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LMP

POST INSERTION CONFIG
SM/CM RCS/C&W CK

REMOVE HELMET & GLOVES

ECS POST
INSERT CK

GDC ALIGN

MOUNT ORDEAL

JETT OPTICS

INSTALL COAs COVER
COAS HORIZ CK

DPTIES CK
IMU REALIGN
P52

ECS POST
INSERT C

EPS PER M

ECS MON CK
SPS PER MO
PUGS TEST

ECS REDUND
COMP CK

FC PURGE C
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COR CMP LMP

BACKUP
COMM CK

P
I-1

SCS ATT REF
COMP CK

ol

Ll
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POST INSERTION CHECKLIST

1 SM RCS HTRS (4) - PRIM
CM RCS PRPLNT (both) - OFF, tb-bp
C/W FUNCTION - NORMAL
HATCH GEAR BOX - LATCH (verify)
ACTR HNDL SELECTOR - nsutral

2 SM_RCS ck
SM RCS SEC PRPLNT TB (4) - bp
He 182 TB (8) - GRAY
PRIM PRPLNT TP (4) - GRAY
RCS IND SW - SM A, B, C, D
PEGC TEMP - 105°-195°F
He PRESS - Record
MANF PRESS - 178-192 peig
He TK TEMP - Record
PRPLNT QTY - Record

3 CM RCS ck
o]
RCS

BLOCK &
TLI UPDATE

SAD LWASNI 4D

I < ol

o v |

02:0

o o

Im = of

=9 jounx
LSTTADAHD 0%D

TLI PREP

EMS AV TEST
GO/NO GO FOR PRYO
ARM & TLI

PRPLNT TB (both) - bp
sWw-0M1, 2

- 60-90°F

- 4000-4430 pesia
s - 25 ia

§ - 25- ia

&

g

108, 2°
zZd

i
3365

GDC ALIGN &
DRIFT CK

o= ol
= -Rall

02:3

S
o

4 C&WS OPER
C/W LAMP TEST - 1 (hold)
M/A Pnl 1 - ON
LH C/W 1ts (16) - ON
C/W LAMP TEST - 2 (hold) .
M/A Pnl 1 - OFF
LH C/W 1ts (16) - OFF
M/A Pnl 3 - ON
RH C/W 1ts (23) - ON
C/W LAMP TEST - OFF (lts OFF)
C/W CSM - OM
oM RCS 1t (both) - OM
SECO-S-1VB M/A tone & 1ts (3) - ONM, RESET
INERTIAL M/A tone & 1ts (3) - OFF ' ,
R y , C/W CSM - CSM :j
' CM RCS 1ts (both) - OFF .

e.2"
90.2°

= xo—

P47 - BURN ATT CK
TLI

§ 103
£2d




CMP

CMP to LEB e
PYRO A&B SEQ A&B cb(both)-open
SECS LOGIC (both) - OFF c&ngg
MAIN REG B vlv - CLOSE
EMER CAB PRESS vlv = 1
PUSH TO TEST - PUSH (02 FLOW INC)
MAIN REG B vlv =-0PEN
JJAIN REG A vlv -CLOSE
EMER CAB PRESS vlv - 2

PUSH 10 TEST - PUSH (02 FLOW INC)
HAIN REG A vlv - OPEN

EMER CAd PRESS wvlv - BOTH (OFF if suited)
SUIT CKT RET vlv = OPEN (pulled)

REMOVE HELMETS & GLOVES

L)

CMP INSERT CKS

7 SEC RAD LEAK CK

Notify LMP when ready to commence
SEC GLY to RADL vlv - NORMAL

Allow 30 sec for LMP to monitor accum qty
SEC GLY to RAD vlv - BYPASS

ECS POST INSERT CONFIG (CDR & LMP)

9 DRINKING WATER SUP vlv - ON (CCW)

SYS VERIF & MONITORING

1 UNSTOW CAMERAS

B3 - ;ﬁ mm DAC, 18 mm lens, Rt angle mirror,
16 mm C-EX mag, Pwr cable,

/0 mm camera, 80 mm lens, 70 mm C-ma
R13- Spot ’ ’ ¢

2 OPTICS DUST COVER JETT
Install Eyepieces
OPTICS ZERO - OFF
G/N OPT PWR - ON
OPT MODE - MAN
OPT COUPLING CONT - DIRECT
OPT SPEED CONT = HI

