTICS - on ® 4
OPT ZERD - ZERO (verify)
Ty ot i OPT MODE - CMC + Shaft SXT Angles
Rocvgriny_ url Peoaran®¥ ot ) 0 aAng) YITE HUE | + ) Trawrin L
|
NorSnml_ _ /8A _ _ TA__ _ [TEACH) F 0689  LAT, LONG/2, ALT  (0,001%, 0,001°, 0.01 nmi) |
LOAD LMK COORDS
NBd  LAT i e e OPT ZERO - OFF
PRO
LONG/2 _ __._ __ _
ALT e 06 92 AUTO OPT SHF/TRUN (0. 017, 0. 001%) ¥ a 0 Hours
s F 05 0% 00404 (TRUN = 80%
TGT: MNVR to acquire .
L % BEo + o |o |o Minutes GET
N S T o or VI4E, F 47
OPTICS MODE - MAN | + o Seconds
Ty — — =3 _t_ L]
F 61 MARK REQUEST p
TCA _ 1 1 MARK (a8 often as desired) *
To terminate; IMU Gimbail
g e e S PRO | + ! Y Angles (degree)
|
R_ _ _"P_ __ _*Y_ _ _*(Teacq||F¥ XXE | + R
OPT ZERO - ZERO 4
NorSmmi__ __/8A _ __ TA __ _ (T2 ACQ)
+ ) Shaft SXT Angles
Mok LAT s osmguen sy (degree)
LONG/R . o + y Trunnion
ALT S
NOTES:




LB-42

P30-EXTERNAL Av

TEI 12 & TEI 12
W37 Enter, 30 Enter
VOB N33 Flashing, Losd Desired GET
VOB NE1 Flashing, Load Desired AV
Purposa
Prop/Guidance
o Weight {lb} N47!
1] 0 Prrim Nag
(degrees)
0 b ¥ Trim
+ a o Haurs N33
+ 0 0 o Minutes  GETI
+ [i] | Seconds
I
Avy | ne1
| Ay Lv
| ”- Hvz tft/s)

X XK R

x | x| % s [0
| % X X ¥
I 2
+ Hapogee
Hperigee
v AVT t1ys)
*x *® X BT {min:sh
| X Ave (s
% x| x| x SXT Star
+ . ) [v] SFT [degrees)
+ i 0 1] TRN [degrees)
X X X BSS (Caas Star}
* X ] SPA (Coas Pitch, degl
X X *x SXP (Coas X Pos, deg)
T o ] LAT NB1
(degrees!
LONG
+ N “HTGOtnmiJ EMS
+ VIO sl
e P |GET 005 g |
Hr:min:s
SETSTARS
X X X R align
X X X P align
x X x Y Align
ULLAGE

NOTES:

LE-43

P30-EXTERNAL Av

Separation
W37 Enter, 30 Enter
VOB N33 Flashing, Losd Desired GETI
VOB NB1 Flashing, Load Desired AV
Purpose
Prop/Guidance
¥ | Weight (Ib} N47
0 0 Prrim N4g
|degrees}
o o Y Trim
< a 0 Hours | N33
+ o | o 0 Minutes  GETI
+ 0 Seconds
Avy i HET
Avy LV
Avz s
x | x x R
ML Gimbal
X % * P Angles {deg)
x Lox | ox Y
ke % e
i Hppogee L N4d
nmi
4 Hperigee
Ji AvT (st
L T BT tmin:s)
X AVC (frfa)
X xR | = SXT Star
+ o SFT {degrees)
+ o o TAN {degrees)
® X X BSS [Coas Star)
x| X SP# [Coas Pitch, deg)
X X 4 SXP {Coas X Pos, degl
0 LAT NE1
{degrees!
LONG
# RTGO [nmi] EMS
b VIO [ftfs)
GET 0.05 g |
Hr:min:s
SET STARS
X | ® | % RAlign
12 1% Patign
LELR ¥ Align
ULLAGE
NOTES:



22-degree pitch down
from local horizontal
orbital rate through

oul tracking.

‘T1-Horizon

LEB-44

P24 — LANDMARK TRACKING

CSM Landmark Tracking Profile

Hurizon

Typical

ATI1 = 280 seconds
a7 = 1w seconds
AT3 = 44 seconds

/
J Radius of Moon

Center of Moon

AOS Lo LOS = 149 seconds

TGT: ( )
Ty ot i
L e e
TR sovear wometdiin muiles -
Ty — — —t .
R_ __ __*P_ _ _*Y__ _ _*(TZACQ)
NorSnmi__ __ /8A _ _ Ta_ _ (T2ACQ
NE3 LAT R

TONG/S e o

ALT R e e
TGT: { 3
Toy o e SRR e w
Ty e b b
TCA _ et
i PP | SRR N
R sy ®B e n oW g o [ TEARG)Y
NerSmmi__ __/8A __ __ TA _ __ (T2 ACQ)
N39 LAT .

