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LIST OF ACRONYMS AND ABBREVIATIONS

ACQ Acquisition

ADJ Adjust

AOH Apollo Operations Handbook
AOS Acquisition of Signal

ATT Attitude

AWY Away

BEF Blunt End Forward

B/U Backup

CALIB Calibration

CB Circuit Breaker

CDH Constant Delta Height

CDR Commander

CM Command Module

CMC Command Module Computer

CMD Command Module Commander's Position
CMP Command Module Pilot

COAS Crew Optical Alignment Sight. .
€SI Concentric Segquence Initiation
"CSM Command and Service Module

CT - Cease Tracking

DAP Digital Autopilot

DH Delta Height

DOT Descent Orbit Insertion

DPS Descent Propulsion System

DSKY Display and Keyboard

by Delta Velocity

DWN Down

EMS Entry Monitor System

ET Event Timer

FDAI Flight. Director Attitude Indicator

FPS Feet Per Second
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FWD Forward

GDC Gryo Display Coupler

GET Ground Elapsed Time

GETI Ground Elapsed Time of Ignition
GMBL Gimbal

GND Ground {Mission Control)

GPI Gimbal Position Indicator
HA Apogee Altitude

HGA High-Gain Antenna

HOR Horizon

HORIZ Horizontal

HP Perigee Altitude

IMU Inertial Measurement Unit
INS Insertion

IT Initiate Tracking

LEB Lower Equipment Bay

LGC LM Guidance Computer

LLMK * Lunar Landmark

LM ‘ Lunar Module

LMK Landmark

LMP Lunar Module Pilot

LOI Lunar Orbit Injection

LOS Loss of Signal

LV Launch Vehicle

MNVR Maneuver

MCC Midcourse Correction

MCC-H Mission Control Center - Houston
MDC Main Display Console

MGA Middle Gimbal Angle

MSFN Manned Space Flight Network
MTCS Move to Command Seat

MTLEB Move to Lower Equipment Bay '
MTVC Manual Thrust Vector Control

NAY Navigation
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OPT Optics

ORDEAL Orbital Rate-Drive Earth and Lunar
0SS Optical Subsystem

PAD Data Voiced to Crew From Ground
PB Pushbutton

PC Piane Change

PDI Powered Descent Initiation

PGNCS Primary Guidance, Navigation; and Control System
PHS Phasing

PIPA Pulse Integrating Pendulous Accelerometers
PLM LM Pitech Angle

PRO Proceed

PROG Program

PROP Propellant.

R Range

RCS Reaction Control System.

RDOT Range Rate

REFSMMAT Reference Stable Member Matrix
RHC Rotation Hand Cohtroller

RR Rendezvous*Radar

S Shaft

5C Spacécraft

5CS Stabilizatidh and Contrdl System
SCT Scanning Telescope

SECS Sequence Events Control System
SEF Small End Forward

SEP Separation

$-IVB Saturn S-IVB Stage

SM Service ModuTe

SPS Service Propulsion Systém

s/U " Setup

SXT Sextant

SYNC Synchronize

TEI Transearth Injection

TEMCC Transearth Midcourse Correction
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TFI Time From Ignition

THC Translation Hand Controller

THETA Angle Between SC +X Axijs and Local Horizontal
TIGN Time of Ignition

TLI Transltunar Injection

TLM Telemetry

TLMCC Translunar Midcourse Correction

TPF Terminal Phase Finalization

TP1 Terminal Phase Initiation

TRUN Jrunnion

TVC Thrust Vector Control

VG Velocity to be Gained

VHF Very High Frequency

(XX:2XX) Indicates GET From Liftoff in Hours:Minutes

(XXX:XX:XX) Indicates GET From Liftoff jn Hours:Minutes:Seconds
(XXX, XXX/XXX,XXX)  (Ordeal/Inertial) Angles {Roll, Pitch, Yaw)
(XX, XX,XX)* . Local Vertical DV's

Tracking Stations

ANG Antigua -Near Space Support Station

BDA Bermuda Near Space Support Station

CRO Carnarvon Near Space Support Station
CYI Canary Near Space Support Station

GYM Guaymas Near Space Support Station

HSK Honeysuckle Deep Space Support Station
HTV Huntsvilie Near Space Support Station
MAD- Madrid Deep Space Support Station

MER Mercury Near Space Support Ship

MIL MILA Near Space Support Station

RED Redstone Near Space Support Ship

TEX Corpus Christi Near Space Support Station

VAN Vanguard Near Space Support Ship
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PURPOSE

This document contains the nominal PGNCS crew procedures

for the CSM-106 spacecraft which will be the target vehicle
for the LM-4 actijve lunar orbit rendezvous. The procedures
were developed in accordance with the Detajiled Test Objectives
P20.78 and P20.77 defined in Reference 10.1.

The purpose of the CSM Rendezvous Procedures document 1is
to provide a single source of procedures information for
use in flight planning, in crew training, and in preparing
onboard data.

This is a confr01 document, subject to review by ail elements

of the Apollo Program and to approval by the Procedures
Configuration Control Board. Comments should be directed to

Mr. Duane K. Mosel, Flight Procedures Branch, Fiight Crew

Support Division, Extension 5340 or to Mr. Stephen G. Paddock, Jr.,
Apollo Flight Crew Operations Group, Houston Operations,

McDonnell Douglas Astronautics Company, Extension 6101.
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INTRODUCTION

The CSM-106/LM-4. Tunar orbit rendezvous exercise will begin
during the twelfth revolution with undocking at 98:10:00
and end at approximately 105:52 with post rendézv%ﬁs station
keeping. The CSM procedures during. this.period are divided
into eight segments of major activities which are discussed
in .detail.in Section 3.0.

The noﬁina]-@SM—]Oﬁ/LMf4 mission profile is contained in
Figure (2-1). This figure shows the Tocations in time and
re1ati§e positions in space of. the most significant nominal
missién events.‘ Trajécioﬁy\data,used to generate the mission

profile and timeline for procedures development was obtained

from References 10.2, 10,15, and 10.18. .The rendezvous naviga-
tion update schedule assumed in the procedures was obtained
from References '10.16 ‘and 10.20. ‘The schedule indicates tracking
periods and assumes a on€ per minute SXT and VHF mark frequency.
The minimum number of marks requiréd\duﬁ{ng a tracking period
has. been defined as five at the beginning and five at the end

of the period.. However, the minimum number of marks is not
recommended since simulation experience has shown that the
planned number of marks is not always achieved due to systems
monitoring requirements or target visibiTity problems. In
addition, the ‘general rules for SXT/VHF marking as defined in
Reference 10.3 should be followed.

A history of the CSM body attitudes during the rendezvous is
presented in Figure (2-2) through (2-5). Each figure illustrates
the body attitudes with respect to the Moon, Sun, and Earth



and indicates FDAI roll, pitch, and yaw gimbal angles and
the ORDEAL pitch angle for significant events during each
tunar orbit. The orbital position of the CSM at each event
is assumed and no attempt is made to show the LM orbital
position other than an indication of it being above {below)
and behind (ahead) the CSM. '

Sections 4.0, 5.0, and 6.0 contain the onboard nominal
rendezvous checklist; a summary timeline and summary
checklist for the nominal mission, and the procedures
ground rules, detajled nominal mission procedures, and CSM
attitude summary, respectively. Section 7.0 contains a
description of the five abort and rescue cases for which
onboard rescue checklists have been developed. These cases
are:

1)* PDI Abort - LM Active/CSM Backup

. 2) Partial LM Phasing (DV greater than or Equal to
40 FPS) - CSM Active

3) Partial LM Phasing (DV less than 40 FPS) -
CSM Active

4) Zero LM Insertion - CSM Active
5) . Partial LM Insertion - CSM Active

Section 8.0 contains the one-page onboard rescue checklist

and a relative motion plot and pad page for each of the five

LM rescue cases. A LM rescue procedures summary is contained

in Section 9.0 including rescue procedures ground rules, summary
timelines, and CSM attitude and navigation summaries for each
rescue case.

A1T nominal and rescue procedures and onboard data were generated
assuming a Mission F 1iftoff on 18 May 1969, at 16:49:00 GMI,
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MISSION F FIGURE 2-2
LUNAR ORBIT RENDEZYOUS
ATTITUDE TIME HISTORY
FOR THE CSM
P20
{99+39)
(0227/317.0)
UNDOCKING
{98+10+00)

{180,12/14,0}

SUN
LM DOl
(99+33+59}
{0,215/3200)

CSM ROLL
180°
(98 +12)
{0,50/14,0]

CSM SEPARATION
{98+35+16)
{0,90/14,0}

INITIATE
LM RR CHECKS

DIRECTION. OF
ORBITAL MOTION 15
CLOCKWISE

(180,12./15,0)
[ INERTIAL vAW EARTH
INERTIAL PITCH
ORDEAL PITCH
INERTIAL ROLL
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MISSION F

LUNAR ORBIT RENDEZVOUS
ATTITUDE TIME HISTORY
FOR THE CSM

P20
(101 + 49)
(180,108/162,0}

FIGURE 2-3

)5;4

CSM ROLL

by 1800
_ PITCH UP 70°
{100 +12)
~e {180,278/268,0)
202 ACQ MSFN
__g -
a
%
>
o
z
P20
{100+ 25)
(180,293/243,0)
(101414}
(180,337/138,0} .

\\

A

A

: 2
LM PHASING
P20
DIRECTION. OF 180,308/188,0)
‘ORBITAL MOTION IS 100445+ 21}
CLOCKWISE {180,307/193,0)
180,12/15,0)

| TINERTIAL YAW
INERTEAL PITCH
ORDEAL PITCH
INERTiAL ROLL
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MISSION F

FIGURE 2-4

LUNAR ORBIT. RENDEZVQUS
ATTITUDE TIME HISTORY
FOR THE CSM

P20
CSM BACKUP CSI (163+38) P20
(103+33+46) (180,155/239,0} {r04+02)
{180,180/2770) (180,156/167,0}
P20
102+23)
{180,155/285,0)

PITCH DOWN
50°
tio2+11)
{180,194/ 182,0)
ACQ MSEN
COPY PADS

DESCENT STAGE
M JETTISION

»
LY
T
{103 +02)

(180,161/354,0}
Y CSM BACKUP INSERTION
P52 (102+46+18)
MSFN UPLINK {180,32/272,0)
DIRECTION OF (102+52)
ORBITAL MOTION 5 P20, P32
CLOCKWISE (102 +546)
(180.12/15.0) (180,16 2/13,0
11 [ SiNErTIAL Yaw EARTH

INERTIAL PITCH
ORDEAL PITCH
INERTIAL ROLL
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MISSION F FIGURE 2-5
LUNAR ORBIT RENDEZVQUS
ATTITUDE TIME HISTORY
FOR THE GSM
COAS TRACK
{105+41)
(0,274/346,0}
LM BRAKING
LM TPF
: lios 452}
CSM BACKUP MCC2 ..
{TP1+30) . ,j\;:%
! {0,302/20,0) , ‘;‘i“
S LM

PLANE CHANGE

{104 +02+00)
e (180,156167,0)
~ S
L \

P35 P20
(105+26)
(0,269/25,0)

SM BACKUP MCC!
{TP1+15)

(0,265/2%,0)

P35P20
{105+11)
(0, 247748,0)

CSM ROLL
1802
. {(104+23)

+, (0,167/108,0)
ACQ MSFN

CSM BACKUP TPI
(105+0% +00)
{0,20815,0}

CSM BACKUP CDH

P20, P34 (104+21+42)
{t04+35) (0,1956/1030)
{0,229/ 1400)
DIRECTION OF
ORBITAL MOTION IS
CLOCKWISE
{180,1215,0) garTH (LD

“INERTIAL YAW
INERTIAL PITCH
ORDEAL PITCH
INERTIAL ROLL



3.0

3.1

DISCUSSION OF NOMINAL MAJOR EVENTS

Undocking and Separation

The preparation for undocking includes obtaining a MCC-H
upTink of the CSM vector and copying the Separation maneuver
pad at 97:05. Thirty minutes prior to undocking an auto-
matic maneuver to the undocking attitude is performed using
extended verb 49, This attitude is identical inertially to
the Separation burn attitude except for the roll angle which
is 180 degrees and & 14-degree yaw which is required during
a pre-undocking LM AGS calibration. Prior to undocking, the
CSM is yawed to zero degrees, a RR transponder check is made,
the GDC is aligned to the IMU, the FDAI ORDEAL is verified,
and the DAP is reloaded to reflect a CSM only configuration,
At 98:10 undocking is performed after which the CSM will
station keep in SCS control at about 40 feet. The CMP will
then. inspect and photograph the LM Tanding gear and descent
engine bell as the LM does a 360-degree yaw maneuver. Prior
to the inspaction the CSM will manually roll 180 degrees to
allow acquisition of the MSFN with the HGA for color TV.

At 98:20 LM maneuver P76 pads will be copied for the DOI,
Phasing, and PDI abort burns. Prior to the CSM-active
separation burn at 98:35:16, the CMP will load the External
DV Program, P30, with a minus 2.5 FPS VG, (local vertical).
The RCS Thrust Program, P47, will be called and an automatic
maneuver will be made to the burn attitude which is shown

in Figure (2-2). (This should be a ver& small maneuver
since the undocking attitude was the inertial separation
burn attitude, except for roll.} The burn will be accomplished
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by thrusting aft in the CSM minus X direction (i.e. radially down)
and increasing the DSKY VGX (body) from a plus 2.5 FPS to

5 FPS. The HGA can be utiltized for communication during the
separation burn.

3.2 Descent Orbit Insertion

Following the CSM Separation burn, the Rendezvous Navigation
Program, P20, will be called and the CSM maneuvered automatically
40 degrees to the preferred track axis for LM radar, VHF range,
and optics checks. An IMU realign to REFSMMAT will be per-
formed after sunset at 98:55 using the IMU Realign Program,

P22. At approximately 99:05 CSM and LM state vectors will bhe
uplinked by MCC~H., Since the CSM does not backup the DOI burn,
its only function will be to monitor the LM burn and hold an
attitude which provides radar transponder coverage. This will
be done in Program P20 with SXT tracking along the preferred
track axis. The Target DV Program, P76, will be loaded with the
LM DOI burn parameters and these data incorporated when the

burn is confirmed by the LM. LM DOI occurs at 99:33:59.

The attitude of the CSM from the CSM Separation burn through
LOS prior to the LM DOI burn is favorable for HGA communications.

3.3 Phasing

Following the DOI burn, Program P20 will be called and the CSM
attitude will be trimmed to the preferred track axis if required.
The CMP will confirm that the rendezvous navigation program is
tracking the LM correctiy. At 100:07 the CSM will be manually
rolled 180 degrees and pitched up 70 degrees to allow acquisition
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with the HGA. At 100:25 Program P20 will be caTlled and the
CSM will be maneuvered 25 degrees to the preferred track axis.
A period of SXT/VHF marking will occur from T00:27 to 100:37.
The CSM will net back up the LM Phasing burn so it will be
tracking with the preferred track axis during the burn. LM
Phasing occurs at 100:46:21. After confirmation of the
nominal LM Phasing burn, the CMP will incorporate the LM
Phasing burn parameters into Program P76, In the event the LM
cannot perform the Phasing burn or performs a partial burn,
the CSM will do nothing immediately but will setup to do the
prescribed rescue burn at approximately 101:33, The CSM has
HGA coverage continuously from AGS through the Phasing burn.

Insertion

Following the LM Phasing burn, Program P20 will be called and
tracking with the preferred track axis will again be established.
A period of SXT/VHF marking occurs from 100:51 to 101:24. This
period is interrupted for 13 minutes during which time the LM

does a P52 (tracker light not visible). Only VHF marks are taken
during this period. At approximately 101.:10 maneuver pads for
the M Insertion burn and the CSM Backup Insertion burn are trans-
mitted and copied. Another period of SXT/VHF navigation updates
occurs from 101:49 to 102:09. These update periods include VHF
marks only if the range is Tess than the 327 ‘N.M. VHF range
measurement limit. At 102:11 AOS occurs and the CSM will be
pitched down 50 degrees and the MSFN acquired with the HGA. The
MCC-H will uplink the CSM state vector and the CSM Backup Insertion
burn pad will be updated at this time if required. The CSM Backup
Insertion burn parameters, targeted three minutes after the LM
ignition time, will be loaded into Program P30 at 102:30 and Pro-
gram P40 will be called at 102:32. The maneuver to the burn
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attitude will require a pitch down of 110 degrees. Following
the attitude maneuver, the SPS will be configured for the
backup burn and the GDC aligned to the IMU. The LM Insertion
occurs at 102:43:18. After confirmation is received that the
LM has completed the burn, Program P76 will be called and the
LM burn data incorporated into the CMC LM state vector. The
CSM attitudes as shown in Figure (2-3) and (2-4) are compatibie
with HGA usage during the phase.

Concentric Seguence Initiation

Immediately following the Insertion burn, a P52 IMU realign to
REFSMMAT will be performed and the MCC-H will uplink the LM
state vector to the CMC. The LM vector will be that computed
by the LM after Insertion and relayed to the ground.

Program P20 will then be called and an automatic pitch maneuver

of 101 degrees will be made to the preferred track attitude. At
102:59 the CSI Targeting Program, P32, is called and the CSM

Backup CSI targeting parameters are loaded. The CSM CSI burn

will be targeted for 103:33:46 which 1is identical to the LM TIGN.

A period of SXT/VHF marking will then take place from 103:02 to
103:07 followed by a period of VHF only marks to 103:25. Con-
currently with the VHF only tracking, the CMP will obtain the LM
and CSM out-of-plane velocities from extended verb 90 for inclusion
in the LM and CSM CSI targeting programs.

At approximately 103:28 the LM will voice over its CSI solution

for P76. Program P40 will then be calied and an automatic pitch
maneuver of 11 degrees will be made to the Backup CSI burn attitude.
The LM CSI burn occurs at 103:33:46.: After verification of the
nominal LM €SI burn, the CMP will incorporate the LM burn para-
meters in Program P76.
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The CSM attitude, as specified in Figure (2-4) is compatible
with HGA coverage from Insertion until the beginning of the
track period at about 103:02 at which time the attitude may

be unfavorable. The tracking attitude later in the period does
afford HGA coverage until LOS at 103:23.

Constant Delta Height and Plane Change

At T03:38 approximately four minutes after the LM CSI burn,
Program P20 will be called and an automatic maneuver of 38
degrees will be made to the preferred track axis. A period

of SXT/VHF markings occurs from 103:41 to 104:02. At 103:44
after three SXT/VHF marks, the WR matrix (2000,2) will be

Toaded. Extended verb 90 will be calied at 103:55 and the
targeting parameters for the LM Plane Change maneuver will

be computed and voiced to the LM. The CSM onboard state

vectors are used instead of the LM state vectors, because the

CSM knowledge of the out-of-plane positions with SXT tracking

is more accurate than the LM knowledge of cut-of-plane positions
with radar tracking. Following the LM Plane Change burn at
104:02, the target DV parameters are incorporated into the LM
state vector, At 104:05 the CDH targeting Program P33 will be
called and the CSM Backup CDH burn will be targeted for 104:31:42
which is the LM TIGN. Since the CSM nominally does not backup
the LM Plane Change burn, a trim maneuver to the preferred track
axis should not be required when Program P33 is called. SXT and
VHF marks will be taken from 104:08 to 104:20, at which time
tracking is terminated and the CSM will voice to the LM an extended
verb 90 out-of-plane solution. At 104:22 the CSM wiil be manually
maneuvered 180 degrees 1in roll so that the MSFN can be acquired
with the HGA. Approximately five minutes before the LM CDH burn
the CMP copies the LM CDH pad .for iater loading of Program P76.
The RCS Thrust Program, P41, is calied at 104:29 and the burn



3.7

3.8

-14-

attitude maneuver is bypassed if the nominally zero burn is
small. Following the LM CDH burn at 104:31:42, Program P76 is
called and the LM CDH burn incorporated into the CMC LM state
vector.

The CSM attitudes are favorable for HGA communications from
approximately 104:22 through the CDH burn as shown in Figure (2-5).

Terminal Phase Initiation

After completion of the LM CDH burn, Program P20 will be called
which will request an automatic maneuver of 49 degrees to the
preferred tracking attitude. Program P34 will be called and the

CSM Backup TPI burn Data will be Toaded with the elevation angle
option. SXT and VHF marks are scheduled for a period of 18 minutes
starting at 104:38. It is probable that sun interference in the SXT
will Timit the total number of SXT marks to 11 taken in darkness.

After moving to the command seat, the CMP will verify the ORDEAL
FDAI. He will then recall P34 and, using the "TIGN" option with
the LM computed TPI TIGN, compute the CSM TPI Backup burn para-
meters. Program P40 will be called and an automatic maneuver of

53 degrees will be made to the TPI burn attitude. The TPI burn
will nominally ‘be performed at 105:09:00 with a CSM to LM elevation
angle of 208.3 degrees. After the LM has completed the burn the
CMP will qdncorporate the LM target DV in Program P76. As seen in
Figure (2-5), the CSM has HGA coverage from acquisition right after
A0S through the TPI burn.

TPI To Station Keeping

After the TPI burn, Program P20 will be called and the CSM will
be automatically maneyvered 33 degrees to the preferred track
attitude. The CMP will move to the LEB during the maneuver,



-15-

call the MCC Targeting Program, P35, and take SXT and VHF
marks for eight minutes starting-at 105:13. After obtaining
the MCCT solution in Program P35 he will compare it with the
LM solution and call Program P41 in preparation for the backup
burn. The CSM will not maneuver from the preferred tracking
attitude. The MCCI burn will nominally be performed by the LM
at 105:24:00 (TPI plus 15 minutes). After MCCT the CMP will
incorporate the LM MCC1 Target DV in Program P76.

Following MCCT, Program P35 will be called and an automatic
trim to the preferred tracking attitude will be made if
required. SXT and VHF marks will be taken for a period of

9 minutes terminating at 105:35. The MCC2 solution will be
compared with the LM TPI solution, after which Program P41
will be cailed. The CSM will remain at the preferred tracking
attitude while the LM performs MCC2 at 105:39:00 (TPI plus

30 minutes). After MCC2 the CMP will incorporate the LM
Target DV in Program P76.

-The CSM will then be maneuvered automatically 34 degrees to
the COAS tracking attitude using extended verb 89 while the
CMP moves back to the command seat. The Thrust Monitor Pro-
gram, P47, will be called at a range of 1.25 nautical miles
and VHF ranging data and V83 will be used to monitor the LM
line-of-sight control and braking. Should the LM experience
difficulty, the CSM will perform the 1ine-of-sight control

and braking. The braking gates are specified in the checklist
of Section 4.0. TPF nominally occurs at 105:52:00.
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NOMINAL ONBQARD RENDEZVOUS CHECKLIST

The nominal CSM onboard rendezvous checklist is presented

in this Section. The rendezvous checklist was formulated

to be compatible with crew operations in simuTators and in
flight. Therefore, the -checklist reflects procedures in

an extremely abbreviated form. -The narrative presented in
Section 3.0 provides a word description of the checklist
events, The rendezvous checklist procedures have in part
been verified on a man-in-the-loop simulator. Additional
simulations will occur before Taunch and the rendezvous
checklist updated accordingly to produce a verified checklist.

The nominal onboard rendezvous checklist includes procedures
for performing all CSM PGNCS activities required during the

LM active rendezvous, AlT activities required for the opera-
tion and/or monitoring of systems other than the PGNCS will be
included in the rendezvous checklist by the appropriate systems
persaonnel,



33
81

22

47
48
33
81
22
ave

11
37

47
48
33
81
22
AP
1
37

EXTERNAL DY PADS

17~
NOMINAL LM IGNITION TIMES

CSM SEP PAD
00 .3 000 s 0O .
+[0000.0 {+ | 0000.0 0002.5
XXX XXX XXX
CSM BACKUP
INSERTION PAD
INITIAL
+ .| +| 00000.
00 $ 000 20
XXX XXX XXX
X
00§ 000 30
00 © 000 ¢ O
CSM BACKUP
INSERTION PAD.
UPDATE
* L[+ | 00000.

00 T 000 3 0
XXX XXX XXX
X

00 S 000 % 0

00 s 000 3 0

L

. ZERO INSERTION

¢SI 11| 00 T 000 v o0 . 11
PC 33/ 00 s 000 ¢ 0
TPI 37| 00 s 000 e 0, N
RESCUE TWO PAD
471+ | .1+ 00000. "
48] - ) .
. . 81
33} 00 T+ 000 v o0 "
81
22| XXX XXX XXX
AVC X
11| 00 T o0co &
37| 00 T o000 o0 13
N I 81
CANNED RESCUE TWO PADS FOR: 37
1. LM PDI ABORT .
2. PARTIAL PHASING (0 - 40) 59
3. PARTIAL PHASING (40 - NOM) L0S BT
4
5

.

PARTIAL INSERTION

ARE INCLUDED ON RESCUE CHECKLISTS

CSM RENDEZVOUS

RESCUE PADS

81

CSI ONE
00 . 000 o
CSI TWO
00 $ " o000
CDH
00 : 000 &
TPI
00 . 000 o
e XX s XX




97:

|

ngg_,L_Ji?‘D"
27

|

97:30

Z2mn=

CONTINGENCY EVA PREP

— P00; MCC-H UPLINK RLS
AND CSM VECTOR

V66

COPY: CSM SEP PADS

DONN HELMET AND GLOVES

CSM/LM COMM CHECK

VHF AM A - SIMPLEX

VHF RCV ONLY ~ B DATA

— MIN DB FOR LM RCS COLD FIRE CHECKS

~— MAX DB FOR LM RCS MOT FIRE CHECKS

— VERIFY AUTO RCS SEL-C4(-PITCH-X)-OFF
VERIFY AUTO RCS SEL-B3(+YAW-X)-OFF FOR LM
RR SELF TEST
VERIFY RNDZ XPHNDR-OFF

L1al

97:30

1

97: 40 -

97:50

CONFIGURE CAMERA:
CM/SEQ/18/CEX-BRKT (RH WIN)
MIR (f11,250,00) 6FPS,15 MIN

| DAP (21112} {+37768) (-00052
V46 \11111/\+30847/ \+00059
GND 47 | + Lot
UPDATE 48

V62

V49;AUTO TO UNDOCKING ATTITUBE (180, 282/14,14)
( INERTIAL SEP ATT EXCEPT ROLL AND 14° YAW)

UNDOCK GET| 98: 10: Q0
LoaD 22| 180 | 14 |14
— SC CONT-CMC

CMC MODE-FREE {AS REQ FOR AGS CALIB)
CMC MODE-AUTO {AFTER 32 SEC)

VERIFY MAX DB FOR AGS CALIB

SYSTEMS CHECKS AND SWITCH VER

YAW 14° LEFT AFTER LM AGS
CALIB ({180,312/14,0)

"RR XPNDR CHECKS:

RNDZ XPNDR ACTIVATION & SELF TEST
cb RNDZ XPNDR FLT BUS - close (verify)
RNDZ XPMDR - HTR for 24 min
(1 min if self test only)
RNDZ XPNDR - PWR
SYS TEST (1h} - XPNDR
SYS TEST (rh) - A {RRT XMTR QUT PWR)
SYS TEST ind -»1 wdc
SYS TEST (rh) - B (RRT AGC SIG)
RNDZ XPNDR - TEST {hold)

98:00

SYS TEST ind -»>1 vdc




r o ~ El - -]9— - - -
98:00 : . . X kR ok k% %
T RWDZ XPNDR OPERATE 8307 P30 (LOAD VGZ=-2.5) i
. @@’

—- SYS TEST ind - 0 - 4.5 vdc ~5 ] AN
_ SYS TEST (rh) - C (RRT FREQ LOCK) 3 | ‘\(5\
SYS TEST ind - <8 vdc unlocked,>4 vdc P41 (TRIM) 2/
= SYS TEST (rh) - B locked — | M-
1 RCS /—I—\
K . = SEP
— 1 L (R=R=0)(IF NOT; V66) —
_| |__ebc ALIGN 0 | —{CsM SEP (98:35:16) (0, 0, -2.5)
ORDEAL (V83) (THRUST AFT) 9> 90/14, 0)

. 11100 (BURN vGX 2.5 — 5.,0)

---------------------------------- , [ P20 (AUTO 40°)(0,145/55,0)

98:10~——." ‘—{UNDOCKING (98.]0.00) (]80, 12714, U)l 98: 40 —F VHF ANT-RT
25 . 2. AUTG RCS SEL - B3; C4-MNA . _ VHF AM B - DUPLEX/RANGING
1| Dbv ce-csM ‘ LM RR CHECKS
- RR XPNDR-PWR(VERIFY) - EMS VHF AND V83 RANGE (98345 |
i ROLL LEFT 180°(2°/SEC)»{0,50/14,0) ] OPTICS CHECKS iR = 0.21°
Tal | vea; ACQ MSFN R = 2.8
o4 PHOTOS; COLOR TV ‘“%L \@gj —y ‘ R =72.8
—Is|.-| mspect LM S % .
X5, : -

1 (LM 360° YAW))/—\Z ol %
- . INSPECT ) ] /_(_\
98:20 - COPY PADS o 98:40

as | {1 0 -.3 T \\\

S : l S A pysaes - § )
RV 33 . ° (20) e _] \

tul 170.4 0 -95.6 _ ) § N
%;’; s|."] 4 [ . .__|pHASING . \ ,

1k 33 2 : ey B %hpsz (OPTION 3)

4 %2 0 g | 05 . 101

| 84 | . | . |01 asort 1 § 93 j'g 102

B 33 |, s . P76 - \ s

- | (4) _ \ . 35 _[103
08:30 — oAb (I1192) vag;sc cont-cme - {59100 — N .

= -




99100 — - CONFIRM

99130 )

1\ L A w &

1 \ * - 76 LOAD : o

| §—_GDC ALIGN (0, 215/320, 0)
o § ORDEAL (v83) e LI DOI (99:33:59) (~71.1,0,~.3)] |

. § D vecrors o A0 R VHE AN B-DUPLEX/RANGING 159:36 |

- \ STt COMPUTE RDOT FOR LM iR = 3.1 1

\ CONFIRM LM DOI ik = 71.81
- \ P76(20); V82(LM)(10 x 60)
- § — P20 (TRIM)(0,227/317,0)

99:10-— .

99:40

&

L g e .
. t}.\\
/”’M@\v\
"™ OPTICS TRACK 99:39

—— VHF AM A-SIMPLEX/DATA

1 N TR TN N WS M {riiJll'trJl!lilll
— o

in
_“ E § h (0, 227/317, 0)
1 § i“éé:::i?""i
| § R - 85
e \ 99:20 | 99: 50 T ’
] § {5
-11 : iﬁ%
N
99:0 _:§ P20 (AUTO 55°)(0,206/332,0) | :géggg—g——ﬁ—-.i
R = 159.5;




100:00

100:20 —F

21 —

~19

[Ty R e

100: 30 —

J— LM GO/NO-GO PDI ABORT

Zmunx

100:03
(0, 321/338, 0)

_ [ ROLL 180° AND

PITCH UP 70°
+ (180,278/268,0)
PO0; Vb4: ACQ MSFN

r100:10 1
R =45.4 1
‘R = 304.7

" A05,100:12
~" (180, 278/268, 0)

V67 (00289,00173,00001)

— P20 (AUTO 25°)(180,293/243,0)

" V87; V57
COMMENT ON LM VISIBILITY
DURING LM DESCENT AND

ASCENT. RECORD GET OF e

L | VISUAL LOSS AND ACQ OF LM. 1100:30 |
v ‘R = 125.7!
IR = 470.3:

H
F

214

109:

Z2TmunXx

L. P76(32);

|

GET OF LOSS AND ACQ

LOSS
ACQ

eeije 8
LE-RL N

NI <] X

¢ CATLED LR PHASING

:[PARTIAL PHASING CHECKLIST
RESCUE BURN AT 107:33

{PARTIAL PHASING CHECKLIST

v49  PTTTTTTTT

PHASING
(180, 309/195,-0)

LM PHASING (100:46:21)(170.4,0,~95.6)]
Va2 (LM)(10X196)

P20 (TRIM})
COPY LM INSERTION P76 PAD

B
V87; V57 iR
1R

. V93 (AFTER
3 SXT MARKS)

ME =\ =t

——

.
(%) \&ﬂj~“§§§$f
" 100357
~ (180, 316/1é;‘\33\\NL




101:10

128

101:20

+38

101:30

=T X

NI AN I o I N S B A R A R

10

LM P52

— COPY INITIAL CSM BACKUP INSERTION PAD
COPY LM INSERTION P76 PAD
-189.2 0 -83.9

84
33 . :

]
O TR~ — WL

Lo L )

7777777777777 777

V57

/,/”"—“101:1;f*\\‘\\\

(180, 337/138, 0)

Vas

22+

101:30

1 1 | L1 1 |

101: 40 —

101:50

| | I S B | | I

o
|

I O | | ]

27

102:00

— GDC ALIGN
ORDEAL (v83)

—

V87(R<327); V57

T~ =

NEN ‘
(180, 108/162, 0)

—— V93 (THREE SXT MARKS PROCESSED)




T102:00

r ’ Tg.-n::-:

~—fxwn’

vgg - - é%

PITCH DOWN 50°
(180, 194/182 50).

P00; V64; Acq MSFN(180, 194/182, 0)
. MCC-H UPLINK CSM VECTOR
INSERTION P76 PAD UPDATE

-189.2 0 -83.9
| .| .1
33 . e °

. CSM BACKUP INSERTION PAD UPDATE "

102: 30 —

23

-38 —]

=T =

1102:30
P30 R = 336.4
IR = -336.5

P40 (AUTO 110°)(180,2/272,0)

! FAILED LM INSERTION

|ZERO LM INSERTION; CSM BACKUP
'INSERTION AND ZERO INSERTION CHECKLIST.
PARTIAL LM INSERTION CHECKLIST !
'RESCUE BURN_AT 103:32 X :

;,Ji§>,

L GDC ALIGN s
- INSERTION

) —(LM INSERTION (102:43:18)(-189.2,0;-83:9),

(175.4,0,-107.1)
(180, 32/272 0

— P52 (OPTION 3)- ' ST

'-[CSM INSERTION (102 46:18)

L P00; MCC-H UPLINK LM VECTOR '

—P20 {AUTO 101°)(180,162/13,0)

1 : :
37 . .

7//////

——P32; OBTAIN AND LOAD LM CSI AND TPI TIGN'S

103:00

05 e 40" | 1D1 :
93 . 45 (102 ... e
15 . . 1102:50 i
L] =103 iR 250,
) R = _-416.2!




1103: 00—

-32

Zmn =

o

TR ™ =

{

=rrzo =<

V93; Vv87; V57

V93 AFTER 5 SXT MARKS

__________

23

0

]

]

/77772

br——

103: 30

L 90 LM YDoT To Ly (180, 161/354, 0)
CSM YDOT FOR CSM
75 . ‘ E
81 . .
82 . .
50.5 0
84 . . |
33 . (16)
P32 FINAL COMP '
LOAD N81 VGY WITH (-) CSM Y DOT
LOAD N81 V&X WITH (-)(LM DV+1)
_________ ]
|t csI P76 ﬂ103:28 :
P40 (AUTO 11°) (180,166/277,0) iR = 151.11
V56 'R = 77 .5

24

103:30

B .
4%

er—

SPS

GDC ALIGN £SI

LM CSI (103:33:46)(50.5,0, 0)|

—

M= = N

csM csI {103:33:46) (-52.2,0,0)

P76{16) s v82(45x 45)11180,180/277,0)

P20 (AUTO 38°)(180,155/239,0)

104:00

51 42 :
IR = 137.8 |
V87; V57 ‘R = -124.0;
AFTER THREE SXT MARKS PROCESSED
V67; WR{000.57,0003.4, 00007)
LM PC P76
84 0,0 .| 0,0
13 : : l
-
P ‘.??
o b .
0 4 -
/—L\._, S
103:38
(180, 155/239,‘;;\\*
OBTAIN
LM PC TIGN
V90, LM Y DOT TO LM
LM PC
V87, V57




121

104: 00
]

-30 —
97 e
_24 _
10u: 10— A
. 0
15

—
=
—_—
NN
L_T

=Z=Twn =

e &
Lt PC (104:02:00)| @; @
P76 PC

(180, 156/167, 0)

t--P33; OBTAIN AND- LOAD LM CDH TIGN

"

13| . :

V56

|l04!07 !
- 'R = 105.6 !
IR = -133.4:
s|versvsr e
X El é@ ) "
Y @
VA T - qﬁ&@
. ﬁ v93 (THREE sx; MARKs"/’f%?_j
PROCESSED e
F , - 104:09 ~
. ~ A0S -
75| . . . :
| 81 ° ‘ . .
12 - o 4
V90; LM Y DOT TO' LM
CSM ¥ DOT FOR CSM
[ ROLL 180°  (0,167/108,0)
ACQ MSEN
P33 FINAL COMP
84 . . . ]
33 3 : ]
7 i1o4:30 ;
LM CDH P76 : EE - Z$é§,1i
ke e memama—-—— o
P41; BYPASS MNVR FOR SMALL BUR 5 "

L25].

104: 50

T

105:00

M=™W

RCS

¢. \ofk\'

M CDH (104:31:42)(~.8,0,3.3)

CSM CDH (]04:31:42)€n5,0,-5.0)
576 (0,188/108,0)
P20 (AUTO 29°)(0,229/137,0)
P34 (ELEV OPTION) Flodesg
V87, V57 - iR = 65.6 ‘i
YI3(AFTER 3 VHF MKS); V32 Rz -89
AFTER 3 VHF MARKS P34 RECYCLE

37 208.3 |E
58 o, . o

59 SN

- * 2 [ *
LM TPI TIGN
33| . ) f

. . 1104:50 |
'R = 53.1 |
= -114.2!