OHC - MAX RIGHT - OBS EJECT thru eyepiece

IMU REFSMMAT REALIGN ck (P52)
X Torquing angle

G/N PWR OPTICS - OFF

s PR G-56

V05
V50
Vo4
cMC
IMU
PO6
IMU
P17
P20
P21
P22

» 1968

ov. 27, 1968

DEE; 15

_Nov, 6, 1968

'HW. ﬁl 19&3

P23

P23
P27

P30

P31

P34
P35
P37

P38
P39
P40
P4l
P47
P51
P52
P53
P54
P76
V4l
val
V42

Basic Date !
Changed

Basic Date

Changed X |

G&C CHECKLIST TABLE OF CONTENTS

1TEM

Star List
Verb
Noun List

List

NO9 Alarm Codes

N25 Checklist Codes

NO6 Option Codes

Power Up Procedure

Power Up Procedure

CMC Power Down Program
Power Down Procedure

TP1 Search or P77 LM TPl Search
Rendezvous Navigation
Ground Track Determination
Orbital Navigation

LDG Site - Auto Optics
Unkn Cont Pt. - Man Optics
Kn Cont Pt. - Auto Optics
Optics Calibrations
Cislunar Midcourse Nav., Measurement
CMC Update

External AV

General Lambert Prethrust
TP1 Prethrust (P74 LM)

TPM Prethrust (P75 LM)
Return to Earth Program
SOR Targeting (P78 LM)
Stable Orbit Mid (P79 LM)
SPS Thrusting

RCS Thrusting

Thrust Monitor

IMU Orientation

IMU Realign

Backup IMU Orient Determination
Backup IMU Realign

Target AV

N9l Coarse Align OCDU's
N20 Coarse Align ICDU's
Gyro Torquing

PAGE

=1
G-2
G=5
G=10
G=113
G=13
G=14
G=14
G=14
G=15
G=16
G=17
G-18
G=-19
G=21
G=23
G=25
(=27
G-28
G=33
G=35
G=35
G=36
G=38
G=-39
G-41
G=42
G=-43
G=50
G=54
G-55
G=56
G=59
G-60)
G-62
G=62
G=63
G=-63
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G-1

V4B DAP Activation C-6k4
V48 DAP Data Load Procedure G-64
&= V49 Crew Defined Maneuver G=65 STAR mﬂm RIS STAR NAME :
V35 CIC Time Update G=-65 “(Numerical) (Alphabetical) '
V64 Start S-Band Antenna G-66 00 Planet Acamar 6
V67 W-Matrix Error Display G-66 1 Alpheratz Achernar 4
V74 CIC Downlink G-66 2 Diphda Acrux 25
V79 Lunar Landmark C-67 3 Navi Aldebaran 11
V82 Orbit Parameter Displav G-67 4 Achernar Alkaid 27
V83 Rndz Parameter Display #] G-68 5 Polaris Alphard 21
V85 Rndz Parameter Display #2 G-68 6 Acamar Alphecca 32
V89 Rendezvous Final Attitude G-68 7 Menkar Alpheratz 1 S
V90 Out-of-Plane Display G-69 10 Mirfak Altair 40 $
V91 Compute Banksum G-69 E 11 Aldebaran Antares 33 8
QIC Self Check G-70 @ o 12 Rigel Arcturus 2
Measurement and Loading of PIPA Bias G=70 & = 13 Capella Atria 34
Flag Word Set/Reset G-71 - . 14 Canopus Canopus 14
Binary-to-Decimal Conversion c=72 © - 15 Sirius Capella 13
Review Data in Erasable Memory C-73 o s N 16 Procyon Dabih 41
To Change Data in Erasable Memorv G=73 EE : 17 Regor Deneb 43
COAS LOS Determination G-74 = l 20 Dmoces Denebola 23
P22 Raw Data Readout C=75% — W - 21 Alphard Dephda :
DSKY Condition Light Test G-76 = e 22 Regulus Dnoces 20
Monitor of Inmput/Output Channels c-76 ® 23 Denebola Earth 47
Load Output Channels G-76 o B 24 Gienah Enif 44
Flag Word Listing C=17 » o % 25 Acrux Fomalhaut 45 A
V60-63 Description G-80 oo s 26 Spica Gienah 43 ;-
SCS Power Up G-81 & 27 Alkaid Menkar 7
SCS Power Down G=-81 30 Menkent Menkent 30
GDC Alignment to IMU Gimbal Angles G-82 - 4 31 Arcturus Mirfak 10
SCS Attitude Reference Comparison =82 32 Alphecca Moon b
Backup GDC Alignment G-83 33 Antares Navi f;
Backup GDC & IMU Alignment G=-83 34 Atria Nunki 3
In-plane GDC Alignment C-84 35 Rasalhague Peacock 42 L
PGNS ORDEAL Initialization G-85 P 36 Vega Planet i
SC5 ORDEAL Initialization G-85 = 37 Nunki Polaris 5
PASSIVE THERMAL CONTROL C-86 & 40 Altair Procyon 16
(X axis Roll, Pitch & Yaw Hold) o 41 Dabih Rasalhagie 35 -
No Comm ptncedures N.C.-1 - :‘2 Fﬂcﬂ:k Rﬂﬂ.ﬂr 1? E
o 4 43 Deneb Regulus 22
4 Enif Rigel -
45 Fomalhaut Sirius 15
46 Sun Spica i:
47 Ear th Sun 36 "1'{
— 50 Moon Vega é I