LONG/2 _ e —

ALT —_ e

P2i HATE-AIDED OPTICS TRACKING

CMC - on (reg)

188 = on and aligned

BCSE - on

BMAG MODE {3) - RATE 2
GEN PWR OPTICS - on
OPT ZERD - ZERO {verily)
OPT MODE - CMC

V3ITE 24F

F o685  LAT, LONG/Z, ALT  (0.001%, 0.001%, 0,01 nmi)

LOAD LMK COORDS
OPT ZERO - OFF
PRO

06 92 AUTO OPT SHF/TRUN {0, 01%, 0. 001%)

L] F 05 08 00404 (TRUN =30"
s MNVER to acquire

s FRO

- or V34E, F 3T

OPTICS MODE - MAN

F 51 MARE REQUEST
MARK (a8 often as desired
To terminate:
PRO

F a7 XXE
OFT ZEROQ - ZERO

LB-45

P24 — LANDMARK TRACKING

MARK DATA
+ 0 Hours
+ o Minutes GET
+ 0 Seconds )
+ P L
IMU Gimbal
+ Y Angles {degrea) &
+ R )
+ Shaft
SXT Angles
+ Trunnion (degree)
+ 0 Hours
+ 0 Minutes GET
+ 0 Seconds
[
P
T [
IMU Gimbal
& Y Angles |degres)
L
+ R
+ Shaft  oxT Angles
~ (degree)
+ Trunnion
+ 0 Hours
+ 4] Minutes GET
+ 0 Seconds
[
+ P L
IMU Gimbal
+ Y Angles (degree) Py
+ R I
+ Shaft SXT Angles
{degree}
+ Trunnién

NOTES:




LB-46
LM DOCKED ALIGNMENT
Docking Tunnel Index Angle:

(Recorded during lst IVT to LM
Verified during succeeding IVI's)

E = deg.
£

Docked Coarse Align:
1. C5M should be in Min. Deadband, Attitude Hold.
2. CMP executes VOON20E and reports ICDU angles.

3. CIR calculates coarse align angles:

Quter Gimbal Tnner Gilmbal Middle Glmbal
300.00° 180.00° 360.00°
ks .« R
c
- + s .
. Xcm —_—— HCI’I’I N Zr_'m
E - X'_Lm B - 1'{lrz! s - Zlm

L. (TR executes VLINZOE and loads X, Y, Z CDU angles.
5 CIR executes VHON2OE -- IMU goes inertial.
NOTE: The accuracy of this procedure is limited by
{a) the coarse align accuracy of the ISS
(b} wehicle attitude changes between steps 2 and 5.
Docked Fine Align:

6. CMP and CDR enter simultaneous VOBN2O in CM and IM. The ICTU
angles are recorded and reported to MCC.

GET = £ : (for gyro drift caleulation)

Cuter Gimbal Trner Gimbal ¥iddle Gimbal

L

Te MOC ealeulates gyro torquing angles and reports them to IM.

IM GTA's = . % . & : z

8. CDH disables jet firings and performs fine align (V42E), loading
the gyro torquing angles voiced up from MCC.

La-47

IM GYRD DRIFT

Docked (Noun 20 Method)
The IM IMI drift check is performed by MOC using a set of simultanecus CM and IM ICIU angles.

AT= hrs.

Crew lizport: GET H i -
[Time since previous Noun 200

Cuter Gimbnl Toner Giebal Widdle Gimbal
(42 :
IM:
MOC caloulates gyro torquing angles: - L X, r_. . 1, i | 2z
.230°%, .520°%, 1.90°2,
The sbove limits sre based on the lollowing requirements:
1. Maximum platform misalignment at PDI = .19° about XR‘“ to mesure that crossrange error at touchdown

41 kilometer.
2. Maximum platform misslignment at PDI = .5° sbout Ysm to mssure a safe descent sbhort capability.
3. PFONGE is NofGo if drift rate > 100 meru about any axis.

Although the restrietive requirements coneern the state of platform alignment at PDI, high drift rate can
negate o perfeet platform realigonment (F52) performed 80 minutes before PDI.

The equivalent drift rates allowable are:
L1455 degfnr (X)

Tue GTA 1imits ubtilize these drift rates, assume 75 minutes between Houn 20 entries, and allow .05° for
total measurement error.