18

: P34 RECALL '“------=71°*
S ’ 6.0
58 L. [] []
81 ) S .
59 e | . .
¥ ]
o ] ®
ORDEAL (V83) o)
104:58
P34 RECALL (0, 237/77, 0)
LM TPT TIGN :




i 1 o4 | | |‘.'26 LM MCC2 P76
05:00 — . . . 105: 30 N 84 |
. 33 : . [(8) ¥ _J§ : -~ s | | | .
-7 — P40 (AUTO 53°){0,192/15,0) W T - 2 >
LM TPI P76—— P 2 v
- V56 :]05.03 H — H a1
- . . IR=138.7 ! . . .
= °P3 \\E AN R=109.8! ] g 59 \ . :
- — GDC ALIGN “L +27 | |——P35 FINAL COMP (PRO AT +27)——_f _______ :
e 1105:38
- - TPI \ . T oir=51 |
_ (0, 208/15, 0) 4 ;R =_48.9)
B LM TPI (105:09:00}(22.2,0,-12.1) - o
0 T N\ IS TPI_(105:09:00)(-21:8.0,11.6 +30 Tz (105:39:00) i O
L 105:10 — \ —1( 0,208/15.0) 105: 40 — 199! Lo "‘*-x,\
ot \_ P76 (8} . | o7e 110> 302/20, 0) MCC2
o
a E‘%T E?E‘G‘SP %%72(\?57247”48’0) 4 | - POO; v89; COAS TRACK (34°) {0, 274/346, 0)
| § | -pa7; AT R=1.25 N, N
- \ . ve3 _ [105:45 |
— § 5 LM MCCT P76 ] ER = 2.3 ‘I
R \ X1 g4 . | . | BRAKING GATE R = -34.7,
- %} 33 : : | _ RETICLE
\ v R (FPS) R (FT) R(N.M.) ANGLE
7 \ H : 1 (DEG)
#M— L \ FH® . . . ~ 30 ,6000 1.0 13
105:20—‘- 2 \-8- 59 . . . 105:50 —
S § ' 20 3000 .5 .26
+12 - —L _.I —
P35 FINAL COMP {PRQ AT +12)—==L..___.
—%__, 1105724 1 - |~ 10 1500 , .25 .54
-\*-Pf” iR = 15,1 1 .
N ' g 500 .08 1.6
415 4\ . R = +96.7] i
___§ IMCCY (105:24:00) (0,265/29, 0)] | 105:49 1
I I
P76 iR=1.0 | ({
+17 2 - . iR = :
_§ P35; V93;V87; V57 ] R =318 S
J§ . & || HTpF (105:52:00)] &3,
B *
- l"‘E-‘ - —_ ‘,u’:%‘\
105:30 & /@:J_\ 106:00 //?};FM\
MCC 106:10 AOS GO FOR PYRO ARM * _]
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NOMINAL MAJOR PROCEDURES SUMMARY

The following sections present a summary timeline and check-
1ist of major CSM activities during the nominal Mission F LM
active rendezvous. The timeline in Section 5.1 will aid in
interpreting the data included in the onboard rendezvous
checklist and serves as a time correlated table of contents

for the nominal detailed procedures which follow in Section 6.0.
In addition, Section 5.2 includes a one-page summary checklist
for the nominal mission in a format similar to that utilized for
the LM rescue onboard data.



S¢1 SUMMARY TIMELINF -28-

GET EVENT PROG GET EVENT PROG
(97+40)
{97403) Vag.y 0an N22(1g0+1414)
MOVE TO COMMAND SEAT MNVR TO UNDOCKING ATTITUDE
{97+405) (INERTTAL SEP ATT EXCEPT ROLL
MCC=H UPLINK(RLS AS REQUIRED(POO) AND 14 DEG YAW) (1809282/14914)
AND CSM STATE VFCT0R19V66 ' (97+486) . . .
COPY cSM SEP PADS CMC MODE=FREE(AS REQD FOR LM
DON HELMET AnU GLOVES . AGS CALIB)
. CSM/LLM COMM CHECK CMC MODE~AUTO(AFTER 32 SEC)
{97e¢14) PERFORM SYSTEMS CHECKS AND
VERIFY bAp WIDE n8 FoR . SWITCH VERIFICATION
LM RrS CHECKS . (97+50) ‘ e
(97420} ' Yaw 14 pEG LEFT AFTER LM AGS
VERIFY AUTO RCS SEL . . c, caL1iB (1800312/14,0)
=C4 (=PITCH=X) «0OFF MOVE To LEB -
~B3 (+YAW=X) =nFF. (97+52) '
FOR LM RDR SELF TEST RNDZ XPNDR CHECKS.
VERIFY RNDZ XPNDARwOFF i MOVE To COMMAND SEAT
{97+27) (GB+05)
Los . 6oc, ALIGN TO IMU
(97+30) , (982 06) ~
CONF IGURE CAMERA s VERIFY pROEAL {V83)
(97+35) (98+07) -
LOAD NAP (21112),(V46) - . RELOAD NAP (11102)4(Vé6)
' (11111) (11111)
{o7+38) ) , . SC CONT=SCS
SUNUP . =25 (98410400} -
ﬂﬂa#*ﬁ*#ﬁﬂﬁﬁ %ﬁn##ﬂ#*ﬂﬁﬂ%#ﬁﬂﬁﬂ-% *#6#

VHF 'AM A=SIMPLEX ' UNDOCKTNG (180412/145 09
‘ SRRBHRRORARAGVEOHRBIOIBDHHODIY paRG

STATION -KEEP AT 40 FT

MISSION F NOMINAL TIMELINE APRIL 250 1969



-05

=03

GET EVENT

OV CG=CSM
RNDZ XPNDR PWR=PWR (VERIFY)
ROLL LEFT 180 DEG AT 2 DEG/SEC

{0,50/14,0)

A0S

ACRUIRE MSFN (Vé4)
ACTIVATE CQLOR TV
TAKE PHOTOS
INSPECT LM DURING LM 360 DEG YAW

{064+13)

(POD)

{a8+¢2))
LM STATION KEEP
{98+23)
COPY PADS
{9R+29)
RELOAD DAP(11102)s(Vse)
{01111}
SC CONT«CMC

 {aBe30)

EXTERNAL DV TARGETING
(SEPARATION)
{98432) : =29
RCS THRUST PROGRAM (P41)
AUTO MNVR TO BURN ATTITUDE
(TRIM)
RCS THRUST SETUP
(98+35+16)
ﬂ#i*##Gﬁ#ﬂﬂﬂ#%%%**#&#ﬂﬂﬁﬂ%ﬂi*4**4&
SEPARATION BURN(Hs0r=245) '
(ne90/1490)

THRUST (@) X{2454040) TO (5400040)
Y L A Y T L e LY A Y Y

(P30)

(P41)

MISSION F NOMINAL TIMELINE APRIL 25, 1969

GET

(98+439)

(98+50)
{98+55)

{99+03)

(99+05)

(99+14)
(99+25)

(99+28)

EVENT PROG

RENDEZVOUS NAV PROGRAM
AUTO MNYR TO SXT TRACK
(40 DEG)
(00142/56440)
VHF ANT=RT
VHF AM R=DUPLEX/RANGING
MONITOR LM RR CcHECKS
COMPARE EMS VHF AND V83 RANGE
MOVE Tn LES
PERFORM OPTICS CHECKS

(P20}

SUNDOWN

IMU REALIGN TO REFSMMAT
(OPTION 3)
COPY GYRO TORQUE ANGLES

(P52)

MOVE To CMD SEAT

GOC ALIGN TO IMU
VERIFY nRDEAL{VB3)

MCC~H UPLINK{(CSM AND
AND LM VECTORS)

(PCOD)

VHF AM A=SIMPLEX/DATA
LOS

RENDEZvQUS NAV PROGRAM
AUTO MNVR TO SXT TRACK .
(55 DEG)

{09206/332+0)

MOVE To LEB

{P20)



=02

-39

GET

(99+32)

(99+33+59)

{99+37)
{59+38)

{90eb4)
(100+07)

EVENT PROG

LOAD TARGET DV PROGRaAM
(oo

(P76}

SRS HNBRNBLERGHORERRBEROBBLEOLENN NS

LM DOI BURN(=T1s190r=e3)
#uw##»*wﬁﬂ«*uﬁﬂ*ﬁf#*#**ﬁﬂ»ﬁbﬁ&*iui
MOVE T0O CMD SEAT

VHF AM B8=DUPLEX/RANGING

VHF RCV ONLY=OFF

=21

-‘COMPUTE RDOT FOR 1M

LM ORBIT PARAMETER DISPLAY (Va2)
(9X60)

CONFIRM LM DOI

INCORPORATE P76 DATA g
D01}

SUNUP

RENDEZVOUS NAV PROGRAM (P20
POSSYIBLE AUTO MNVR TO SXT TRACK
(TRIM)

(09227/31799)

MOVE TO LEB

INITIATE LM OPTICS  TRACK

MOVE TO CMD SEAT

ROLL 180 DEG AND PITcH Yp 70 DEG
AT 1 DEG/SEC .
(1809278/2681+0)

MISSION F NOMINAL TIMELINE APRIL 25+ 1969

-30-

GET EVENT PROG
{100+i2)
A0S
ACQUIRE MSFN (y64) (Poo)
(100+20)
DBTAIN GO/NO GO FOR PD1 ABORT
MOVE To LEB
VOT L0AD WI(00248950017:3900001}
{100+25)
RENDEZVOUS NAV PROGRAM (Pem
AUTO MNVR TO SXT TRACK
{25 DEB)
(1809293/24310)
(100+27) - ‘
CALL MARKING ROUTINES{V8T7+VY57)
(100+37) .
' TERMINATE SXT/VHF MARKS(v88)
{100+46+21)
- FURANREFREREIRRRSHENNFRERRB R a0N
LM PHASTING BURN{I70e490v29526)
' {1809307/19300)°
*Qiﬂﬂﬁﬁnﬂﬂiiiﬁiﬁﬁﬁﬂ#ﬂiiiiﬁﬂ#ﬁiu0§§
“{100¢47) .
TARGET nyY PROGRAM (P76)
“(PHASING)
LM -ORBYT PARAMETER DISPLAY (¥82)
© (10Xi96)
(100+48)
RENDEZVOUS NAV PROGRAM (P20)
POSSIBLE AUTO MNVR TO SXT TRACK
(TRIM)
(180+30871881+0)
(100%49)
SUNDOWN



+05

+*28
+38

=57

=37

GET

(100+s51)

(101%401)
{101408)

{101+10)
(101+14)
(101+24)

(101435}

(101+40)

(101%49)
{102+09)

(102+11)

EVENT
CALL MARKING ROUTINES({VB7,4V57)
{PROCESS 3 MARKS9V97?)
TERMINATE SXT MARKS

COPY INITIAL CSM BACKUP TNSERTION
PAn

COPY .M INSERTION P74 PApD
CALL MARKING RQUTINE(VST) '

TERMINATE SXT/VHF MARKS+VBB
LOS

SUnNUp
MOVE TO COMMAND SEAT

6DC ALIGN TO ImU
VERIFY ORDEAL (V83)
MOVE TO LEB

CALL MARKING ROUTINES(VBT, VBT
(PROCESS 3 MARKSV93)

" TERMINATE SXT/VHF MARKS+VB8

MOVE TO CMD SEAT

A0S
PITCH DOWN 5¢ DEG
{1809174/16240)

PROG

=31~

=32

-16

LK

MISSION F NOMINAL TIMELINE APRIL 285s 1969

GET

(102%14)

(102+29)
(102+30)

(102+32}

(102+37)

{102+41)

EVENT

ACQUIRE MSFN (V64)

MCC~H UPLINK(CSM VECTOR)
COPY LM INSERTION P76 PAD UPDATE
AS REQUIRED

COPY CSM BACKUP INSERTION PAD
UPDATE AS REQUIRED

(PUDY

VERIFY ORDEAL (V83)

EXTERNAL OV TARGETING
(INSERTION)

(P30)

SPS THRUST PROGRAM
{INSERTION)
AUTO MNVR TO BURN ATTITUDE
{110 DEG)
(180+3/27240)

(P40

1
SPS THRUST SETUP
(INSERTION)

(P40

GDC ALIgN

(102+43+18)
WA 3 PRI G SRR R DD

LM INSERTION BURN

PROG

(189421 09=B3,9)

*ﬂ*##*ﬁﬁéﬁﬂﬁ*ﬂ##ﬂﬁﬁ##ﬁ#**ﬂ*il#ﬂ*iﬁ

(102+46+1t)
FRATHREEHRREGRG RIS ERDIRRBTIRU N D UND

CSM BACKUP INSERTION BURN
(175e4400=107,1)
(180932727240}

CEE T Y EE L L AL Y R TR L 2E L e



=32

27

~-22

GET

{102+47)

{102+52)

(102+56)

(102+59)

(103+02)

(103+07)

(103+12)

(103+23)

MISSION F NOMINAL TIMELINE APRIL 25

EVENT PROG

TARGET DV PROGRAM (PT6)
{INSERTION)

LM ORRIT PARAMETER DISPLAY(VaR)
(10%45)

-09

SUNDOWN

MOVE TO LEB

IMU REALIGN TO REFSMMAT (P52)
{OPTION 3)

COPY GYRO TORQUE ANGLES

MCC=H UPLINK(LM VECTOR) (P00) =04

RENDEZVOUS NAV PROGRAM (P20) =03

AUTO MNVR T0 SXT TRACK(101 DEG)
(180+162/13,0)

CSI TARGETING PROGRAM (P32) (P20) 0
OBTAIN LM (ST AND TPI TyGNSs
LOAD €SI TARGETING DATA

REINITIALZE W MATRIX (V93)
CALL MARKING ROUTINE(VBT,V§7)

TERMINATE SXT MARKS
REINITIALIZE W MATRIX (Vg3)
MOVE TO CML SEAT
OUT OF PLANE DATA(V90)

{CSM AND LM) :
VOICE LM Y DOT TO LM

LOS

1969

-32-

GET
(103+25)

{103+28)
(103+29)

(103¢30)

(103431)
(103+33)

EVENT PROG

CS1 TARGETING FINAL COMP
COPY CSM CSI SoLUTION
LOAD N1 VGY WITH{m} CSM YDOT

(P32}

COPY LM CSI PAD

SPS THRUST PROGRAM,VS56

AUTO MNVR TO BURN ATTITUDE
{11 DEG)

(1800166/727T7¢0)

(P40}

SPS THRUST SETUP (P40)
GOC ALIGN

SUNUP

(103+33246)

ﬁ##ﬁﬂﬂﬁl#ﬂ.i**i“#.&*ﬁ#&@ﬂ*ﬁﬁﬁﬁa“i.

LM CST BURN(S50,50040)
*Qi}ﬁﬂﬁGﬁiﬂbﬁﬂl*#ﬂ%tﬂiﬂ*ﬁ”*'*ﬁﬁlﬂﬂ

'*G*ﬂ*‘ﬂ*“*ﬂﬁlﬁQQG&Q*GQGQ**#QGG*QQG

nnnnn

CSM BACKUP €SI BURN
(52.2&09 ’
(180418072770}

ﬁﬁi#iﬂﬁ#ﬁiﬂ#ﬁﬁG**ﬁ#wﬂ*iﬁ.‘ﬁﬁﬁ-ﬂﬂﬁw ﬁ*ﬁ-

TARGET DY PROGRAM (P76}
(cS3)

LM ORBIT PARAMETER DISPLAY(V82)
(45%X45)



30

GETY
(103+38)

{103+41)

{103%446)

{103+55)

(103+57)

(106+02+00)

(10¢4%08)

MISSION F NOMINAL TIMELINE APRIL 259

EVENY PROG

RENDEZVQOUS NaAV PROGRAM
AUTO MNVR TQ SXT TRACK
{39 NEBG)
{180+155/23940)

(P2}

. . -12

CALL MARKING ROUTINES(VB7Y,V5T)
(PROCESS 3 MARKS) )

V67 LOAD WR{000.5790003+4+00001}

CALL MARKING ROUTINE (V57)}

TERMINATE SXAT MARKS
COPY LM PC TIGN

OUT OF PLANE DATA{VID)
VOICE 1M YDOT TO LM
COPY LM PC PAD

-07

CALL MARKING ROUTINE(VST) 5
=0
TERMINATE MARKS
*##ﬁ%#ﬂﬂ#ﬂﬂﬁ###G#%##&%ﬂﬁ#*###ﬁ“##ﬁ
LM PLANE CHANGE (01040)
LYYy T-r-viy XY YRR LY R Yrey L LYY 7Y R 1NN T -02
LOAD TARGET DV PROGRAM (P76)
INCORPORATE P76 DATA

{PLANE CHANGE) 0

CDH TARGETING PROGRAM {(P33)
POSSIBLE AUTO MNVR TO SXT TRACK
(TRIM
{180+157/158+0)

OBTAIN LM CDH TIGN

LOAD €DH TARGETING DATA

1969

-33-

GET EVEMT PROG

(104+08)

CALL MARKING ROUTINE(VSBT,VET)
{104+09)

AOS

{PROCESS THREE MARKS,V93)

{104+20)

TERMINATE SXT MARKS

QUT OF PLANE DATA(V9D)

VOICE (M YDOT TO LM

MOVE To CMD SEAT
(104+22)

ROLL 1sn DEG AT 2 DEG/SEC

ACQUIRE MSFN

(091067710890}

(104+28) )

COH TARGETING FINAL COMP {(P33)

COPY CsM CDH SoLUTION
(104+28)

COPY LM CDH PAp
(104+29)

RCS THRUST PROGRAM {Pay)

BYPASS BURN ATTITUDE MNVR

FOR SMallL BURNS
(104¢30)

' RCS THRUST SETuUP (P41

GDC ALIGN

(104+31442)

HEBRDBRBGOGRRDRDRRG OGRS TIESGO RN

LM COH RURN(=aR9093,3)
HOEBIBHGBPRRBHEODHBOLORRSDPLHIERNGCRRD

###u»n*uoveneGa*ﬂwn&*wninféfo*unnﬁ
CSM CDH BURN (wo6909=540)

(0+188/10840)
GHRARBOBRLERTIERVRERBR DR EHREERNTH LS



=31

=13

GET
{104+34)

(104*38)

(1056+45)

(104+590)

(104%56)

(1046+58)

{105+02)

'CALL MARKING ROUTINE(VST)

EVENT PROG
HUS

TARGET DV PROGRAM
{(CDHH)

RENDEZVOUS NaV PROGRAM
AUTO MNVR To SXT TRACK
(29 DEG) 0
(0:229/13750)

MOVE T LEB- .

TPI TARGETING PROGRAM (P34} (PR20)

LOAD TPI TARGETING DATA WITH ELEV

(P76}

(P20) =03

‘OPTION

CALL MARKING ROUTINE({VBT, VST)
AFTER 3 MARKS PROCESSED
RECYCLE TPI TARGETING
PROGRAM (P34)

+02
SUNDOWN

CoPY LM TPI TIGN

TERMINATE SXT MARKS

MOVE TO CMD SEAT
VERIFY 0RDEAL(V81)

+03

-&11
TP} TARGETING PROGRAM i
(TIGN OPTION WITH LM TIGN)

(P34)

. 12
SPS THRUST PROGRAMeVSH tP&0)
AUTO MNVR TO BURN ATTITUDE
(53 DEG)
(0+192/1590)
COPY LM TPI P76 PAD

MISSION F NOMINAL TIMELINE APRIL 25¢ 1969

-4~ GET

(105+04)

(105+06)

EVENT PROG

SPS THRUST SETUP

(Pany
(TPI} .

GDC ALTGN

(105¢09+00)

(105+21)

CLTTT T Y TR T PRI VY P T LT e
LM TP1 BURN (22.2,0,-12.1)

a»*aeaauwﬁuuﬁau»a»aé?iiﬁiﬁﬂa«ﬂeaﬂa

ww##&bﬁﬂﬁﬂﬁ#%ﬁaiﬁ#i#ﬂﬁﬁﬂﬂﬂ&ﬁﬁﬂﬂbba1

CSM TP HACKU? BURN = T
=210800§11a6}

(00208/1590) .
e»u*aqaaﬂnﬁuau*&a*uauaa@nﬁﬁagauoae
TARGET DV PROGRAM ' (P76)

(TPL)

RENDEZvoUS NAY PROGRAM {P20)
AUTO MNVR TO 'SKT TRACK :
133 vge) ’
{00247/64840) | '

‘MOVE- T0 LEB

MCC TARGETING' PROGRAM (P33)
CALL MARKING RQUTINE(VQ3,M87.VS7;

TERMINATE SXY MARKS
MOVE To COMMAND SEATY

LOS
MCC1 TARGETING FINAL COMP

COPY CsM MCC1 SOLUTION
COPY LM MCCY PaAD

(P35)



+13.,5

+15

+16

*17

*26

27

+28.5

GET EVENT PROG
+30
RCS THRUST PROGRAM (P41)
RYPASS BURN ATTITUDE MNVR
(105+24400)
Q*#**ﬁ#ﬁ&ﬂ*####ﬂd#ﬂ%%##ﬂﬂ#**#*ﬁﬂﬂ#
LM MCCl THRUST
-2 0-203 .22 Y- 10 2.2 X-1- 10021 YT R 4R R 2 YT
ﬂ#ﬂﬂﬂ%ﬁ#*ﬁﬁ#*“####ﬁw*ﬂ#&%#fﬁﬁ*iﬁ*#
CSM MCCL BACKYP AnURN
(09265/2950)
22 ¥-1.1.3. 5. 1-3. 3. 20 D1 408 3 0-2- 021 B Y21 iR-X -T2
TARGET DV PROGRAM (pT6)
(MCC1)
+39
MCC2 TARGETING PROGRAM (p3S) (P28)
POSSIBLE AUTO MNVR TO SXT TRACK
(TRIM)
CALL MARKING ROUTINE (V93,V87,VST7)
(105+32)
SUNUP
TERMINATE SXT MARKS
MOVE TO CMD SEAT *43
MCCZ TARGETING FINAL COMP  (P35)
COPY CSM MCC2 SOLUTION
COPY LM MCC2 PAD
RCS THRUST PROGRAM (P41)
BYPASS BURN ATTITUDE MNVR
MISSION F NOMINAL TIMELINE APRIL 25s 1969

GET

EVENT

(105+39+00)

R BGEHRRCRBBGHAR G HS RO BRI ET R
LM MCC2 BURN

C dipRpitapgitedaNsosbaatinitatitsboeas

(105+48)

DESBBBRABVDBBOARSHBBERRTRURGGLLHBE
¢SM MCC2 BACKUP BURN
(00302/2090)
ﬂ#ﬁﬁﬁﬁ*w*“%ﬂ#ﬂ##**ﬂQ*ﬁﬁ**ﬁ#ﬂ#ﬁ#*ﬂﬂ
TARGET DV PHOGRAM (P76)Y
{Mcce)
AUTO MNVR TO COAS TRACK{VE9) (Po)
{34 DEG)
(00274/34664+0)

THRUST MONITORING PROGRAM (Pary
(KEY vB3 AND MONITOR LM BRAKInNG)

LA L LU BT R DL 2 DL L 2L A g Ll L Y 2T

#
&
L
#

&

i ‘BRAKING GATES

RETICLE ANGLE ®
«13. DEG, ¢
»26 DEG, *
1«60 DEG, &

30 FPS AT 6000 FT
20 FPS AT 3000 FT
io FPs AT 2500 FT
5 FPS AT 500 FT

Gﬂ*ﬁ#ﬂ*ﬂ**ﬁii#iiib!'iQ#ﬁ#*#ﬂ#*#*#ﬂﬁ.

(105+52)

*i#ﬂﬂﬁﬂ*ﬂ#i*#ﬁ#*i##Q#l**nﬁ**#*b*iﬁ

TPF (09310/3530)
GRBRBROHEREDBRIRGTLOORDDR IR R DGO RN

PROG



5.2 HOMINAL SUMISARY CHECKLIST

=36~
PITCH DOWN 50° (180,194/182,0)
——[CEH_SEP (98135-16)(0,0, -2 5){0:00/%4,00) -2 ———v——ﬁgg,Hv3;.[ﬁco(nsguuég#gﬂszo. BAM 175)
98+40 —| *4(0,145/55, 20 H UPLINE (CS
" P20 {40°)(0,145/55.0) S COPY LM EHSERTION P76 PAD AND
F 5 CSHi BACKEP IIISERTION PAD
TR A - a6 30 A e VERIFY 0RO
F—————"""340 (110°){180 2?2 0), ViE; 5PS C ALIGH
»39 \\ P52(0PTION 3) bib (11053185, 31272,0), SETUP; GD
59.00 \ ) —] 5
.28 GOC ALIGH TO 1#Us VERIFY ORDEAL ) i} - .
10 \ I‘!CC-H UPLINK CSM AND LM VECTOR _— ? N [5] !HSERT!IJ:SZ'T:';:IG[;;BS)]75.4.0‘.-107 17(180,32/272,0)]: Pra
L \ ~h2 ! \ POD, MCC-H FLINK (LI VECTOR)
LI I \ " 103.00 \ - P20 {101 )(taﬂ,w%;l: ?u)a F32: N1
5 \ \ \_\md () SXT/VIF (5), V93, VHF {5). V90; VEF(13)
. = RACK. (55°) (04206 N MARK To C&1 -9
6 30 k P20 T0 SXT TRAGK. (55°) (0,206/332,0) 0o \ v, vaolcsH Ao ¢ }
0 NN [T B (38 35, 800(=7T. L 0,=:3]] 3 #76 L \ e
4 —— ————————— P20 (0,227/217,0} - WS \ R
. - \ P32 FINAL COMP ; COPY LM CS1 PAD
50 = 30 -—k P40 (11°){189,156/277 ,0}, V56, SPS, SETUP; GOC ALIGN
0 LM €SI {103 33:46)¢50.5,0,0
100300 i 40 —= TS C5T T103:33 46)1-52.2,0,00 (150, 180727708 | ; P76
: e I .
.39 78 - ROLL 180° AD PITCH UP 70° (180,278/268,0) 21 a0 (363 (380,155/239,0)
20 | V6é; ACQ MSFH (RRD -78; GAM 20) 5 Va7, ¥57; 3 SXT MBRYS, V67(000.57,0003.4,00001)
10 50 - 3 [y (HARK TO PLANE CHANGE]
H
3
®18 GO/MO-GO PDI_ABORT o 104:00 . (T PLATE c:muaa {IoE:22-00]] + P76
18 3 gﬁg iDOE 3? ,0017.3, gﬂDD”
w0 S{T o 20 {256(180,203/243,0) 25 g i S o l———vs?. Vi7s 3 SKT NARKS: V93
g ) . A Q} (2) (MARK TO CBH -12)
g £ o d 0 F VO0(CSM ARD LM)
" -t2 1 ROLL 300° {0-167/108,0); ACQ MSFN (RHO -503 GAY 183)
———e——————p33 FINAL COMP; COPY EM CDH PAD
b] 50 = s — ELM PHASING (101 46-21}{1?0.4.0.-95.5_)J » P76 20 ] -50 F_'“"'—ngl V561 RCS SETUP, GDC ALIGH
+5 F \ 5 . 0 183 LH_COH_(104-31 42)(- 8,0,3 3
H \}\‘\T 10} L vay, vs7, 3 SAT HARKS; Vo3 [CSHCOH (104:31 42}(-.6,0,-5.0}(0,188/108,0}] ; P76
41g 100:00 S o {KARK TO PHASING +38) o =, =" p20 (20°}{0,229/137,0; P34
\ \,\H\F N s{ (18) 'tvag Va7 3 VHF3))4ARKS V32 P34 RECYCLE, V93
| ONSF [~{13) ~———COPY CSM BAGKUP INSERTION PAD AND \ I -1
a0 . \ "y LW INSERTION P76 PAD LU \ . |———— copv n w1 TIGR
6 \ N 13 \ T 134 RECALL WiTH 111 TP1 TIon
w s \ %: (109 10500 \ - 240 (53°)(0,192/15.0) COPY L1 YP1 FAD
+38 \ L¥ TP (105-09'00}(22.2,0,-12.1 i
10 ..\ 0 0 - \__ CsM TP1 (105°09:00)(-21 8,0,01 6}(0,208/15,0;] 3 P76
N 3 L S ] PA{3°1(6,247/48,0), P
0 \ Wil @ V93, ve7 ; v57 {MARK TO TP1 +11}
40 —— M 2w oS F P35 FLIAL GO PAT BYPASS MAVR
+15 x 'ECC'I- (105,24 00) (0,265/29 Oi
- R e R g P35 {TRIN -
% s Vs V87, 2 ST MR, Vo2 7w NSl LT e s o 1o 426)
Sy +26 E P35 FINAL COMP; P41 BYPASS MAVR
10200 - W 2o 430 40—l | [HCc2 {105, 39:00){0,302/30,0 T
20 B V53 T0 COAS TRACK (34°)(0,274/346,0)
1 8 o } ——————y47,¥83
| +43 —[TPE_{105-52 0D}
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NOMINAL DETAILED PROCEDURES

The following four sections contain 1) The procedural ground
rules assumed when generating procedures, 2) The detailed
nominal procedures, 3} A summary of the rendezvous navigation
schedule including the angle between the LOS to the Sun and
LOS to the LM, and 4) A Summary of the inertial roll gimbal
angle and the ORDEAL pitch and inertial pitch gimbai angles
during the nominal F Mission.
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Procedures Ground Rules

6.1.1 The CSM‘w111 be targeted for a TIGN three minutes after
‘the LM TIGN for the insertion burn. No bias will be
used for the €SI, CDH, or TPI burns.

6.1.2  The CSM will obtain from the LM the CSI, CDH, and TPI
times utilized in the LGC targeting programs. These
TIGN's Toaded into the CMC targeting programs.

6.1.3 LM burn data will be incorporated into the CMC LM
state vector using Program P76 following each LM
burn, No attempt will be .made to account for LM
burn residuals. The LM burn TIGN Toaded in Program

. P76 will be biased by a fixed number simulating an

impulsive LM burn. The non-zero LM burns considered
and the corresponding bias. times are DOI (20 Sec),
Phasing (32 Sec), Insertion (8 Sec), €SI (16 Sec),
and TPI (8 Sec).

6.1.4 The CSM will compute using VY90, the out-of-plane
velocity of the LM prior to the CSI, Plane Change,
and CDH burns-for use in the LM-targeting programs.

6.1.5 The ordeal setup on FDAI 2 will be verified approximately
once per -orbit. '

6.1.6 The GDC wijT be aligned to the iMU prior to each
backup CSM burn.

6.1.7 No burn attitude verification using stars or the horizon
will be made in the CSM. =~

6.1.8 The PIPA bias determination, EMS DV test, and EMS
accelerometer check, Tdentified in the AOH as required


http:impulsive.LM

6.1.9

6.1.10

6.1.11

6.1,12

6.1.13

6.1.14

-39-

before each SPS burn, need be scheduled only
prior to the entire rendezvous sequence.

The SM RCS propulsion check identified in the AQH
as required before each SPS burn, should not in-
clude recording the values monitored.

It is assumed that the CMP is able to move to the
LEB or command seat'during automatic attitude
maneuvérs and the time required to move is Tess
than one minute.

The procedures contained herein reflect the
COMANCHE 44, 45 programs and routines.

The minimum times to be allowed for the CMC
programs are:

P52 5 Min.
P76 1 Min.
P30 2 Min.

P32 Final Comp 3 Min.
P33 Final Comp 3 Min.
P34 Final Comp 3 Min.
P35 Final Comp 1.5 Min.

P41 (Excluding ATT Mnvr and Including
RCS Setup) 1.5 Min.

I. P40 (Excluding ATT Mnvr and Including
SPS Setup) 5 Min .

= o m MmO o -

A1l automatic maneuvers (DAP) are made at a rate of
.5 Deg/Sec.

The state vector of the active vehicle (LM) will be
updated in the rendezvous navigation Program, P20.



6.1.15

6.1.16

6.1.17

6.1.18

6.1.19

6.1.20

6.1.21

6.1.22

=40

The SXT navigation mark frequency during a
tracking period is one per minute’

Recycles for CMC targeting Programs P32, P33,

.and P34 during mark. periods have not beén

scheduled. They will be included, das desired
for solution comparison purposes, when they
do not preclude taking the minimum number

of SXT and VHF marks prior to a burn,

The delta time between the PRO for Final Comp
in Program P35 and the MCC is three minutes.

Program P20 will be terminated (V56) in the

thrust program prior to each backup.CSM burn., This
will necessitate calling Program P20 after the

burn in addition to a pre-thrust program.

Exceptions: Insertion {PO0 does it) and the MCC
burns.

The automatic star selection routine in Program
P52 will be used during each IMU realignment.

The CSM attitude has been specified to be com-
patible with HGA communications when no other
attitude constraint prohibits HGA coverage.

The procedures have been developed to be
compatible with Mission G1 procedural require-
ments.

The SPS gimbal motors will not be activated for
a CSM backup of a LM burn until the CSM knows
it must become active.



6.1.23

6.1.24

-41-

Backup charts for the €SI, CPH, TPI, and MCC
burns will not be used in the CSM.

VHF navigation marks cannot be taken at ranges
greater than 327 nautical miles.



6.2 DETAILED PROCEDURES

#9#*&#*#%#“#*“*#“&##**#ﬁ##*ﬂﬁﬁ##ﬂ#“#“#*ﬁ%ﬁﬁﬂﬁ“#%%

# *
6 MISSION F RENDEZVOUS PROCEDURES #
* L

FRERBRCHIRDIRT DG G LD GAR R FH FRBRLBER DRI RS EOW

#&Q*#Gﬂ#ﬂ&ﬂﬂ&**ﬂﬂ####H%G##Gﬁ“%##ﬂ***i&“ﬂ***&ﬁ*#ﬁ#

# ASSUMED INITIAL SWITCH SETTINGS #
Oﬁtﬁ&ﬁﬁﬁ@ﬂ#oﬁ#*QG*#%*W#*#**&G%*##Qﬂﬁ#*#u##%#uﬁwaﬂ

“3CDR SWITCH sé?riuesqa

cmc ATT-IMU

FDAT. SCALE=5/1.:

JFDAT SELECT=)1/2

FDAY SOURCE=ATT SET

ATT. SET=IMU

MAN _ATT{3)=RAaTE CMD

LIMIT CYCLE=OFF

ATT DB=MAX

RATE=LOW

THC=LOCKED .

RHC=LOCKED .. v

.TRANS CONT pr-oN(UP)‘

ROT CONTR PWR NORMAL(BOTH)-
. AC/DC .

ROT, CONTR PWR ozaecTtaoTHi-

OFF

SC CONT=~CHMC -

CMC MOPE=AUTO

AMAG MODE (3)=RATE2

SPS THRUST DIRECT=NORMAL

DV. THRUST (A¥R) =OFF

4o,

SCS TVC (BOTH)=RATE €MD
SPS GMBL MTR{4)=0FF
DV AG=LM/CSM
1My CAGE=OFF -
EMS ROLL=OFF
« 08 G=OFF
LV/SPS IND (BOTH)=PC46PI
TVC GMBL DRIVE (BOTHY=1
FCSM{A+B)*"RESET/OVERRIDE
EMS FUNCTIQON=OFF
EMS MODEnSTBY
UP TLM{CM9IU)=BLOCK
RCS TRNFR=SM
PANEL 8 CB CLOSED EXCEPT
RCS LOGIC(2)
nOCK PROBE (2)
ELS BAT AyBAT B
Pl VENT FLT/PL
FLOAT BAG(3)
SECS ARM BAT A.BAT B
AUTo RCS SEL (16) =MNA
EXCEPT
«Ch (*PITCH=X) =OFF
83 (+YAW=X) wOFF )
TVe SERVO PWR (RBOTH) =0FF
FDA1/GPI PWR=BOTH
-LOGIC PWR 2/3=0ON{UP)
5Cs ELECT PWR=GDC/ECA )
SIs COND/DRAVR BIAS PHR{2)=~.p)
BMAG PHR(BOTH)=0ON
€0AS PWR (1. WIND)=ON

MISSION F PETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL 25, 1969
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FDAT SWi=INERTIAL

FDAI SW2=0RB RATE
EARTH/LUNAR=L UNAR

ALT SET KNOB TO AVE ALT
MODE=OPR/SLOW

sl MP SWITCH SETTINGS##-

G/N PWR=aC1Y

MN BUS TIE (2)=0FF

NCONESS BUS=OFF ‘

PANEL 5 6/N ¢B(lo)~CLOSED

PANEL 229 cB CLOSED EXCERT
MN REL, PYRO(2)

4#CMP SWITCH SETTINGSw#»

G/N PWR OPTI1nS=ON

G/N PWRy IMU=ON

RNDZ XPONDERw=OFF
OPTICS MODEwEMC

ZERO OPTICS«ZERO

CONT SPEED=LD

CONT COUPLING~RESOLVED
SCT TRUN«SLAVE To SAT
CONDITION LAMPS=0ON

UP TLM{(LEB)=aCCEPT
C/WnNORMAL

C/u=CSM

C/W=POWER

MISSION F NETAILED RENDEZVOUS PROCEDURESsy REVISION A» APRIL 25, 1969
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HRERDSRFRTHGRBERBBGEASGAS RGO pRpEIRESLRRBS RO ARG

® - ©
% TIMELINED RENDEZVOUS PROCEDURES 4
» *

Qﬁﬂﬁﬁ“ﬁﬁﬁﬂ#ﬁ*ﬂ#hﬂﬂﬂﬂ#Q*#ﬂﬁ###ﬂ#ﬁ??#ﬂ#ﬁﬁ#**ﬂﬂﬂﬁ%%ﬂ

G#QG####ﬂﬂ*#*#%#*ﬁﬁ%&#ﬂ##*#ﬂﬁ#ﬁw#ﬁ%#*ﬂ%p#ﬂQﬂﬁ*&*ﬂ

* PROCEVURES THRU UNDOCKING "
.Gﬂﬁ&%ﬁ*#ﬂ*#*G#G##ﬂ#ﬂﬁﬂ#ﬁ#ﬂ#iﬂﬂuﬂQ#Q*#*uﬁi#ﬁ#ﬁﬂ*ﬂ

(97403) o ,
MOVE TO cMD SEAT

##MCC=H UPLINK RLS(AS REQUIRED)®®
AND €SM STATE VECTOR

SKEY V3ITEQOE

£9T+08)

POO

up TLM(GM)(MDC)*@CC@PT
"MONITOR ‘UPLINK ACT LT=ON
MONITOR GND UPLINK
MONITOR UPLINK ACT LT=0FF
UP TLM(CM) (MDC)»BLOCK
CONFIRM cOMP LT=0FF

KEY V66E v

COPY SEPARATION PAD
NDON HELMET AND GLOVES
CSM/LM COMM CHECK

MISSION F DETAILED REMDEZVOUS PROCEDURES)

(9T+19)

*oVERIFY DAP WIDE DB FoRwe

F 04 46

F 06 47
F 06 48

(97+20)

(9T+27)
(97+30)

{M RCS cHECKS
KEY V48E
{Dap CONFIGURATION)

'VERIFY Rl = XXX1X

PRO
(CSM AND LM WT)

"PRO

(SPS GMBL TRIM)

'PRo

SET MDC ET COUNTING DOWN.Tr
SEPARATION TIGN
(98+55%44)

VERIFY AUTO RCS SEL
n04(vPITCH~x1nOFF,AND
-BB(#YAW«X)uOFF(FOR .M
ROR SELF TEST)

VERIFY RNDZ APNDR=OFF

LOSS OF SIGNAL .