CMP INSERT CKS

01
02
03
04
05
06
07
11
12
13
14
15
16
17
21

23
24
25
27
30
31
32
33
34
35
36
37
240
41
42
44
*45
*46
*47
48
49
30

G=2

VERB LIST (Decimal)

Display Oct Compnt 1 (R1)

Display Oct Compnt 2 (R1)

Display Oct Compnt 3 (R1)

Display Oct Compnt 1, 2 (R1, R2)
Display Oct Compnt 1, 2, 3 (R1,R2,R3)
Display Decimal (R1 or R1, R2 or R1.R? R3)
Display DP Decimal (R1,R2) T
Monitor Oct Compnt 1 (R1)

Monitor Oct Compnt 2 (R1)

Monitor Oct Compnt 3 (R1)

Monitor Oct Compnt 1, 2 (R1, R2)
Monitor Oct Compnt 1, 2, 3 (R1,R2,R3)
Monitor Decimal (R1 or R1,R2 or R1,R2,R3)
Monitor DP Decimal (R1,R2) ’
Load Compnt 1 (R1)

Load Compnt 2 (R2)

Load Compnt 3 (R3)

Load Compnt 1, 2 (R1, R2)

Load Compnt 1, 2, 3 (R1, R2, R3)
Display Fixed Memory

Request Executive

Request Waitlist

Recycle Prog

Proceed Without DSKY inputs

Terminate Function
Test Lights

Request Fresh Start

Change Prog (Major Mode)

Zero ICDU (N20)

Coarse Align CDU (N20 & N91)

Fine Align IMU

Set surface flag

Reset surface flag
Activate DAP

Set LM State Vector into CSM
St
Letd s 503} ate Vector

Start Crew Defined MNVR(RA2)
Please Perform

6, 1968

Basic Date_Nc@

o o Rt R B i

a1

S )

ol

et *

Basic Date ¥

« Changed _Q;__...

51
*52
53
54
55
*56
57
*58
59
*60
*61
*62
*63
64
*65
*66
67
*69
70
71
72
73
*74
%75
*76
*77
*78
79
*80
*81
82
83

G=3

Please Mark
Marked on offset landing site

Please Mark alternate LOS

Start REND backup sighting mark (R23)
Increment CMC Time (Decimal)
Terminate Tracking (P20)

Start REND sighting mark (R21)

Reset Stick FLAG

Please Calibrate

Set N17 = N20

Display DAP att error

Displav total att error (N22-N20)
Display total astro att error (N17-N20)
Start S-band ant routine (RO5)

Verify Prelaunch Align Optics (CsM)
Set CSM State Vector into LM State Vector

W-Matrix RMS Error Display

Restart

Update Liftoff Time (P27)

Univ Update-BLOCK ADR (P27)

Univ Update-SINGLE ADR (P27)

Update CMC Time (Octal) (P27)
Initialize erasable dump via downlink

Backup Liftoff

Set preferred att flag

Reset preferred att flag

Update prelaunch azimuth

Start lunar LMK selection (R35)
Update LM State Vector

Update CSM State Vector

Start Orbit Param Disp (R30)
Start REND Param Display (R31)

85 Start REND Param Display No.Z2 (R34)

%86 Reject REND backup sighting mark

x87 Set VHF range flag

#88 Reset VHF range flag |
89 Start REND Final ATT Routine (R63)

s T .

6t ~0£d
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G=4 G=5

90 Request REND out of NOUN LIST (Decimal)

*3; Compute Banksum

ros gtn:; IMU performance test (PO7)

vos Ez:hle REND W matrix initialization
e CISLUNAR Tracking recycle

*96 Terminate int
egration and
97 SPS Thrust Fail (R40) g0 to PoO

plane display (R36)