L376 deg/ur (Y) 1.5 deg/hr {Z)

Undocked (P52 Method)

The gyre torquing angles obtained during the IMU realignment program (PSP} can be used to ealeulate the
rate of platform drift eince the last realigoment.

Rev. 12 F52 GET =

Time of previous align =

A T {difference) = : = ¥ hours
Gyro Torquing Angles || . o 5 . vy °(z)
= (.015)AT (8) 8= -1 g=-1 3= 41

= Dril't Rate (mera): (%) {1 {z)

KOTE: As presently planned, the Rev. 12 GTA's will be teorqued cut to serve as & baseline for the Rev 13 P52,
The time-of-previcus-slign used in the Rev 12 drift calculation will nominally e thé GET of the P52 GTA's.
during Docked Fine Align. However, allevance must be mede for any changes in the compensaticn values

during this pericd, In spite of the OTA limits defined for Docked Gyre Drift (above), Mission Fules provide
for uplinking new compensation values whenever the drift rate cxceeds § meru oo any axis.

Lev, 13 P52 GET = H :
Time of Previcus Align = i :
& T (differsnce) = H = . houra
(2.0)
Gyro Torquing Angles | _ 4 fxy T 3 °ty)y . “(z)
Limite - 370 R 3.000
GTa s (L015) AT () 8 =-1 5=-1 5= 41
Drift Rate (meru): (%) (¥) (z)

WOTE: The Rev 13 ¢TA'a will be torqued if they do not exeesd the limits shown. These limibs are based
on the equivalent drift retes allowed during the Docked Gyre Irift messurement (above)., They
assume 2.0 hours between the two P52's, and allow .08° for ACT measurement errors. If the limits
are exceeded PDI will be delsyed 1 Rev.



LB-48

P41 — RCS THRUSTING

V37 Enter, 41 Enter Separation

V50 N18 Flashing, Request Maneuver to FDAI R, P, Y Angles
V06 N18, FDAI R, P, Y Angles After Maneuver to Burn Attitude
VD6 NBS, X, Y, Z Body Axes Velocity to be Gained

V16 N85 {Average G on at TIG -30) Velocity to be Gained

V16 NB5 Flashing, Body Axes Residuals {to be Nulled)

50-18 ‘ Roll
Pitch {deg)
Yaw
06-18 ‘ Rell
Pitch {deg]
Yaw
06-85 | X
Y VG (ftfs)
Z
16-85 ] x
Y VG (ft/s)
4
16-85 ‘ X
¥ [
4 Z
X
N
F4

V37 Enter, 47 Enter
V16 NB3 Flashing, AV XY Z Body Axes
NE2 Enter

LB-49

P47-THRUST MONITOR

Separation

V16 N62 Flashing, Inertial Velocity, Altitude Rate, Altitude

(LM}

X X X R
IMU Gimbal Angles
X X X P i )
x X X Y
X X X BT  {min:s)
VI (ffs)
X NE3
Y AV ftfs
) Z
NOTES:
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CSM LUNAR ORBIT CIRCULARIZATION
P30-EXTERNAL Av . T CI
CIRCULARIZATION
PROPULSION/ PRETHREST
V37 Enter, 30 Enter EVENT BT/A¥ | G.E.T. | Gypasce TARGETING
V06 N33 Flashing, Load Desired GETI csM SPS/GEN
ICIRCULARIZATION| 5.9/99.6 |9T:41:44.5 r;x‘lf AV i P-30
V06 NB1 Flashing, Load Desired AV {POSIGRADFE) )
AVx NS5 +(x|x h
Purpose A\"y HESIDUALS \‘Rla) + (% Ix [x min GET
BODY
Prop/Guidance A AV AXIS) + [x s
o —— ¥, RN
4 Welght (Ib) Na7| | ) v’:rnm YrRIM ' v’TR[(MMB)
0 o PTrim a8 o o CEM Cireularization Cutoff
) Altitude = 59.8 nmi
CSM Circularization Burn Initiat by
oo ¥Trim o o i n:; - velocity - 5243.8 f/s
= i Longltude = -169,1°
+ oo Hours | naal + | o) o """"’:;’d; _52;"5'::" = Latitode = 9,0°
ot T N\ Plane Change = 0,07
+ |o|o]o Minutes  GETI + | ol oo Lattnde = 0.9* Burn Are = 0.3
* [+] Seconds + (]
| Av, I NB1 LM Apolune
Av v Altitude = 60.1 nmi
¥ | P oA -
Az sl | ¥ =-2,1°
- . | R o=0.0"
[ ] oK R x| x| x | C5M Apolune
. Altitude = g5, 2 nmi
IMU Gimbal .
X x X P Angles |deg) X b x 1
x X x ¥ x x X 1
]
+ Hapogee nNed| - Position of sun
R i | at CSM CIRC
Mperiges ! Longitude = 93,8
+ AvT ifus . |
X X |ox BT (min:s) x| x| x |
X Ave tis X |
|
x | x| x| x SXT Ster x| x| x| x | j
|
+ o SFT |degrees) + o CSM Perilune
; Altitude = 51.8 nmi LM Perilune
+ 0 | 0 | TRN Idegrees) + 0| o Altilude = 9,4 nml
x| x| x BSS (Coas Star} x| x| x |
4
x x SPA {Coas Pitch, deg x x
x| x| x SXPiCossXPos.deg) | X | x| X
0 LAT l NE1 o
*P, Y, R with respect
LN to locsl borizoatal
+ RTGO (ami) EMS + Position of earth at CSM CIRC
Longitude = 7,
. VIO (fus + =8
) ) |GET 005¢ ’
Hr:min:s
SET STARS
X X X Ralign X X X
x x x Falign x x X
x x X ¥ Align x x| x
ULLAGE
NOTES:
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NO PDI +12 ABORT PAD