CONF IGURE CAMERA?
CM/SEQ/1B8/CEX=BRKT (RH WIN)
IR&FII-ESO-INFINITY)GFﬂSo
15 MIN

REVISION As APRIL 25, 1969
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(aT+358)
#4LOAD DAP®S
KEY V&48E
F 04 46 (DAP CONFIGURATION)
LOAD
elli2
11111
PRO
F 06 47 (CSM AND LM wT)
LOAD
+37768
+30847
"PRO
F 06 48 (SPS GMBL TRIM)
LOAD
-w00052
+00059
PRO
KEY V46E
KEY V&2E
(97+38)
SUNUP
VHF AM A=SIMPLEX
VHF RCY ONLY=B DATA
(3T7+40)

#HMANEUVER TO UNDOCKING ATTITUDEw®

(INERTIAL SEP ATT EXcEPT ROLL
AND 14 DEs YAW)

KEY V49E

F 06 22 (COMMANDED RsPeY)
LOAD(180,14s14)
PRO

F 50 18 (COMMANDED RyPsY)
PRO

06 18 (COMMANDED RsPyY)

MONTITOR AUTO MANEUVER
(COMMANDED RePyY)

{1B09282/14414)
KEY ENTER

cMC MODE~FREE (AS REQ FOR AGS

CAL1IB)
cMc MUDE~AUTO(AFTER 32 SEC)

PERFORM SYSTEMS CHECK
AND SWITcH VERIFICATION

YAW 14 DEG LEFT AFTER

LM AGS CcALIBRATION
{1800312/1600)

MOVE: T0 LEB

‘*R&DZ XPNDR ACTIVATION®®

AND SELF TEST

cB RNDZ XPNDR FLT BUS“CLOSE

RNDZ XPNDR PWReHTR FOR 1 MIN
FOR SELF TEST

RNDZ XPNDR PWR=PWR

.SYS TEST {(LH)«XPONDER

SYS TEST(RH)=A(RRT XMTR OUT
PWR)

RNDZ XPNDR TEST#TEST (HOLD)

§YS TEST IND=GRATER THAN 1 vpC

s$YS TEST(RM)=B(RRT AGC SIG)

RNpZ XPNDR TEST~TEST (HOLD)

SYs TEST IND-GREATER THAN 1
vDC

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969



{98+08)

{98+06)

F

-46-

RNDZ XPNDR TFST-nPERATE
SYS TEST INUw0=4,5 Vp
SYS TEST(RH) =C (RRT FREQ LOCK)
SYS TEST IND
~LESS THAN o8 VDC UNLOCKED
=MORE THAN 4 VDG LOCKED
SYS TEST(RH)=B(RRT AGC S16
OPERATE)

MOVE TO CMD SEAT

##GDC ALIGN TO IMUw®

16 20

04 06

KEY V16N20E

(RePeY)

ATT SET THUMBWHEELS TO N2¢

FDAl SELECT=)

NULL ATT ERROR NEEDLES
ON FDAI 1 WITH ATT
SET THUMBWHEE(S

FDAI SELERT~}/2

ATT SET=GDC

DEPRESS GDC ALIGN PB

ATT SET=IMU -

KEY RELEASE

##ORDEAL VERIFICATION®s

KEY VBZE
{VEHICLE OPTION CODES)
PRO ‘

F 16 44 (HA HPsTFF)

CALC AVE aALT
PRO
ALT SET KNQB TO.AVE ALT

-25

F 16 54

(984+07)

KEY VB3E

(RoRDOT o THETA)

VERIFY R=RpOT=0

IF NOT.KEY V66&E
SLEN/ADJU§T FOAY TO THETA

PR
S/¢ CONT=S(CS

®RLOAD paAPuw

F 04 46

F 06 47

F 06 48

KEY V&48E
{(Dap CONFIGURATION)
LOAD

11102

1111}

e

PRD
(CSM AND LM WT)
PRO
{5Ps GMBL TRIM)
PRO
KEY V46E

*#PROCENURES FOR UNDOCKING®®

{98+410400)

INSTALL DOCKING TARGET

RATE=HI

ROT CONT PWR DIR(BOTH}~MNA/MNB
RHE-ARMED

THC=ARMED

CB ROCK PROBE {2) »CLOSED

EVNT TMR RESET.DOWN

EVNT TMR START (ON CDR SIGnAL)

MISSION F DETAILED REMDEZVOUS PROCEDURESs REVISION a, APRIL 25, 1969


http:98.10.00

iy

PROBE EXTD/REL=EXTD/REL (HMOLD
UNTIL LM.SEP PLUS 5 Sg¢)

PROBE EXTH/REL TR(2}=GRAY TO
BP TO GRAY

/MONITOR LM UNDOCKING/MAINTAIN
UNDOCKING ATTITUDE
(180+12/1490)

PROBE EXTD/REL=RETR

DV CG=CSM

AUTO RCS SELECT
~B3 (+YW=X) wMNA
=C4(=PITCH™X) =MNA

ROT CONT PWR DIR(BOTH)~OFF

BMAG MODE (3) wATT 1/RATE 2

c8 DOCK PROBE(2)=~0PEN

MISSYON F DETAILED RENDEZVOUS PROCEDURESS BEVISION As APRIL 25, 1969
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LYY YRR L R R LR T Y Y R R YL R YR Y Y -:15 (934?9)
» PROCEDURES FOR # s@LM STATION KEEPING##
@ UNDOCKING THRU SEPARATION »
b{ol}ﬂhbﬂ#dﬁ#ﬁ&ﬂ#ﬂ%#uﬂ-ﬂ&###*%-&bﬂ-u-&u#&#ﬂ&dw#&%#ﬂ*&&& THC=LOCKED
RHC=LOCKED
_ ) 12 (98+23) -
@HESM STATION KEEPINGH# cOPYy DOI P76 PAD
COPY INITIAL PHASING P76 PAD
ATT DE=MIN COPY INITIAL PDI ABORT P76 PAD
RNDZ XPNDR PWR=PWR(VERIFY) cOpy NOMINAL BURN TIME PAD
PERFORM STATION KEEPING
© MANEUVERS/MAINTAIN %0 FT {98+29)
SEPARATION - ?#RELOAD DAR 4
FOAI SCALE=5/5  REY Vé8E
ROLL 180 nEG LEFT Af F 04 456 (Dap CONFIGURATION)
2 DEG/SEC | LoAD
(0.,52/14’0} ili12
FDAL SCALE=S/1 01111
: B
#8ACQUIRE MSFN#& PRO
g F 06 47 (CSM AND LM WT)
KEY V64E i i pRo
F 06 51 (RHOyGAMMA B ANK) F 06 48 (SpS GMBL TRIM)
‘ SLEW HI. GAIN ANT PRO
{98¢13) . . BMag MODE(3)}=RAYE 2°
ACQUISITION OF SIGNAL KEY V46E
ACQUIRE MSFN s/¢ CONTnCMC
PRO
-g (98¢30) )
ACTIVATE COLOR: TV P30 KEY V3ITE30E

TAKE PHOTOS
INSPECT LM DURING LM 360 DEG
Yaw

F 06 33 (GET OF SEP)
LOAD GET OF SEPARATION
(98+55¢44)
PRO

MISSION F DETATLED RENDEZVOUS PROCEDURESy REVISION A, APRIL 25, 1969
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F n6 81 (VG=LV)
LOAD (QpQeme, 5)
PRO
F 06 42 (HA'HP+VGE)
VERIFY VG“E.S
PRO
F 16 45 {(MKSsTFIlsMGA)
SET MDC ET To TFIoCOUNTING
DOWN
CONFIRM MBA LLESS THAN 45 DEG
PRO
F 37 BR

=3 (98+32)

P41

#@RCS SEPARATION BURN SETUP#®

KEY 41E
F 50 18 (COMMANDED RyPoY)
PRO
06 18 (COMMANDED R+PrY)
MONITOR ATT TRIM
F 50 18{COMMANDED RsPrY)

RHC=ARMED
ALIGN S/¢ IN ROLL

PRO
06 18 (COMMANDED R,PyY)
MONITOR ATY TRIN
F 50 18 (COMMANDED RePsY)
KEY ENTER
06 85 (VG=BODY)
MONITOR COMP ACTV LT
BMAG MODE (3)=ATT 1/RaTE 2
RATE«L OW
EMS FUNCTION=DV SET
SET OV IND TO +2.5
EMS FUNCTIONwDV

=00+40
=00+35
=00+30

=00+25

0+00 (98+35+16)
F 1

16 85

6 85

BRUD DI DRI

LA 22 11 'bi#lQﬁﬁ.ﬂi#i##i**ﬂ‘iﬂfﬂ'ﬁ*ﬂlﬂ'ﬂ*

MONTTOR COMP ACTY LT=0UT
DSKY BLANKS

(VG=BODY) (AVG G ON)
COMp ACTV |T=2 SEC FLASH
EMS MODE*NORMAL

CK vG FOR HI PIPA BIAS
(LESS THAN 2,0 FPS PER &
sSEC)

THCwARMED

SET MDC ET COUNTING UP
FROM SEPARATION

INCREASE Va=BODY FROM
(#2590,0) TO (+5.000¢0)
RY THRUSTING AFT

cSm PERFORMS SpPARATIUN BURN
(009w, ,5)
(0’90/14v0)
WHEN BURN COMPLETEY VOICE
CONFIRMATION TO LM

MISSION F DETAILED REMDEZVOUS PROCEDURESs REVISION A, APRIL 25, 1969
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EMS MODE=STBRY
RECORD DV INp
£MS FUNCTION=OFF
RHC=| OCKED
THC=LOCKED
BMAG MUDE(3)«RATE 2.
AUTO RCS SEL A/C ROLL(4)«OFF
PRO '
F 37 BB

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION A, APRIL 25, 1969
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VROV HREGNREBGDRHDBLGHGE IR G HRBOHEHBR LR BB RDR GG

PROCEDURES FOR ' L

SEPARATION THRU PHASING #
QR RASRGRVEBFDEHBHOBHRSIFRLGRR B REIF RO LSRR SO

@
4

{(95+30}

P20

#4MANEUVER TO SXT TRACK ATTITUDE®#

F 50 18
06 18
F 50 18

F 16 54

KEY 20E
(COMMANDED RyPsY)
PRO
(COMMANDED RePoY}
MONITOR AUTO MNVR
(COMMANDED RyPsY)
{(09142/54,0)
KEY ENTER

VHF ANT=RT i

EMS FUNCTION=VHF RNG
EMS MORE=VHF RNG

VHF AM A=QFF

VHF AM B=QUPLEX

VHF RCV ONLYw=QFF

VHF RANGING=RNG

VHF RNG=RESET

MONITOR £MS FOR RANGE

KEY VB3E
{RyRDOT+THETA)
COMPARE EMS AND VB3 RANGE

(98+50)

COMPARE LM RR RANGE AND
RANGE RATE WITH EM®
AND VB3 RANGE AND RANGE
RATE

PRO

MOVE TO LEB

PERFORM OPTICS CHECKS
ZERO QOPTICS=0FF

ZERD OPTICS=ZERO(1S SEC)
ZERQ OPTICS=0OFF

MONITOR LM IN SCT AND SXT
OPTICS MODEwMAN

SUNDOUN

{08+5%5}

rs2

*9REALIGN IMU TO REFSMMAT#*®

ARYUST RETICLE BRTNESS

KEY V3ITES2g

{ALIGN OPTION CODE)

LOAD 00003 IN R2 FOR
REALIGN TO REFSMMAT

PRo

50 25 (000155 PERFORM STAR ACQ)

oHe=MANEUVER SCT TO ALQ
TWO SUITABLE STARS
(ALTAIR=40+PEACOCKR42)

PR )

(STAR CODE)

CHEEK FIRST .STAR CODE

ZERO QPTICS=ZERO(15 SEC)

ZERO OPTICS=~OFF

[

04 06

-

F ol 70

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969



a6

ve

92

He

25
71

70

92

=13]

25
Al
05

OPTICS MODE=CMC

PRO

{SHAFT s TRUNARLANK)

MONITOR OPT DRIVE TO STAR ONE
TDENTIFY STAR ONE

OPTICS MODE~MAN

(PLEASE MARK)

CENTER FIRST STAR IN SXT
MARK ON STAR UNE

(00016 TERMINATE MARK SEQ)
PRO

(MARKED STAR CODE)

PRO

{STAR CODE)
CHECK SECOND STAR CODE
ZERO OPTICS=ZERO (15SEC)
ZERO QOPTICS=OFF
OPTICS MODE=£MC
PRO
(SHAFT+TRUN9RLANK)
MONITOR OPT NRIVE TO STAR TWO
INENTIFY STAR TWO
OPTICS MQDE=MAN
(PLEASE MARK)
CENTER SECOND STAR IN SXT
MARK ON STAR TwO0
(000l69 TERMINATE MARK SEQ)
PR()
{MARKED STAR CODE)
PRO
{ANGLE DIFF)
ggpv DATA ON CHECKLIST
)

52—

P00

{99403)

06t 93

50 25

50 2%

0l 70

06 92

(GYRO TORQ ANGLES)

cOPy DATA ON CHECKLIST

PRN

(200149 PERFORM FINE ALIGN)

PRO

(00al5+PERFORM STAR ACQ)

PRQ

{STAR CODE)

L0AD THIRD STAR CODE
(RASALHAGUE=35)

2Efo OPTICS=ZERO (15SEC)

ZERD OPTICS=0FF

OPTICS MODE=CMC

PRy

(SHAFT s TRUNBLANK)

MONITOR OPTICS DRIVE TO STrmr
THREE

ZERD OPTICS~ZERO

KEy V37EQ0E
SET LEB ET COUNTING DOWN
TO LM DOI TIGN

MOVE TO CMD SEAT

#ALIGN GDC TO tMUMs

16 20

KEY V16N20F

(RopDY)

ATT SET THUMBWHEELS 7O N20
FDAT SELECT=}

MISSTON F DETAILED RENDEZVOUS PROCEDURESs REVISION A, APRIL 25, 1969
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NULL ATT ERROR NEEDLES "9 (99+25)

ON FDAI 1 WITH ATY LOSS OF SIGNAL
SET THUMBWHEELS "6 {9%+28)
FDAI SELEFT=1/2 #SMANEUVER TO SXT TRACK ATTITUDFe#
ATT SET=GDC .
DEPRESS aDC ALIGN PB. P20 KEY V3TE20€
ATT SET=1MU F 50 18 (COMMANDED RoPyY)
KEY RELEASE PRn
06 18 (COMMANDED ReP,Y)
#20RDEAL VERIFICATION®## MOVE TO LEs DURING AUTO MNVR
F 50 18 (COMMANDED RsPoY)
KEY V83E (09206/332+0)
F 16 S4 (RyRDOTyTHETA) KEY ENTER
SLEW/ADJUST FDAI TO THETA
PRO ZERO OPTICS=OFF

OPTICS MODE=CMC
©29  (59405)

##MCCoH UPLINK{CSM AND LM VECTOR)## ws  (99¢30)
VERIFY VYHF aM A«=SIMPLEX

UP TLM{CM) (MDC) =ACCEPT VERTIFY PCM BIT RATE= QW
MONITOR UPLINK AcT [ T-0N VERIFY TAPE RCDR F#D=EWD
MONITOR GND UPLINK w3 (99+32)

MONITOR UPLINK ACT LT=0FF P76 KEY V3TE76p
UP TLM{CM) (MNC) =BLOCK F & 84 (Dv,5 OF LM DOI BURN)
CONFIRM COMP ACT LT=0OFF Lg“” (=71s1909pey3)
PRO
SET MDC ET COUNTING pDOWN F 06 33 (GETI OF_DOI)
TO LM pOI TIGN LOan LM DOT TIGN +20¢ SEC
(99+434+19)
(69+14)
VHF AM A=SIMPLEX 0000 (99+33459)
VHF AM Be=0FF LULDECOHIPDLRHURR IR REIBD G R4 0
VWF RCV ONLY=B DATA " LM DOI BURN I
VHF RANGING=OFF (#710190409m003)

HURBROBHOGHENHLIINPRROVLOVREIRT G0

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 2%, 1969



(99+38)

F 37 88

F 04 06

F 16 44
F 37 B8
{929+37)

{(g9+38)

MOVE TO CMD SEAT

VHF AM A=OFF

VHF AM BeUUPLEX

VHF RCV ONLY=OFF

VHF RANGING="NG

VHF RANGING=RESETI(NO VOICE 12
SEC)

COMPUYE RDOT FROM VHF RANGE

CONFIRM LM BURN COMPLETE
PRO/INCORPORATE P78

KEY VB2E

(VEHICLE OQPTION cODES)
LOAD R2m00002
PRO

(HAsHP R TFF)

PRO

SUNUP

#4MANEUVER TO TRACK ATTITUDE®#

P24

{99+41)

KEY 20E
MOVE TO LEB

ZERO OPTICSwZERO(15 SEC)
ZERO OPTICS=0FF

~54-

ah3

w39

(99+44)

(100+07)

PoO
F 06 51

(100+12)

(100420)

INITIATE LM TRACK

SET LES ET COUNTING DOWN
TO LM PHASING TIGN

ZERO OPTICS=ZERO
CEASE TRACKING
MOve TO CMp SEAT

FDAY SCALE=5/5

RHC=ARMED

ROLL 180 DEG AND PITCH UP 70
pEG AT 1 DEG/SEC
{1800278/268,0)

FDAY SCALEaS/1

RHC=LOCKED

KEy V3TE0OE

KEY V&4E

(RHO o GAMMA ¢ BLANK)
sLEWw Al GAIN ANT
&Ro

ACOUISITION QF SIGMAL
ACOUIRE MSFN -

OBTAIN GO/NO GO FOR PDI ABORTY
MOve TO LEs

KEY V&TE

F 06 99 (PnSoYEL ERR+OPTION €ODE)

MISSINN £ DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 196%



(100+25)
P20

F 50 18

06 18

F 50 18

F 51 BB

(100+37)

LoAD WY

+002.89 .

+0017.3

+00001
PRO

##MANEUVER TO TRACK ATTITUDE«#

KEY V3TE20E

{COMMANDED R4PsY)

PRO

{COMMANDED R4PeY)

MONITOR aAUTO MANUEVER

{COMMANDED RyPsY)
(18V9293/24300)

KEY ENTER

ZERD OPT1CS=OFF

KEY VBTE

KEY VSTE

{PLEASE MARK)

OPTICS MODE=MAN

OHC=CENTER LM IN SXT

MAKE 10 MaRKS IN NEXT
10 MINUTES

COMMENT ON LM VISIBILITY
DURING LM DESCENT AND
ASCENT, RECORD GET OF
VISUAL LOSS AND AcQ OF LM

PRO/PROCESS LAST MaRg
OPTICS MODE=cMC
KEY VBBE/TERMINATE VHF RnG

-55..

0400

(100+47)

P76

F 06

F 37

F o4

F 16

(100446¢21)

84

33

BB
L

44

{ BB

{Hl%#a#ﬁ&&ﬂﬂ**ﬂ**%ﬁ%##ﬂﬂﬁ4&#%&“%&&&

LM PHASING BURN
(17066909 95,0)
{180+307/193,0)

BRLRSRBEFEELV BRSNS RBR G0

CONFIRM LM BURN COMPLETE

KEy V3TET6E
(DVeS OF .M PHASING BURN)
LOAD(L1T70,4,404=95,6)
PRO
(GETY OF PHASING BURN)
LOAD LM PHASING TIGN
+32 SEC
(100446453)
PRO

KEY V8ZE
{(VEHICLE OPTION CODES)
LOAD R2m00002
PRO
(HA.H?:TFF)
PRO

MISSTON F DETAILED RENDEZVQUS PROCEDURESs REVISION A. APRIL 25, 1969
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SEREDBEAFBEIGHASIBGB USRS RSB E SRS GRRGG LA BRSR (101@141
* PROCEDURES FOR ) % KEY VSTE
» X PHASING THRU INSERTION ) F 51 BB (PLEASE MARK)
HREBRRIHBGEER DR BREEIREREIOR QI OR PR RGLBRRSHROGETRN S OPTICS MODE=MAN
’ OHC=CENTER LM IN SXT
MAKE 10 MARKS IN NEXT
10 MINUTES
{100*48) : {101+264)
SUMANEUVER TO TRACK ATTITUDE®## PRO/PROCESS LAST MARK
. KEY VBBE/TERMINATE VHF ANG
P20 KEY 20E ZERD OPTICS~ZERO
(100¢49) OPTICS MODE=CMC
SUNDOWN
(100+81) MOVE TO CMD SEAT
KEY VBTE
KEY VSTE £ 0SS OF SIGNAL
F 51 BB (PLEASE MARK) o {101+35)
OPTICS MODE=MAN : SUNLP
OHC=CENTER LM IN SX¥ (101 +40)
MAKE & MARKS IN NEXT REA TGN gDC TO TMUSe
3 MINUTES
(100+54) ’ KEY V16N20E
KEY VQ3E(REINITIALIZE W MaT) 16 20 (RopoY)
MAKE & MARKS IN NEXT ATT SET THUMBWHEELS TO N20
7 MINUTES FDaAr SELECT=1
(101+01) NULL ATT ERROR NEEDLES
PRO/PROCESS LAST MARk ON FDAYI 1 WITH ATT
OPTICS MODE=CMC SET THUMBWHEELS
FDAY SELECT=1/2
(101¢05) ATT SET=6GDg
COPY INITIAL CSM BACKUR DEPRESS 6Dc ALIGN PB
INSERTION PAD . ATT SET=IMy
(101¢10)

COPY LM INSERTION PTg PAD

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 28, 1969



=58

w54

-37

#RORDEAL VERIFICATIONﬁﬂ

F 16 54

(101+48}

{101¢49)

F 51 88

(101+52)

(102+09)

KEY VB3E

(ReRDOTYTHETA)

ngH/ADJUST FDAL TO THETA
0

MOVE TO LEB

SET LEB ET COUNTING pOWN
YO INSERTION USING LM
INSERTION TIGN «3 MIN AND
MISSION TIMER

ZERO OPTICS=OFF

KEY VBTE

KEY V5TE

(PLEASE MARK)

OPTICS MODE=MAN

OHC=CENTER M IN SXT

MAKE 4 MARKS IN NEXT
3 MINUTES

KEY VO3E (REINITIALIZE W MAT)
TAKE 16 MARKS IN NgXy
17 MINUTES

PRO/PROCESS LAST MARK

KEY VBBE/TERMINATE VMF. RNG
ZERO OPTIAS=2ERO
OPTICS MODEmCMC

MOVE TO ¢Mp SEAT

b7 -

-32

{102+11)

(102+14)
P00

F 06 51

ACGUISITION OF SIGNAL
PITeH DOWN S50 DEG
(180+194./718240)

KEY V3TEQOE

KEY V64E

{RHO GAMMA ,BLANK)
SLEW HI GAIN ANT
ACQUIRE MSFN

PRO

eeMcCeH UPLINK CSM VECTOR#®

(102+2%)

UP TLM(CM) (MDC)=ACCERT
MONITOR UPLINK ACT LT=ON
MONYTOR GND UPLINR
MONTTOR UPLINK ACT LT~OFF
UP TLM(CM) (MDC)=BLOGK

cOPY LM INSERTION P76 PAD
UPDATE AS REQUIRED

copy CSM BACKUP INSERTION pAD
UPDATE AS REQUIRED

SET MDC ET COUNTING DOWN To
{NSERTION USING LM
INSERTION TIGN 3 MIN AND
MISSION TIMER

_ #SORDEAL VERIFICATION®#-

KEY VB3E

F 1654 (RyRDOTsTHETA)

SLEW/ADJUST FDAT TO THETA
PRO

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL Zéo 1969
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-3

{102*+30)

P30
F 06 33

F 06 Bl

F 06 &2
F 16 45

F 37 BB
(102+32)

#8TARGET CSM INSERTION BACKUP#e

KEY V37E30FE

{(GETI OF £SM INS BACKUP)
LOAD (102+464+18}

PRO

(VG = LV)
LOAD(175c4509=107412

PRO

(HAsHP o VG)

PRO

({MKSeTFI ¢sMGA)

VERIFY ET=TFI

CONFIRM MUA LESS THAN 45 DEG
PRO

#4MANEUVER TO INSERTION ATTITUDE®®

P40
F 50 18

06 18
F 50 18

(102+37)

KEY 40E

(COMMANDED R,yPsY)

PRO

(COMMANDED RoPeY)

MONITOR ATT MNVR

{ COMMANDED RyPoY)
" (18093/272+0)

##SETURP SPS INSERTION BACKUPH:

EMS MODE~STRY
EMS FUNCTION=DV SET

-58-

=5

06

18

LOAD INSERTION BURN VC

EMS FUNCTION=DV

FDAY SCALE=S5/5

RATE=~HIGH

RHC PWR DIRECT(BOTH) «=MNA/MNR
BMAG MODE (3)»ATT1/RATER

§CS TVC (BOTH) =RATE CMD

TVC GMBL DRIVE{BOTH)=AUTO
AUTO RCS SEL A/C ROLL (%) =MNA
RHc-ARMED

ALIGN S/C TO 180 DEG ROLL
PRO

(COMMANDED RsP oY)

MONITOR ATY TRIM

F 50 18 (COMMANDED RsPyY)

#ugDe ALIGN®S®

ATT SET THUMBHHEELS T0 N18
FOa1 SELECT=1
NULL ATT ERROR NEEDLES
ON FDAI I WITH ATT
SET THUMAWHEELS
FDATY SELECT=1/2
ATT SET=GDe
GDe ALIGN pBePysH
ATT SET=tMy

KEy ENTER

F 50 25 (0020%» GMBL DRIVE TEST)

MISSION F DETAILED RENDEZVOUS PROCEDURESy REVISION Ay APRIL 254 1969



-59-

=3 {102+43+]18) #=00¢05 L
MONITOR LM ENGINE IGNITION % F 99 40 (;FIOVGeDV) ' »
» p *
SHGTHRRSRLTHTRURARHDDREROGREDRRALNS @ 0 .
LM INSERTION uURN ®00400(102+46+18) Lg
{»189,210,19=33,9} & *ﬂnaaoﬂ«»u#naauana«uu;»u*uq#u Y
A A S L L CSM BACKUP INSERTION BURN °
s e {(175e4909+107e1) &
@ (180t32/272|0) %
HRBRBBRBTRCHSEUD PP R RT RGN AL R R ERIRIRRARE ﬁ*ﬁi*ﬁ*iﬁ*“*“**#*ﬁﬂﬂ*#*#*ﬂ“*ﬂ L
» BERBDROREERRRSPHRER ARG TN OGBS ® » ' ' o ’ »
o . IF LM 2ANNOT PERFORM THE '‘gURN # #400¢01 *
® (USE -ZERQ INSERTION CHECKLIST) w o ‘ 06 40 (TFEIVGHDV) %
* (FOR PARTIAL LM INSERTION GO To & # THC»TERMINATE ULLAGE @
* PARTIAL INSERTION CHECKLIST ForR o & MONTTOR SPS BURN .
e RESCUE 2 BURN AT 103+32) . @ F 16 40 (TFCoVGeDV) A
* GREGLHEDOCRGRRR RN BT RAGRI N2 Y & 9 pV THRUST A~OFF L]
# MN BUS TIE(BOTHY=ON' LI GMBL. MTRS(4)-0FF/SEGUENTIA|LY'
o NONESS BUS=MNA ® & PRD b
L] SPS HE. VLV T8 (BOTH) =BP * 4 F 16 85 (VGwBODY) bt
» SPS HE VLV (ROTH)=«aUTO * 4 THE~NULL V@S *
# VERIFY SPS TH LT=OFF L THC=LOCKED &
& GMAL. MTRS(4)-0N15EQUENTIALLY)* & EMs MODE=STBY o
* TVC SERVD PWR l'ACI/MNA L TVe SERVO PHWR({BOTH)=0FF #
* TVC SERVO PWR 2-AC2/MNB LI SPS HE VLV (BOTH)=0FF »
» KEY ENTER * MN gUS TIE(BOTH)=0FF *
L 06 40 (TFLsVGaDV) * » NONESS BUS=OFF *
* DV THRUST A~-NORMAL LA RPRo ! L]
- " THC=ARMED LA F 37 BB #
*»(0+35 LAl (CoNTINUE DETAILED PRUCEDURES*
LA DSKY BLANKS L gUT DELETE P76)
*«00+30 ) O»ﬁ*ﬂ*&%b#ﬂ#ﬁ&'*ﬁﬁﬁ#b##*ﬁﬁ%ﬂﬂﬁ&ﬁ#%ﬁ#%ﬁﬁﬁ*l*ﬂ%%#&*
* 06 40 (TFIsVGeDV) (AVE G ON) *
. EMS MODE=NORMAL o
#2004+15 “
* THC=APPLY ULLAGE “*

MISSION F OETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL 25, 1969


http:BOTH).BP

~60-

CONFIRM | M BURN COMP|ETE

TT KEY V3TET6E
F 06 84 (DVeS OF LM INSERTION BURN)

RHC=LOCKED

THC=LOCKED

AUTO RCS SEL. A/¢ ROLL (4)=0FF
EMS FUNCTION=VHE RNG

EMS MOUE=VHF RNG

VHF RNG=RESET

FDAI SCALE=5/1

RATE=LOW

RNOT CONT PWR DIRECY (BOTH)=OFF
BMAG MOUDE (3) »RATER2

TVC GIMBAL DRIVE(BOTH)al

LOAD (=18942409-83,9)
PRO
F 06 33 (GETI OF INSERTION BURN)
LOAD LM INSERTION TIgN
+8 SEC
{102+43+18)
PRO

KEY VB82E
F 04 06 (VEHICLE OPTION CODES)
LOAD R2=00002
PRO
F 16 44 (HA9HPYFF)
PRO

MISSION F DETAILED RENDEZVOUS PROCEDURES, REVISION Ay APRIL 25, 1969



-61-

ROBRGEBREPEIRILRTUTHIVRIBBRIFHORTHRDNRDEDORHRNDNG
* PROCEDURES FOR : bl

*- INSERTION THRY CS1 »
iﬁ#ﬂﬂi*#ﬁi##i*ﬂﬁﬁi*ﬂﬁ##Gﬁiﬁﬁwaﬁqiiiﬁﬁﬂﬁﬁﬂﬁﬁﬂﬂﬁbﬁw

(102247)
SUNDOWN
MOVE TO LEB
SET LEB ET COUNTING DOWN TO
CSI USING LM £S1 TIGN
AND MISSION TIMER

#oREALIGN IMU TO REFSMMAT#«
P52 KEY S2E
' ADJUST RETICLE BRTNESS
F 04 06 (ALIGN OPTION CODE)
LOAD 00003 IN R2 FOR
PROREALIGN TO REFSMMAT
F 50 25 (00015¢ PERFORM STAR ACQ)
, OHC=MANEUVER SCT TO aCQ
TWO SUITABLE STARS
(ALTAIR=40yFOMALHAUTD4S)
PRO
F 01 70 (STAR CODE)
CHECK FIRST STAR CODE
ZERO OPTICS=OFF
PRO
06 92 {SHAFTsTRUNsBLANK)
MONITOR OPT pRIVE TO STAR ONE
IDENTIFY STAR ONE
OPTICS MODE=MAN

MISSION F DETAILED REMDEZVOUS PROCEDURES:

=

50
0l
08

[t B |

F 80
F 30

l 88

25
71

d T0

! Be

25
7
05

F 0693

2s
25

{PILEASE MARK)

CENTER FIRST STAR IN SXT
MARK ON STAR ONE

(000169 TERMINATE MARK SEQ)
PRo

(MARKED STAR CODE)

PRo

(STAR CODE)

CHECK SECOND STAR CODE

ZERO OPTICS=ZERO (15SEC)

ZERo OPT1CS=0FF’

OPTICS MODE=CMC

PRD

(SHAF T TRUN e BLANK)

MONITOR OPT DRIVE TO STAR 'TWo

IDENTIFY STAR TWO

OPT{CS MODE=MAN

{PLEASE MARK)

CENTER SECOND STAR IN SXT

MARK ON STAR TWO

;gooles TERMINATE MARK SEQ)
0

(MARKED STAR CODE)

PRO

(AnGLE DIFF)

ggpv DATA ON CHECKLIST
0

(GYRO TORQ ANGLES)

cOPY DATA ON CHECKLIST -

PRO

;30014, PERFORM FINE ALIGN)
0

(00015+PERFORM STAR ACQ)

PRO

REVISION Ay APRIL 25, 1969



F 01 70

06 92

(102¢52)
Pno

oM

(L02+56)

-6Z2-

{STAR CODE)
LoaD THIRD STAR cORE
(RASALHAGUE=35)

ZERO OETICSfZERO ll?SEC)

ZERO OPTICS=OFF

OPTICS MODE=cMC

FPRO

(SHAF T TRUNsRLANK)

MONITOR OPTICS DRIVE TO STAR
THREF

ZERO OPTICS=ZERO

KEY V37E00E
STATE VECTOR UPLINK##

UP TLM{(CM) (MDC) =ACCERT
MONITOR UPLINK ACT LT=ON
MONITOR GND UPLINK
MONITOR UPLINK ACT LT=0FF
UP TLM(CM) (MDC) =BLOCK

##MANEUVER TO TRACK ATTITUDE##

P20
F 50 1B

@6 18

F 50 18

KEY V3TE20F

{COMMANDED RyPeY)

PRO

{COMMANDED RyPsY)

MONITOR AUTO MNVR

{COMMANDED R4PyY)
(18U0182/1390)

n32

(102+59)

P32

F
F
F

F

06

06

06

16

06

0é
06

16

{163+02)

F

51

11

55

37

45

75
81
82
45

B8

KEy ENTER
ZERD OPTICS=QFF

cOPY LM CSI AND TPI TIGNS

KEY V3TE3Z2¢

(GETI»CSI)

LOAD LM €51 TIGN
{103+33+46)

PRO

(NyE o CENTANG)

LOAD RP2=+Z20B+30

LCAD R3=130.00

PRO

{(GETI=TPI)

LOan LM TPT TIGN
(105209400)

PRO

(M5 TFI=CSIe=00001)

SET LEB ETaTF1

KEy V3ze

(DHyOT=CSI/COH+DT=CDR/TRI)

PRo

(CST VG=LV)

PRO

(COH V@=L V)

PRO

{(MKSyTFI=CSLo=00001)

KEY V93/REINITIALIZE ¥ MATREIX
KEY VB7E (VHF RANGING)

KEY V57E

(PLEASE MARK)

OPTICS MODE=MAN

OHE=CENTER LM IN $XT

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969



=27 (103%07)

F 16

gt (103+12)

F 04

F 06

F 16

45

12

16

a0

45

i2

16

90

45

MAKE 6 MARKS IN NEXT
5 MINUTES

PRO/PROCESS LAST MaRy
(MKSsTFI=c81,~00001)
ZERO QPTICS=7ERO
OPTICS MODE=CMC

MOVE TO ¢MD SEAT

KEY VoOf

(VEHICLE OPTION)

LOAD REm0U002

PRO

(TIME OF EVENT)

Loab LM ¢SI TIGN
{103+334+46)

PRO

{(Y+YDOT+PSI)

VOICE LM YDOT TO LM

PRO
(MKS» TFI=CSL4=00001)

KEY V9OE

(VEHICLE OPTION)

LOAD R2=00001

PRO

(TIME OF EVENT)

LOAD CSM CSI TIGN
{103+334+45)

PRO

{Y+YDOTH»PSI)

COPY (=)CSM YDOT
ON CHECKLIST

(MKSoTF I=CSIy=00001)

-63-

-9

o4

(103+23)
(103+25)
F 06

F 06

F 06

F 16
F 37
(103+28)
(103¢29)
P40
F 50
06
F 50
(103+30)

7%

81

82

4%

BB

18

la
18

LOSS OF SIGNAL
PRO/MAKE FINAL PASS

(DHyDT=CSI/CDHDTwCOH/TPI)

COPy DATA ON CHECKLIST

'PRO

(CST VG=LV)