01 Specify Machine Address « XXXXX
(Fract) (R1,R2,R3)

02 Specify Machine Address
(Whole) (R1,R2,R3)

03 Specifv Machine Address

8
=
2
z
5

99 Enable engine ignition i (can be R1,R2,R3) .01° |
. Igﬁ 05 Angular Error/Diff .01° |
Callable with other extended verb - 06 Option Code (Rl & R2) OCTAL 0
and does not lock out er> in use 07 FLAGWORD operator,ECADR,BIT ID, Action $
other extended verbs, ,,. 3 08 Alarm Data ‘ ’ ' OCTAL -
i - i 09 Alarm Codes OCTAL
- 10 Channel to be Specified (R1) OCTAL
° 3 15 Increment Machine OCTAL
2 Address (R1)
. : 16 Time of event hrs,min,.0lsec
b t 17 Astronaut total att R,P,Y .01°
'l | 18 Auto Maneuver R,P,Y .01°
~ 1 l’ 20 Present ICDU Angles R,P,Y .O1° -
, - 21 PIPA PULSES X,Y,Z Pulses
: | 22 New ICDU Angles R,P,Y .01°
-E e B 24 Delta CMC Clock Time hrs,min,.Olsec
= - 25 Checklist (please perform) <
0P ﬁ_@ 26 Prio/Delay, ADRES, OCTAL X
-4 ] BBCON(R1,R2 & R3)
oo 27 Self-Test on/off sw
. 29 X SM LAUNCH Azimuth .01°
30 Target Code(Gyrocomp verif)
31 Time of landing site hrs,min,.0lsec
32 Time from Perigee hrs,min,.0lsec
33 Time of Ignition (GETI) hrs,min,.0lsec
34 Time of Event hrs,min,.0Olsec : B
35 Time from Event hrs,min,.0lsec
36 Time of CMC Clock hrs,min,.0lsec
j—— " 37 GETI-TP1 hrs,min,.0lsec o
- 38 State Vector Time hrs,min,.0lsec i
= 39 A Time of hrs,min,.0lsec
S Transfer




8
;
8
5

40

41

42

43

44

45

51

32
33

54

TF GETI/TFC
VG

AV (Accumulated)
Target

Apogee Alt (HA)
Perigee Alt (HP)
AV (Required)
Lat

Long

Alt

Apogee Alt (HA)
Perigee Alt (HP)(N50)
TFF

Marks

TF GETI of next burn
MGA

DAP Config (R1&R2)
CSM weight

LM Weight

Pitch Trim

Yaw Trim

AR

AV

SOURCE CODE

AR (miss distance)
PERIGEE (HP)

TFF

RHO

GAMMA

CENTANG (active veh)
RANGE

RANGE RATE

PHI (lcl horiz)
Range

Range Rate

Theta {1{:1 hﬂril}

min=-sec
+«1 FPS
.1l FPS
Azimuth ,.01°
Elevation .001°
Ident 0000X
+1 NM
.1 NM
.1 FPS
.01°
(+ North)
.01°
(+ East)
.1 NM
.1 NM
.1 NM
min-gec
XXBXX
min-sec
.01°
OCTAL
LBS
LBS
.01°
.01°
.1 MM
.1 FPS
0000X.
.1 NM
«1 NM
min-sec
.01°
.01°
.01°
.01 NM
.1 FPS
.01°
.01 NM
.l FPS
.01°

.‘ ov. 6, 1968 "

Basic Date

Changed

L
. Changed —— |

Basic U

968

G-7

55 Perigee code ﬂggf
R2 E(ELEV ANGLE) 01
R3 CENTANG (passive veh) inﬁﬂ

57 AR offset (SOR)
(+ indicated behind LM)

1 NM
58 HP alt (post TPI)(SOR for P38)
AV (TPI)(SOR for P38) .1 FPS

AV (TPF) (SOR FINAL for P38) .lngis

59 AV LOS 1 .1 i
AV LOS 2 .1 ik

AV LOS 3 . g

60 G Max . FPS
V Pred it
Gamma EI '01'

61 Impact Lat - Hurthl
.01

Impact Long e

+/=00001

Head Up/Down + Bends up)

FPS

- M
62 VI-Inertial Vel Mag .

H Dot=Alt Rate LI
H-Alt Above Pad Radius .1 o

63 RTGO from 0.05 G

To Splash
V10, Predicted Iner Vel FPS

TFE, time from .05G minaieg
64 Drag Acceleration . LA
vi, Inertial Velocity R+

RTOGO to Target
65 Sampled CMC Time
(fetched in interrupt)

hrs,min, .0l sec

o

66 Beta, CMD Bank Angle iu;H

CRSRNG Error .1 ™

DNRNG Error .1 &

67 RTOGO to Target - . a1®
t Position »

Lat, Presen + North)

o

ition 01

Long, Present FPos (+ East)