Hours | N33

Minutes GETI

Seconds E

Av

X l L]

LV

g [ft/s)

F

Hapoges I N2

{nmi
HPerigee

Avg (ftfs)

BT (min:s

R 3
FDAI Inertial

Angles {degrees)

P
Minutes (IIGGS] ar3

Ay ‘ NEE
AGS

aVY Targating
{ft/fs)

AV,

Hours l N11
TIG

Minutes of
csl

Seconds G

Hours | N37
TIG

Minutes of
TPI

Seconds H

W37 Enter, 63 Enter

VOB NG1 Flashing

LB-53

PE3-BRAKING PHASE

TG, TFI, crossrange (minfs, minfs, 0.1 nmi}

N33 Enter
V0B N33 Flashing

Time of Ignition {h, min, s}

WEO M18 Flashing

Roll, Pitch, Yaw FDAI Angles (0.017)

WEO N25 Flashing

A1: 00500 (position LR to Position 1)

V5O N25 Flashing

R1: 00203 (switch Guidance Control to PGNS, Mode to Auto, Thrust Control to Auto)

V06 N62 Inertial velocity, time from ignition, AV {accumulated)
10.1 fris, min/s, 0.1 ft/s)

V89 NB2 Flashing

Engine on Enable Request

W06 NE3 Flashing

A Altitude [+LR > LGC), HDOT, H {ft, 0.1 fi/s, ft)

+ 0 0 Haours I N33 + o 4]
TIG
+ 1] 0 Minutes for + 1] 4] 0
POl
+ 1] Seconds I + 1]
x X min:s TGO ‘ NEB1 ¥ e
nmi Crossrange
X X X Rall Nig X X X
FDALJ inertial
X | x | % Pitch angles at PDI X | x| x
(cdeq}
X X X Yaw x X X
231 Landing Site Radius {AGS]}
if ROD.

PDI RULES

"‘ W . . W W W, O W W . ““““““"

f
J
f
f
#
"
¢
/
|
]
;
f

T
P

L~y W

NO AUTO ULLAGE - BACKUP VIA +X OVERRIDE

{+NO AUTO IGNITION - PDI NO-GO)

NO TGN (WITH AUTQ ULL) DELAY 2 SEC, THEN START

PB-PUSH; THEN DES OVRD - ON AT 5 SEC

T/W >1.6 AND DSKY CHANGES <18 fps/2 SEC

ATT/RATE <5°/SEC

aH IN LIMITS >10 SEC, MOT OUT OF LIMITS >60 SEC

DATA GOOD AT > 6,000 ft

IF NO THROTTLE DOWN BY P64 + 15 SEC - ABORT

BINGO FUEL 1 MIN 31 SEC AFTER LOW LEVEL OR WHEN
FUEL QTY <2% UNLESS LANDING IMMINENT

R 5 5 L % % £ % L L L N

NOTE: FOR FLASHING LR ALT OR VEL LIGHTS PRECEDED BY‘
STEADY LR LT, CYCLE RADAR TEST SWITCH 4

T W L . I W, e, R, W, W W W I . . . IR T T TR VR W, W, VIR TR WR
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LB-S6 | LB-57

P76 - STATE VECTOR UPDATE {CSM] P24 — LANDMARK TRACKING
W37 Enter, 76 Enter
WOBN3E3 Flashing, TIG CSM Landmark Tracking Profile
VOBNE4 Flashing, AV (LV) of CSM ~4
22-degroea pitch down 2 - t_".hq'mo —th

from local horizontal
orbital rate through.