OVERWRITE N8l vaY WITH.
(=} CSM YDOY

COPY DATA ON CHECKLIST

PRO

(COH VG«LV)

copy DATA ON CHECKLIST

PRO

(MKS s TF1aCS 1 sMGA)

SET MDC ETaTFI

PRO

COPY LM CST PAD (PT76)

KEY 40E

{COMMANDED RsP,Y)
KEY VS6E

PRn

(COMMANDED RsP,yY)
MONITOR MANEUVER
(COMMANDED RoPoY)

(1809266/27700)

##SETUP SPS CSI BACKUP##

EMS MODE=STBY
EMS FUNCTION=DY SET
LOAD GSI BURN vc

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25y 1969



wg

06 18

EMS FUNCTION=DV

FNal SCALE=S/5 '

RATE=HIGH

RHC PWR DIRECT (BOTH) wMNA/MNB
RMAG MODE (3)aATT 1/RATE 2

TVC GMBL nnIVEtBGTH)nAUTo
AUTO RCS SEL A/C ROLL ta;-MNA
RHC=ARMED

ALTGN S/Cc TO 1840 DEG ROLL
PRO

(COMMANDED RyPsY)

MONITOR ATY TRIM

F 50 18 (COMMANDED R4PsY)

##G0C ALIGN®#

F 60 25
(103+33)

06 40

ATT SET THUMBWHEELS 70 N18
FNAI SELECT=)
NULL ATT eRROR NEEDLES
ON FDAY 1 WITH ATT
SET THUMBWHEELS
FDAL SELEAT=1/2
ATT SET=GDC
G6DE ALIGN PR=PUSH
ATT SET=1MU

KEY ENTER
(002049 GMBL DRIVE TEST)

SUNUP

KEY ENTER
(TFY»VGonV)

AV THRUST A=NORMAL
THC=ARMED

-64-

-n0+38
=»0)G+30

=00+05

00+00 (103%33+46)

NSKY BLANKS

06 40 (TF1sVGeDV) (AVE 6 ON)

EMS MODE=NORMAL
(TFTs VG DV
MONTITOR LM ENGINE JGNITION

LM cSI BURN
(500590,0)

L1 BT R FE T 1 Y2 FTR 2T T T ey

RN G LTA VR B EER DR RIS S R 0

ﬁ&*&ﬁ##ﬁﬂ&*ﬂﬁ%“ﬂﬁ*ﬁ#ﬁﬂﬁﬁ&#*%ﬁiﬂ%ﬁ*#%#ﬁ*#ﬁﬁdﬁﬁhﬁﬂ&

«00+15

2 rE L X ke Tg CX &GF 2 LR

L TP R e -y 4 1)

IF LM CANNOT PERFORM THE BURN
ﬁﬁﬁﬁﬂﬁﬁﬁﬂ%ﬁﬁﬁﬁﬁﬁkﬂﬂﬂﬁﬁ#ﬂﬂ#ﬂ&*

MN pUS TIE (2)«0N{(UP)
NONESS BUS~MNA

SPS HE VLY TB (BOTH) «BP
$PS HE VLV {BOTH)=AUTO
VERIFY SPS TH LT=OFF

THC=APPLY ULLAGE

GHpl. MTRS (4) =0N (SEQUENTIAL| Y)
TVE SERVO PWR 1eACL/MNA

Tgc SERVO PWR 2=AC2/MNB

P.o

VROHBGVHBRNGBEHBLESSHHEHIDRBFOOR

CSM BACKUP €SI BURN '
(524240,0)
(1809180/277,0)

RO R PRAGVBRIBRODGLRRLERLINN

MISSION F DETAILED RENDEZVOUS PROCEDURESe REVISION As APRIL 25, 1969
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-HhH-

* ¢ ROT CONT PUR DIRECT (BOTH)=OFF
#0090} * BMAG MODE(3)~RATE 2

La 06 40 (TFCeVBsDV) N TVe GIMBAL DRIVE (BOTH)=1
* THC=TERMINATE ULLAGE » (103+37)

& MONITOR SPS RURN * LOAD(50450090)

© F 16 40 (TFCeVGeDV) ® PRO

# DV THRUST a=oFF * F 06 33 (GETI OF CSI BURN}

* GMBL MTRS{4)-0FF/SEGUENT1ALLY6 L9an ‘LM C51 TIGN

* PRO * «16 SEC

* F 16 85 (VG=BODY) o (103+4334+46)

hd THC=NULL VGS * PRO

LA THC=LOGKED A F 37 BB

#- TVC SERVO PNR{BOTHI'OFF o

b EMS MODE=STBY * KEY VB2E

A SPS HE VLV (BOTH)=0OFF # F 04 06 (VEHICLE OPTION CODES)
@ MN B8US TIE (ROTHIHOFF @ LOAD RZ=00002

® NONESS BUS=UFF & pRO

& : PRO @ F 16 44 (HAHPTFF)"

@ F 37 B8 4 ' PRO

® (CONTINUE DETAILED PROCEDURES* F 37 8B

* - BUT DELETE P76) '
iﬁlﬂ##ﬁubﬁﬂﬁ@#ﬁn*#%ﬂﬂi#ﬂ#&#ﬂﬁﬁ#oﬁﬁ*ﬁ#*ﬁﬁwl#ﬂﬂﬁiii

CONFIRM LM BURN COMPLETE

P76 KEY V3TETSE
F 06 84 (DVoeS OF CSI BURN}

RHC=LOCKED

THC=LOCKED

AUTO RES SEL, A/C ROLL (4)=OFF
EMS FUNCTION=VHF RNG

EMS MODE=VHF RNG

VHF RNG=RESET

FDAI SCALEwS/1

RATE=LOW

MISSION F NETAILED RENDEZVOUS PROCEDURESs REVISION Ae APRIL 285, 1969
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GREASRRGDBGHEBSGEDHEDGHBEBERS B G SRR RGN AR RS RGGEY

PRACEDURES FOR
CST THRU CDH
l&&ﬂ%&#u%u%ﬂ#######**ﬂ*&%Q*%#&&%#ﬂﬁ*%ﬁﬁ#%*ﬂ#ﬂ#*ﬂ#

]
*

#eMANEUVER TO TRACK ATTITUDE##

(103+38)
P20
F 50 18
06 18
F 50 18
(103+4]1)
F B8] 88
(103%43)

KEY 20€F

{COMMANDED RyPsY)

PRO |

{COMMANDED RyPsY)

MOVE TOQ LER NDURING

AUTO MANEUVER

(COMMANDEN RsP1Y)
{1802155/23%90)

KEY ENTER

SET LEB ET COUNTING DOWN TO
CDH USING LM CDH TIGN
AND MISSION TIMER

ZERO OPTICSw=0FF

KEY VBTE {(vHF TRACKING)
KEY VSTE
(PILEASE MARK)
OPTICS MODE=MAN
OHC=CENTER LM IN SXT
MAKE 3 MARKS IN NEXT

2 MINUTES

PRO/PROCESS LAST MARK

*
&

(103+44)
F 51

{103+55)

+ T

00

F 06

(103+57)
F 5l

99

Ba

16

90

KEY V6TE

(POS ERReVEL ERR+OPTION COnE)

LOAD WR '
(00057+0003.49200001)

PR

KEY VSTE

(PLEASE MARK)

MAKE 11 MARKS IN NEXT
t1 MINUTES

PRO/PROCESS LAST MARK
OPTFCS MODE=CMC

OBTAIN LM PC TIGN

KEY V9U0E
(VEHICLE OPTION)
LOan R2300002
PRO
{TIME OF EVENT)
LOAD LM PC TIGN
(1V4402400)
PRDO
tYe YOOTe PSI)
VOICE LM YDOT TO LM
PRO

coOPY LM PC PAD

" KEY VSTE

B8

{PLEASE MARK)
OPTICS MODE=MAN

MISSION F NDETAILED RENDEZVOUS PROCEDURESs REVISION Ae APRIL 25, 1969
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OHC=CENTER LM IN SXT
MAKE 5 MARKS IN NEXT
5 MINUTES °
(104+02+00)
PRO/PROCESS ILAST MARK
OPTICS MODE=CMC "D

HARUEDEGRERRERRRSAFRIODRGU GRS DN

LM PLANE CHANGE (09090)
HUHBORBBORRBERHHEREBGREIGORRRGH S0

P16 , KEY V3T7ET&E
F 06 86 (DVeS OF LM PC BURN)
LOAD LM PLANE CHANGL DVeS
PRO
F 06 33 (GETI OF PC RURN)
LOAD BETI-pC BURN
(104402+00!

CONFIRM LM Po BURN

PRO/INCORPORATE P76
F 37 88 -2
{104+05)
P33 KEY 33E
F 06 13 (GETI~CDH)
OBTAIN LM cDHW TIGN
LoaD LM CDH TIGN
{104¢3)442)
COPY DATA ON CHECKLIST
PRO
F 16 45 (MKSyTFI=COH,~00001}
KEY V32E
F 06 75 (DHyDT_COH/TRLyDT=TPI/TPI)
PRO

{104+08)

(104+09)
(104+20)

(CDH VG=LV)

PRO

(MiKS s TFI=CDHe=00001)
VERIFY ETatF1

KEy VB7E (VHF RANGING)
KEY VSTE
(PLEASE MARK)
OPTICS MODE=MAN
OMCeCENTER LM IN SXT
TAKE 4 MARKS IN NEXT
3 MINUTES ,
KEY V93E TREINITIALIZE W MaT)
TAKE 8 MARKS IN NEXT
g MINUTES
PRO / PROCESS LAST MARK
(MKSs TFLvy=00001)
ZERO OPTICS«ZERO
OPTICS MODE=CMC

ACQUISITION OF SIGNAL

KEY V90E

(VEHICLE OPTION)

LOAD R2u00902

PRO :

{TIME OF EVENT)

L.Oap LM cDH TIGN
(104431442}

PRO

(Yo.YDOT#PST)

VOICE LM YpOT TO LM

PRo

{MKSo TFI=CDHy=00001)

MISSION F DETAILED RENDEZVOUS PROCEDURES, REVISION A, APRIL 25, 1969


http:104.31.42
http:104002.00

-68-

MOVE TQ ¢mn SEAT (104+28)
(104422} : COPY LM CDH P76 PAD
FDOAL SCALE=B/S -3 (104+29)
RHC=ARMED P4l KEY &41lE
ROLL 180 DEG AT 2 DEG/SEC F 50 18 (COMMANDED RsPgY}
(0+16T7/10840) KEYy VS6E )
RHC=LOCKED KEY ENTER(BYPASS MNVR)
FPDAI SCALE=~5/1. 06 85 (VGwBODY)
ACQUIRE MSFN
(RHO= =504 GAMMAR] R 3) =2 (104%+30)
=7 (104+25) ouSETUP RCS CDH BACKUP#®
PRO/MAKE FINAL PASS
F 06 75 (PHeDT=COH/TPIsDT=TPI/TPI} BMAG MODE{(3)~ATT1/RATE2
COPY DATA ON CHECKLIST AUTO RCS SEL A/C ROLL (4)=MnA
. PRO (104231)
F 06 81 (CDH VG=LV) #®a IGN GDC TO [MU%&
KEY V90E )
F 04 12 (VEHICLE OPTION) . KEY V16N20E
LOAD R2®0000) 16 20 (RypoY)
PRO : ATT SET THUMBWHEELS TO N20
F 06 16 (TIME OF EVENT) FOAY SELECT=~1
LOAD LM cOH TIGN NUL{. ATT ERROR NEEDLES
(104431442) ON FDAI 1 WiTH ATT
PRO SET THUMBWHEELS
F 06 90 (YeYDOT9PSI) FOAT SELECT=1/2
COPY (=} c8M YDOT ON CHECKLISY ATT SET=GD¢
PRO . pEPRESS GDC ALIGN PB
F 06 81 (CDH VG=LV). ATY SET=IMyY
OVER WRITF NAl WITH. KEy RELEASE
(=) CSM YDOT =0 0+35 -
CORY DATA ON CHECKLIST DSKY BLANKS
~ PRO ~00+30
F 16 45 (MKSyTFI=CDHeMGA) 16 85 (VGeBODY) (AVE G ON)
SET MDC ETaTrl THe~ARMED
PRO RHC=ARMED
F 37 BB EMS MODE=NORMAL

MISSION F NDETAILED RENDEZVOUS PROCEDURESe REVISION Ay APRIL 25 1969


http:104431.42

0400 (106+31+42)
F 16 85 (vG=BODY)
- MONITOR LM IGNITyON

BESRHRBBARGRBL PRV RNBOERNGLRVSIURHN

.M CDH BURN(-0o890'303)
ﬂ**ﬂ#ﬂ*ﬂ“*ﬁ“*#'“**ﬁﬂ“ﬂ*“*ﬁ*'“ﬁﬂ*i*“

ﬁﬂ&.ﬁqﬁ#ﬁlﬁ#ﬁﬁﬁi*ﬁ#&G#!&lﬁi#ﬂ&ﬂ&&*#ﬂ#*ﬂ#&#*#ﬁﬂﬁﬂ#
uﬁuua@a*ouuaﬁwuq&nen#q»uduowu
IF Lm cANNOT PERFORM THE BURN
ﬁ*ﬁﬂ&ﬁﬂ»ﬁlﬂ#iuﬁﬁﬂu&ﬂ*ul&#Qnﬁﬁ-
w%##ﬁi*wlb&d*ﬁﬂ#d}ﬁ#ﬂh*ﬁ#uﬂb@
CSv BAckUP CDM BURN
('-6009"5.0)
{0,188/710850)
#&**%n#ﬁ*&*i#ﬂ%Gﬁﬂ#ﬂﬁﬂﬁb“ﬁﬁﬁ#
THc-NULL VG5
THCnLOCKED
PRO
F 37 BB

o R R R R

BUT DELETE P76
%QQ&Q#H#QQ#G**QQ%%#ﬂ%#ﬁi*iﬂ#Gﬁ#ﬂ*“*&ﬁlﬁ“ﬁﬂﬁaniﬁﬂﬂ

CONFIRM LM BURN COMPLETE

PRO(TO BYPASS CSmM=COH BURN)
F 37 8B

RHC«LOCKED

AUTO RCS SEL A/C ROLL (4)=0FF

BMAG MODE (3)=RATE 2

SFIEEIPEECHED

{CONTINUE DETAILED PROCEDURESQ-

-69-

P16

F 06 84

F 06 33

F 37 BB

KEYy 76t

(Dv4S OF LM CDH BURN)

LOAD LM CDH DVsS

LOAD (=045409¢5,8)

PRo

tGETI OF COH BURN)

L0AD LM CDH GETI
1104+31+42)

PRp

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ao APRIL' 25, 1969
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*#ﬂ-ﬂ*&r'ﬂdﬂﬂ-%ﬁ*ﬁ&%ﬂ**#%ﬁﬂﬁ#%#%'}t#-ﬁ*ﬂ-#*ﬁﬁ*#*#%##ﬁ#ﬂ#*#

@, PROCEDURES FOR o ™ F 51

@ CDH. THRU TP ¢
ROBEHBORBRNRBRUBAE NV IR RGBSV RAGS BT LIBV LB THRBBLQ

=35 (104+34)

#0TARGET CSM TP1 BACKUP®® 28  (104441)
P20 KEY 20E '
F 50 18 (COMMANDED R,PsY) F 06
PRO
06 18 (COMMANDED RyPsY) |
MOVE TO LEB NURING F 06

. AUTO MANEUVER
F 50 18 (COMMANDED RyP»Y)

(0+229/137920) F 06
KEY ENTER
P34 KEY V3TE34E F 16
F 06 37 (GETI=TPI}
LOAD ‘TPI.TIGN(105+09400)
PRO
F 06 55 (BLANKIELANGyCENTANG) F. 51
LOAD. R2 & ¢208¢30(DEG)
LOAD R3 = 4130400 (DEG)
PRO
F 16 45 (MKSsTFIs=00001)
SET LEB ET To TFt (104245}
. COUNTING nOWN
«3] {104+38) ' =19 (104450}
ZERO OPTICS=OFF
KEY VBTE (VHF RANGING) - =13 (104°58)
KEY VSTE
F 51 BB (PLEASE MARK) F 16

KEY V16N4SE
F 16 45 (MKSoTFIs=00001)

BB

37

58

59

48

B8

45

kEY RELEASE
(PLEASE MARK)
OPTTCS MODE=MAN
OHC«CENTER LM IN SXT
MAKE 4 MARKS IN NEXT

3 MINUTES (INCORPORATE 1)
OPTICS MODE=CMC

KEY V32E

{GETI=TPI)

cOPY DATA DN CHECKLIST
PRO X
;HP.DVTPInDVTPFi

COPY DATA ON CHECKLIST
BRO

(VGal0S)

CcOpy DATA ON CHECKLIST
PRO

(MK39TF10°00001)

KEY VOIE(REINITIALIZE W MAT)
KEY VSTE
(PLEASE MARK)
OPTICS MODE«HANUAL
OchCENTER LM IN SXT
TAKE 14 MARKS IN NEXT

14 MINUTES

SUNDOWN

COPY LM TP1 TIGN ON CHECKLISYT
PRO/PROCESS LASY MARK
{(MkSITFI®00001)

ZERD OPTICS=ZERO
OPTICS MODE=CMC

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969
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) F: 37 B8
MOVE TC cMD SEAT -7 (108+02)
E *OMANEUVER TO TPI BACKUR ATTITUDES®
#OVERIFY ORDEAL%®
P40 KEY 40E
. KEY V83E: F: 50 18 (COMMANDED ReP,Y)
F 16 54 (RyRDOTVTHETA) KEY YS6E.
SLEW/ADJUST FDAY TO ‘THETA PRO
PRO 06: 18 (COMMANDED RsP,Y)
F 16 45 (MKS»TFIy»00001) MONITOR ATT MNVR
©11] (104258) F 50 18 {COMMANDED RoPoY)
) KEY V3TEB4E (09192715¢0)
F 06 37 (TPI TIGN)
LOAD LM TPI TIGN , CORY LM TFI PAD(PT6)
(105+09+00) bl 3 (108¢04)
PRO *ASETUP GRS TPI BACKUP®9-
F 06 53 {BLNKsELANGCENTANG)
LOAD R2 .« +000+00 EMS: MODZRSTRY
PRO EMS FUNCTEON=DV SET
F 16 45 (MKS»TF1,=00001) L0AD  INSERTION sURAN V¢
PRO/MAKE  FINAL' PASS EMS' FUNCTIONwDV
F 06 55 (BLNKsELANGICENTANG) FDAT SCALE=SY/S
COPY DATA ON CHECKLEST RATE=RIGH
PRO AHE PWR DIRECT (BOTH) wMNA/MNB
F 08 S8 (MP+OVIPI:DVTPF) BMaa MODE! (3}=aTTi/RATER:
COPY DATA ON CHECKLIST TVC GMBL ORIVE (BOTH)wAUTOD |
PRO AVUTO RCS:-SEL. A/C ROLL (&) =MNA
F 06 8] (VGelV) RHE<ARMED ™
COPY DATA ON CHECKLISY AkIsN ~§/C- 70 ZERO ROLL!
PRO PRO
F 06 S9 {VG=L0S) 06: 18 (COMMANDED RoP,Y)
COPY DATA ON CHECKLISY" MONTTOR ATT TRIM
PRO F 50 18 (COMMANDED RyP,yY)
F 16 45 (MKSyTFIyMGA)

RESET MDC ET WITH TFy
PRO

MISSION F DETAILED RENDEZVOUS PROCEDURES, REVISION A, APRIL 25, 1969
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*##GOC ALIGN®#

-3
F S0 25
06 40
«00+38
«004+30
06 40
~00+05
F 99 40
(108#09+00)

HRBEREBGRHRERBBER R DSBS ERRR SN2 B0 00N
SRRBBEBBRERERANRVBRERSBRBDBDE RSB %

BRFRRRERORNBRRIRBRRNRBAFRDBRBRERERERRERRGBRRHRIDEH

ATT SET THUMBWHEELS TO Ni8
FDAI SELECT~1
NULL ATT ERROR NEEDLES
ON FDAI 1 WITH ATT
SET THUMBWHEELS
FOAI SELECT=1/2
ATT SET=GDC
DEPRESS GDC ALIGN PB
ATT SETwIMU

KEY ENTER

(00204 GMBL DRIVE TgST)
KEY ENTER

(TF1oVGDV)

OV THRUST aeNORMaL
THC=ARMED

DSKY BLANKS .

(TFIoVGeDV) (AVE G ON)
EMS MODE=NORMAL

(TF1+VGeDV)

MONITOR LM ENGINE IGNITION

LM TPI BURN(22.0,0-12.1)

*
”»
*
L
»
*
*
»
L
»
*
*
L
»
*
*
»
®
»
-
*
w
L
*
*
»
*
@
L
"
o
*
*
*
L J
@
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'e00+15

0+00

+00+0)

HERRBSBRIRLRURREBRIRBERRBRNN

IF LM CANNOT PERFORM THE RURN
Quwceuqu&wuuuinnuauinnwﬁoin»

‘MN gUS TIE (2)w0i)tUP)

.Qﬂﬂ.ﬁﬁﬁﬂﬁﬁﬁl&*!Gﬂﬁﬁliﬂﬂﬁﬁﬁiﬂ

uow»aaongalaonﬁaoiouagaaaaueo

06 490

NONESS BUSWMNA

SPS HE VLV (BOTH)=AUTO
SPS HE VLY TB (B0TH)=BP
VERIFY SPS TH LTwOFF

THE«APPLY ULLAGE

oMBI. MTRS(&)*ON(SEQUENTIAle)
TV SERVO PWR 1wAGC1/MNA

T:c SERVO PHR 2mAC2/MNB

PRo

CSM TPI BACKUP BURN
(*2loBe091146)
09293/1500)

(TECoVGoDV)

THE=TERMINATE ULLAGE

MONITOR SPS BURN

{TFCIVGDV)

DV THRUST A=OFF

g:sL MTRS (4 )»0FF/SEQUENTJALL Y
0

(VG-BODY’

THE=NULL V@S

THC=LOCKED

EMS MODE=STRY

TVC SERVO PWR (BOTH) =QFF

SPS HE VLV (BOTH)=OFF

MN BUS TIE (BOTH)»OFF

*@%%r%y?!?!¢@?@?9##@?9@&?9?@*@4*vtst

MISSION F DETAILED RENDEZyOUS PROCEDURESs REVISION A, APRIL 25, 1969
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bl NONESS Bi)S=0FF ™
& PRO 6
* F 37 B8 &
4 (CONTINUE DETAIL PROCEDURES &
* AUT DELETE PT76) *
#.OﬁﬂlﬂG#“.ﬁQG##ﬁ##ﬁﬁﬂuﬂi**#*ﬁﬁ##ﬂﬂ‘ﬁﬁiﬁﬁﬂi.ﬂl#ﬁi#

P76

CONFIRM LM BURN COMPLETE

KEY V3ATET6E

F 06 84 (DVeS OF LM TPI BURN)
RHC~LOCKED
THC=LOCKED
FDAT SCALE«=S/]
RATE=LOW
ROT CONT. PWR DIRECT (BOTH)=OFF
BMAG MODE (3)=RATE 2
TVC GIMBAL DRIVE (BOTH)=0FF.
AUTO RCS SEL A/C ROLL(#)@OFF
EMS FUNCTION=VHF RNG
EMS MODE=VHF RNG
VHF RNGwRESET

L0AD(22 2 0= 12. 1)

F 06 33 (GETI OF TPI BURN)
LOAD LM GET'TPI
+8 SEC
(105+09+08)
PRO
F 37 BB

MISSION F DETAILED RENDEZVOUS PROCEDURESe REVISION Ay APRIL 25, 1969
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L]
%

ARGRIERADROTRF SRR RDRGRR DR DGE I RTRERBERRIO S DB

*2

+3

P20

P25

PROCEDURES pOR
TP THRU TPF

B4MANEUVER TO SXT TRACK##

KEY 20&
F 50 18 (COMMANDED R,PsY)
PRO _
06 18 (COMMANDED R4PsY)
MOVE TO LER nURING AUTO
MANEUVER
F 50 18 (COMMANDED R,PsY)
(01247/48,0)
KEY ENTER

##TARGET CS5M MCCl BACKUP®w

KEY V3ITE3ISE
F 16 45 (MKSeTFIs=~00001)
(TIME FROM TPY)
SET LEB ET To TFIy
COUNTING UP
ZERQ OPT1CS~OFF

KEY VO3E (REINITIALIZE W MAT)
KEY VBTE (VHF RANGING)
KEY VSTE
F 51 BB (PLEASE MARK)
KEY ‘VI6GN4BE
F 16 45 (MKS«TFI,=00001)
ORPTICS MODE=MAN

MISSION F NETAILED RENDEZVOUS PROCEDURES, REVISION
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+11 {105+20)

F s

+12+00(TIGN=3e0

+13430
Ps1

*14+425

OHC=CENTER LM IN SXT
MAKE 8 MARKS IN NEKXT
g MINUTES

PRO/PROCESS LAST MARK
45 (MkSeTF1s=00001)
_ZERO OPTICS=ZERO
' OPT1CS MODE=CMC
MOVE TO.COMMAND SEAT

MIN)
LOSS OF SIGNAL

PRO/MAKE FINAL PASS

6 81 (VG=hV)

COPY DATA ON CHECKLIST
PRO

59 (VE=L0S) -
COPY DATA ON CHECKLIST
PRoO

45 (MKkSsTFIoMGA)}
PRo

COPY LM MCCI PAD (PTe)

KEY 41E
18 (COMMANDED RyP,Y)

KEY ENTER(BYPASS MNVR)
B85 (Va=8CDY)

#2SET UP MCC1 BACKUP#*#
DSKY BLANKS

Ay APRIL, 25, 1969
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(VG=BODY) (AVE -G ON)

© THC=ARMED

F 16 85 (vG=BODY)

RHC=ARMED

+17

YR Y- LD L B L T 2 Y L T2 Ry

LM PERFORMS MCC1 BURN

SRS XN R RAT RN RN RNS

ARBEDDRBERERBGDSROHRF R I RQOAROR RIS D

CSM MCCY BACKUP BURN

(09265/29,0)

CT T LA LD R LY Py - Y.
o 3

$14+430
16 85
+15 (105+24+00)
F 37 BB
P76
F 06 84

F 06 33

F 37 88

CONFIRM LM BURN COMPLETE
PRO (TO BYPASS CSM~MCC] BURN)

*26

THC=LOLKED

RHC=LOCKED

KEY T6E .

(DVsS OF LM MCC1 BURN)

LOAD LM MCC1 DVsS

PRO

{GETI OF MCC) BURN)

LOAD LM GET=MCC!
(105+24+00)

PRO .

*27

MOVE TO LEB

P35

P0TARGET CSM MCC2 BACKUP®®

F 16 65

(105+32)

i

{TIGN=3.,0

£

i

0t

B8

45

KEY 3S€
(MKS s TFI9~00001)
ZERQ OPTICS=OFF

KEY V93E (REINITIALIZE W MaT)
KEY VBT7E(VHF RANGING)
KEy VS7E ‘
(PLLEASE MARK)
KEY V16N&Sg
(MKS+TFIs=0000])
OHC-CENTER LM IN SXT
OPTICS MODE=~MAN
MAKE 9 MARKS IN NEXT
9 MINUTES

SUNUP

PRO/PROCESS LAST MARK
(MARKS e TF19=00001)
ZERo OPTICS~ZERO

MOVE TO COMMAND SEAT

MIN)

81

56

4%

d

7 BB

PRO/MAKE FINAL PASS
{Va-LV)

COPY DATA ON CHECKLIST
PRO

{(V@=LOS)

cOPY DATA ON ‘CHECKLIST
PRO

(MARKS » TFT4MGA)

PRo

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969
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P76 KEY T6&
COPY LM MCC2 PAD F 06 84 (Dv,S OF LM MCC2 BURN)
COMPARE ¢SM SOLN WITH LM LOAD LM MCC2 DV,S
SOLUTION PRO
+28+30 F 06 33 (GETI OF MCC2 BURN)
P41 KEY 41E ' LOaD LM GET=MCC2
F 50 18 (COMMANDED RyPseY) (105+32400)
KEY V&gE PRO
KEY ENTER(RYPASS MNV., F 37 88
06 85 (VG=BODY)
*31
##SET UP MCC2 BURN&# #OMANEUVER TO COAS TRACK ATTITUAE##
029425
DSKY BLANKS P00 KEY 00E
+29+30 KREy v8SE
16 85 (VG=BODY) (AVE G ON} F 04 06 (00003+:000019BLNK)
THC=ARMED . L.0AnD R2 = 00002
RHC=ARMED : PRo
+30400(105+39%00) F 06 18 (COMMANDED RePoY)
F 16 BS (VG~BODY} PRO
HONBHECHERDRID BHRDBNDLART LAV GERRNY F 50 18 (COMMANDED RyP,Y)
LM PERFORMS MCC2 BURN PRp
HHBRBSHOOOEIDHBBEBI NN T 0N BERRRINE 06 18 (COMMANDED ReP,Y)
MONTIOR ATT NMVR
EYYErryer ey . UL EL P UL L R L 1L F S0 18 (COMMANDED RePY)
CSM MCC2 BACKUP BURN ALIGN S/C TO ZpRO DEG ROLL
(00302/20,0) PRO
BUHGABEBDBEEEEGRBRARIRLRBBRGTRESREDY 06 18 (COMMANDED R»sP,Y)
F 50 18 (COMMANDED RsPyY)
CONFIRM LM BURN COMPLETE {002T74/346900)
' KEY ENTER
PRO (TO BYPASS CSM=McCZ BURN)
THC=LOCKED C
RHC=LOCKED

F 37 BB

MISSTON F DETAILED RENDEZVOUS PROCEDURES. REVISION A, APRIL 25, 1969
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Q*.GG%G&&*G**Q##***#G#“Q#ﬂﬁ##Q***ﬁﬂﬁ#ﬂﬂ##**ﬂﬁﬁﬂﬂﬁ

* . PROCEDURES FOR BRAKING ~ "
ii*ﬁ*#*pt**#**ﬂ***#*ﬂ##ﬁﬁﬁﬁ#%#ﬂﬁ%*ﬂﬂ**ﬁnbiiﬂiﬁﬂﬁﬁ
+34 )

RHC=ARMED

CENTER LM IN RETICLE .
BMAG MODE (3)=ATT1/RATE 2
MONITOR EMS FOR RANGE °
+39 _
P4Y KEY V3ITE4TE

F 16 83 (DV-BODY)
KEY V83E

F 16 54 {RyRDOT9THETA)
THC=ARMED
MONITOR L 0S CONTROL
MONITOR R AND R DOT

##ﬂ#d#ﬂﬂw#*in##ﬁ#ﬁnﬂﬁﬁﬁﬁid*ﬂﬁﬂbﬁﬁw

BRAKING GATES AND 'RET ANGsS ‘

* ™
# @
& 30 FPS AT 6000 FT=«13 DEG *
L 20 FPS AT 3000 FTwoz6 OEG #
» 10 FPS AT 1500 FTwe54 DEG ¢
* ™
* ™

G- FPS AT 500 FTal,6 DEG
ua&#au«ui##*a»&a%*»ut;&u«%&an&u&

USE RANGE ON DSKY TO CHECK EMS
RANGE INDICATOR. USE
RETICLE ANGLE AS THIRD
VOTE.
*43  (105¢52)
GRRSDHOHSSIDEIRBRLHRERGERTLERE S04 S

TPF(02310/35340)
[Ty e T eyl LY. LY. Y- T Y- T

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969
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6.3 P20 NAVIGATION SUMMARY WITH SUN ANGLES
IT - INITIATE TRACK

CT - CEASE TRACK
(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

SUN ANGLE
(L.0.S. TO SUN)

GET EVENT DEG
98:35 CSM SEP

98:50 SUNSET

99:34 LM DOI

99:37 SUNRISE

100:27 IT (SXT/VHF) (10/10) 207
100:32 186
100:37 CT {SXT/VHF) 174
100:46 LM PHASING

100:49 SUNSET

100:51 IT (SXT/VHF) (4/3,V93.6/7)

101:01 CT (SXT) -

101:14 IT (SXT/VHF) (10/10)

101:24 CT (SXT/VHF)

101:35 SUNSET

101:49 (T (SXT/VHF) (4/3,v93.,16/17) 131
101:54 117
101:59 111
102:04 102
102:09 CT (SXT/VHF) 93
102:43 LM INSERTION

102:47 SUNSET

103:02 IT (SXT/VHF) (v93,6/5,¥93,17/18)

103:07 CT (SXT)

103:25 CT (VHF)

103:33 SUNRISE

103:34 LM CS1

103:41 IT (SXT/VHF) (3/3;V67,00057,00034,00001;

16/16) 186

103:48 171
103:51 156
103:55 . 144
103:57 138
104:02 CT 123
104:02 LM PLANE CHANGE

104:08 IT (SXT/VHF) (4/3,v93,8/9) 105
104:14 87
104:20 CT (SXT/VHF) 70
104:32 LM CDH

104:38 IT {SXT/VHF) (4/3,V93,T4/]5) 17
104:43 4
T04:45 SUNSET 5
104 :56 CT (SXT/VHF)

105:09 LM TPI

105:12 IT (SXT/VHF) (Vv93,8/8)

105:20 CT (SXT/VHF)

105:24 LM MCC1

105:26 IT (SXT/VHF) (v93,9/9)

105:32 SUNRISE 9]
105:35 CT (SXT/VHF 92
105:39 HLhSXT/VHF) _

1NR+R2 TPF
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6.4 CSM_ATTITUDE SUMMARY
INERTIAL AND ORDEAL FDAI GIMBAL ANGLE
PROFILE FOR THE NOMINAL F MISSION

(YAW = 0.0)
TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
97:40 180 282 14 (Yaw = 14.0)
97:50 180 312 14
98:10 180 12 14
98:12 0 21 14
98:35 0 20 14
98:39 H 142 54 40
98:55 0 170 34
99:28 0 206 332 55
99:39 0 227 317
100:07 180 278 268 70
100:25 180 293 243 25
100:48 180 308 188
107:14 180 337 138
101:49 180 . 108 162
102: 11 180 174 162 50
102:36 180 3 272 110
102:46 180 32 272
102:56 180 162 13 101
103:05 180 161 346
103:29 180 166 277 11
103:34 180 180 277
103:38 180 155 239 39
104:02 180 156 167
104:05 180 157 158
T04:25 0 167 108
104:32 0 188 108
104:36 0 229 137 29
104:58 0 235 75
105:02 0 192 15 53
105:09 0 208 15
105:T1 0 247 48 33
105:24 0 265 29
.105:39 0 302 20
105:42° 0 274 346 34
105:52 0 310 353
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DISCUSSION OF LM ABORT AND RESCUE CASES

LM Active PDI Abort

A LM active PDI abort rendezvous is planned if a failure occurs
after DOI which precludes continuation 6f the nominal rendezvous
mission., The LM PDI.abort burn is targeted to occur at.LM periiune
one-half revoiution after LM DOI. This burn provides phasing such
that the LM TPI burn occurs one revolution earlier than the nominal
TPI time. The LM CSI burn occurs one-half revolution after the

PDI abort burn.and the LM CDH burn occurs one-half revolution after
the.CSI burn. The CDH burn is targeted to produce a 15 nautical
mile delta height. The LM TPI burn-will be cued_ at an_elevation
angie-of_26;6 degrees and will occur near the:midpoint of darkness.

Since the LM 15 aétive for this rendezvous, the.function of the CSM
will be to target the CSI, CDH, and TPI burns and backup the LM
burns.

The onboard data for this case fs valid if the CSM becomes active
following the LM PDI abort burn.

Partial LM Phasing Greater Than or Equal to 40 FPS

This abort and rescue case was developed to provide a rendezvous

-capability assuming the LM could not comp]e%e‘the-Phasihé-burn but
‘could apply at least 40 FPS. This is the most 17kely partial Phasing
‘situation since the LM RCS could be used to apply 40° FPS even if a

failure of both the LM DPS and APS engines prec1uded app11cat1on of
the burn. The réndezvous sequence assuming a partTaI "Phasing burn
greater than-or equalt to 40 FPS requires the CSM “to perform a rescue
burn approximately one revolution after the LM 'DOT burn. This

rescue burn is sized, based upon the magnitude of the partial Phasing
burn, so that the term1na1 rendezvous approach 1s s1m11ar to that

in the nom1na1 case, A canned rescue burn (48 7 FPS retrograde)
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will be provided onboard which is valid for the partial phasing
equal to 40 FPS, the most likely failure situation. This burn

will nominally be updated by the ground 20 minutes after the
tfailed LM burn based upon the LM DY applied at phasing. Updating
the Rescue burn preserves the nominal terminal rendezvous approach.

The CSM Rescue burn at 101:33 Towers the CSM perilune to about

20 nautical miles and provides phasing which results in TPI
occurring near the nominal TPI time {105:09). The CSM CSI One
burn is targeted so that the CDH burn occurs one revolution after
the CSI One burn. A CSI Two burn {nominally zero) is scheduled
half way between the CSI One and CDH burns.  The CSM TPI burn

at a deita height of 15 nautical miles will be cued on an eleva~
tion angie of 208.3 degrees which results in TPI at the midpoint
of darkness. There exists the possibility that the LM-could become
active following the CSM Rescue burn, This would require slightly
different‘targeting for the terminal rendezvous phase; however,
the CSM onboard data would not be affected significantly.

Partial LM Phasing Less Than 40 FPS

In-the event the.LM cannot apply 40 FPS of the Phasing burn (the
DPS, APS, and RCS have failed), a rendezvous pian similar to that
in Section 7.2 will be utilized. A CSM rescue burn is applied at
101:33, one revolution after the DOI burn, and the magnitude of
the rescue burn is a function of the LM DV applied (zero to 40 FPS).
A canned rescue burn (57.1 FPS retrograde) is also provided onboard
for this case. This canned burn is valid for a LM DV of 20 FPS

and will be updated after the failed LM burn. A partial LM

burn of 20 FPS was chosen simply because it is midway in the zero
to 40 FPS partial burn range.