68

69

8
5

70

71

12

81
83
84
85
87

20

91
92

93
94

G=8

Beta, CMD Bank Angle .01°

VI, Inertial Vel. FPS

H Dot, Alt Rate FPS

Beta .01°

DL .01 G

VL FPS

Star Code(before mark) OCTAL

LMK Data OCTAL

Horiz data OCTAL

Star code (after mark) OCTAL

LMK Data OCTAL

Horiz data OCTAL

A ang .01°

A alt .1 NM

Search option

AVX,Y,2 (lcl vert) .1 FPS

AVX,Y,Z (Body Control Axis) .1l FPS

AVX,Y,Z (Other Vehicle) .1 FPS

VGX,Y,Z (Body Control Axis) .1 FPS

Opt Calib Data - Shaft (R1) .01°

Trunnion(R2) .001°

Planet X « 00X

Y «JO0XX

Z « XAXXX

Landmark - Lat .001°

(+ North)

Long/2 .001°

(+ East)

Alt .01 NM

REND out of Y .01 NM

Plane para Y DOT .1 FPS

PSI .01°

OCDU Angles Shaft (R1l) .01°

Trunnion (R2) .001°

New OCDU Angles Shaft (R1) .01°

Trunnion (R2) .001°

Delta Gyro Angles X,Y,Z .001°
OCDU ANGLES (R56 & R23)

R1 SHAFT .01°

R2 TRUNNION .001°

BTY:

oh P

VY & ﬁ' 1968

Changed — Yg\,—

% Basic Date
Changed

95
96
97

98

99

G-9

Pref att ICDU angles
+X axis att ICDU angles

System Test Inputs

System Test Results

POS ERR
VEL ERR
OPTION Code




00110
00112

G=10

VOS5 NO9 ALARM CODES
VO5 NO9 ALARM CODES

Mark reject has been ent
ignored ered but

Mark reject with no ma
accepted rks being

00113 No inbits (chan 16)

00114
00115 V41 N91

00116
00117

00120

00122
00124
(m) 00205
00206

(m) 00207
(m)00210
(m)00211
(m)00212
(m) 00213

00214

More marks made than desired

with
in m""?ﬂ OPTICS MODE not

Optics switch altered
zero time elapsed it
V4l N91 keyed but CMC has reserved
OCDU (from start of gimbal test in
P40 until termination of TVC
£unctinrll allocation of the
optics" CDU Driving Output)
Optics torque has been requested
but optics have not been zeroed
since last FRESH START or RESTART
In 0.05 sec following mark, an ICDU
changed by more than 0.033*
::;:;?? not called for
TP1 sea
;:Pﬂ 4 Mot rch unsuccessful
e IMU zero routine has been
entered with both ¢
; 1t and NO ATT 1t nnh. i
s:ut:::-un request not present for

The IMU is not rati
Coarse align -r:E: -

PIPA fail
» but PIPA is not being

IMU not operating wit
request ng h turn-on

Program using IMU when turned OFF

&_

(m)00217

00220
00401

G=-11 f
IMU coarse align or pulse torque !
difficulty has occurred

IMU orientation unknown
Desired middle gimbal angle is
excessive

00404 Target out of view (90 deg test)

00405

00406
00407
00421
00605

00611
00612

00613
00777
01102
*01103
**01104
(m)01105
(m)01106
01107

#%01201
#%01202
*%01203

*01206

*%01207
*01210
**01211
#*01301

*01302
(m) 01407
01426
01427

Acceptable star pair is not
available

Rend navigation not operating

Target out of view (50° test)

W-matrix overflow

Number of iterations exceeds loop
maximum

No TIG for given ELEV angle

State vector in wrong sphere of
influence

Reentry angle out of limits

188 warning caused by PIPA fail

CMC self test error

Unused CCS branch executed

Delay routine busy

Downlink too fast

Uplink too fast

Phase table failure assume erasable
memory is destroyed

Executive overflow - no vac. area

Executive overflow - no core sets

Waitlist overflow - too many tasks

Second job attempts to go to sleep
via keyboard and display program

No vac area for marks

Second attempt is made to stall

Illegal interrupt of extended verb

Arcsin or arccos input is greater
than one

SQRT called with negative argument

VG increasing

IMU unsatisfactory

IMU reversed

6€-0¢td

¢id




G-13
G=12

Wn— E
*01501 Keyboard and display alarm during w
internal use (NVSUB) FUNCTION

*01502 Illegal flashing display R1 Code ACTION R
0152C V37 request not permitted at this

time
01600 Overflow in drift test
01601 Bad IMU torque abort
01602 Bad optics during verification
01703 Insufficient time for integration

TIG slipped
03777 1SS warning caused by ICDU fail
04777 1SS warning caused by ICDU & PIPA fail
07777 1SS warning caused by IMU fail