] out tracking.
PURPOSE |
+ a I} Hours INBJ + Q 0
| ¢
+ 1] a 1] Minutes TIG + v] a ] |
T1-Horizon Hurizon
+ 0 Seconds + 4]
4 4 | Typical
Ay, LN84 ATL = 2890 seconds
r L ATZ = 10U seconds
LW of CSM AT3 = 44 1
) Av (M:]l 5 T seconds
¥ ADS to LOS = 148 seconds
Avy 4 | i
| ! Radius of Moon
| \ | !
N
| Center of Moon
|
PURPOSE | TET: ( ) P24 RATE-AIDED OPTICS TRACKING
+ |0 0 Hours naz| + ] o 0 | L S DU SE CMG - on (raq)
| ) 188 - on and aligned
. ., ' 805 -
+ ool o Minutes TIG +| of o] o l T2 e e i b BMAE MoDE e
| TCA : " G&N PWR OFTICS - on
+ 0 Seconds + el | L 1@ w2 | rTETEEESE T AR OPT ZERO - ZERO (verily)
‘ ‘ ' T : : OPT MODE - CMC
r | o [ see |
5 LV of CSM 4 | R _ P _ _*Y__ __ _*(T2ACQ) V3TE 4E
& Yy (fsh 4 — /84 - (T2 ACq) || F068  LAT, LONG/2, ALT  (0.001%, 0.001%, 0,01 ami)
A | T SRR el i LOAD LMK COORDS
[ Ve p | MBS LAT . . __ OPT ZERO - OFF
PRO
) LONG/2 _ e — —
NOTES: ALT g 0882 AUTO OPT SHF/TRUN {0, 01°, 0. 001%
S Mo e F 0509 00404 (TRUN =50%
MNVH to acquire
TGT: { ) .
« PRO
1 T : 1 s or VME, F 37
i ds s T - OPTICE MODE - MAK
] AN, JUDRL | | S
| F 51 MARK HEQUEST
| MARK (a8 often as desired)
| To terminate;
i PRO
F7 XXE
OPT ZERO - ZERO
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BASIC REFERENCE COORDINATES AND REFSMMAT

The Basic Reference Coordinate system (BRC) is an orthogonal inertial coordinate
system whose origin is located either at the carth or moon center of mass (Figure 1).
The orientation of this coordinate system is defined by the line of intersection of the
mean earth equatorial plane and the mean ecliptic at the begimming of the Besselian
year which starts January 1.2516251, 1972. The X axis (uyj) is defined by the inter-
section of the earth's equatorial plane and the eeliptic in the divection of the ascending
node. The % axis (ugzy) is along the mean earth north pole, and Y axis (uyy) completes
the right-handed triad.

This coordinate system is shifted from earth-centered to moon-centered when esti-
mated vehicle position from the moon falls below 64, 373, 760 meters. It is likewise
shifted from the moon back to the carth when the spacecralt position exceeds 64, 373, 760
meters., All navigation stars, lunar-solar ephemerides and vehicle state vectors are
referenced to this system (Figure 2).

REFSMMAT. The matrix used to transform the elements of a vector given in
BRC space to IMU space is known as REFSMMAT.

Nine REFSMMAT's or IMU alignments are utilized during this mission.
Each is a unique matrix which locates a stable member axis (Wxsprr LysM: OF
urgy) in BRC space (Figure 3).

IMU REALIGNMENT. Any desired IMU orientation with respect to the BRC sys-
tem and its associated REFSMMAT can be obtained from star sightings (Program
P52).

The procedure generally used to change the alignment of the IMU from one of the
five primary attitudes to another is as follows:

®  The astronaut executes Program P52, Oplion 3, This realigns the IMU
to the present inertial attitude thereby climinating the effects of gyro
drift,

®  The astronaut executes Program P52, Option 1. The REFSMMAT for
Cption 1 is generally uplinked prior to entering P52, When executed,
the program computes and displays the IMU gimbal angles for the
desired IMU attitude using the present vehicle attitude.

A total of four options are available to the crew when executing P52 (Tigure 4). The
basic difference between options 18 the manner in which REFSMMAT is obtained. The -
basic orthogonalization procedure used to compute REFSMMAT is shown in Figure 5.