This rendezvous plan differs from the LM partial Phasing greater
than 40 FPS plan in that there are two revolutions between the CSM
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CSI One and CSM CDH burns. A CSI Two. burn #s scheduled half
way between the CSI One and CDH burns and a CSI Three burn

is scheduled half way between the CSI Two and CDH burns.
-Both the CSI Two and CSI Three burns are nominally zero.

The CDH burn for this rescue is' targeted so that the delta
height ‘between CDH and TPI is 10 nautical miles instead of
‘the hominal 15 nautical miles. ' The TPI burn is cued as in
the nominal case at an elevation ang]e of 208.3 degrees The
LM could be active after the CSM rescue burn.

?.4 Paptial LM Insertion

Should the LM APS fail during the Insertion burn
DV be outside the LM-RCS capability either to cdmp]ete the In-
sertion burn or to null out the applied DV (i.e., DV > 40 or VG > .80)
a CSM active rescue will be initiated. For LM applied DV.of
.Tess than 45 FPS the LM will use the RCS to burn the DV back to
zero. It the velocity-to-go is Tess than 80, the LM will use the
“RCS to-complete the burn. For other LM-applied DV's, the LM will
“use the RCS to apply“an-.additional 80 FPS along the burn’vector to
prevent the subsequent maximum ranges from bec0m1ng greater than
400 nautical miles, Based upon the LM DV applied, the MCC-H will
target the CSM Rescue burn magnitude to praserve the nomlnai Terminal
Phase character1st1cs, but will result in a TPI one revolution
“later than riominal. A pad containing th1s Rescue burn as well as
“CSI, CDH, and TPI burn data will be voiced to the GSM approximately
20'minutes ‘after the failed LM Insertion burn. Should the.CSM
"f311 to receive these pads, the CSM wiil apply a canned Rescue
burn of 44.9 FPS {regrograde) at DOI + 238 min. (2 revs after DOI).
This Rescue burn is valid for a LM applied DV of 120 FPS at the
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partial Insertion burn, which is approximately in the middle
of the range of LM-applied DV's for which this rescue would
be initiated.

After the CSM Rescue burn, the usual concentric rendezvous
sequencing of CSI, CDH, and TPI is initiated, with CSI scheduled
to occur at one-half revolution after the Rescue burn, and CDH

one revolution after the CSI burn. Half-way between CSI-and

CDH a second, nominally zero, CSI is scheduled, followed by a
Plane Change burn half-way between the second CSI and CDH, TPI
occurs 35 minutes after CDH at an elevation angle of 208.3,
approximately 23 minutes before sunrise. TPF occurs approximately
two and one-half revolutions "after the failed Insertion burn. The

LM could become active after the CSM Rescue burn.

Zero LM Insertion

Should the LM APS fail at the Insertion burn with less than 45
FPS being applied, the LM will use the RCS to reduce the total DV

Jto zero. The CSM will initiate a ground supplied backup Insertion

burn at 102:46:18, three minutes after the LM Insertion TIGN.

This burn preserves the relative trajectory, producing‘a CSI, CDH,
TPI sequence similar to the nominal case; however, due to the in-
creased orbital period of the CSM, the delta times between burns
will be somewhat larger than nominal, The resulting TPI time is
seven minutes later than nominal and 23 minutes before sunrise. TPI
occurs at an elevation angle of 208.3,.afid at a delta height of

15 nautical miles. The LM could become active after the CSM Backup
Insertion burn,”
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LM RESCUE ONBOARD DATA

The onboard procedures data required to perform CSM active LM
rescues will take the form of a one-page summary checkTist which
covers the complete timeline for each rescue case. Each summary
checklist will show all activities from the failed LM burn to TPF
required to compliete the LM rescue including program reguirements,
navigation schedutes, and burn schedules. In addition,
sunrise/sunset, L0S/A0S, and tracking and burn attitudes will be
indicated. In order to condense activities into one page, con-
siderable abbreviation from the nominal checklist format is
required. This may necessitate the crew referring to the nominal
checklist if additional detail on a particular activity is
desired,

Accompanying each one page checklist will be a relative motion
plot (LM centered) showing the orbital position of the CSM with
respect to the LM. 1In addition to the plot, maneuver pads for
copying onboard data will be provided. for each burn during the
five contingency rendezvous situations.

The rescue checklist timelines, relative motion plots, and burn
data for the two partial LM Phasing cases and one partial LM
Insertion case were formulated assuming the CSM applied the canned
rescue burn. The onboard data for the zero LM Insertion rescue
case assumes a nominal trajectory to Inserticn and a ground targeted
CSM Backup Insertion burn. The PDI abort case assumes the LM DOI
burn was nominal and the LM is active for the rendezvous. The CSM
in this case provides a backup to the LM maneuvers after the PDI
abort burn.
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8.1.1 Plot and Pads -86~

LM ACTIVE PDI ABORT (LM CENTERED) PDI ABORT
LM (100:31:24)
CSM (96.2,0.0)
TP CSM 180,298/230,0
o 09:2 ABQVE
LM (102:33:41) LM (103:09:24)
(_]]5.9’0,5'7) (22.2,0,"1].])
CSM (112.9.0.-21.4)  |CSM (‘22°3’0=1§) +-40 SN
0,11/299,0 0,208/18,0 A0S AN
A'“A—\' N
it
CSM | ! . ! | | | [ &, CsM
AHEAD 4 4 ; ' i — . | l———— BEHIND
120 80 9 Ao 40 80 120 160 200 | 240
J
Vi
/ __40 //
- « Fe
LM PLANE CHANGE oS _ -
(102:03:00) . L A
Lgg T | (107:31:47)
CSM (49.7,0,0)
BELOW CSM (-60.2.0,0)
PDI ABORT P76 PAD . 180,180/288,0
- : . ' LM CDH P76
. . CSM PC COPY 84 .| . .
CSM CST COPY 33 v : 33 . .
1 : . 81 . . . CSM_TPI_COPY
37 : _ . _ LM PC P76 37 : :
75 . . 84 . . . 58 ) .
81 - : 33 . . 81 . .
82 . . CSM CDH COPY 59 .
LM CSI P76 13 . . LM TPI P76
84 s * 75 - » : 84 . .
33 . . 81 . ) ) 33 . :




8.1,2 Checklst
LH ACTEVE PDI ABORT

KN
w2 40
50
100: 60
%10
20

-9
30

-2

¢
0

-50

b
50

-38
101:00

-5
10
-1s 20
D)

/]
-2y 40

N—m 001 BURH (99,33:59) (=71 1,8,- 37 ] :276

P20 (TRIM) (0,225/316,0)

[ ROLL 180" AND PITCH UP 70* (180,278/268,0)
¥564; ACQ MSFH

¥67(002.89, 0097.3, 0000T), P20 (17°)(180,288,285,0)

3 VBTVS7 [MARK 70 ABORT -2 )
b
Tl
% {n
[ LM PDI_ABORT BUAN {100.31 24){96.2,8,0], CSIt (180,208/230.0, P76

P00

P52 {0PTION 3)

HCC-H UPLINK {LM VECTOR), COPY CSI, CDH, TP1 PADS

P20 {479)1(180,315/163,0)
P32;Nal

¥93; Y8F, V57
SXT/VIE (5); TERMINATE SXT; Y933 VHF {S); V9G4 ¥HF {10)

{5)
{MARK TO CSI-15)

—VO0{CSH AND LK)
(20}
——— P32 FINAL COMP .

COPY LM C5¢ PAD
P40, {161°) (180,165,/288,0) VE6; SPS SETUP, GOC ALIGH

Lh CSE-BURY {161.31 473 (4% 7,0,0)
CSM CST BACKUP Bumn {-54 2,0,0) {789,180/288,0)
P20 (168°} (180,16/120,0)

1P16

VB7 L ME7 s (MARK TO PLANE CHANGE -2)

S 3 SXT MARKS, V&7 (000 57,0003 4,00001)

=13

+3

+

+15
+17

+26

+30

+h3

40

50

102:00

10

20

30

40

50

10300

0

20

30

40

50

o>

=55
173

E L

% | 22
il V30 VOICE LM YPOT TO LM, COPY LM PC PAD
‘I
P76
LN FLANE CHARGE (102,03]] -
33
VT, VST; 3 SKT MARKS; v
(HARK T0'co# -T3)
3
W {04}
tz
P33 FINAL CONP, YSO(CSH AKDLH)

[————ROLL EB0° (0,347/290,0) ACQ HSFM (RHO-55, GAM 173)
e P33 FINAL COMP

P4G (122°} (0,355/290,0) ;¥56; SPS SETUP, GDC ALIGN
(MANUAL MHVR AT }°/SEC TO BURN ATTITUDE)

1M CONl BURN (102, 33.417 (=115 9,0,5-

€5M COH_BACKUP BURN (112 '9,0,-21.4%0,11/200,0
P2G(149°3{0,229/141,0}:P34 (ELEV OPTION}

P76

¥87; V57 ; 3 YHF MARKS; Y93

{MARK 1O TPI-12)
X.
3T as)

L VERIFY ORDEAL
P34 WITH LM TPT TIGH. FINAL COWP

P40 [50°)  {0,193/18,0);¥55:C0PY LM TPL PAD; SPS SETUP, 6DC ALIGN

LM TPT BURN (103-09:24} {22.2,0,-11.1}
CSH TP1 BACKUP BURN (-22.3,0,12) {0,208/18,0)

P20 (33°) (0,245/51,0);035

P76

Y93, VBT, V5F (MARK TQ TPL+iN)

P35 FINAL COMP3 COPY LM MCC1 PAD
— P4T_BYPASS (0,260/30,0)

LM MCC1 BURK {103.24+24

L8 MECY BACKUP BURN (0,263/30,0) | ,P76; P35 '
T V93, YBT; VET.(MARK TO TPI +26)

{9)

P35 FIMAL COWP; COPY LM MCC2 PAD
P41 BYPASS {0,258/1%.0)

Li #CC2 BURN (103,39+24)
C5M MCCZ DACKUP DURN (0,252/19,0)

VB9 TO COAS TRACK (26°)(0,265/340,0}
Va7 va3

P76 P00

== TPF (103.51-24)

«87-




-88-

8.2 LM Partial Phasing Greater or Fqual To 40 FPS




47
48
33
81
22
ave
11
37

11
37
75
81
82

84
33

8.2.17 Plot and Pads
CSM ACTIVE LM RESCUE PARTIAL PHASING >40fps (LM CENTERED) -89-
[CSM CDH +40 CSM LM PHASING —>*~.
{104:23:12) CSM 100:46:21) o
(109.1,0,32.7) \ Los ABOVE »
0,344/266,0 AT 80 \
CsM /.(’r | 3 ., | | m L CSM
AHEAD ' 0 40 30 "AOS 120 V, 160 BEHIND/
[CSM CSIa CSM €SI, Los.»
(104:57:59) (103:27712)  |(102:31111) i
CANNED RESCUE TWO PAD  [cSM PLANE CHANGE (-21.4,0,5.3) oo o) (-56.8,0,0)  L0s -
+| 37768. | +| ooo0o, |[{103:55) 0,194/6,0 %0 Ngy f0/126,0  [180,180/103,0_# [csM RESCUE
000.52 | +| 000.59 |LE0.123/138,0 2 { — - (101:33:19)
. : T === 7 (-48.7,0,0)
00101 . 00033 : 019.00 BELON 180,180/283,0
-1 0048.7 | +{ 0000.0 |+ | 0000.0 CSM CSI TWO COPY CSM CDH COPY
XXX180 XXx283 XXX000 1 . . 13 . ]
X0038.8 37 . . 75 . : .
00702 7 00031 : Q11.00 75 . . V 8] . . .
00104 : 00057 *  059.00 81 . . . LM CDH P76
' 2 1 82 L b L 84 . . *
CSM CSI ONE COPY LM €SI TWO P76 33 . .
. . a4 . . . CSM TPI COPY
. . 33 . ° 37 : H
. . . CSM PC COPY 58 . . .
. . . 33 - . 81 . . .
L = . 8] . . [ 59 L] L] :
LM CSI ONE P76 LM PC P76 LM TPI P76
. 0 . a4 . . hd 84. - . .
: : 33 . . 33 . .




8.2.2 Checklist

JCSH ACTIVE LM RESCUE - LM PHASING > 40 FPS {av APPLIED = 40 FPS)

=17

-9

M ——[PARTIAL LW PaRS TG (100 48 217
50 - ,‘:‘ \ - P52 {GPTION 3}
H \ HCC-H UPLINK {LM VECTOR)
101:00 —| \
L \
g \ COPY RESCUE, CST OKE; CONl; TPI PADS
_— \ . .
\__Pao
FI \’—"—_NO {95°){180,165/283,0), ¥56; SPS SETUP; GOC ALIGN
\\ [CSH_RESCUE_BURN (191-33-19)(-48.7 ,0,0%180,180/283,0)]
N P20{141°)(180,327/64,0)
7 P3Z; Koz -
V93, ¥87 (VHF ONLY}
{MARX TO CST OHE -14)
50 v
H
E
102:00 -] o | es
1t
A
o 40 ¥
5
20 - P32 FIMAL COMP
P40 (170°1(180,165/103,0); VG6; 5P§ SETUP; GOC ALIGN
K t _{CSH CS1 ONE GURN (10231 11)(-G6 8,0,0(180,1807103,0
I P00
a0 -
§ % PE2 {0PTION 3)
F \ MCC-H UPLINK (LM VECTOR)(IF LM ACTIVE)
50 -{ N P20 (82°)(180,321/185,0}
P32; COMPUTE CSI THO TIGH, ii=)
KT 93 V873 Y57 .
\ wr | (8) SXT/VHE (5), TERMINATE SXT; Y93, VHE (5):
103 00 — \ V80; VHF (13) (MARK T CS1 TWO -0)
. '6 \ ¥20{CsHM) '
¥
[ § He | (18)
o - \ P32 FINAL COUP K
\—-—-—-—-——M]; ¥56; RCS SETUP; GDC ALIGN
| [CSH_CSE_TH - .
0 | & ST_TW0 BURR {10527 12} {180,107125,0]

P20 (13°){180,13/112,0)

-z

=22

-z

i1
+15
+17

+26
430

+i2

50 ~

P

Y&7; V57+ 3 MARKS: V5?7 (000S?,00034,00001)

SX (KARE, TQ PLAME CHANSE ~12)
W o2
F
Yo (cs)
P30

P41; V50, RCS SETUP; GOC ALIGN

ICSM PLANE CHANGE ‘TDS'SSHTED,'IES[I:BS,O!
Ped (IRMD: P33 ver. yey: 3 mARKS; VOO

104.00

105:00—

- 56
173

PO

mmwn X

SxT {MARK 10 CDH -12)
W | o)
i P33 FIHAL €OIP, Vo0 {CSH)

RALL i80° fo.mnma.o}: ACQ MSFN {RHO-563 GA 173)
P40 (158°3(0,338/265,0)3 V563 SPS SETUP, GOC ALICH
(MAKUAL MNYR 1°/SEC TO BURH ATTITUDE}

|———[CSH COH BURN (107,23, 1201109 1,0,32.7 10,344/ 266,0
P20 (119°)(0,228/147,0)

pa4
{ELEY QPTIOK) oy, vs7; 3 WARKS: V93

{MARK TO TP1 -12)

by

e (15)

P34 FINAL COMP, VB3 VERIFY ORDEAL
t———————=P40 {78°}{0,179/6,0}, 156, SPS SETUP, GDC ALIGH

£3H TPT BURN_(104:57.59
P2O{4T 0,245/51,0), P35

-21 4,0,5.3){0,194/6,0

20 —

30 =

50 =

106:00—]

R P v83; Va7; V87
W | (8) {MARK TO TP +11}
He P35 FINAL COMP; PAT BYPASS MAVR

007077

TESH ECT BURH (108212.67)(0,526733,0))
P35
3 e y53; ve7; VA7
@ (28K T0 TPI +26)
—— _____p35 FINAL COMP, PA1 ZYPASS HuvR
(S BN (105 27 :67)(0, 256719, 0F
————P00; V89 {36°)(0,2617343,0)
P47; V3
[CSH TPF{105:39:57]]




-9]1-

8.3 LM Partial Phasing Less Than 40 FPS




47
48
33

81
22

AVC
11
37

1
37
75
81
82

84
33

11
37
75
81
82

84
33

8.2.1

Piot and Pads

PARTIAL LM PHASING <40 FPS

CANNED RESCUE TWO PAD ST -92-
~1 000.52 | +| 000.59 Ealgégﬁ&séé’) DHAS NG
00101 & 00032 § 059.00 W~— : M 5L TWO T (100:46:21)
- | 0057.1 0000,0 0000.0 E105:15:07) ) 5184:23:00% ) (102:30:35) _}E
XXX180 XXX283 XXX000 65.3,0,12.2 nr ) (-35.6,0,0) <~
XX (0,349/271,0) (180,335/257,0) |(180.1807103,0) ~.
X0047 .1 N
° . Lsm (‘j\\ A0S \
00102 ¢ 00030 & 035.00 |AHEAD ,( , (‘7\ »
00106 & 00050 & 057.00 : 200» ':jl.‘f)s 2CgM
4] s L0S, 3.~ BEHIND
CSM CST ONE COPY CSM PLANE CHANGE \"" t(:;;:g1 Rggcgg)
L . . . .
: . 5185'43'002, ) CSM CST THREE {57°1.0.0)
Y s ] . . toFm
: . (180,135/149,0) %185'28'0"% ) (180,180/283,0)
[ ] » )
. . . (180,18/121,0)
. . . CSM CSI THREE COPY
. . . 1 . . °CSM COH COPYO
LM CSI ONE P76 37 : 3 13 o .
75 - . 75 [ ] : :
[ [ ] [ ] [ 3 [ 3
: : 8] . * 81 [ ] L J L]
82 - . . LM CDH P76
CSM CSI TWO COPY LM CSI THREE P76 gj L = ! 2
L J L 2 84 [ ] [ ]
| ] L ] L J L ] L ]
H : 13 H : CSM TPI COPY
[ -]
. H . 37 ° .
. . CSM PC COPY 58 R R .
. . . 33 : =I 81 .
LM CSI THO P76 81 > . > 59 . * :
LM PC P76 LM TPI P76
[ ] L ] o
: : 84 b l L] l [ 84 [ I . [
33 : : 33 . .




8.3 2 Checrlist

' CSM ACTIVE LM RESCUE  PBASIHG LESS THAH 40 FPS

+23

438

WYy
5
Wy F
|—-—[PARTTAL LH PHASING BURN (100:46-21)]
eo -21 P53 (DPTION 3}
176 HCC-1t UPLINK (LM VECTOR)
10100+
COPY RESCUE; CSI ONE, COH, TP PADS
04
: P30
20 P4D {98°)(180,150/282,0), V565 SPS SETUP; GDC ALIGH
301
CSM RESCUE BURH (101 32:59)(-57 1,0,0)(180,186/233,0
404 p2d (133°){180,322/56,0)
P32y Haa
T vE3; VAT (VHF OHLY)
S0+ i [MARK TO €SI OKE-14)
F
102200+
0 1133}
A |
10+ g i .
2 P32 FINAL COMP, ATQ MSFH (RHO-S7; GRM 7)
1 -5 P40 {§74(180,165/103,0), V56, 5PS SETUP; GDC ALEGH
7
ELy " [CSH C51 ONE BURK (102,30 35)(-32 0,0,0){180,1807103,0),
5
407 F P52 (OPTION 3), GOC ALIGN3 YERIFY ORDEAL (v83)
HEC-H UPLINK (LM YECTOR) (IF LK ACTIVE)
50+ P20 (74°)(180,320/177,0}
y8? (VHF OHLY), 3 MARKS, v93
103 00+ (MARK TO CSI ONE+38)
10
20
30
404 .
50 e P32, COMPUTE CS1 TWO TIGH, le2
Y87 (VHF ONLY), 3 HARKS, V93
104,00~ [HARK TO CS1 THO-9)
F {_' {23)
re ¥

-12

+3
+I1

+17

+26

44

il IR N I

,7; P32 FINAL COMP, ACG HSFN (RHD-78, GAM 18)
[————————P41; Vi6; RCS SETUP; GOC ALTGH

K

5 | [CSM CST TWO EURR (104'24'00){180,335/267,07)

F 20 {26°1(180,317/231,0]

H P32 COMPUTE €51 THREE TIGN: Ha1

Y93, Vg
SXT/HF iS}; TERMIKATE SXT, V93, VHF (5},
Va0, VHF (31)

¥aD (C5M) (MARK. TO CSI THREE -9)

P32 FINAL COMP
P41; V56, RCS SETUP, GOC ALIGN
CSM CS1 THREE BURN [105:28:00)(180,18/121,0

YB7;VE7;3 SKT MARKS,V67{00057,00034,00001)

%T\ 0 (MARK TO PLANE CHANGE-12)

£ yo0{Csh)

—————————P30

P47, V56, RCS SETUPs G0C ALIGH
rlCSH PLANE CHANGE (105.48:003{i80,135/148,8

P20 {10°)(180,132/339,0): P33 .
Y87, Y37, 3 MARKS: v93

106: 00

104

20

30+

401

S04

1972001

107

20+

304

40

50~

a S"T (MARK TO COH +12)
H | WL 10) 23 FINAL COMP; WO (CSH}
i .| ROLL 180° {e,154/110,0), ACQ HSFH (RO -58; GAM 173}
-8 P40 (1613(0,166/271,0), V56; §PS SETUP; GDC ALIGH
s ‘ (HAKUAL MHVR 1°/SEC TO BURN ATTITUDE)
.. ICsM €oH BURN {106 16 07)(65 3,0,1Z 2){0,349/27,0
“ ————— 0,220/143,0
" P34 (ELEV. DPTION)
¢ S V873 V57, 7 MARKS; ve3
k % (MARK TO TPI -12)
B {os)
P34 FINAL COMP; VERIFY ORDEAL (V83)
P4g (60°](0,247/74,0); V6, SPS SETUP, GOC ALIGN
L [ TP BURM (106 50°57)(-15,0,5,9}{8,202/14.0
H PZ0 {38°)(0,247/5¢,0); P35
s S XTdi5) V53; VB7; V57 (MARK TO TPI #11)

VHE P35 FINAL COMP; P41 BYPASS MNVR
! CSH HECT (107,05-57)(0,267/33,07
SRT ) pas vol, va7, Y57 {MARK TQ TPL +26)
VHF P35 FINAL COMP, P4V BYPASS MHVR
LSt HECZ (107 20-67)10,300723,0)
V89 C0AS TRACK {35°)(0,265/348,0)
P47; ¥83
TPF {107 3% 57|

-93.



http:105:20:00)(180,18/121.0X

8.4

LM Zero Inserticon

-94-



47
48
33
81
22
AVC
1
37

11
37
75
al
82

8.4.1

PTot and Pads

CSM ACTIVE LM RESCUE~ZERQO INSERTION (LM CENTERED)

CSM INSERTION

-95.

(102:46:18)
(175.4,0,-107.1) AES“GE
%SM TSI BUI;N
e — —a— — 103:32:19 136:
T~ -39.0,0,0) -,.8,0,42.6)
\a\ 0,269/213,0) 140
N ' CSM TPI BURN
/5105:15:47)
LOS —_— L, -21,1,0,-.8)
~ L0S T w "
CSM | | I ] % ! CsM
AHEAD o4 200 160 120 AOS 40 0  BEHIND
CSM BACKUP - oo
INSERTION PAD CSM PLANE CHANGE S
INITIAL %104:04) BELOW
+| 37768. | +| 00000. 180,173/205,0)
- | 000.52 |+ 000.59
00102 : 00046 : 018.00 LM CSI P76
+1 175.4 | +| oooo.0 |- 107.1 " - ] LM CDH P76
XXX180 XXX272 XXX00 33 : . 84 . . .
X192.7 Pl 33 . .
. D0103 ¢ 00032 ° 019 CSM PC _COPY
- > oot - 047° 33 : : CSM TPI COPY
0010 . . . . .
: 81 . . . 37 .
BN LM PC P76 58 . . .
_CSM ¢Sl copv' 84 . i . 81 . . .
. 33 . : 39 . . .
. . CSM CDH COPY
. : . - - LM TPI P76
[ L) [ ] 13 hd hd
n - 84 . . .
- 75 s . L] L] ’
L] - 33 .
81 [ L] -




8.4,2 Checklist

CSH ACTIVE LM RESCUE - LM INSERTION = O

-gge

-3

=12

40 =
w ] N BURN (102-46+1B){175 4,0,-107.1)(180,327/272,0
P52 (QPTION 3)
§0 \
's" \ MCC-H UPLINK (LM VECTOR)
4 \ r20(103°)(180,165/16,0)
H \ .
103:00 \ $32, Bl
3 yo3, Y87 Y57
& SYT/VHF(S); TERMINATE SXT, v93; V00, VHE{
x| €8} {MARK TQ CS1 -9}
£ vo0(CsH)
w0 \
'/
N
15
\ g%
¥
20 % \ .
5 \ P32 FINAL COMP
\-——-—-—-——- P40 (5°){180,156/293,0)5 V565 SPS SETUP; GDC ALIGH
30 - \
j—"CSH €S1 BURK {103.32.19)(-39.0,0,0)(180,186/253,0)}
P20 {27*) (180,158/266,0)
40 - ya7, ¥57; 3 MARKS, Y67{00057,00034,00001)
(HARK TO PLANE CHANGE -12)
S
X
N [0z
He
50 A
vao(Ccsiy; p30
PAY: V56, RES SETUP; GDC ALIGH
04:00 —
|———(CSM PLANE CHANGE (104,04.00){180,173/205,0
————————=—=p20 (25°) (180,147,180, 0)
3
10 - P ¥a7, V57, 3 MARKS, V93
(MARK TO COH -13)
A Sx
T
0 W9
20 -
-35
0 P33 FINAL CONP; Y90{CSH)
ROLL 180°(0,155/133,0), ACQ MSFH (RHO -35, GAM 0)
0 - P4D {93°)(0,245/231,0); V56; SPS SETUP, GDC ALIGH

15)

“12

+h

+11

+15
+17

+26

h30 -

105.00 ——

20

30

bR N =

wor

—— CCH ROURN (104:35 437(-.8.0, 42.6¥(0,263/212,0
P20 {70°){0,224/160,0) N

P34 {ELEV OPTION)

va7; ¥57, 3 MARKS; Y93
{MARK TO TPL -12)

5
W sy
He

P34 FINAL COMP, VB3 VER[FY ORDEAL

p&0 (95°)(0,165/353,0); Y56, SPS SETUP, GDC ALIGN

— CEM TPT BURN !'IDS 16 ”H-E'I.],D,-.8!§0,180[353=O!
P20(61°) (0, 246/54,0); P35
5y ‘(Ir::z;'xv'?g I y

+
o

P35 FINAL COMP
| ——p41;BYPASS MWVR
CSM_MCC] BURN (1053147 100,265/37 ,0)

0 4

50 o

106:00 —

p3s vo3; Va7, V67
Sy {MARK TO TPI 425}
N {9
He

P35 FINAL COMP
Pd1; BYPASS MNVR

—— (Co vicez BoRT {105 46+ 4710, 285/23,0)
P00; V89 (37") (0,254/346,0)

P47; V83

e [TPF_{106_07 47}




8.5

LM Partial Insertion

-97-



8.5.1 Plot and Pads
CSM ACTIVE LM - PARTIAL LM INSERTION (LM CENTERED)

a7
48
33
81
22

11
37

11
37
75
81

82

- 84

33

=88~
CSM CST, (N=1)
5105:31 :55% ——HCSM —
0,0, 0 80
180,171/276,0 CSM CDH (107:08:54) I,
CSM csxl (N=2) {106:33:49) (-24,0,3.9) ABOVE
(104:29:59) LS (-37.1,0,74.8) 0,189/10.,0
(114.6,0,0) P T T ) 0,244/165,0
180,0/281,0 .y "'\ “a 1 40
- PARTIAL LM INSERTION N
. (102:43:18) \ e X LOS
(120ps) % AT R,
-+
CM |- : | | : : - | | ; 3 cou
AHEAD' 400 360 320 280 240 200 4 160 120 \ 80 80 0|BEHIND
A’ L0S
CSM PLANE CHANGE
NNED RESCUE TWO PAD I (106:03) 440
CANNED RES - \CSM RESCUE 180,161/178,0
+| 37768. |+ | 00000. %123:316583
- -44,9,0, CSM
000.52 |+ | 000.59 180,180/ 82,0 poot
00103 § 00031 & 059.00 Lgg
- | o0a4.9 | +| 0000.0 | +| 0000.0 CSM CSI TWO COPY CSM CDH COPY

XXX180 XXX282 XXX000 1 : . 13 . .

X0035.0 37 . : 75 . . s
00104 ° 00029 ¢ 059.00 75 . . . 81 . . .
00107 ¢ 00008 * 054.00 81 . . . LM CDH P76

‘ 2 I 82 . . . 84 . . .
CSM CSI ONE COPY LM CSI TWD P76 33 : .
: . 84 . . . CSM TPI COPY
. * - 33 . : 37 M .
. . . CSM PC COPY 58 . . R
. . . 33 : . 81 . . .
[ [} . 81 . | o . 59 » . L
LM CSI ONE P76 LM PC P76 LM TPI P76
» - - 84 - | » 84 ) - »
. : 33 . . 33 . .




8,5,2 Checklist

CSK ACTIYE LM RESCUE - PARTIAL LM INSERTION {a¥ APPLIED = 120 FPS)

-99-

W

50 o

10300
29

=nnI

wor

o~

o -

50

104-00 —

7/

——[LH PARTIAL [NSERTION BURN (102+43:18)

P52 (OPTION 3)
KCC-H UPLINK {LH VEGTOR)

COPY RESCUE; CSI ONE, COH, TPI PADS

P30
P40 {19°)(180,165/262,0); V56, SPS SETUP; GOC ALIGH

0

a0 -

105;

Y=

=48
180

e

3

CSH_RESCUE BURN (103:31:59)(-44.9,0,00(180,180/282,0)
pz20 (49°){180,141/233,0}

P32y He2

v93;, V57
(MARK TO CSI OHE -15)

{20)

- =LY

P32 FINAL COMP

P40 {175°)(180,345/281,0); VE6, 3PS SETUP; GOC ALIGH
ACQ MSFH (RHD -48°,5AM 180°)

TSH CS1 ONE BURY (104-29:50)(114.6,0,01(180,0/287,0
POO

p&2 {OPTION 3)
sMec-H UPLIMK (LM VECTOR){IF LY ACTIVE)

P20 {90°}(180,162/11,0}

P32, COMPUTE CSI TWD TIGH; k=1

¥93, V673 V57

SXT/VHF(5), IF VHF,TERMINATE SXT, v93,
YHF(8), V90, VHF(13)

(MARK 70 C31 WO -9)

(s}

¥y fremeeee———y90{ CSM}

F
(8] NOTE.

{IF NO VHF BY CS1 TW) ~25, V88, COMTINUE SXT)

-9

-22

+11

+15
+17

+26
+30

+43

0

L
[}
S

20

0 =

40 =

50

106+00 —|

77

P32 FINAL COMP

20 -

¢

a0 -

50

107:00 —

~58
173

= xR

o=

~—pa1, V56, RES SETUP

. [CSH €SI WO BURN (105:31 56)(180,171/276,0]
—————— V4

P20 {27°){180,164/249 0}

T Y&7, V57, 3 MARKS, V67 {00057,00034,00001)
(10) (MARK TO PLANE CHAHGE -12)

£ \

9
VI

0O
1]

I,
S pdl BYPASS MAVR; V35

CSH PLANE CHANGE (106'03)(180,161/178,0
———————P20(13°}{180,15%/165,0)
P3

¥87; ¥57; 3 MARKS; V93
{HARK TO CDH =19}

(s)

P33 FINAL COMP, VIO{CSM)
ROLL 180° {0,223/178,0}; AGQ MSFN {RHO -58°,6AM 123°}
P40 (3°3(0,229/165,0); V56; SPS SETUP; GDC ALIGH

fcsn_coH BURN (106.33.49)(~37.1,0,74.8) {0,244/165,0)
e —— | 0, 229/138,0

P20
——p34 {ELEV OPTION}
V87, V57, 3 MARKS; v903

(MARK 70 TPI =12)

L
b

F

a7}

20 -

40 —

108:00 —

T

7

P34 FINAL COMP

YERIFY ORODEAL {v83)
P40 (56°)3(0,174/10,0); V56; SPS SETUP, BDC ALIGH

| CSH TPI_BURN (107-08:54)(-24,0,3.9} {0,189/10,0
_..___...p: 20 (37°)(0,247747,0}; P35

V93, ¥87, V57
(8}

{RARK TO TPI #11)
[P35 FINAL COUP
P4l BYPASS MHVR

—|CSH HCC1 BURR {10723-54) (0,264/30,0

== fcn
::/:-:
-l

LSS a3 ver; ver
(MARK TO TPI +26)
P35 FINAL COMP
[ —""p41 BYPASS IINVR
[G3_Rccg BURN_{107-38-54) {0, 293717 01
[ PaD; VA9 (26°}(0,262/341,0)
va7; va3

7
=

(9)

(TP {(107.51-54]]



http:106.33.49
http:55180.7711276.01
http:103:31:59)-44.90
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LM RESCUE PROCEDURES SUMMARY

Rescue Procedures Ground Rules

9.1.1 .

The GDC will be aligned to the IMU before all SPS
burns.

P20 will be terminated with a verb 56 before all
SPS burns and the Plane Change burn.

A rescue pad will be received by the CSM 20 minutes
after LM failure in all cases where a Rescue rather
than Backup burn is used. The pad will include
CSI, CDH, -and TPI burn data.

The detailed procedures for SPS burns are
listed on the timelines because gimbal motor
checks are included which are not employed in
the nominal backups.

Moves to the LEB or CMD seat are not made during
auto maneuvers uniess time is limited.

The 180-degree option should be taken in P32
by loading in a non-zero central angle of
130 degrees.

TIGN for CSI Two (and Three) burns will be
computed onboard to be half way between the
previous CSI TIGN and P32 CDH TIGN.

The LM state vector will always be updated
unless notified otherwise by the ground.
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9.2 LM PDI ABORT




=52

.57

T
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1 SUMMARY TIMEL INF

-102-

EuFmT PROMB

PNT ARORT

(9G+33+59)
Shpapiptitagdgipdoasqgusdbtaaettttant

{99+37)
{09+38)

(99+44)

(100407)

(100+09)

. MISSION F RESCUE

LM DOT BURN(=Tlel4ny=u3)

=11

=10

ﬁﬂu*nﬂu*ﬁ*#“i***ﬁﬁﬂaﬂﬁﬁﬁﬂﬂiﬁﬁﬂﬂﬂﬁﬂ

CONFIRM LM DoI
INCORPORATE P76 nATA
(oY)

Stiue

RENDEZVOUS NAY PROGRAM (PZM
PASSIALE aAUTO MNVR TO SXT TRACK
(TRIM)

(0,229,318,0)

MovE Tn LEB

INTTIATE LM OPTICS TRACK

MOVE . TO cMp SEaT
ROLL 180 DEG AND PYTCH Up 7n DEG

AT 1 DEG/SEC
ACRUTIRE MSFN (V64 (P0OO)

(1R0o278/26890)

AnS
RHNA==T6 PAMMA =17

=9
-2

=50

el

TIMELINE APRIL 2541666

aeT EvEnY PROG

{10n+20)
VET LOAD WI(n02:89.n017.3,4,00001)
MOVE T0 LLEgR
t10n+21)
RENDEZVOHIS NAYV PROGRAM (P20}
AUTO MNVR TD SXT TRACK
(17 PEG)
(180,28B/251.,0)
(10n+22) ‘
CALL MARKING POUTINES (VAT VET)
(10n+29)
TERMINATF MARKS (7}
(10n+31424)
PR ITTY T Peee e TP IR Y T
LM PQI ABORT RURN (06e¢2,0,0)

_ (180,298/23040)

HURBRLHBVOIRBBRULH G ORGBRRRHBROHHEE

TARGET DV PRNGRAM {P76)
(10n+34)

cMc tDLING PROGRAM tP0OY
100442}

SUNDOWN

IMU REALIGN TO RFFSMMAT, (P52)

(OPTION 3)

cOPY GyRn TOROUE ANGLES
{10n+48)

MEC=H UPLINK (LM VECTOR) tp00)Y

COPY CSILCDH,TPI PANS



k()

=38

GET
{100+52)

(100+54)

(100+87)

(101+02)

(101007

(tnl1«17)

MISSION F RESCUFE

FVENT

RENDEZVOUS NAV PROGRAM (P20)

AHTO MNVR TQ SAT TRACK
{47 DEG)
{1°0,315/183,0)

€SY TARGETING PROGRAM (P32) (P20)
ORTAIN LM CST AND TPI TIGNS,

LOAD NS5 WiTH

R1500001

R2=20830

R3213000

MOVE To LEB

CAaLL MARKING ROUTINE3U93.V879UST)
(AFTER 5 MARKS V93,

TERMINATE SXY MARKS,V93
CONTINUE VHF

OUT OF PLANE OATA{voD)
VOTCE LM Y DOT T0 1w
CONTINUE VHF

TERMINATE MARKS(20)

MOVE TO CMD SEAT

CS1 TARGETING FINAL CcOMP

¢CoOPY CSM CsI SoLuTron

OVERWRITE N81 WITH(=)CSM
¥YNOT{VSn)

{P3I2)

cnPY LM CST PAD
Lns

TIMELTNE APRTI. 251069

PROG

-103-

GET EVENT PROG
=11 (101+21 ‘
SPS THRUST PROGRAM,yS6 (P60)
AUTH MNVR To BUrN ATTITUDE
tlel DEG)
(180,16%,288,0)
-5 (101+27)
SPS THRUST SFYUP (P4
- GDC ALIGN
-2 (101+30) .
-SUNUP
0 (101+31047)
#“«ﬁ##«*hqu*n»»%uﬁuu#ﬂ#4ﬂuﬁﬂﬁﬁﬂ¢a¢
LM CSI BuURN (49o7o0 0}
-ﬁbﬂﬂ'#ﬁ#ﬂﬂﬂ*ﬁ*#&#'ﬁ#‘lgﬂ-*#ﬂdﬂﬁ [-2:-32-2 2 2.7
PP I TS PSS Y PR Ty L T T e 2T
CSM CS1 BACKUP BURN;-EO 2+0,0)
(1804180/208840)
iﬁﬁ*#*ﬁﬁ#ﬁli*ﬂ-ﬂ ﬁ&ﬂﬁqﬂﬁﬂ*ﬂﬂﬂ#*ﬁﬂ%*%
TARGET DV pROGRAM tP76)
L (€S1)
=30 (101+33)
RENDEZVOUS NAV PROGDAM (P20}
ALTO MNVR Tn SXT TPACK
{168 0EG)
) (180416/120,0)
=24 (101+39)

CALL MARKING ROUTINES (VAT,V57)
AFTER 3 SXT7 MARKS PpOCESSEC
V67 LOAD WR(D00457,2003,4,00001)


http:fm101.20

=?