CMP INSERT CKS

Fine Align Option
gg::; ﬁ:ﬁfi:ﬁ Celestial Body Acquisition

i k Sequence
in Terminat< Mar
ggg:i ::{tch CM/SM SEP to UP

CMC to STBY
00062 Key
00202 Perform PGNS AUTO MNVR

00204 Key in Engine gimbal test option

[
6E-0td

vO4 NO6 OPTION CODES

10777 1SS warning caused by IMU & PIPA fail o O N i
13777 1SS warning caused by IMU & ICDU fail X Rl Code  Purpose Input for RZ
14777 1SS warning caused by IMU,ICDU & PIPA fail » e s ] EF. 2=NOM
by 00001 Specify IMU ;:::ps' 4=1DG SITE
(m) = Malf procedure indicated > mim“timl ekt ’Z-LH -
* < Generates Restart, F37 - i 00002 Specify vehicle =CoM, silcinis
** . Restart and program continues R | - [ 00003 specify tracking l=Preferred, 2
(i.e. attempted recovery) % 'i 5 . F:S};“dﬁgﬂ 1=First, 2=Second :'f:
mm e
09 g Phase uS. DuhnE
2 ; % £ 00007 specify Propulsion  1=5FS,
] 0O System

£Zd




G-15
G-14

CMC POWER UP PROCEDURE

QMC_POWER UP_PROCEDURE

(repeat, if necessary)
*CMC warning, RESTART, PROG ALARM® A
*RSET and continue *

IMU POWER DOWN PROCEDURE
O WDE - FREE

IMU PWR - OFF
1 o/ #1588 warning*

#RSET *

5 1 PRO, push until STBY Lt - out

2 F 37 00E

6€-0td

IMU POWER UP PROCEDURE
LOGIC POWER 2/3 - on
FDATI POWER - both

FDAI SELECT - 1/2

CMC MODE - FREE

1 G/N IMU PWR - on (up)
NO ATT Lt - on (90 sec)
NO ATT Lt - out
Wait 20 sec

2 VI7E XXE
*If CMC Failed: *
* G/N IMU PWR - on(up) *
*  Wait 90 gsec L
i

* IMU CAGE - on(up) § sec, then of
P06 - CMC POWER DOWN PROGRAM

1 V4BE
F 04 46 Load 0 (NO DAP) in left digit of R1
PRO
PRO
PRO
V46E

cid

’

gl

2 V37E O6E
F 50 25 00062 cMC PR DN

PRO, push until STBY Lt - on




CMP INSERT CKS

G-16

P17 - TPI SEARCH
or

P77 - LM TPI SEARCH
CMC - on (req)

V37E 17E or V37E 77E

F 06 37 GETI (TPI)
(hrs,min,.
Load desired GETI ymin, .0lsec)
PRO

F 06 72 ﬂAHG(TFI},AALT{TPI},SEAREH OPT
(.01°, . 1nm, 0000X
(Do not key V82 during tﬁis d;splay;
R3=SEARCH OPT 00001<180°
00002>180°
(change GETI TPI) V32E To 1
(change Search opt) V23E
PRO
*F 05 09 00124 alarm code®
*V32E, RSET To 1 *

F 06 58 HP,AV(TPI,AV(TPF)  (.lom
.1om, . 1fps, .
(RECYCLE) V32E To 1 to adjust Mk

GETI or Search
PRO option

F 06 55 Rl=Perigee Code, R3=CENTANG(0000X,.01°)
00001, perigee between TPI and TPF
_ QHﬂﬂl, perigee after TPF
(RECYCLE) V32E To 1 to adjust

GETI or Search
PRO option

F 37 XXE

G=17

P20 - RENDEZVOUS NAVIGATION
CMC - on (req)
ISS - on and aligned (req)
SCS - on (des)
BMAG MODE (3) - RATE 2
G/NX OPT PWR - on (verify)
OPT ZERO - ZERO (verifyv)
OPT MODE - CMC

1 V3I7E 20E
F 50 18 Request MNVR to FDAI RPY angles (.01°%)
*If only F 50 - KEY RLSE#®
(AUTO) SC COXNT - CMC
CMC MODE - AUTO

PRO
06 18 RPY (.01) To 1 (when MNVR complete)
(MAN) SC COXNT - SCS
PRO To 1
or V62E
RHC - MNVR To 1

Dec. 11, 1968

-_..::“I" '-.I ¥ _
———

When attitude OK:
CMC MODE - AUTO
ENTR
OPTIC ZERO - O:F

Basic Date *7J Nov. 6, 1968 @

Changed
Changed

Basic Date'®

*P0OSS prog alarm *
#Kev V5SNI9E 00407 (TA>507) %
*V16N 22E *
*GMBL ANGLES KFPY (.01%)*
*or V16N 92E *
*OPTICS SHAFT,TRUN (.01°,.001°)%
*(AUTO) SCS CONT - CMC *
* CMC MODE - AUTO *
* V58E %

x

®(MAN) MNVR to 2 (SXT)
* or to 3 (COAS)

103

— ' 2 VS7E (SXT)
F 31 OPT MODE - MAN
OHC = Cntr Target in SXT

MARK (repeat as necessary)

]
3
4

6E-0Ed

ccd

£td




o

-

- L I-
4 : T

r = b | d

B {a |
5 g .
£

i i =

G-18

*POSS F 06 49 AR, 4V, source code®

*
(-h'tm.,.
*(REJECT) Vi2E 1fps,00001) :

*{AECEFT] PRO *
Drive Trunnion to <5
OPT ZERO - ZERD

PRO  (return to Progran in process)
(To terminate P20 - V56E)

3
V54E (COAS)
F 06 94 SHAFT, TRUN 1
N
A ’ 10N (.01%,,001°%)
4
F 53 Request Alt LOs MARK
RHC - ALICK Target
=t
ENTR (VB6E To erﬁEl% " EAs
*
I *Pﬂﬁﬂ F 06 ﬁ? ;R,iv, Source code®
sdnimi, L1 0
. *(REJECT)  y3or L0 000D .
8 % (ACCEPT) PRO *
. PRO {retgrn to Program in process)
é: (To Temminate P20 - vsapy
o P21 GROUND TRACK pETERMINATTON
Hote: Do not key VE? duf?ﬁi"gﬁéﬁﬁE or 2
(MC - on (req} | |
1 V3I7E 21F
M06 00002, s
v 2Pecify Vehicl
ﬂﬂ'ﬂﬁl, CSM ©
00002, 1M
PRO
2 P U6 3 GET LaT,LONG (Lo
Load desired CET R Olsec)
PRU
. 3 F 06 43
. LAT.LDHE.&LT
& (RECYCLE) V32 to 5 (g m{ O e
2 (EXIT) e ner t GET 10 min)
2 XXE ve 10,000 nm ;
g : A n; Ay Key V1é NO2E, ll07g

-) % 17.7

¥ 103

LANDMARK LIGHTING EVALUATION (CMP)

)
|
i

¥

2

ATTACH SEQ. CAM ADAPTER TO SXT

1/125, 6 FPS
REVIEW OPB AND LC
NOTE TRACKING DATA

ACQ IP-1__
LMK LAT
LMK LONG/Z
CONFIRM ORBRATE ATTITUDE (LMP)
000, 355, 000
SET OPTICS MAN AT IP-I - 5 MIN
SHAFT 0
TRUNNIOM 0
START SEQ CAM ATI P-1 - 2 MIN
NOTE GET IP-1

DETERMINE GET §P-II (LMP)
EVALUATE BOULDER VISIBILITY

NOTE GET IP-II
DETERMINE GET LMK (LMP)

EVALUATE SCENE AT JP-11 AND EVERY 20 SEC
AMOUNT STD CRATER VISIBLE
BEST STD CRATER MARKING POINT

BEST RECOGNITION PATTERNS
BOULDER OBSERVATIONS

MONITOR CMP DESCRIPTION (LMP)

Et-ntﬂmm

e

cCd

£ld




8
&
2
&

b l I

14 EVALUATE SCENE AT EACH
LMK
| MINIMUM CRATER SIZE FOR g:ﬁﬁ?ﬁgr e
| AMOUNT STD CRATER VISIBLE

| BEST STD CRATER MARK
| BEST RECOGNITION PATTERNG

515 MONITOR CMP DESCRIPTION (LMP)

|16  EVALUATE SCENE IN
| LUAT AMPTATIOHEARTHSHIHE EVERY 20 SEC

TYPES OF FEATURES VISIBLE

i MINIMUM CRATER SIZ
e curee szt o
| BEST RECOGNITION PATTERNS

i

Basic D?
Changed —

®Nov, 27. 1968

=

F 06 45

G=19

P22 - ORBITAL NAVIGATION
CMC - on (req)
ISS - on and aligned (req)
SCS - on (req)
BMAG MODE (3) - RATE 2
G&N PWR OPTICS - on (verifvy)
OPTICS COUPLING - RESOLVED

SPEED - MED

OPT ZERO - ZERO (verify)
OPT MODE - CMC

V37E 22E
R3=MAX MGA
(REJECT) R3>60° to P52
R3<60° IMU ALIGNED
MNVR To SIGHTING ATTITUDE
Roll to keep shait axis >10° from
plane defined by X axis & LOS to
LMK
OPT MODE - MAN
OPT ZERO - OFF
PRO (To 3 for earth orbit)
(AUTO) OPT ZERO - OFF
PRO (To 3 for earth orbit)

(.01°)

(MAN)