«29

-27

aFT

(1n1+53)

(1024019

{1N2+03s00)

{1n2+05)

(102407

MISSION F RESCUF

~104-
pu0n04

FUEMT
Wl
copyY LM PO TI1GN
OuT OF PLANE UaTAa(vegp)
VOYTCE LM YROT TO Lw
Copy LM PC PaD

TERMTINATE MARKE (22}

LOAD TARGET DV PROARAM (P75)

#»aﬂ#&***u«uua#ﬁ&%#&ﬂ**#»aﬁu#***n*

LM PLANE CHANGE(D4¢n,0)

Q#%ﬂﬁ*#“ﬂﬁﬁ*#ﬁﬂ“ﬂﬂﬂﬂ######ﬂ&#####ﬂ

INCORPORATE p76 NDATA -0
npgANE CHANGE)

Cnx TARGETING PROGRAM (P33
POSSIRLE AUTO MNVR TO SXT TRACK
(TRTM)Y )

ORTAIN LM cOW TIGN -5

LOAD CPH TARGETING naTA

CALL MARKIMG ROUTINE(VBT,V=T) 0
IPROCESS THREE MARKS,V93)
AoSs

TIMELINE APRTI. P5+1969

~PET EVENT PHNG
{(102+21)
TERMINATE MARKS (14)
nuUT OF PLANFE DATA{VGD)
VOTCE LM YE&OT TO LM
MOVE Tn cME sFaAT
ROLL 180 nkg AT 2 nrG/SEC (PO
ACQ MSFN )
RHN==9% , GAMMAS1T3
(04347729040}
COH TARGETINg FINAL COMP tP33)
COPY CSM CDH SOLUTIAN
COPY LM cDH PAD
(102+25)
SP5 THRUST pPRNGRAM, V56 (P&
MANUAL MNYR AT ] DEn/SEc TC RURN
AYTITUDE
t122 DEG)
(0.356/2%0:8)
(102429
{SPS THRUST SETUP tP40)
50 ALIGN
{102+33¢41)

auuuaﬂae»uuauéanueau&auw»ﬁunaﬁu«aa

TLM CohH BURN (=115695095,7) 9

*##Gﬂﬂwﬂﬁﬁﬁﬁﬁﬂanwwﬁuﬂﬂﬂ#ﬁ#ﬂﬂuﬁ*ﬁﬂ&

-p'bQ*ﬂﬁ#*bﬂﬁ#*###ﬁ“ﬁﬁ##ﬂ#ﬂ#dﬂﬂﬂﬂ%“ﬂ

CSM COM RACKUP BURN 111249904221,4

(nq11/29090, )
#ﬁﬁﬂﬁ#%##*##ﬂ##ﬂﬁ“#**ﬁ#»ﬂ*ﬁﬁﬁ##**#
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GET
(102+36)

(102+¢42)

(102+47)

(102+52)

(102+57)

(102459)

{103+02)

MISSION F RESCUF

-105~

EVENT PrOG
w5

TARGET LV pRoGRAM
TADM)

RENDEZVOUS NaV Pnornam (PZ0)
ANTO MNVR TO SAT TRACK 0
(Y29 DEG)
(0'22°/141,03

MOVE TO LEPR

TPt TARGETING PROGRAM

LOAD NS5 WyTH

R2-20830

R3=13000

{(P78)

(P34) (PR0)

CALL MARK ING ROUTINEfVB7yU=7)
(PROCESS THREE MARKS;V93)
+02
SUNDOWN

corPy LM TPY TIGN

TERMINATE MARKS (1%)
MOVE To CMp SEAT

VERIFY ORDEAL(VE3) +03
TPT TARGETING PROGRAM
FINAL COMP

1TIGN OPTION WITH LM TIGN)

(P34}
11

S©s THRUST PROGRAM,VS6
a)To MNVR TO BURN ATTITURE
(8¢ NEG)
(0.103/18+0)
CORY LM TPT P7a& PAD

{P40) #1272

FIMELTNE APRTL 7841969

GET EVENT PROG
(103404)
sPs THRUST SETUP (P&O)
(TPI)
) " 6DC ALIGN
(103+09+24) )
#G##Q##ﬁﬁ#ﬁﬁ#ﬁ&ﬂﬁ#ﬁ*#**ﬁﬂ%ﬂ#ﬂ#ﬂ#&%
LM TPI BURY (224290,=11,1)
SOSHBUGHBH LG AHERSHPBEERORBERS BB
&##*ﬂﬁ*#ﬁ%%%*ﬁ#%#&u&@*#*#ﬂﬂ##ﬂﬁ&**
CSM TPT BACKUP BURN (=22¢340,12)
(N2208/1840) )
L LT P TR L SR T Y
TARGET DV PROGRAM {PT6E)
(TP1)
RENDEZVOUS NAV PROGRAM (P20)
AUTo MNVR T0 SXT ‘TRACK
(33 DEG)
(04245/5140) ]
MCC ' TARGETING PROGRAM (P35)
MOVE TO LEB
CALL MARKING ROUTINE (VO3 2VET,LV57)
t103+18)

LOS
TERMINATF MARKS {B)
MCCl TARGETING FINA] COMP

COPY CSM MCC) SOLUTION
cOPY LM McCY Pab

{P35)



GET

is {103

—
~d 1

173233)

™
o

27

28,5
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FYENT PROG
+30
REg THRUST PRUGHA M {R4YY-
RYPASS BURN ATTITunE MNVq
(0,260/3040)
¢2¢¢24)
%#u*****ﬁ*#*#“ﬂ*ﬁ**#ﬂ**ﬂ«#ﬂ##%**##
LM MCC1 THRUST
BHAPHBEHBR SRR RTE R E RS S B BLEY
IR P L E A R PR PR R R e
CSM MCCI BACKUP RuUnn
(0e263/3040)
L LI L Al L L I T gy s
TARGET Dv pRoGRAM (P76)
(MCC1) : +39
MCG2 TARGETING PROARAM (P35) (P20)
POSSIRLE AUTO MNVR TO SXT TRACK
(TRIM)
{(n,264/27s0)
CALLL MARKING ROUTINE (VO3,VRT,V57)

SUNUP ' +473

TERMINATE MARKS(9)
MOVE To CMp SEAT

MCC2 TARGETING FINAL CoMp (P35)
Copy CsM MpeC2 SOLUTTON
CORY LM MCc2 PaAD

RCS THRUST PROGRAM (P6Y)

AYPASS RURN ATTITINE MNVR
(De258/1G00)

MTISSION F RESCUFR TIMELINE APRT! 285.+1060

GET

EVENT PROG

(103439424}

(103¢48)

PRI L F Y P W R Fr Ay LR BT R ARy
M MCC2 uJRN . )
LT P P L PR R DR
TR YR PR P AT TS T T F O RS
CSM MCC2 BACKUP RURm

. (0+,252/19,0)
ghpdatptraadran ittt pe s osnessn
TARGET DV PROGRAM (P76)

(MCC2)

AUTO MNVR Tn £DAS TRACK(VAG) (POM)
(26 NEG)
t0,265,340,0)

THRUST MONITORING PnOGnAM (P4T)

ﬁﬂ*“ﬂ“#ﬂ*ﬁ%*ﬁﬂ##*#ﬁ%%**ﬁﬂﬁ*#%*ﬂﬂﬁﬁﬁﬁ

B
&-
&%
L

.

ARAKING .GATES pETICLE ANGLE #
30 FPS AT 6000 FT ~13 DEG, ¢
" 20 FPS AT 3000 FY +26 DEG, #
lo FPS AT 2500 FT .54 DEG, '#
8§ FPS AT 500 FY 1.6) DEG,

BHPPHRRTRVBRRRG A BV ERBHARBEEDOR RO O

t101+52)

u*ﬂ“ﬂﬁ&#%ﬂ*ﬂ#ﬂﬁ#ﬂﬂﬂﬁ%ﬂﬁ#ﬂﬂﬂﬂ%ﬂﬁﬂﬂﬂ

TPF
ﬁb##ﬂ%***#ﬂﬂ##*#%#*##*ﬁﬂﬂﬁéﬂﬁﬂﬂﬁﬂﬁ
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9.2.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES
LM ACTIVE - PDI ABORT
(MISSION F)
IT - INITIATE TRACK
CT - CEASE TRACK
(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

SUN ANGLE
{LOS TO SUN)

GET EVENT DEG
-99:34 LM DOI

99:37 SUNRISE

100:22 IT (SXT/VHF) (7/7) 156
100:29 CT {SXT/VHF) 171
100:31 LM PDI ABORT

100:42 SUNSET

100:57 IT (SXT/VHF) (v93,6/5,V93,14/15)

101:02 CT {SXT)

101:17 CT (VHF)

101:30- SUNRISE

101:32 LM CSI

107:39 IT (SXT/VHF) (4/3,V67,00057,00034,00001;18/19) 80
101:44 N
101:49 _ 101
101:54 103
101:59 101
102:01 CT (SXT/VHF) 99
102:03 LM PLANE CHANGE
102:07 IT (SXT/VHF) (4/3,V93,10/11) 90
102:12 83
102:17 - 71
102:21 CT (SXT/VHF) 63
102:34 LM CDH

102:42 IT (SXT/VHF) (4/3,v¥93/11/12)

102:47 SUNSET 6
102:57 CT (SXT/VHF)

103:09 LM TPI

103:12 IT (SXT/VHF) (v¥93,8/8)

103:20 CT (SXT/VHF)

103:24 LM MCCI
103: 26 IT (SXT/VHF) (v93,9/9)

103:33 SUNRISE 96
103:35 CT (SXT/VHF) 97
103:39 LM McC2

103:52 TPF



L3

INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE PROFILE FOR THE LM

9.2.3
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CSM ATTITUDE SUMMARY

Hek

ACTIVE PDI ABORT RESCUE CASE (MISSION F)  (YAW = 0.0)
xR ek

TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
99:34 0 215 320

99:38 0 225 318

100:07 180 278 268 70
100: 21 180 288 251 17
100:31 180 - 208 230

100:52 180 . 315 183 47
101:21 180 165 288 161
101:32 180 180 288

101:33 180 16 120 168
102:03 180 130 143

102: 21 0 347 290

102:25 0 356 290 122
102:34 0 11 290

102:36 0 229 141 149
103:02 0 193 18 50
103:09 0 208 18

103:11 0 245 51 33
103:23 0 260 30

103:24 0 263 30

103:25 0 264 27

103:37 0 258 19

103:39 0 252 19

103:40 0 265 340 26
103:52 0 277 340
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9.3 LM PARTIAL PHASING GREATER THAN
OR _EQUAL TO 40 FPS




9.3.1 Summary Timeline ~110-
(M PHASTAG GAFATER THam 4% FRS PESCUF Treshyak
GET EVEST PROG aey EvENT PROG
100+46421) " RHC=1 NCKFD &
CPER R R R FEE R R R R R T L Y PRO #
LM PHASING HURN {4 ,9,0,=10,%5) #. D& 18 (COMMANDEDN 2,P,v) #
uu%*uaauuﬁuﬁa#qﬂu#q**aq*uuuu*un*uh & MONITHR MMNYR it
(100+468) ' #+ F 50 18 (COMMANDFD KePev) #
SUNSFT +* N Brig TIFE (Y =0M(UPY “
MoVvE To LER # gPs 1r Vi TalRATH) =8P #
(100¢49) i SPS HE VI V{(ROTHY=AUTO #
Imb REAL TGN TO HEFgMMAT (PSP) MONESS RijSmMyA #
(nPpTTON ) -« - ' # PRO %
(100+54) : # N6 18 (COMMANDFEN R4P,v) #
MereH LIRPLINK (LM VE-ATOR) PNy & »OMITOR ATT TRIM &
. MOVE TO C#n SEAT CH F 50 18 (CAMMANPREDR R4Pe¥) s
(101+406) ,ﬂvﬁ#%####ﬂ##ﬂ*ﬂ#u**ﬂﬁ-#ﬂ-##**%#ﬂﬁ%q&##u*#ﬁ&###*%%ﬂ#**
CNRY RESCUECHT ONF . CDHLTRT PADS -f (101429
-y oM . SPR THRUST SETUPR tP4g)
EXTERNAL LY PROGRAM (P3I0Y (P2 'M-t('#-}H’ﬁ-##“#***ﬁ*#**ﬁ***ﬂﬂ*ﬂ#%##ﬂ#ﬁﬁu%%ﬁ-*ﬁ&ﬂ%###ﬁﬂ-*
16 (101419) : #=f  (10142) #
S§pS THRUST PRUOGRAM V54 (P4ny @ . o
ANTH MNYR® TO uunm ATTITURF ¥ 44600 AL TGN## #
(05 DEG) . 1 . o
(180,165,283, " &
(101+20) : # aLT SET KNOH TO 60 NM #
Lns #+ FDATI SEIRCTY=] #
Mluﬁ%*ﬂ&ﬁ#&*&ﬂﬁ%ﬁﬁ#%%#*ﬂ*ﬂ#*ﬁ##ﬂﬁ*%ﬂ%#ﬁﬁ#*uﬁﬂﬂ#ﬂ* i ATT. SET THUMRWHEELS TO NI1H #
‘ald (101419 : # oW MULL ATT ERRNR wEEDLES s
KEY 40F LA ON FDAT 1 WyTH ATY *
F §0 1A (COMMANDED RePiY) * o SFT THIMBWHE=LS #
kFY VS&E L) ATT SFT=GRC &
DHC=aRMED ; @ FEPRESS 6NC ALTweN OR *
ALTGN ROLL TN-.yan DEG. ¥ o8 FoAl SELECT=1/2 *

MISSION F RESCUF TTMELIME APETI 25, 19A9



GET FVENT

ATT SET=THMU

#8uTYC CHECKSH#

AMAG MoDE(3) -ATTYI/RATE?

. TVE SERVO PWR 1wACL/MNA

TVC SERVO PWR 2.AC2/MNR
TRANS CONTR PWR«ON

RHC PWR NORM 2.AC

GMBL MTRS PITCH 1 STRT=ON
GMBL MTRS YAW 7 STRT-ON

 THC~CLOCKWISE

66 1n
F S0 18
F 50 28

MISSIOM F RESCUF  TTMELTNE APRTI. PG

RHC=ARMED
RHC=VERIFY NO mTVC

GMBL MTRS PITCH 2eSTRT=ON

GMBL  MTRS  YAW 2=STRT=ON
SET SPs GIMBALS TW(2)-
PITcH & =.,52
YAW a +,59
RHC=VERIFY MTVC

"THC=NEUTRAL

RHC PWR NORM 2.AC/DC
RHE=L0CKRED

PRO

{COMMANDED R4P,v)
MONITOR ATT TRIM
{COMMANDED RyP,vY)

KEY ENTER

(00204,GMB1, DRIVE TEST)

RHC PWR DLRECT (BROTH) =MNA/MNB

RATEmM1GH

AUTO RCS SEL A/C ROLL(4)-MNA

PRO

PROG aeT EVvENT PROG
L MONITOR GMBL DRTVE &
# @ SEN AND. TRIM #
# oa 06 40 {TFI+¥G4DVM) #
# H#=02+00 +
* o4 FDAY sCALE=-5/5 #
" o VERIFY §PS TH LT=OCFF *
# o EMS MNDE S$TBY 4
L EMS FUNCTION=DV SET %
* 8 LOAD RESCUE VC #
* 4% EMS FUNCTIONDV #
# & CTHE=ARMED 4
LI RHC=ARMED #
& a ‘ OV THRUST (A) =NORMAL »
* Han+3s %
¢ @ DSKY BLANKS #
* #a00t30 ) #
8 8l 06 40 (TFToVGyDVM) o
# B , EMS MODEWNORMAL d
# 2=00¢15 . _ #
AR T PERFNAM ULLAGE #
# Ba00+05 J : ) &
% & F-99 40 (REQUEST FOR ENgINE ENARLE) +
L - PRO #
# % , 06 40 {TFI+VGsDVM) ) #
&% **#%ﬁﬂ***ﬂ*-ﬂﬂ*ﬂl}%%&ﬁ#*uﬂ%*##%n%ﬁbt}***%%u#*ﬂ&*&#ﬁ*#
L n {(10133+19) .

-] G#ﬁ#*#dﬂﬂ*#*#*##ﬁﬁﬁé*ﬁ#**ﬂﬂ#ﬂ-ﬁﬂ-ﬁ-ﬂ&
& CSM RESCUE RURN(~48_759010)

o (180%180 /2834 0)

8 u*aﬁ»#ﬁnﬁu*u*ﬁ#ﬁ*#ﬂ&#nnnﬂﬁ#ﬂﬁﬁ#*a*
#

*

&

1969



GET

EUEMT

-112-

pnin

Mg e e T RS R LR UL L L

+00401

06 4n

F 16 4n

F 16 AR

MISSIOM F RFSCUE

SET MUe Fl=anrFSET«STALT
MOn i TUR
SBY THAIST | T=N

Dy TNOLCATOQNECRFASTNG

ULLAGE-OFF
(TFCyvRsNY)
MONTTUR §PS NPFRATTON
PC tTNNICATOR=95=105 »ST
GONMITOR SRS ENRINF CUTNFF
SPS THHLST | T=0FF
(TFC,VReD V)
NV THRUST (MOTAY =NFF
MONTITUR .
Pe THDILCATNR = 0
SPS Ing VLY ITND(4) =01 0SE
$pS HE vLV TR{ROTH)=KRP
SPS OGMH S RFTURM Tn SERVD
NIULL
aMRlL. MTRS~NFF (SFQUENTTALLY)
TVC 'SERVO PHR{IATH) =OFF
Fnal ScALE=5/1
RATE=LNW .
ROT CONT PuwR NIRECT (ANTHY =OFF
PRN
(VE=RONY)
THC=NULL V13 COMPANENTS
THC=| UCKED
PHC=L OCKED
FMS FUNCTLON=VHF RNG

B A A A A A LI EE N EE R

[tMELTME aAPRT| 25+ 194

1
#
4%
[

PR g T e e e RS L P TR S A T

w9

~-14

-11

9

ne T

EvENT

FMS =ADF-YHF Rre
vAF FMG-RFSET

~“N Bug TIF (2)=0cF
VRO

F 37 BA

(1071+34)

(101 +35)
t101+40)

(101 +42)
(10207

(1072+17)

(1024+20)

MOVE To LER
SUMR T SE

RENDFZVOIIS NaVv PROGRAM
ATe MNVER To SXT TRACK
(lal DEGY
(1a0.327/64,40)

{P20)

CSY TARGFTING PROGRAM

LOAD NSB Rl=.000n2
R2=4+20630
P3=+13000

(P3%) (P2M)

CALL MARKTNG ROUTINE (VO3,VET7)
ADS

TERMINATE MAPKS {35)
ST TARGBETING FINAL
COMsw

MOVE To CuD sEAT

(P32 (P20)

SPg THRUST PRNGRAM,US6

ALITO MNVYR Tn RURN ATTITUDE
1170 OEG) L.
{180,1657103. 01

(P40)

P 0d-

#
#+
[ ]
*
114
t


http:IILLAGE.FF

-113-

BET FVFNT PROG GFT EVENT
A g A A S A T P W W T QR TP Tgg NULL a4TT ERROR mEEDLES
wil- (102¢20) # ON FpAY.} NITH ATT

v KEY 40F- o SET THUMBWHELLS

F S0 1R (COMMANDED RyP,Y) # ATT SET-GDC

- KEY VSaE 4 NEPRESS aNC ALIaN PR
' RHC=ARMED H FOAI SELECT=1/2
. ALIGN RoLL TO 1An DFG. # ATT SET=TMU
. RHC-LOCKEU & ..
' PRO * #*MTYC CHECKS®##
' 06 R tCoMMANDEU ReP,yv) # '
. . MONITOR MNVR ") BRMAG MODE(?)-ATrl/RnTE?
L F S0 18 (COMMANDED ReP,y) # TVC SERVA PWR LLAC1/MNA
¢ © MN BUS TIE(2)=on{UP) & TVC SERVO_PWR 2-ACZ2/MNB
' SPS HE VLV TR(ROTH) =8P 3 . TRANS CONTR PWRaON
2 SPS HE VLV¢30TH}-AUTO & RHC'PwB NORM 2=4C ,
b NONESS BUS-MNA o GMBL MFRS PITCH 1 STRT=ON
[ © 'PRO" i “GMBL: MTRS YAWw 1 STRT=ON
b 06 1R {COMMANDED ReP,v) L THC=CL nCKWISE
¥ MONITOR ATT TRyM # RHC=ARMED
4 F 50 18 (COMMANDED ReP,Y) # RHC=VERIFY NQ MTVC

wuooaqnnnﬁﬁﬁﬁanu«uﬁuwnuaannaﬁuﬁnnaqn*«au&aﬁuﬁuuﬁu

- GMBL MTRS PITCH 2=STRT=ON
5 (102#26)

GMBL MTRS Yaw 2~STRT=ON

FDAT SELECT=1

, 06 18 (COMMANDED R,P,¥v)
ATT SET THUMAWHEELS TO N18

MONITOR ATT TRIM
F 50 1R (COMMANDED R,P,¥)
KEY ENTER

'Spg THRUST SpTUP (P40 SET SPS GTMBALS TW(2)w
TRl TT TR ST P T A R P T e Y PITCH = =.52
,-q “.02#26’ - ] an = ¢.59
b ) t RHC=VERTFY MTV(
} #43DC ALTGN## # THC~NEITRAL
» » RHC PWR NORM 2-AC/0¢
4 : # RHC=L NCKED
b ALT SET KNOB To 60 NM # PRO
' &
' #

T R L EE EEEE L E EE EEE R B I N N A

MISSION-F RESCUE TIMELTNE APHT| 25, 1949
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-114-

F 16 B85 (VG=30DY)
FHC=NULL Y6 COMPpONENTS
THC=LAXKED

GET FYEMT proR e T EVENT BanG

# F S0 2w (00204.06Mn, HIVE TFST)Y # n (102+31+11)
i RHC RPWR DLIRECT (ROTH) aMMa ZMNE R 2 L T e g R TR R )
» RATE-HTGH # CSH¥ CST NNE @IRT (=B, 8409 0)
% AUTO ReS SEL A0 RALL{4) =MNA # tiRne1R0/103,0)
» oRO . T . # P L R LI T S
® ndmITOn GMAL NOYVE 360 2p b 4b 45 4048 Sb o5 BF 3E 4R 1 AT AR Ay 20 4 5 B2 42 40 A0 40 3 0 40 okt A3 P 0 0 bt gp 3 RS SRR B SR r
* SFu AN TRt LR SET MDC ET.RESE++START #
» 06 4n (TRLeVEeNve) L) MONITHR #
b 2400 # SPS THRUST { T=0N *
¥ Fial SeALE=5/4% L DY INAYAATOR_DECREASTNG &
# VERIFY SRS Te | T=0FF # 2ann+0) -
* Frg MONE STHY * o HLLAME=NFF *
b EMS FUNCT(NN=DV SET 4 D6 40 (TFCaVa nUM) . #
3 .0ad Csl ve L MONTTOR SRS nPERATINN #
# FMS FUNCTION=NV # 5 P TNDTCATORL9S=105 PST &
¥ THO®ARMED s o MONITOR SPS ENGINE CUTCFF &
» AHC=ARMED % @ SPS THRUST | T-OFF #
# NV THRIIST (A) =NORMAL # o F 16 40 (TFCaVG4NVM) #
*.004+35 * & HV THRUST(ROTH) LOFF #
» NSKY B ANKS * a . MONITOR ®
P=(0+30 ' o PC INNFCATOR = 0 -
* 06 &4n (TFIsVasDVM) L SPS INJ VLV TNO(4)=CLOQSE
® EME MORE=NDRMA] # u SPg HF VLV Te{(BOTH)-8P »
a(0e15 ' # @ $PS§ GMRLS RETURN TO SERVO #
] PERFOHN ULLAGE ¥ a NULE @
B.00+05 LR AMRL MTRE=O0FF {SEQUENTTIALLY) @
1 F 99 an (REQUEST FOR ENGINE EMARIE)Y # # TVC SERVN PWR{AATH) -OFF &
» PR * B FOAT sCALF=5/1 &
W 06 4n (TFIsVienYH) ¥ on RATE=| DY #
PP TY PR e R PR e PR L L TR P T R Y 20T CONT PWR DIPECT (BOTH) =0OFF#

) PRD

i

3

it

T ¥ ¥

MISSION F RESCUE TTMELIME aPRTI 25, 1949
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*#ﬂ*ﬁﬁﬂﬂ#ﬁﬂﬁ#ﬁ“ﬂ-&*#ﬁﬂ'#ﬂ'*ﬂ&*ﬁﬂﬂ*%ﬂ'ﬁ#ﬂ#%##*#*ﬁﬂ**‘ﬂ

GET

FVENT

RHC= OCKEU

EMS FUNCTION=VHF RNG
EMS MODE-VHF RnG

VHF RNg=RESET

PRO

F 37 RR ‘

{102+32)

1702+42)

(102+47)

1)

t

#

&

MN BUS TIE(2)=aFF . #
! #

L

L]

’-9

CMe TOLING PROGRAM | (POOY

Moﬁs To LER

SUNSET : -6

I41) REALIGN TO REFSMMAT {PS2)
{OPTION 3)

MOVE TO CMp SEAT

" MCC=M UPLINK(LM VECTOR)

(102+49)

{102452)

(102+55)

MISSEQN F RESCUF

{1F LM ACTIVE) : "0

RENDEZVOUS NAY PROGRAM

ATOD MNYR TO SXT TRACK
{R2 DEG)

{1R0,4321/7185,0)

P20y

CST TARGETING PROGRAM
LOAD NS5 R1=4+00001
Ra=+20830

+ R3=24+13000

MAOVvE To LER

(P32 {PEM)
-24

CALL MARKING ROUTINE (VO3,VA7,V57)
{ve3 AFTER 5 MKS PRNOCESSER)

TIMELINE APpTL 25. 1949

ceT
{103+00)

(1034059

(103+12)
(103,18

(103421}

1103425

(103427

t103.428)

(1034311

EVENT

TERMINATE SXT,CONT, VHF

oUT OF PLANE PDATA{(vVaD)
CoPY CSM ¥DAT

LGS

TERMINATE, MARKS (23)
CS1 TARGFTING FINAL
Comp )
OVERWRITE NA] WITHp=)CSM YDOT

fPéE)(PZO)

RCS THRUST PROGRAM,uS6 P41y
AUTO MNVR TO BURN ATTITUDE
RCS "THRUST SETUP (P&1}

GDC ALIGN

HAPOODODARNBHBRDIOBANOLAODHBERBDEE
¢S4 CST TWo BURN{ K ] y -

ﬂ*ﬁ'ﬁ*'ﬂ'*#‘H"lfﬂﬂ**ﬂﬂﬁ*ﬁﬂﬂ*#*ﬁﬂﬁﬁ**ﬁ*#

RENDEZVOI/S NAV PROGPAM
AUTO MNVR Tn SXT ToACK
(13 NEG)

(1a0s+13/7112¢m

{RP20)

SUNRISE

cALL MARKTNG ROUTINE (VBT9VST)
AFTER 3 MARKS PROCESSED
VET9LOAD WR(N00D579nn034+00001)

PROG



=12

-8‘

-22

-13

GET .

(103+43)

(103447)

(1n3+33)

1103+55)

(1n3+356)

(103+57)

{106+00)

(106401}

{(104+11)

TVENMT 2 d)!
TEDMINMATE MARKS {1} 21
our oF PLANE oaTA(yeD)
ExTERNAL NV TARGETING  (PIN) (PEN)

a b a
Res THRUST PRUGRAM VSE (P41
By PASS RURN ATTTITIIDE MNVR '
Rrg THRUST SE-LUP tP41)

-116-

q AT

(10a+1 )

EvEMT
OuT OF P ANF DATA{Voh)
OVERWRITE NMBY wiTHy=) SM YNOT)
SPS THRUST PROGRAM,u56 (P4
MANMUAL MNYR (1 DEG/AEC)

T BURN ATT

(158 DEG)

{04338/2h080)

-tHHS#'ﬂ'ﬂ-#-tHH}ﬂﬂ*ﬂ#&*##ﬂ%%#ﬁ#**%ﬂﬂ#% **#ﬁ#ﬁ#ﬁ#*ﬂ#ﬁ*ﬂ-#ﬂ-

Gne ALTON #=B  (104+13) %
: . ] KEYy 4nf #
*4**ﬁuaanu*yﬁﬂﬁﬂ%u»auu*uannguuﬂﬂu% # F 50 18 (COMMANDED H.Peo) #
CSv PLANE CHANGE(12n0a123/138.D) +* xEy vseF %
PP TR ELPEERLL PR T LT LR LT L LA g HHC=8RuEN L
. 4 ALIGW ROl L To o DEG, *
RENDEZVYOUS NAV PRUGRAM {PZ20Y & RHC=! NCKFD @
PASSTRLE aUTY MnvRr TO SXT TRACK L PRO L]
{To M) o 06 1B (CAMMANDEN RePaov) %
# MONTTOR, MMUR @
Co TARGETING PROGAAM  (P33) (P2DY # F 50 18 (COMMANDED R,P,V) #
# m»N BUS TTE(?)-Om{UP} #
ANS 4 SPS HE VIV TR (pATH) -BP #
# SPS HE VI V(BNTHY=AUTO @
CAlL MARKING ROUTINE (VAT,vs7) » NONESS BS=~MNA &
tve3 AFTER 3IMKS PoNCFSSER) # RPRO #
P 06 1A (COMMANDED R4Psv) #
TERMTINATE MARKS(10y - & HONITOR ATT TRIM ™
MAVE Tn Ccop sEaT . ) F 50 18 (COMMANNFN RePeV) S
RO L 1RO DEGyACH MSEN BHBERGHLRBIRATE DO U AR IRFREBRP ARG E NG REGAERAE SR DT
(Na1607108,0) . -5 (104418) .
(M0 =56, [AM 173) . sPS THRUST SFTUP (P40)
CHu TARGETING Flala) (P (P2aY
rOHP
MISSION F RESCUE TIMELINE APRTI PSe 1949

]

=1 TaTe)



BeET

BARBREREBOBOBEL B BB BL Rl AR BB U Rp bt bt

#uB T (In4+18)

N N NN N NI S PRSI AL

MISSION F RESCUE ~ TTMELTNE APHTL 25

FVENT

824DC ALIGN#4

LT SET KNOB To 60 NM
FOAL SELECT=]

ATT SET THUMBWMEELS To n)R

NULL ATT ERRNR NEEQLES
ON FDAI 1 WYTH ATT
SET THUMBWHEELS |

ATT SET=gGDC T

DEPRESS GUC ALTgN PB

FDAI SELECT=1/2 -

ATY SET=TMU

#aMTYC CHECKS®®

BMAG MODE (3)=ATT1/RATER

.TVC SERVO PWR 1=ACI/MNA

TVE SERVO PWR 2.AC2/MNB
TRANS CONTR PHR=ON
RHC PWR NORM 2aAC
GMBL MTRS PITCH 1 STRTON
GMBL MTRS YAW | STRT=0N
THC=CLOCKWISE
RHC=ARMED
RHC=VERIFY NN mTVC
GMRL MTRS PITCH 2-S$TRT=0N
GMaL MTRS YAW 248TRT~NN
SET SP§ GIMBALS TW(P) =
ptTl;:H £ =52
YAW g8 +,59
RHC=VERIFY MTVe

-y

-117~

PROG

=02400

=00+35

=(10+3N

L - t.t##3##*####‘3##-###*###-########

#=0D+15

X T XN LLH QI X T XS ST S XEEXREEFE LR R

1969

G6ET

a4 1A
F 50 1lg
F 50 25

EVENT

THC=NEUTRAL

RHC PWR NORM 2=3C/DC
RHC=L0CKED

PRO

(COQMMANDED R4P,¥)
MONITOR ATT TRIw
(COMMANDED RyPyv}
KEY ENI
(002047 GMBL DRIVE TEST)

RHC PWR DTRECT {ROTH) =MA A /MNS

.RATE=HYGH

AUTO RCS SEL A/¢ ROLL (4)=MNA
PRO

" MONITOR GMBL DRTVE

06 40

06 490

SER AND TRIM
(TFI4VGyDVM)

FDAI $CALE.5/5

VERIFY 'SPS TH LT=OFF~

EMS MODE _STBY

‘EMS” FUNCTTONLDY SEY

LOAD €DH vC

EMS FUNCTTON=DYV
THC=ARMED
RHC=ARMEN

OV THRIIST (A} aNODMAL

DSKY BLANKS

{TFI1,VG,DVM)
EMS MODE=NORMA(

PERFORM ULLAGE

LV LR EV L L RS TR XETA RS DITAT VBT LSO BB

o
Py
o
@



-1

~118-

GET FuFnT PG ) reY EVENT PANG
Haf0+05 ’ + 8 HOT CONT pwr DIceCT(BOTHY=OFF 4
» ; F 99 an (RFONEST FOR EnGINE FMAWLF)  # @ 2RO #
& ' BRO # o F 16 B85 (VG=RAODY) #
# 06 48 (TFI4VGeDVH) \ C— THC=MIJ| . WG COMBONFATS %
ao*%ﬁﬂﬁ**q*ﬂnﬂ#ﬂﬂ*«##ﬂ%»#*#ﬂﬁ**ﬁ#ﬂ*ﬁ#ﬁ#*#**ﬁ#ﬂ**ﬁ # THC=. ACKED i

A (104423412) » RHC=).NCKED #
LEFEULELELEL LT R LR Y P R EMS FLUNCTTONVHE RMA #
Csu DR BupHtlo? , lone32,.7) # EMS MORE-VHF . RNa +
(u.344,pae,o) ¥ VHF ANG=RF SET k #
*ﬂ#*****ﬂ*ﬂ*******%&#ﬂﬁﬁﬁﬁ#%#*ﬂﬁuﬁ # MAN BlIG TTFf?i'DFF #
u&&d#ﬂﬂ*#ﬁ##ﬂn*ﬂ&ﬁ#u*%ﬁ#*uﬁaﬂﬁﬂﬂuupﬂ%ﬁﬁﬁ*ﬂ*»ﬂ**qﬁ # FRO #
# SET vUC El=RESFTSTART. LR F 37 BR ‘ #
8 AONTTOR LI TSP PR E P L L TR TR R e L L R A R
& SPS TRRUST { T=0N # (104+24) ‘ .
. OV INDICATORSNEGRFASING # RENBEZVONS NAY PROGOHAM _P20)
#5004+01 . ' # AUTO MNVR Th SXT TRACK
* HLLAGE~OFF o 1119 DEG)
® 06 40 (TFCyVgeDVM} # (04228714700
» MONITOR -SPS OPERATION # t104428)
" PC INDICATORL95~10% ST  # TPY TARGFTING PRAGRAM (P34} (P20)
@ MONITOR GPS FNGTINE CUTOFF # - LOAD R2=+20R30
® SPS TWRUST | T=-OFF b R3I=+13000
* F 16 an_tTFC.Vr,OVM) # MOVE TO LEm
“ nYy THQHST(HOTH,-nFF % =27 (104431
& MONITUR % CALL MARKING ROUTINE(VBTV57)
M PC TNIICATOR = 0 & (V93 AFTFR 2 MKS pp0CESSED)
& SRS INJ VIV TND{4) .CLOSE # (10443%)
s Sns HE VLV TR{ROTH) =P # . SUNSET
# SpS GM M3LS RFTURN Tn SERVD # .12 (104446
@ NULL * TERMINATE MARKS{15)
* GMRL MTRS=DFF (SFQUENTTAI 1Y) # MOVE T0 R SEAT
# TVE SERVD PYR{INTH)~NFF | % VERIFY ORNLAL (vB3)
* FUAL SCAlLE=5/1, #* TPT TARGFTING FINAL {P34) (P20)
™ QATE=LOW * CoMp

MISSICM F RESCUE TIMELINF APRTI 25, 1969
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=119~