(lunar orbit onlv)
R2 ABCDE lmk code
Load 1lmk code

A=1(known), 2(unknown)

B=INDEX OF OFFSET designator

C=not used

DE=LMK ID
1IF A=2

OPT MODE - MAN
PRO to 5
or IF A=1 & DE#00
PRO to & (To 5 if OPTICS - MAN)

or IF A=1 & DE=00
PRO to 3

F 05 70

LAT,LONG/2,ALT (.001°,.001°,.01nm)

Load lmk coords
PRO (To 5 IF OPTICS - MAN)

F 06 89

i

6£-0€d

cid




G20
06 92 SHAFT, TRUN Npw oCDr (.01°
*POSS Prog Alarm 1£ (T*'Qﬂl )

&
to acquire
*F 05 09 npsns e **

G=21

P22 - ORBITAL NAVIGATION ;
{LDG SITE - AUTO OPTICS) !
CMC - on (req) E

ISS - on & aligned (req)

* fTREH??ﬂ“}#

& m::ﬂtﬂ ﬂﬂquirﬂ & SCS - on [rE{])

* or vig o P ORB RATE BALL (des) |
E, F 37 * G/N PWR OPTICS - on (verify) i

OPTICS COUPLING - RESOLVED
SPEED - MED
OPT ZERO - ZERO (verifv)

OPT MODE - CMC
16mm camera - installed

Establigh
_Proper pitch
OPTICS MODF - MAN rate

F 51 MARK REQUEST
MARK (vait 10 s
ec betwe
After sufficient HﬁRKg? HARKS)
*After 5 MARKS : *
*F 50 2% 00016 Tepw MARKS#

6E-0fd

1 V37E 22E

F 06 45 R3I=Max MGA with X axis in-plane
®If R3 > 60°, Co To P52*

PRO
MNVR to SIGHTING ATTITUDE
Roll to keep shaft axis > 10° from :
plane defined by X axis & LOS to LMK |

f FO5 711 g2 ABCDE LMK DATA
Load 1;k code (jif nec)
A=1 if KNOWN 1My

PRO

2z FO5 70 R2=ILMK DATA
Load 10001
OPT ZERO - OFF

PRO ié
3 06 92 AUTO OPTICS SHAFT, TRUN  (.01°,.001°)
*POSS Prog Alarm It (Trun }Sn“)*'ﬁ
* MNVR to acquire *
*F 05 09 00404 (Trun >90°)%
# MNVR to acquire 0
¥ PRO ®
* or VI4E, TV 37 il

Establish proper pitch rate
OPTICS MODE - MAN

¢4

{ﬁlhiinnt;

= - ; - - r
; i
e L }
e 10 Y
. 2
% o n i : .:'- o m
. L e e A P T e L .
T e |

LT




4 o S . ! Guzz iy ¥ ;" 2
a 4 F 51 REQUES™ MARK
. MARK {wait 10 sec between HHRKE}
- After sufficient MARKS: . ;
o *After 5 MARKS. n :* :
X *F 50 25 00016 TERM MARKS g
. PRO R‘* a
FT* 5 F 0571 R2=10001 1MK DATA
: PRO
| 6  F 06 49 AR,AV ORB PARA (.lom,. !
Hold 1 min e IPe) voe
PRO
: 7 F 06 B9  LAT,LONG/2,ALT (.001°,.001° .0 0m)
% Compare with map | HRE A
V34E
- B ¥ 37 - XXE
5 OPT ZERO - ZERO z 2 F 0570
Y 3 F 51
4 F 16 91

b c s o103

G=-23

P22 ORBITAL NAVICATION ;
(UNKN CONT PT. - MAN OPTICS)
CMC - on (req) %
ISS - on & aligned (req)
SCS - on (req)
ORB RATE BALL (des)
BMAG MODE (3) - RATE 2
G/N PWR OPTICS - on (verify)
OPT ZERO - ZERO (verify)
OPT MODE - MAN
16mm camera - installed
RCDR - LBR/RCD/FWD (Verify)
V37E 22E

R3=Max MGA with X axis in-plane
#I1f R3 > 60°, Go to P52%

MNVR to SIGHTING ATTITUDE
Roll to keep shaft axis > 10° from
plane defined by X axis & LOS to LMK

PRO B
R2=IMK DATA :E
LOAD 20000 S

Establish proper pitch rate
OPT ZERO - OFF

PRO ’gg
REQUEST MARK

V16 NI1E

SHAFT ,TRUN (.01°,.001°)

MARK (wait 10 sec between MARKS)
After sufficient MARKS:
*After 5 MARKS: &
®F 50 25 00016 TERM MARKS#®
KEY RLSE
PRO

£cd












































































































































































