RHE=VESTIFY _NO :MTVC

GMBL. MTRS PITCH 2=STRT-ON

GMBL MTRS YAW Z«5TRT=0ON

SET $PS GIMBALS TW(2)=
PITCH = -052

RO -
06 18 (COMMANDED RyP4v)
MONITOR ATT TRIM

F 50 18 (COMMANDED R,yP,y)
SRARRBRSDBOSBO B BB GREBRERHRBRAVIV BRSO RBAR QDG

CE IR R R

GET FYENT PROG aeT EVENT PRNG
-7 (104451) # FDAT SELFCT= #
' §PS THRUST PROGRAM,VGA . (P& # ATT SET THUMBWHFELS TO N1B  #
AT MNVR To BURN ATTITUDE LW NULL a¥T ERROR REEDLES #
{78 DEG) # ON FNAT 1 WITH ATT #
{04179/6,0) # SET THUMBWHEFLS #
Q*Q*b&ﬂ’iﬂ&ﬂ*ﬂﬁd##*ﬁﬁ*ﬂ*####*#%##ﬂﬁ*ﬂﬁ*%##%#%*ﬂ#* * ATT SET=GDC #
#a7  (10445)) b oa DEPRESS 6DC ALIAN PR #
* | KEY 40E _ # 4 FDAT SELECT»1/2 #
@ KEY V56E - A - .
o RHC=ARMED # & #9MTVYC CHECKS#®# S
4 ALIGN ROLL TO 0 DEG. # o w
s RHC =1, 0CKED ‘ LR 8MAG MODE (3) ~ATT1/RATEZ ¢
* PRO * @ TVC SERVO PWR 1_AC1/MNA *
* 06 19 (COMMANDED RyP,¥) # TVC SERVO PWR '2~ACZ2/MNB @
s . MONITOR MNVR & TRANS CONTR PWRmON A
> F 50 18 (COMMANDED RyP,vy) # RHC Pup NORM '2%AC °
. MN BuS TIE(2)<oN(UP) 4 GMBL MTRS RITCH 1 STRT=ON #
# SPS HE VLV TB(ROTH)=RP" # GMBL MTRS YAW 1 STRT=ON @
K SPS HE VLV (BOTH)=AUTO # THC~CLLOCKWSE #
. .NONESS B8US=MnA & RHC=ARMED - - )
* # #
“ # #
- & *
» # #
# #*
=5 (104453) . » Yhy = +,59 o
. §Ps THRUST SETUP " RHC-VERIFY MTVC #
ARENOIBEDRARORGHEARRPERB LR HORIUDOFRBBBHBHOBRBERY B THC=NEUTRAL a
#u5 (104453 ¢ % RHC PWR NORM 2m=AC/DC #
» #uaDe ALIGNY®R LA ) RHC=L ACKED %
* 4 o #Ro o
H .. 06 18 (COMMANDED RePoVy) @
* ALT SET KNOB Tn 60 Nu ® & °

MONITOR ATT TRIM

MIGSIgN F RESCUE  TIMELTNE APHYI 25. 1969
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-120-
GET . FYEMT PROR agT EVENT pROG @

» F 50 19 (COMMANDED R,B,.y), * 0 1104+57+58)
& KEY ENTER ) # T T e R S L R
& F 50 25 {00204,6M3L DRTYF TFST) # CS¥ TPI HHRN(=?),.4,045.7)
& RHC PwR DIRECT (ROTH) =MM /MR # (04118470409
-3 RATE=HTGH #* RS L RIS T WL L L - T Y
& 4TO RCS SEL u/r QﬂLl(ﬁ\—MNA TR I AT TR T L L R R L R R
# PRO 3 o SET MNC KT-RESET.START #
W MONITOR Gl noer LR #ONITOR *
# SE Awn) TaTw. 4 o8 ' $PS THRUST | T=0N @
& 06 240 (TFIaVEINVH) LA Dv IMDTCDTOQ IOECHEASTING %
#a(2400 # #e00+n] #
" FNAl ScALE-5/5 " LLARF=0FF #
o VERIFY SRS Tw | T=0FF * u 06 40 (TFCVGeNVYM) 8
4 FMS MONE STHY * o MONITOR SRS NPESATIAN »
% FMS FUNCTINM=NY SET # o PC INNTCATOR._ 95105 PSI %
# Load Tel ve PR MONTTNR PSS ENGTNE CUTCFF B
@ FMS FUNCT [ON=[)¥ L} SPS THRUST | T=0FF #
* THC=ARMED * 8 F 16 40 (TFCaVG,NVYM) #
® RHC=AHMED * w DV THRUST (ROTH) JOFF o
LA DV THRUST(A) mNORMA| L “ONITOR * o
8200435 # o PC INDICATOR = 0 8
8 NSKY R ANKS . + 8 SPSs TN VLV TND(4)=-CLOSE . &
¢un0+30 L SPS HWF vwLy TR(BOTH)=RAP #
* 0h 406 (TFIaVReNYM) 4 » SPS GMRLS RETHRN TQ SERVO #
. FMS MONE=VORMAY # NULL, »
Ba00415 * u GMRL MIRS-OFF{SEQUENTIALLYY #
# SERFORM ULLAGE LB TVC SEnVe PWe({BaTH) -OFF &
#.00605 # FOAT SCALE=S/1 #
# F 99 417 (REWUEST FOR EJPINF FNA”LE) & & PATE=i_OW M
* PRO # ROT CONT PWR DIRECT(ROTH) =OFF#
# v DA AN {TFLeVaen VM) = o *ou PRO »
»G&iﬁnﬁauﬁuﬂ####&*ﬂﬂ#u*ﬁ*#“*#uﬁﬂ*%#**ﬂﬁ#%ﬁ*#ﬁ##ﬁ“ *, F 16 85 (VE=HNDY) : #

# THC=MIN', VG AOMBONEMTS #

# THC=1, ACKED #

MTSSION F RESCUE  TIMELINE APRTL 25, 1960



-121-
GET FYENT pROG aeT EVENT PROG

® RHCwL OCKED * 6
L EMS FUNCTIONaVHF RNG # MCC TARGETING PRNGRAM (P35} (P20)
@ FMS MONE-VHF Rna u PNSSIBLF MNVR Tn SyT TRACK ¢
# yHF RNG=RESET # 417
é MN BUIS TIE (2)=nFF # . CALL MARKING ROUTINE (VO34.VET,V5TY.
b PRO # +23 .
& F 37 RA - & sUMRTSE
#*Qﬂi#ﬂﬂ*ﬂﬁ-*#ﬂ“#u**ﬁﬂﬁ*ﬂi%u*#%**#ﬂﬂﬂ-***##ﬂﬂ#***ﬁﬂ‘ﬂ 4-26
2 TERMINATF MARKS (9)
RENDEZVOUS NaV PROGRAM (P20) MOVE TO CMp SEAT
AUTO MNVR TO SXT TRACK +27
(4% DEG) MCC TARGFTING FINAL (P3S) (PR0)
(N.e245/5190) CoMp
MNVE To LER DURING AUTO MnvR . . +2R .5 h
X MCC TARGETING PROGRAM (P35) (P20) RCS THRUST PROGRAM (P&1)
Rk . , BYPASS RURN ATTITURE MNMVR
o CALL MARKING ROUTINF(VO3,VAT.VETY . . . RCS THRUST SETUP (P41)~"
{(1054+08) - #30 (1oq+27a57) :
Los Q*Q#ﬁ*#ﬁﬂﬂﬂﬂ#ﬂ#ﬁﬁ#ﬁnhﬁﬁ%bﬂﬂ*b**ﬂﬁw
11 o MCC2 BURN(0,294/1954)
' TFRMIMATE MARKS(8) . PLEL AL EPSLSPTEEE TR DL Sy e
+*12 ‘ +31 .
MCA TARGETING FIMAL (Pa5) (P20) AUTO MNVR TD CNAS TRACK(VES) (POO)
CNMP (36 DEG) :
#1345 (04261/34320)
Rrs THRUST PROGRAM (P41)
RYPASS RURN ATTITUNE MNvR CALL P47 WHFEN Rz 1.2: "NoM,
. RCS THRUST SgTUP {P41) THRUST MONMITOR PROGRAM (P47}
+15 (105+12+57\ VB3+PERFORM BRAKING AND
aaand LA AT L T T T YT .0S CoNTROL

MCrl BURN(n.2287/33,n) °
HntadtadpdpHat It obetn st

MISSIOM F RESCUE TIMELINE APRTI, 25+ 196G
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GET FuFsT pr0G
. BRI LT A A

HARAKING GATES RETICLE ANGLE#

# 30 FpS AT 6000 Fr .13 DeG, #

# o0 FpS AT 3000 Fr +?6 NEG, #

# 10 FRS AT 2500 Fr . «B4 DEG, #

# 5 FpS AT 500 FT l.60 DEG, #

HupatdutEtpda et et s aBa e anitsitantt
«672  (105439+57)
Hophosodddabodsdddppidoronsrosaaosntt

Tor .
HHERAARIRRHRQER DRSS AR RSOBORBH R0 P

MISSION F RESCUE  TIMELTNE APRT| 25, 1969
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9.3.2 NAVIGATION SUMMARY
LM PARTIAL PHASING 2 40 FPS
P20 NAVIGATION SUMMARY WITH SUN ANGLES
IT-INITIATE TRACK
CT-CEASE TRACK
(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

SUN ANGLE
(LOS TO SUN)

GET EVENT DEG
100:46 LM PHASING
100:48 SUNSET
101:33 CSM RESCUE BURN
101:34 SUNRISE
101:42 IT (VHF) (v93,35/35) 108
102:17 €T (VHF) 144
102:31 CSM CST ONE BURN
102:42 SUNSET
102:55 IT (SXT/VHF) (V93,675,V93,14/15)
103:00 CT (SXT)
103:15 CT (VHF)
103:27 CSM CSI TWO BURN
103:31 SUNRISE

IT (SXT/VKF) (4/3:V67,00057,00034,00001:8/9) 66
103:43 CT (SXT/VHF) ‘ 83
103:55 CSM PLANE CHANGE
104:01 IT (SXT/VHF) (4/3,V93,6/7) 82
104:06 , 72
104:11 CT (SXT/VHF) 61
104:23 CSM CDH BURN
104:31 IT (SXT/VHF) (4/3,V93,11/12) 1
104:34 SUNSET 14
104:46 CT (SXT/VHF)
104:58 CSM TPI BURN
105:01 IT (SXT/VHF) (v93,8/8)
105:09 CT (SXT/VHF)
105:13 CSM MCC1 BURN
105:15 IT (SXT/VHF) (v93,9/9)
105: 21 SUNRISE 97
105: 24 CT (SXT/VHF) 100
105:28 CSM MCC2 BURN

105:40 TPF
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_CSM ATTITUDE SUMMARY.
INERTIAL AND ORDEAL FDAI -BALL GIMBAL ANGLE
PROFILE FOR LM PHASING 2 40 FPS (MISSION F)

(YAW = 0.0)

TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
100:46 180 307 193

101:19 180 165 283 95
101:33 180 180 283

101:35 180 327 64 141
102:20 180 165 103 170
102:31 180 180 103

102:49 180 321 185 82
103:27 180 10 125

103:28 180 13 12 13
103:55 180 123 138

104:11 0 160 108

104:13 0 338 266 158
104:23 0 344 266

104:24 0 228 147 119
104:51 0 179 6 78
104:58 0 194 6

105:00 0 245 5] 45
105:13 0 228 33

105:28 0 294 19

105 0 261 343 36

:29
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9.4 LM PARTIAL PHASING LESS THAN 40 FPS




Qabal SUMMARY T TMFLINF =126

GET FyuF™T ;06

PHASING LESS THAMN 4. FPS
(100+46+21)

#44#%#&“#“#*%*%**#%%ﬂﬂ*ﬂ#ﬁu%ﬁ*ﬂ*ﬂ*
PARTTAL LM PHASING RURN,
PP TR LR LR SRR E R TR R Y

=65  (10N+48) ) ' '
SUrSET : £, T
Twil REALTGN TU RFFeMAT {PS?)
(aeTT1OM 3) :

=39 {100+54) o
veo=H UPLINK(LM VESTOR) (P00}

N ‘ RHN=w2] s GAMMA=]T6
«27  {101+06) : _ ,

. COrY RESCUEICST ONELCDHsTRT PANS
=16 (101+17) -
EXTERNAL Dy TARGETING (P30
=14 (101+19) .
See THRUST PROGRAMVSA (P40

AITH MNVR TO sURN ATTITURE
(Pa PEG) ..

(180, 160,283,410

Lns
ﬁﬂﬂﬂ*ﬂ%ﬂﬂﬂﬁﬂ##ﬁhﬁqﬂ*ﬂ#*ﬂ##ﬁ##ﬁﬂﬁ*ﬁ%*##*##u#***#*“

Bmi4  (101410) . #
& KEY 40F #
o F B0 18 (COMMANUED ReP,v) #
# KEY VhaE #
- RHC=aRVED o
& ALTGN ROLL T0 #

.t

LB -2 #ﬂi#=##_#1=# -

1w
'

f(eT EvENT

0
T
o
by

HHC=L NCKFD
PRO
06 1B (COMMANDED P.Pov)
) . “ONITQR MMVR
F 50 18 (CAMMANDED RoPa¥)
M BNIg TTE{?)-ONIUP)
SPS HE VLV TRIANTH) =BP "
. SPS HF V|U(R0TH1-AUTO
TR ONERS  RIIGwmnA 7
s PRO
06 18 (CoMMANDED ® P.v\
HONMITOR ATT TRIM
, F 860 18 (COMMAGDED R4P,y)
##*&**#ﬁ#ﬁ#é*ﬁﬁﬂ*#ﬁﬁﬂﬂﬁ*ﬁﬁ*h##*ﬂ*ﬂ;bﬂﬁﬁﬁﬁﬁﬁ*#*ﬂ##
=10 t107¢23) ..

SPS THRUST SETUP {P&0)
#ﬂﬂﬂﬁ*%#ﬁuﬂﬂﬁ###*#**ﬂﬁﬁ*###ﬁ#*%*#ﬂp###%%#ﬂ**%ﬁ%%#
#uln - (107423) .

#

% & T e T o ok R

#4G0DC ALTaN##

ALT SET xMOE TQ 60 nNM
FDAI SELFCT=)
ATT SET THUMRWHFFLS TQ N1B
NULL ATT FRRNR GEENLES
on Fnat ) WwYeH ATT
SET THUMBWHEFLS
ATT SET-ADC
NEPRFSS GDC ALIRN PR
FDAI SELECT=1/2

I EEEENEENEEEX:..]
e BB P X TR Lo N

MISSIOM F RFSCURE  TIMELTMNE APRTI 2541066



t TF TR DA Y I O JEIE I B TN IR TSI NN O N I

GET

FYENT

ATT SET=TMY

#uMTYC CHECKS#3

06 1R
F 50 1R

F 50 25

MTSSI0N F BESCUE

‘BMAG MNOE (3) SATT1/RATED

TVC SERVO PWR 1=AC1/MNA
TVC SERVO PWR 2.AC2/MNR
TRANS CONTR PUWR=ON

RMC PWR NORM Z2.AC

GMBL MTRS-PITCH 1 STRT=ON
GMRL MTRS YAW STRT.QN-

“THC=CLOCKWISE

RHC=ARMED
RHC=VERIFY NO MTVC
GMBL MTRS .PITCH 2=STRTaNN
GMBL MTRS  YAW 2-5TRT~OMN
SET SPs GIMBALS TW(2)e -
PITCH a "052
Yauw T +,89
RHC=VERIFY MTVe
THC=NEUTRAL
RHC PWR NORM 2.aC/DC
RHC=1L0CKED
PRN
{COMMANDED RaP.Y)
MONITCR ATY TRIM
(COMMANDED Hopyy)
KEY ENTER
(N0204,6MBL DRTVE TESTY

RHC PWR DIRECT (ROTH) ~MNA/MNB

RATE=-HTGH

AUTO RCS SEL A/C ROLL(&)-MNA

PRO

TIMELTME APRTH

PROG

75,1960

FE X EO L LE B R E X EF T HEEETEF ST D

% o 0 KX O L ADE XX S EIXTEREETETE EEE
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=02+00

=00+35

~00+30

=N0+1%

=00 405

nET

¢é6 40

06 40

F'o9 49
06 40

EVENT

MONITOR GMBL DRYVE
SEn AND TRIp
{(TFT+VGaNVM}

FDAT SCALE-5/S
VERIFY SPS TH LT=0FF
EMS MODE STBY

EMS FLINCTYON&DV SET
LOAD RESCUE vC

EMS FHNCTFONwDV
THC=ARMED

RHC=ARMED

DV THRIIST (A) «»NQRMAL

DSKY BLANKS

(TFT4VGoDVM)
EMS MODE=NORMAL

PERFORM ULLAGE

(REQUEST FOR ENrINE ENﬂaLE)

PRO
(TFTsvYGeNVM)

v
L
2
o

$E 3% S$SB XSV EFEETETETITTOT TS T E L

rodatasadabitedgbabntntontsnantadsatitotaiatniasy
(101432+459) )
FETT 2T T EET PRy Py T Py

CSM RESCUE BURN(=57_1490,0)

#

(180*180,283,0)

u&#ﬂ*'#%##ﬁ#u%u*uﬁﬁoﬁﬂﬁl#“ﬁ&i*#ﬁi*
*#*ﬂ*#*ﬂ*ﬂ#h*Qﬂ#*ﬁ**ﬁﬁﬁﬁﬂﬁﬂ#ﬂﬂﬂﬂﬂﬁnﬁﬂﬂﬂ#ﬂﬂ*ﬁﬂﬂﬁ**

SET MDC ET-RESEY,START

&


http:FtNCTTON.DV
http:2-STRT.ON
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GFT v MY PO e T EVERT PROS

TS R Y LU PR DALY SRR T L L T X R T
(107 +35)

HOMITOR
S5 TwrUST 1 T=liny '

DY TNDTCATNRNECKFAQIAG glMRTSF

«00+01 MOVE To IR
’ ULILAGE=OFF =58 {107 +36)
06 4u {TFCeVGepVH) RENDEZVOIIS NAYV PROGRAM {(R20)
MONTTOR: SPS OPFRATION: AUTO MNYR 'Tn SAT ToALK
Pe TNPLCATORWYS=105 ST (133 DEG)
WONITOR SPS ENRTNF CUTHFF ¢ {1R0,322/564n)
SPS THHIST | T=0OFF u5n (101+41)
F 16 4n {TFCVaEenVmd ST TARGFTING PRNAGRAM (P32)
NV THRHST(HROQTHY =NFF LOAD NS89 WITH
HONITORS Rl=+00004
e TNRICATO™ = g R2=+2083"
" SPS INJ. VIV TNR(4Y L1 NSE R3=+«1300

SPS HE VLY TR(HOTH)=iP
SPS GMBS RFETURN Tn SFRVN

L ]

-

3

[

-]

[}

-

*

[}

- ]

-

%

#*+

+#

4+

# =47 (1014+44%)
1+

NuLL * T (10%406)

#
#
&+
#
#
$h
-3
*
*
- 3
L]
-]
i#
]
i+
#

CALL MARKTING RNUTINpP(VO3eVET)
f3MRL MTRS= OFF(QFQUFNTIAIIY) 805

TVYE SERVO PWR(ANTH)=0FF

FDAL SCALE=B/]

RATE=LnW

ROT cONT PWR DYRECT(ROTH) =DFF

DRA .
F 16 88 (Vr=A0nY)

THC=NULL vG COVPONENTS

~14"  (102+1T)
. TERMINATE MARKS (33)

MOVE To CMD SEAT

CST TARGETING FIMAL COMP {Paz)
ACQs MSFANLRHN==573GAMMA=T

PUT OF PLANF DATA(Va()

OVERWRITF Ng1 WITH =) £SM™M ynoT

THC=.UCKED =11 (107419}

RH(C=| OCKED SPS THRUST PRNGRAM,S6 (P40}
EMS FUNCTIONaVHF RNG - AUTO MNVR TO BURN ATTITUDE

Edas MOPE=VHF Rng - (174 DEGH

YHF RNG=RESET
My BUS TTE(Z2)=apFF
PR

F 37 Rk

{180, 165/103,0) ,
##%u“&**ﬁH#ﬂ*§%**§ﬁﬂ*##ﬂuﬁ#%*ﬂ#ﬂ*uu*ﬂbu*ﬂﬂ##ﬁﬁ*#%

#=11 (107419 #
“ KEy &4nE &

FEEECE L 2F §FEEEIE E5E5F50 R XX EEEE EE

MISSIOM F RESCUF TIMELTME APRY] 784,1969
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06'19 {COMMANDED RyP,vY

MONITOR -ATT TRTM

F 50 1n (COMMANDED RyP,v)

.l*“'ﬁ***ﬁ**##*#ﬁ##ﬂﬁ*“**#ﬂ#ﬁﬂ**ﬂ%ﬁﬂ#ﬂﬂ****#&bq*ﬂ
wq (102#?6!

RHC=VERIFY Np MTVC
GMBL. MTRS PITCH 2=STRT=ON.
GMBL. MTRS YaW 2=~STRT=0ON
SET SPS GIMBALS TW(2)=-
PITCH = «,52
YAN = + 59
RHC=VERIFY MTVC

GET FUENT PROG aET EVENT PROG
A F 850 1= (CoMMANDED ReP.v) # FDAT SELECT=1/2
o KEY VSBgE o ATT SET«TMU.
# RHC=ARMED #
9 ALTGN ROLL TO * - atMTYC CHECKSG#é
& RHC=LOCKED @
. PRO o AMAG MODNF (3) -AT$1/RATE2
® 06 18 (COMMANDED R, P oY} # TVC SERVO PWR ]1_AC1/MNA
» ' MONITOR MNVR 4 TVC SERvn PUR 2.AC2/MNB
* F 50 17 {CAMMANDED RyP,Y) # TRANS CONTR PWR=ON
* MN BUS TIE(2)=0n(UP) # RHC PWR NORM 2-4C
L4 SPS. HE VLV TR(ROTH) =8P g GMBL MTRS PITCH 1 STRT=ON
» .SPS_HE VLV (BOTH) =AUTQ | # GMBL MTRS YAW 1 STRT=0ON
9 . NONESS BUS=MNA # THC=CLOCKWISE
L] PRN # RHC=ARMED _
s L
» )
» @

Spg THRUqT SETUP {p4n)
&Qﬂﬂﬂ*ﬂ##ﬂﬂ#***ﬂﬁuﬁ*ﬂ*#*#**#ﬁﬁ####ﬂﬂﬂﬂﬂ#*%%ﬁ*ﬂ*dﬁ

S Y R R R L EE R R R R E R

P R E E E L R R E R E E E E E E E R E R E R EE R BN

b (102426) » THC=NEUTRAL

* & RHC PWR NORM 2-AC/DC

* ~#unDe ALTGN#H # RHC=_OCKFD

* L PRO

- _ o ' 06 18 (COMMANDED RyPyv)

@ ALT SET KNOB To 60 MM @ MONITOR ATT TRIm

® FDAT SELECT=1 * F 50 18 (COMMANDED RyP4¥)

# ATT SET THUMBWHFELS Th Mlg & KEY EMTER

@ MULL ATT ERROR NEEDLES # F 50 25 (00204,GMBL NRIYE TEST)

% On FDAT 1-W1TH ATY # RHC pwR DTRECT (ROTH) “MNA/MNB o
& SET THUMBWHFELS ° # RATE=HIGH *
. ATT SET=GUC # AUTO RRS SEL A/r ROLL {4) =MNA #
# DERRESS GUC ALTGN PB # PRO *

MTSSTIOM F oFSCUF  TIMELTME AFpT) 28,1969
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GET Flth1 PR
P AORITOR Gl DTV #
A SEQ Ahg Tule, #
® N6 40 (TFL.VGReDVM) #
#<02+00 #
. FAT SealEaS/5 N
& VERIFY SPS TH | t=0FF. #
@ “FME wInE SThy #
& Fog FUNCT ION-DY SET @
- Fap CgI L Ve “
» grMg FUNCTONaNe - 7 ™ #
» THe= A RMEND #
- RPHE=ARMED “
* NV THRUST (A) «inpMa | #
#=0+35 #
& NGKY Hj ANKS #
*,00+30 . ' #
o N6 an (TFL,VGeDYM) M
. F4G MOPE=NORMA), &
#aN0+15 : ®
. PFRFORM |LLLAGE #
#a$10405 - M
& F 99 40 (REQUEST FOR ENGINE ENAUWLE)Y #
* PRN : #
® 06 4n (TFI4VGEeNVM) - #
Bupdanssdotatatdgatatsbababatpdetnadbatnanastutantt

(102+30+3
BpadaaaditadatEtisdaaibsdtneutatandd
CSrt CST ONE BUAN (W35, N4N)
(1ADL180/1Nn3,0)
PR F T L R R S R RS ey

MTSSION F RESCUE TIMFLTIMNE APRY] 2547969

arT EVvEMT

SRR e PR LR B T L R R R E N T R L Y T YT

“ SET #NC FT-HESFT«START
& wONTTNR
" SMg TWRUST LT=0p
& DV TNNTCATOR.DECREASTNG
LETOE Xoh |
ULLAGF=0FF

ATFC YB4NM)

MOMITNR SFS NPERATION
PEINNTCRTOR.,95=105 RSY

~#ONIThAn &Pg ¢NeTME cUTCFF
$PS THRUST | T=0FF

{TFCaVGBaNVM)

DV TUHRUST (ROTH) «OFF

MONITOD '
PC INDTCATOR = 0
SPS INJ VLV ¥ND(4)«=CLOSE
SPg HF VLV TR{BOTH)=8P
SPSs GMRLS RETURN TO SERVO

NULL

aMAL MTRS-NFF (SEQUENTIALLY)

TVC SEsVh PWR(BATH) =0FF )

FDAI SCALE-S5/1

RATE«LOW

ROT foNT PUWR DIoECT(BOTH) =0FF

“RN 7

(VG=FnDYy

THC=MULL VG COMPONENTS

THC=( NCKFN

RHC=1, 0CKED

FMS FIHNCTTON=VHE RMA

FMS MARE-VHF RNG

VHF GNG=RFSET

MmN Blg TYF(2)=0FF

06 40

F 16 40

F 16 85

N L E E E E E E I E E EE T E Y
P R R E R E L R R E R R E E E E E E E E R E E E E E T E TR

PROG



o
o

23

438

=T

GET

FVYENT

PHDN

£ 37 nn
#**“*ﬂﬁﬁ#ﬂ#*##*ﬁ*##%****ﬂﬂﬁ%**ﬁ#%#*#*#**%ﬂ%*#*#ﬂ*

{(102+32)

(102+40)

- 1102+46)

(102+51)

(102+54)

(103409)
(1034113
(103+29)

1103+46)

MISSION F wFSCUE

cue TDLING PROGRAM (PONY

SUNSET

IMtl REALIGN TO REF&MMAT
(nPTION 3y

Ghe ALIGN

VFRIFY ORDEAL (VR3)

{P52)

MCC=H UPLINK(LM VECTOR,IF M
ACTIVE) ° (POO)

REMDEZVOUS NAV PROGRAM
AUTH MNVR To SXT TRACK
(74 DEG)

(180,320/177,0)

(P20)

CALL . MARKING ROUTINE(VBT)
THREE MARKS,V93

TERMTNATE MARKS(16)
Lns

SINRTSE

CST TARGETING PROGRAM
LNAD NSS WITH
R1=+00002

R2=m+70R30
R3I=+13000

(P32)

TIMELTHE AbpT)
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PROG

*
#

PE+1069

-9

b

“p

54,

«573

GET

(103+52)

(104+00)

. {104415)

{1044+18)

(104+22)

_(104¢2¢¢00)

{104426)

(104427

"RI =

EVENT

MOVE TO LEB ,
CALL MARKTING ROUTINE (VBT)

(VS3 AFTER 3 MARKS nROCESSED)
A0S

TERPMINATE MARKS (23)

MOVE To cMp SEAT

CS1 TARGETING FINAL COMP (P32)
ACQs MSFN,RHOz=TT 5" GAMMAR1B,]

RCS THRUST PROGRAM,YS6
AUTC MNVR Th BURN ATTITUDE

(P&41)

PCS THRUST SETUP 6D~ ALIGN (P41

ﬂ**ﬁﬁﬂ#*ﬁﬁ#*ﬂﬁﬂﬁﬂﬁﬂnﬁﬁ#ﬂﬁﬁ*ﬂ*%*#ﬁ#

CSM CST "Tug. nURNtIBn-BBS/EE? o
ﬂﬁwﬁntnaﬁﬁﬂ«ﬁ*ﬂ*#*ﬂﬁﬁi##ﬂﬁﬁ#ﬂ*ﬁ##o“

RENDEZVOUS Nav PROGnAM
AUTH MNVR Tn SXT TnACK

(P20)

© (26 DEG}

(180+317/231,0)

csI TARGFTINF PRNGRAM
LOAD NBS wITH '

Rl = +00007

R2 = +20830

*13000

MOVE TO LER

(P32)

PROG



=50

S132-

b

=24
b

17

-G

5.

RET EuFT PROG
{104+30) .
- Cal L MARKING HOUTINF(VQ3, VAT, V5T
{vaq AaFTFR & MuHKS pROCESSEM)
R N
S5t S¢T
(104435) .
TEaMINATE SXT MARKG,Y9]
COMTINHE VHF
(104440) C
. Ol 0OF PLANE nATA{van)
VOTCE M YROT 'T0 Lv
COMTINIE VHF: ’
(1054n4) ‘
Lng t
(105+11)
TFEMINATE MARKS (4l)
MOVE To cMp SEAT
Cor Tan6511NQ FinaL COMP {P321
{(10%+16)
RCS THRUST PRUGRAM, Y56 {P&1)
ANTH MNYR To BURN ATTITUNF
(105+18) "
Rre THRUST 'SETUPGne aLLIGN (P41
(1054204001
445 45 0 48 4 25 SE 41 A g 1R 40 R R R O 4 1 S R AR 4R 30 45 240 0 N B 0
Csir ST THREE #URN
, C L (1B0518/12140)
YT L E T L R LR TR L R SR oY Y Y
{108+721)
SHBRTSF
MISSION F RFSCUF  YIMFLTNE APRT! 7?5.1069

nET

[1UR+gn)

{1054+724)

(105«3b)

{10=54+39)

. (1054+42)

11054+46)

EVEMT

REMUFZVOUS NMAY FedrraM
AUTO MMNYR Tn SAT TeoiaCK
(TRImM)

(180118/1?090)

(P20)

MOVE T0 .LFR

CALL MARKTING ROUTINE (VRToVET)
AFTER 3 S¥% ManKs pehCESSED
V67 et DA wa(nonSTe0Aid34.0000T)

TERMINATFE MARKS{12)
MOVE T Cuny SFAT
OUT OF PLANE DATA(Vaon)

EXTERNAL NV TARGETIFG (P30)

RCS THRUST PROGRAM,USE (P41}
AUTo MNVR To BURN ATTITUDE

RCS THHUST SETUP,.GDF ALIGN (P41)

(105+48+07) :

{1054+50)

(105451

#%ﬁﬁﬂﬂ#ﬁ&ﬂﬂ#*#&*ﬁﬂﬁ&ﬁﬂ#ﬂﬂﬂﬁ#****ﬁﬁ
GSM PLANE CHAMGE

_ (180+135/149,0)
gt aaddas gttty ot an
REMDEZVONIS NAY PROGHAM {P20)
AUTO MNYR T SXT TRACK

tlo NEG) -

{1804132/139,0)

DH TARGFTING PRNGRAM
MOVE T LES

{P33)

PheAns



BET FVENMT PROG
(105452 5
oo . A0S C
w22 (105+54) - _ 4
CAILL MARKING ROUTINE(VBTLVET) ]
© (ye3 AFTER 3 MARKS PROCESSED) #

wl? (106404)

TFREMINATE MARKS(10) .

MOVE TO CMp SEaAT

CNH TARGETING FINAL COMP tP33y

OUT OF PLANE 0ATA(v90)

OVFRWRITE NB1"WITH (=) €SM YpoOT

ROj.. 1R0 DEG,ACQ MSFN

RHO==589GAMMAR] T3

. {Nel54/110,0})
-8 {106+08)
SPS THRUST PROGRAM9V56 (P40)
-MANUAL MNVR TO 1 DEG/SET T0 BURN -
ATTITUDE .
(161 DEG)
(09166/271,0)
-Qu#*#ﬂiﬂﬂ#ﬂ%#4###““#%*#Qﬁ*#ﬂ%%*#**#ﬂ#ﬁ%#a#&%#ﬁ*%*'
#u8  (T06408)
KEY 40F

F S0 1/ (CnMMANDED R.P.Y)
KEY VSgE
RHC=ARMED
ALIGN ROLL To
RHC=LOCKED

* PRO:
06 1R (COMMANDED R4P,v)

MONITOR MNVR

F 50 1R {COMMANDEL ReP,Yv)
MN BUS TIE(2)=0NM(UP)
SPS HE VLV TH(ROTH)=RP

H

. - ‘,.‘.gxﬁfg. i.*.’?‘ﬁ-g
-2 2E- 2 BE-IE- - -IT-O -3

MISSION F RESCUE TIMELTNE APRTI. 28,1069

Lo R E R BE L E e REEESETE TS &S

#

#****#ﬂb*ﬂ##ﬁﬂﬂ#ﬂ**ﬁﬂﬂ##ﬂﬁ#%*#ﬂﬂﬁ&uhﬁﬁﬁﬁﬂﬁhﬁﬂﬂﬂ#

5

GET

06 13
F S50 18

(106+11)
sPs

EVENT

'GPS HE VLV (BOTH) =AUTO

"NONESS BUS=MNA
PRO

{ COMMANDED R,P,v)
MONITOAR ATT TRIM
(CoOMMANDED R.Psv)

THRUST SETUP {P40)

#ﬂ#ﬂﬁﬁ**#%#ﬂ*ﬂﬁﬂﬂ#“ﬂﬁﬂﬁﬁﬁﬂﬂﬁ*ﬂﬁﬁ*ﬁﬂ#ﬂﬁ##*ﬂ*ﬁﬂﬂ#ﬂ#

#a5

(106411)

#9GDC AL TGN#&

ALT.SET KNOB TO 60 NM

““FDK! SELELT)

ATT SET THUMHNHFELS T0- NIB_

NULL ATT ERROR MEEDLES
. ON FPAT 1 W1TH ATT
' SET THUMBWHEFLS

ATT SET=GDC

DEPRESS 6DC ALIAN PR

FOAI SELECT»1/2

ATT SETTMU

#OMTYVC CHECKG##

BMAG MODE (3) ~ATT1/RATE2
TVC SERVO PWR 1_AC1/MNA
TVC SERVD PWR '2.AC2/MNB
TRANS CONTR PWR=ON

RHC 'PUR NORM 2-4C

GMBL MTRS PITCH 1 STRF-ON

~

463203808200 SBT RS Rss Lo



(2400

LR 2B A% -3k B3-BR 2T IF BE-IT B EE-SE IR 2%-IE RICUE LR-IE R IR BN DR R BE-IL AR IR -2 J

GFT

nég

F 50

06

1A

18

25

TEvEwT

MRk, MTHS vAW 1+ STRTNR
THO=CLOCKW I SF
RHC=ARMED
RHEr=VERIFY NA -TVYC
osvpl. MTRS PLTOH 2aSTRT-O0N
GMRL MTRS YAW - 2-8TRT=NN
SET 5Ps ¢GlmMBaLs TW{2)=
PITeH = =,587
YAw = ¥,.59
RPHe=YERTFY MTyYe
THe=NETRAL
RAC PWR NORM P.AC/DC
NHC=L OCKEL
RN
(COMMANDEL R.P, y)
MONITOR ATT TRIM
(COMMANMDEYD ReR,v)
KEy ENTER ]
{DN2N4& o BMBL. NRTYE TEST)

RHC PWR DIRECTfnnTH)-an/MNH

RATE=HTGH

AUTO RCS SEL A/ ROLL (4)=MNA

RPRN

MOMTITOR @Ml NRTVE
SEN AND TRIwW

(TFI, V@4 DVM)

FNAT Spalk=5/5
VFRIFY SPS TH 1 T=-0OFF
Ews MONE SThHY

FMS FUNCTION=DY SET
| 14l) CPH VG '
EHS FUNCTION=DY
THC=ARMED

~134-
RPEOA -

k& & ek X T TS NET & EE &R ﬁl#i T ¥ & & ¥ &

* & & oS T aR

#*
#
#u}n+3S
#
NN+
. :

4#

TH=0N*1H

i
#=00+05
#
#
*

IS ]

06 40

F 96 40

06 40

0 (10B+16407)
ﬁ#ﬂ*%ﬂ#####%#*##ﬂ%ﬂ§*##*#i*ﬂﬁ###ﬂ#

MISSI0N F RESCUF  TIMELTNE APRTL 7PR.1069

nSM

EVENT

NV TeensT (A) «NOPMAL

‘ﬁSKY ALAMKS

{(TFIoVWGen VM)
EMS MODE=hMORMA|

PERFORM 1ILLAGE

{RFAMFST 08 ENaTNE ENARLE)

PRN
(TFI,VG,PVM)

,*%ﬂ%*%##*ﬂ*ﬁ*ﬂﬂﬂ*#ﬁﬂﬂ*ﬂ*#ﬁ%*#*%*ﬁ#ﬂ%*ﬂ*####%*##*

CDH MURN{(65:350,12,7)
{Ne349,2T1,0)

T
T
o]

T E L R E L,

FET TR Y TR TR St . P ey
PRYPE . PRt Y R T T E Y R T I A R R A )

06 40

F 16 40

SET MDC ET=RESEY+START
MONTTAR

50§ THRUST LT=0N

DV INPTAATOR.NECREASING

HLLAGF .OFF
(TFCovBNVM)Y
MONITNAR 8PS nPepaTION
PC IMDTCATOR.,95=105 PRSI
MONITop SPS FNGTNE cUTCFF
SPg THRHST LT-OFF
(TFCevGoNVMY
v THRUST(HOTH)-OFF
MONTITOO

&

- RN E R R R

»



GET FVENT

PRO. .
F.16 RS

PRO
F 37 By -

é- 2089365882858 8 84 53 #-

*ﬂﬁ#lﬂﬁa#uﬁ«#u%ﬁu*#*a##u%*#an##wﬂﬁuﬂﬁﬁﬂwﬂﬁ*n*ﬂ*u

‘=33 (106+18)

(VG=BODY)

. THC=NULL VG CUMPONENTS
THC=L OCKED

RHC=LOCKED,

EMS FUNCTION=VHF RNG
EMS 'MONE®WVHF “RNG -

VHF RNG=RESET

MN BUS'TIE(2) <0FF ~

PC TNDICATQR = 0
SPS INJ VLV IND(4)=Cl.OSE
SPS HE "VLV TR(BOTH) =-RP

SPS GMELS RETURN TO SERVD

GMRL MTRS=0FF (SEQUENTTALLY)
TVe SERVOD PWR(ROTH)-OFF
FOAT SCALE-b/1

RATE=LoW |

RCT CONT PWR DTRECT(BDTH}-OFF

RFMDE2v0US NAV PROARAM
ANTO MNYR TO SXT TRACK

{127 DEG)
(0,228/144,0)
MNOYE To LER

@29  (106+22)

LnaD NS5

R?g+20830
R3=+13n00

MISSION F RESCUF

TPT TARGETING PRNGRAM

TIMEL TNE APRTY

1
>
[32]

4

PROG

## 2N 0 & X xS RS xS

R R RN NN E R I N

(P20

(P34

?5+) 069

=27

=12

-7

,:'ﬂn?

GeY

(1064+24)

EVENT

PROG

CALL MARKING ROUTINE(VBTsVST7)
(V83 AFTER 3 MARKS SROCESSED) '

t106426)
) sUN
{106+3%9)
TER
MOV
TPI
vER
{10hAe4é)

SET

MINATE MARKS(15)

€ To CMR SEAT
TARGETIMG FINAL COMP
iFyY onnbAlcvasi

D R S

" (P34)
LR

(P&0)

SPS THRUST PROGRAM,v56
AUTO MNVR TO BURN ATTITUDE
(6n DEG)
(09247774, o)
#*#n#%Gaﬂnﬂ&%*#&*HQGGGG##ﬂ&ﬂﬁ%#ﬁ%guﬁﬁoaﬂaﬂﬂﬁﬁﬁiﬂ0
(105+44) T s e Cm e
KEY 40E
F 50 18 (COMMANDED RoPysv)
KEY VS6E
RHC=ARMED
ALIGN mOL|l. TO
RHC=LOCKED
FRO
06 18 (COMMANDED R,4P4¥)
MONITOR MNVR
F 50 18 (CoMMANDEN R,P,¥)
MN BUS TrFtE)—QNrUP)
SPS HE VIV TR(ROTH) «BP
SPS HE VLV(BOTHY=AUTO
NONESS BUS=MNA
PRO
06 18 (COMMANDED R,P4¥V)

MONITOR ATT TRIM

2 x-S & % & ¢ Uk & ‘.-ttﬁ-gq.é g


http:MTRS.OFF(SFIUENTIAI.LY

-136-

rnFT cFeT (=YW T bl EvenrT PRAA
* F 8O 1% (COMANIED RePov) & o LMEL MTRS Yaw  2=STHT =k
#&ﬁﬁ##ﬂéﬂ##*&ﬂ%#ﬂ%###ﬁ*%ﬂ#*ﬁﬂﬂﬁ##u%ﬂﬁ*#*ﬂ%n#%#*%* 3 SET SPS ATHBALS TW(P)=
-5 (106+46) - . i PITCH = =52
Spa TwRrusl SFIUR tP4ny Y au = +,.,5¢

l'l'H'HlQ**ﬁﬁ#ﬂ*#ﬂ**i&ﬂ##*&ﬂ'#*ﬂﬂ'*“ﬂ*ﬁ%%rﬁ*ﬂ**#*%%*###ﬁﬁ
8.5 (106446

‘RﬁC-VERIEY MTVE
THC=NEUTRAL
. RHC PWR NORM.2.A0/DC
RHC=_NCKEN
PRO
06 1R (COMMANDFD RaPyv)
MONITNDR ATT TRImn
F 50 1A (COMMANDFD KoP,v)
¥EY FNTRER
F 50 26 (00204, GMRL nRIu TFST)
., HHC AWR hIRtPT(HOTH}-Mhn/MNB

#acir AL TtanHs

AL T SET.KNUB Tn 60 N .
FRal SFLECT=y,
"ATT SET THUMBYLFELS TH 1R,
PULL ATT -FRROR NEEDLES

Ot FDAL 1 NTTH.ATT -

SET THUMBRHFFLS RATEwHIGH
ATT SET=-GUC AUTO RRs &FL A/F ROLL(4)=MNA
NEPRESS GUC aLTaN PR -PRD ,

MOMITOR AMAL DRYVE
~ SFn AND TRIM
06 40 (TFIZVG4NVM)

FDAT SFLECT=1/7

ATT SET=TMI
#uTYC CHECKS## “H2400 .
FDAI sCA| F-5/5
VERIFY Sps TH L¥=0FF
EMS MNDF:- STHY .
FMS FUNCTTOMwDY SET

FA0G PODE (3)=ATTI/RATR?
TV SERVO PWR 1 LACY/MNA
TVC SERVO PWR 2uACR/MMR

. TRANS CONTR PWRaON LOAD ‘TSY vC
RHC PR NORM 2.AC EMS. FIINGTYONSDV
GMEL MTRS PITCW ) STRT=ON | THC-ARMEN
GrRL MTRS YAN.1 STRTe0ON RHC=ARMED

THC=CLOCK N T SF

DHE=ARMED ,

DHr=VERTFY NN wTVCE

frant MTRS PITAH 2a8TRTwN

PV THRUYST{A) ~aNOnMAL
-(N+15

###########-#&#&####*#ﬁ###########

E-2E- -3 32 IR e BRI BE- BB SRR B R

OSKY RLANKS

R N E E E O E E T T T Y Y
P R R R A A E R E E R E R R

MTSSIO F RESCUFE TI{MFLTINE APRTI PS,10649



=1

MISSION F RESCUE TIMELTINMNE APRTL 25,1969

R 7+ ]
"'\I

MCcl TARGETING FINA{" COMP  (P35)

£E L EABREL AL BT

0
i
o]
@

i

GET FVENT PROG rET EVENT
#a00430 w4 SPS GMBLS RETURN TO SERVO
R 06 40 (TFIeVAoDVIY - % NULL..
@ : " EMS MODE&NORMA| # » GMBL MTRS=NFF (SFQUENTIALLY)
m00+]15 # @ TVC SERVN PWR(BATH) «OFF
. - PERFORM ULLAGE # FDAI SCALF=5/1
Bm0+05 . ' * @ RATE=LnW
& F 99 40 (REQUEST FOR ENRBINE ENARLE) # # ROT CONT puR DIRECT(BOTH}ﬂoFF
# : PRN #ou PRO .
o 06 45 (TFI,VGsDVM) ® o F 16 85 (VG=RODY) .
ngﬁ&ﬁQ*ﬁuﬂﬂ*ﬁ*é*ﬁ##u#*ﬂ“#ﬁ%***ﬂﬁﬁﬁﬁﬁﬂﬁﬁ***ﬂﬂﬂﬁﬂﬁ # THCnNULL VG COMpDNENTS
0 . .{106+50457) # THC=|, OCKED
P L LT L L L T P P e Sy s RHC=LOCKFD
CSM- TPT BURN(*15+045.9) @ EMS FUNCTTON=VHE RNG
- (0+202/1490) A EMS MODE=VHF RNG
REHBHOBELHEBEBODBHILBVGRD BRI NHHS b VHF RNG=RESET
iﬂhﬂ*ﬁﬂ#**%ﬂ%ﬂ*ﬁ#gﬁ#***ﬂ#nﬂ#*ﬂ*ﬂ%ﬂﬂﬂﬁﬂﬁ*#uﬂ#*#ﬁﬂﬂ # MN BUS TIE(E)nUFF
@ SET MDC ET=RESETsSTART L PRO"
- MONITOR! o a F 37 BB _
44 SPS THRUST | T=0N . B BGRaRaRatIaaREaRORREnOSERRsRaRIORSRERERTeN DR RS D
. V. INDICATOR-DECREASTNG ¥ 42
®e00401 ) * RENDEZVOIS NAY PROGRAM (p20)
" uLLAGE-OFF " AUTO MNVR To SXT TRACK
» 06 40 (TFCyVEsDVM) # {38 DEG)
* MONITOR SPS OPERATION? # 10,247/52,0)
. PC INDICATORwS5~105 PSI  ® MCCl TARGEYTNG PROGRAM (P35) (P20)
» MONITOR SPS ENAINE CUTHFF:  # MOVE To Lgb
* . S5PS THRUST | T=0FF % +3
» F 16 40 (TFCyaVGeDVM) # CALL MARKING ROUTINF(VO3,VET,VET)
» DY THRUST (BOTH) mOFF » (107+00)
@ MOMITOR! # LOs
* PC INDICATOR = 0 . " el
* SPS INJ VLV IND(4)=CLOSE ¢ TERMINATE MARKS (R)
@ SRS HE vLV TR(BOTH)=BP # +12



~138-

GET FuFnT PROMG
0?‘*;5 ] +33
Rra THRPUST PRGHRAN (P41}
RYPASS HURN ATTIIUNE Miuyp
Rre THRUST SETIP (P41

15 (107+n5+57) .
P R R R Y L g P L L Y 5.
Cate wCCL(a2671/33+0)
b 45 &3 H AR S0 tp S 9 g0 B0 38 S 41 4D h 4p 40 B 13 40 20 08 10 4E 9 $F A5 4 30

*1h
. MeeR TARGETING PROaRAM (Pamy (220)y
*17 .
) CALL MARKING KOUTIAF (VI3 4VR7 V5T
(107+14) - ) .
SHUMRTSF Y YA
+26
TESMINATE MARKS ()
. MAVE Tn CMp SEAT
»727
MCee? TARGETING FTIwNaAL COMP (P3RY
OZHQS s
Ree THRUST PROGRAM (Pé1)
RYPASS BURN ATTITURE MNVR
Rcs THRUST SETUP (P41

&30 (107420457)
Ghnbatpioetnbadatenppttadanpsdatpodt
Csv mMCC2(lU300/,2350)

N SRBHEHBRANDHR IR SR s N TSR o BRSSP

*37
MNYR TO COAS TRACK (VA9) (P00
{35 NER) ‘
(N .265,348,0)

MISSION F RESCUE  TIMELTIME aAPRT| 2841060

ne T EvienT PROA

(1U7+2%)
THRUST MANITORING PROGRAM (R&TY
VERERFNAM AaRaAKTNR AND LOS

CoNTROL

L R T T R s e L LT R
# RRAKING GATrS FETICLE ANGLE #
# 30 FPS AT 6000 FT 13 NDEG., #
# 2n FPS AT 3000 FT .26 NDEG. @
# 1o FPS AT 2500 FT .54 DEG. #
# 5 FPS AT B00 FT 1,60 NFGe #
#pnttyFatatpadsrhsogdaptapandaaattnd

(1074+34457)
BUBAREAB B ABEDRHERBGRARBIRDR RSB S B D
TPF

AL DL P T A I T T L )
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9.4.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES
CSM ACTIVE LM RESCUE - PARTIAL PHASING < 40 FPS
(MISSION F)
IT - INITIATE TRACK
CT - CEASE TRACK
{(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

SUN ANGLE
(LOS TO SUN)

GET EVENT DEG
100:46 PARTIAL LM PHASING

100:48 SUNSET

101:33 CSM RESCUE

101:35 SUNRISE

101:44 IT (VHF) (V93,33/33) 15
101:49 30
101:54 46
107:59 63
102:04 80
102:09 97
102:14 113
102:17 CT (VHF) 123
102:31 CSM €SI ONE

102:40 SUNSET

102:54 IT (VHF) (4/3,v93,11/12)

103:09 CT (VHF)

103:29 SUNRISE

103:52 IT (VHF) (4/3,v93,19/20) 48
103:57 68
104:02 98
104:07 105
104:12 129
104:15 CT {VHF) 14
104:24 CSM €SI TWO i

104:30 IT (SXT/VHF) (V93,6/5,V93,35/36) 171
104:33 ’ SUNSET 163
104:35 CT (SXT)

105: 11 CT (VHF)

105: 20 CSM CSI THREE

105:21 . SUNRISE

105:24 IT (SXT/VHF) {4/3,V67,00057,00034,00007:8/9) 77
105:29 87
106:33 983
105:36 CT (SXT/VHF) 101
105:48 CSM PLANE CHANGE

106:54 IT (SXT/VHF) (4/3,V93,6/7) 84
105:59 73
106:04 CT (SXT/VHF) 62
106:16 CSM -CDH

106:24 IT (SXT/VHF) (4/3,v93,11/12) 4
106:26 SUNSET 9
106:39 CT (SXT/VHF)

106:51 CSM TPI

106:54 1T {SXT/VHF) (v93,8/8)

107:02 CT {SXT/VHF}

107:06 CSM MCC1

107:08 IT {SXT/VHF) (v93,9/9)

107:14 SUNRISE 96
107:17 CT (SXT/VHF) 96
107:21 CSM MCC2

107:35 TPF



xk

9.4.3
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CSM ATTITUDE SUMMARY

*k

INERTTAL AND ORDEAL FDAI BALL GIMBAL ANGLE PROFILE

FOR THE LM PARTIAL PHASING < 40 FPS RESCUE CASE

(MISSION F) (YAW = 0.0)

*k. d ok
TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
100:46 180 307 193
101:19 180 150 283 98
101:33 180 180 283
101:36 180 322 56 133
102:19 180 165 103 174
102:31 180 180 103
102:51 180 320 177 74
104:24 180 335 257
104:26 180 317 231 26
105:20. 180 18 121
105:22 180 18 120
105:48 180 135 149
105:50 180 132 139 10
106:04 0 154 110
106:08 0 166 271 161
106:16 0 349 271
106:18 0 228 144 127
106:44 0 247 74 60
106:51 0 202 14
106:53 0 247 52 38
107 :06 0 267 33
107:21 0 300 23
107 :23 0 265 348 35
107:35 0 298 348
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9.5 LM ZERO INSERTION




9.5.1 Summary Timeline -142-
LM INSERTION EQUALS O FpS RESCUE TIMELINE

GET EVENT PROG GET EVENT PROG
(102¢46+18) MOVE TO CMD SEAT
a*;uunoﬁuﬁ*iu*aaawqfqgwgniﬁnéﬁﬁbau €SI TARGETING FINAL (P32) (P20)
CSM INSERTION BURN{17544,09=1074}) COMP
(18093272724 0) OVERWRITE NB1 WITH(=)CSM YDOT
'ﬁ*ii*&ii!ﬂﬂﬁaﬁ!&*ﬂﬂ..*ﬁ*ﬂ*l&*ﬁi*ﬂn -g (103+26)
SUNSET SPS THRUST PROGRAM,VS6 {Pan)
(102+48) AUTO MNVR TO BURN ATTITUDE
IMU REALIGN TO REFSMMAT (P52) : (5 DEG)Y
(OPTION 3) (180,1&6/29390!
{102+53) : FRRAIRERBRERUBEIIRBAORGHETRRIRDINEBAORDWINRBON 20
MCCoH UPLINK{LM VECTOR) {(POD} *=b (103+26) LE
) MOVE TC LEB * KEY 40E *
{102+56) ) * F 50 ;B (GOMH&NDED RwPoYi .
RENDEZVOUS' NAV PROGRAM (P20) # KEY VSGE *
AUTO MNVR TO SXT TRaACK @ HchnﬁﬁED Lz
(103 DEG) * AL1GN ROLL' TO 180 DEG bd
(180,165/1640) bt RHC=LOCKED' &
{103%0}) @ . PRO @
CSI TARGETING PROGRAM (p22) (P20) 06 18 (COMHANDED RePeY) -
LOAD NSS Rlx+00001 . @ MONITOR MNVR *
R2m+20830 * F 50 18 {COMMANDED RePyY) *
R3m+13000 " MN 8US TIE ¢2)woN(UP) o
«29 {103+03) o ‘SRS HE VLV TB{BOTH) =BP: *
CALL MARKING ROUTINE(V93,VBT,¥57) sPg HE VLV!BOTH)-AUTO ¥
(Vo3 AFTER 5 MKS PROCESSED) A NONESS BUS-MNA L4
(103+08) * L8
TERMINATE SXTeCONToVHF A 06 i8 tGGMMANDED RePyY) d
Voo (CSM) # MONITOR ATY TRIM -
COPY CSM YDOT L F 50 18 (COMMANDED RsP,Y) &
g (103+23) LT TT YT Y T YT L 2 PP PP TR E SR FEY 7 T EE e

TERMINATE MARKS (20}

MISSION F RESCUE TIMELINE APRIL 25+ 1969
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GET EVENT PROG GET EVENT
(103+25) SET SPS GIMBALS TW(2)=
PITCH = “952
YAW 3 +,59
RHC=VERIFY MTV(C

L.OS
=5 (103+27)
SPS THRUST SgTup

GREFGRRODRIOBRGG L EHIRRBETRGDRADEFHIROGOIDBHRRBBS THC=-NEUTRAL
®ab {(103+27) RHc PWR NORM 2=aAC/DC
##GDC ALIGNG® RHC«LOCKED
PRn

06 1a (COMMANDED ReP,Y)
MONTTOR ATT TRIM
F 50 18 (COMMANDED RyP,Y)
KEY ENTER
F 50 25 (00204+GMBL, DRIVE TEST)
RHC PHWR DIRECT (BOTH) wMNA/ZMNA -

ALT SET KNOB TO 60 Nm
FDAI SELECT=1
ATT SET THUMBWHEELS TO Nis
NULL ATT ERROR NEEDLES
ON FDAI 1 WiTw ATY

b
n
Q
@

SET THUMBWHEELS
ATT SET=GDC
DEPRESS G6DC ALIGN PB
FnAl SELECT=1/2
ATT SET=TMU
##MTVC CHECKS## 02400

BMAG MODE(3)=ATT1/RATE2
TVC SERVO PWR 1=AC1/MNA

TVC SERVO PWR 2»aC2/MNB

T RS SRS XY XN X T EFTEF EE TR TETEEERT R

¥ 5% 8B ST LEIEDESHELHLGETREZELT TS
e d 2 X 2Rk L EEEHL S RRE &S LD

GMBL MIRS YaW 2=STRT=ON #

MISSION F RESCUE TIMELINE APRIL 25+ 196%

RATE>HIGH

AUTO RCS SEL A/C ROLL (4)wMNA

FRD
MONTTOR GMsL DRIVE
SEG AND TRIM
06 40 (TF12VG2DVM)

FDAY SCALE-5/5
VERIFY SPS TH L.T=OFF
EMS MODE STBY

EMS FUNCTION=DV SET

TRANS CONTR PWR=0ON LOAD CSI V¢

RHC PWR NORM 2=AC EMS FUNCTION=DV
GMBL MTRS PITCH 1 STRY=ON THC=ARMED

GMBL MTRS YAW 1 STRT=ON RHC«ARMED
THC=CLOCKWISE DV THRUST (A) =NORMAL,
RHC=ARMED #=00+35

RHC=VERIFY Ng MTVC » DSKY BLANKS

GgMBL MTRS PITCH 2=-STRT=ON 4u(p+30

06 40 (TF19VGIDVM)

S LT FVLETEFS FCEHCHFRLE IS L LR PO EET TR & B
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GET EVENT PROG
. EMS MODE=NORMAL w
He(lely »
* PERFORM ULLAGE »
®m00+05 *
® F 99 40 (REQUEST FOR ENGINE ENABLE) #
@ PRO -
» 06 40 {TFIoVGODVM) "
QGQQQ{**#Q'*!“*Q*%#Q**ﬂﬂﬁ#ﬂﬁi*ﬂn#*lﬂ*ilﬁ*ﬂii**ﬂ*ﬂ»
0 (103+32+1%)
SHBRBEBEASRSGFHEBRRER DR REEE S BARRR
CSM CST BURN{=39,090,0)
(180+180/293,0)
i*i*ﬁ*6&'#.#0#h.*ﬁﬁﬂ*l!ﬁl*.ﬁﬁlﬁﬁﬁ.
SUNRISE
SRERBBEN BB BEARRRBEOERERORRIRLSR RS RUNG LS RSINS
» SET MDC ET»RESETSTART »
* MONITOR *
» SPS THRUST LT=0ON »
4 DV INDICATOR=DECREASING #
4600401 . ®
* ULLAGE=OFF .
L 06 40 (TFCyVGsDVM) ..
* MONITOR SPS OPERATION *
* PC INDiCATOR*QE-zDS PST ¢
» MONITOR SPS ENGINE CUTOFF ®
» SPS THRUST LT«0FF )
# F 14 40 (TFCHVGyDOVM) »
g DV THRUST (BOTH) =0OFF *
@ MONITOR *
* PC INDICATOR .» ¢ L 2
® SPS INJ VLV IND(4)=CLOSE
» SPS HE VLV TB(BOTH)=BP -
* SPS GMBLS RETURN TO SERVO #
. NULL *

MISSION F RESCUE TIMELINE APRIL 2%+ 196

- bt Bgay wHawd ﬂﬁ*#ﬂﬁ#ﬂ#ﬁ'*!'*ﬂi.i@ﬂ'DQQQQQ‘*QQ*QQ

" EVENT

GMBL MTRS=0OFF (SEQUENTIALLY)
TVC SERVO PWR(BOTH) »0FF
FDA1 SCALE=5/1

RATE=LOW

ngr CONT PWR DIRECT(BOTH)'DFF
PRo

{(Va=B80DY)
THC=NULL: V@ .COMPONENTS
THC=LOCKED

RHC=LOCKED

EMS FUNCTION=VHF RNG

EMS MODE=VHF RNG

VHF RNG=RESET

MN BUS TIE (2)=0OFF

PRO

F 37 B8

GET

F 16 85

X SEE TS ET L L L XN K&

)
»
&
&
»
»
#
®
L]
»
»
.

(103¢34) " -
RENDEZVOUS NAV PROGRAM
AUTO MNYR TO SXT TRACK
(27 DEG) .
(180+180/26640)
MOVE Yo LEB
(103+40)
CALL MARKING ROUTINE (VBTsVST)
AFTER 3 MARKS PROCESSED ‘
V6741080 WR(400057,49000349900007)
{103+52)
TERMINATE MARKS (12)
OUT OF PLANE DATA(VSQ)
EXTERNAL DV PROGRAM
LOAD QUT OF PLANE DATA

tP29)

-24

w12

(P30) (P2))

9



8

=30

GEY
{103+56)

RCS THRUST PROGRAM»V56 {P&1)
BYPASS BURN ATTITUDE MNVR
RCS THRUST SETUP

(104%+04+00)

{(104%05)

(104407

{104¢09)

{104+12)
(104%24)

ﬂ*#####Qﬂ#ﬂ*ﬁ#ﬁﬂﬂ##%*#ﬂ“#ﬂﬂﬁﬂﬂﬁ*ﬁﬂ

CSM PLANE CHANGE (180,173/205,0)
*ﬂﬁ»%#u#ﬁnnugﬂqiﬂuanu#ﬂaﬁ»ﬂ*unanﬁﬁ

RENDEZVOUS NaV PROGRAM (P20)
AUTO MNVR TO SXT TRACK

(25 DEG)

(1809147/18040)

ChH TARGETING PROGRAM (P33} (P2d)

CALL MARKING RQUTINE(VBT7,V5T)
(V93 AFTER 3 SXY MARKS PROCESSED)

AOQS

TERMINATE MARKS(15)
MOVE TO CMD SEAT
ROLL 180 DEG,ACO MSFN
(0015571335 0)
{RHO =35» GAM 0)
COH TARGETING FInAL (P33) (P20)
COMP
OUT OF PLANE DATA(V9g)
OVERWRITE N81 WITH{=)CSM YDOT

~146-

EVENT PROG GET EVENT PROG

=9 {104+28)
§PS THRUST PROBRAMIVES (Pa0))
AUTO MNVR TO BURN AITITUDE
(98 pEG)
(0,2¢5/231e0}
ﬁﬂﬂﬁﬂQ#ﬂﬂﬂ#*ﬂ#ﬁiﬁﬁ#*ﬂﬂﬂ##wﬂ#ﬁﬁ*#ﬂﬁi#ﬂ%*#“*ﬁﬂﬁ#ﬂéﬁ
4.9 (104+€8) o
KEY 40E o
E S50 18 (COMMANDED ReP¢Y) @
KEy VBé4E &
RHAC=ARMED ®
ALIGN ROLL TO 0O OEGg %
RHC«LOCKED 4
PR »
06 18 (COMMANDED RePoY) L
MONTTOR MNVR °
F 60 18 (COMMANDED RP,Y) &
MN sUS TIE(E)-ON(UP) W
)
-
&
™
®
#
#
*

SPS HE VLV TB(BOTH)~gP

SPS HE VLV (BOTH)=AUTO

NONESS BUS=MNA

PRO

05 18 (COMMANDED RsP,Y)

MONITOR ATT TRIM
F 50 18 (COMMANDED ReP,Y)
ﬂ#***i**ﬁ#“ﬂﬂﬂ‘ﬁﬂ&l}ﬂﬂ&'“ﬁ*ﬂ“**#ﬂﬂ*ﬁ&#%#ﬁi*#ﬁq#ﬂ
-5 (104%32) "

L O CLEE XL T ET ES S TR D

SPS THRUST SETUP (P40)
%ﬂﬂiﬂ*ﬂﬁﬁﬁﬁ*&ﬁﬂﬂﬂ#b!*h#ﬁ**ﬁiﬂﬁﬂ#****ﬁﬁ*ﬁ.ﬂﬂ&ﬂ#;ﬂﬁ
axS  (104+32) o
o #8530 ALIGN## "
L) »
* &
* ALT SET KNOB TO 60 NM *

MISSION F RESCUE TIMELINE APRIL 259 1969



803 SELEPIEL OO T SR T SLSB LT ER BB EETSE S

GET

EVENT

FDAT SELECTw1,
ATT SET THUMBWHEELS TO N18
NULL ATT ErROR NEEDLES

" ON FDAI 1 WITH aTT

SET THUMBWHEELS

ATT SET=GDC:
DEPRESS GDC AL IGN PB
FDAl SELECYT=1/2
ATT SET=TMU

##MTVC CHECKS## -

BMAG MODE (3)=ATT1/RATE2
TVC SERVO PWR 1=AC1/MNA
TVC SERVO PWR 2=AC2/MNB
TRANS CONTR PWR=ON

RHC PWR NORM 2=AC

GMAlL, MTRS PITCH 1 STRT=ON
GMBL MTRS YAW 1 STRTwON
THO=CLOCKWISE

" RHC=ARMED

06 18

RHC=VERIFY NO MTVC
GMBL MTRS PITCH 2«STRT=ON
GMBL MTRS YAW 2=STRT=ON
SET SPS GIMBALS TW(Z)=
PITCH m =,52
YAW m ¢,59
RHC=YERIFY MTVC
THC=NEUTRAL
RHC PWR NORM 2=AC/DC
RHCwLOCKED - -
PRO
(COMMANDED R4PsY)
MONITOR ATT TRIM

-147-

PROG

AR I L R R E L E AR R R R R R L R L AR AR

00215

EVENT PRO@

r
F 60 18 (COMMANDED RyP,Y)
KEY ENTER
F 50 25 (00204+GMBL DRIVE TEST)
RHC PWR DIRECT(BOTH)-HNA/HNﬁ
RATE=HIGH
. AUTD RCS SEL A/C ROLL (4)=MNp

-] &
* »
[ ) [ )
L] L
* L]
» L
# PRO L
" Mougron GMBL ODRIVE ®
. SEQ AND TRIM d
L) 06 &0 (TFIsVGeDVM) ®
“uOE*ﬂO »
P FDAT SCALE=S/5 hd
* VERIFY SPS TH L T=OFF »
) EMS MODE' STBY -
» EMS FUNCTION=DY SET ®
. LOAD COH V¢ ®
' EMS FUNCTION=DV "
- .}
] @
* &
@ -}
* ®
& »
® &
» &
) &
% -1
& &
* L
® ﬁ
L] »
% -3

PR .

THC-ARMED
RHCGARMED
QV THRU§T‘AP'NORMAU

»()0+35 .
. DSKY BLANKS

06 40 (TFT9VGeDVM)
EMS MODEmNORMAL

PERFORM ULLAGE

=00¢30

- A -t

«00405

F 9% 40 {SEQUEST FOR ENGINE ENABLE)

' 06 40 (TFTIVGIDVM)
ﬁﬁiﬁﬂ#ﬁ@ﬂﬂﬂﬁﬁﬁﬁﬂﬁﬂ#iﬂlﬁiﬂlﬁ@iﬁbﬂ*iiﬁﬁ*ﬁﬂ**ﬁ*#ﬁﬁ

MISSION F RESCUE TIMELINE APRIL 25+ 1969
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GEY EVENT PROG GET EVENT PROG
0 {104436+43) # RHC=LOCKED 4
(ﬂH&it-##G**%*'HHIuﬂ*%##w*i@#ﬂﬂindﬂ*ﬂ* # EMS FUNCTION?VHF RNG &
CSM CDH BURN (=eBy094246) # EMS MODE=VHF RNG @
(0+269/213,0) L VHE RNG=RESET &
I##ﬂ#*#***ﬂ*#*ﬂﬂiﬂ*###*iﬂ*ﬁ*ﬁﬁ%*#* # MN gUS TIE(2)=0FF ®
LT DY P T P T T T LT T T FETY Y Y T PRO @
» SET MDC ET=RESET,START . # o £ 31 B8 o
@ MONITOR » n#*#*#ﬁﬂﬁa#ﬁ*#**i*i*ﬁgﬁﬂéiﬁ&ﬁﬁiﬁﬁﬂﬂ#Q&*Gﬂiﬂﬂ#uﬁww-
@ SPS" THRUST LT=ON # =37
" DV INDICATOR=DECREASING # RENDEZVOMS NAV PROGRAM {(P20)
*60040] ' 4 AUTO MNVR TO SXT TRACK
» . ULLAGE™=OFF & (70 DE®)
L 06 40 {TFCyVO,DVM) o (0,224/16040)
@ MONITOR SPS OPERATION # w32
# PC INDICATOR=95mlg5 PST ® TP1 TARGETING PROGRAM (P34) (P20)
o MONITOR SPS ENGINE CUTOFF & LOAD NS5 R2m+20830
* SPS THRUST LT«OFF % .. R3=#13000
» F 16 40 (TFCyVGyDVM) % =30
@ DV THRUST (BOTH) =0OF F L "CALL MARKING ROUTINE(VBTVST)
“ MONITOR * {(vo3 AFTER 3 SXT MARKS PROCESSEDI
- PC INDICATOR = 0 » (104953)
& SPS 'INJ VLV IND(4)~CLOSE @ SUNSET
» SPS HE VLV TB(BOIH)=BP ® =y2 ) .
* $PS GMBLS RETURN TO SERVO # TERMINATE MARKS()8)
* NULL L MOVE To CMD SEAT .
* GMRL MTRS=OFF (SEQUENTIALLY) * TPI TARGETING FINAL (P34) (P2p)
. TVC SERVO PWR(BOTH)=0FF L8 COMP
" FDAT SCALE=S/1 * VERIFY ORDEAL (V83)
LB R‘ATE-LOW - -é .
® ROT CONT PWR DIRECT(ROTH)=OFF# SPS THRUST PROGRAM V56 (P40}
* PRO » “AUTO MNVR TO BURN ATTITUDE
" F 16 85 (VG=BODY) . (95 DEG)
@ THC=NULL VG COMPONENTS @ (05165/35350)
» THC=LOCKED #

MISSION F RESCUE TIMELINE APRIL 25« 1969
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GET EVENT PROG GET EVENT

RRBRRRERBRTRRRREF DRI RDRGERG PR RS RRRR SRR RS ATY SET=GDC

#np L4 DEPRESS GOc ALIGN PB

* " KEY 40E ® FOAT SELECT=1/2

# F 50 18 (COMMANDED RyP1Y) * ATT SET=THU

*® KEY V56E *

* RHC=ARMED » *#MTVC CHECKS%#

* ALIGN ROLL TO 0 DEG * '

% RHC=LOCKED # BMAG MODE (3)»=ATT1/RATEZ

" PRO * TVC SERVO PWR 1=AC1/MNA
* 06 18 (COMMANDED RyP1Y) * TVe SERVD PWR 2aAC2/MNB

* MONITOR MNVR : * TRANS CONTR PWR=ON

& F S0 18 (COMMANDED R.PeY) . ® RHC PWR NORM 2=AC

* MN BUS TIE(2)=O0ON(UP} * GBMBL MTRS PITCH 1 STRI»ON
» SPS HE VLV TR(BOTH)=mP * aMBl, MTRS YAW 1 STRT»ON

» SPS HE VLV (BOTH)=AUTO * THEwCLOCRWISE

* NONESS BUSeMNA L RHCxARMED

* PRO L RHE=-YERIFY NO MTVC

® 06 18 (COMMANDED RyPeY) L @AMAL- MTRS PITCH '2=STRT=ON
L MONITOR ATT TRIM @ GHaL: MTRS  YAW -2«5TRT<ON
W F 56 18 (COMMANDED RsPeY) * SET SPS GIMBALS TW(2)™
QQ%*!QQ#Q!Q**ﬂ***i*ﬁﬂ*w*ﬁﬂ*ﬂG*Gﬂﬁ##ﬂﬂﬂ*%*.%uﬁ*ﬂiﬁ ITQH ] -052

YAW B eyS9
RHC-VERIFY MTVC

-3
$PS THRUST SETUP

5% &% k5 0 S E R 28 S EEEEESESEEET k% E X

u»oueoﬂuuuwui*#wiiuﬂ*oi*ﬁﬂ*ouu«*uawnnu*wﬁnﬂtourtw TchNEUTRﬂL

fub @ RHC PWR NORM 2=AC/DC

» ##GDC AL IGN®## ¢ RAC=LOCKED

# * PRo

* # 06 1a (COMMANDED R#P,Y)

» ALT SET KNOB TO 60 NM * MONITOR ATY TRIM

L FDAI SELECT») A F 50 18 {COMMANDED Ri1PsY)

» ATT SET THUMBWHEELS TO Nig & KEY ENTER

» NULL A?T ERROR NEEDLES * F 50 25 (00204,6MBL ORIVE YESY)
» ON FDAT 1 WITM ATT @ RHC PWR DIRECT (BOTH)=MNA/MnE
] SET THUMBWHEELS 6 RATE=HIGH

MISSION F RESCUE TIMELINE APRIL 25 1969
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GEY EVENT PROG GET EVENT PROG
[, AUTO RCS SEL A/C ROLL(4)=MNA @ ﬁﬁﬂuﬁb*ﬂ*ﬂ*#ﬂ%#ﬁﬁﬂﬁi#*##iﬁhﬂ%#ﬁ#***ﬂﬁﬂﬁﬁ&ﬂ#ﬂﬁ*iﬁ*
4 PRO o W ' " SET MDC ET-RESETsSTART @
» MONITOR GMRL DRIVE LR MONTTOR #
* SEQ AND TRIM # @ SRS THRUST | T=ON L
* 06 40 (TFIeVGsDVM) * @ oV INDICATOR-DECREASING  #
#=02600 ¢ 4300401 hd
» FDATI SCALE=S/5 # @ ULLAGE=OFF ®
® VERIFY SPS TH LT=OFF # * 06 40 (TFCoVGeDVM) ot
» EMS MODE STBY * @ MONTITOR SPS OPERATION #
] EMS FUNCTION=DV SET ¢ @ PC INDICATOR=98=105 PSI »
» LOAD TPI Ve ¢ @ MONYITOR SPS ENGINE CUTOFF e
@ EMS FUNCTION=DV L SPS THRUST (T=OFF »
" THC=ARMED e 8 F 16 40 (TFCeVGeDVM) »
* RHC=ARMED # DV THRUST (ROTH) ~OFF @
L] DV THRUST (A} «NORMAL, LR MONITOR »
#=00+35 * pC INDICATOR = 0 &
o DSKY BLANKS ® SPS INJ VLV IND(4)=CLOSE ¢
#«00+30 6 & SPS WE VLV TB(BOTH)=BP o
* 06 40. (TFIeVGepHVM) Ll 8PS GMBLS RETURN TO SERve ¢
» , EMS MODE~MNORMAL “ @ NULL -
20018 w o GMBL MTRSoOFF (SEQUENTIALLY) ¢
# PERFORM ULLAGE 4 8 TVe SERVO PWR(BOTH)=OFF #
#0405 LA FDay SCALE-E/I »
" F 99 40 (REQUEST FOR ENGINE ENABLE) +# w RATE=LOW -
4 PRO @ ROT CONT PWR DIRECT(BOTH) =0fFF#®
“ 06 40 (TFIsVGoDYM) * B PRO »
lauwnwQwﬂuauu&ﬂuaﬁnnanoa»oou#naau&nn#o%##u#*aw*ao & F 16 BS (VG-BODY) *
(105+16447) @ THC=NULL VG COMPONENTS &
HODHHLRINORBHBG PRSI QRHRRITRGBORGE W THC-LOCKED *
CSM TPI BUAN(=2l,1s0,",8) L RHC=LOCKED &
{0y 130/353,9), , o EMS FUNCTION=VHF RNG &

HEUeRd ORI RSASANBANRGTDRFERSRHOR

MISSION F RESCUE TIMELINE APRIL 25+ 1969


http:FUNCTION.OV

s %8

*

EVENT

EMS MODE=VHF RNG #
VHF RNG@RESET *

" MN BUS' TIE(2)~OFF »
PRO A
»

»

GORBSGERAERBRIREREF RN A RRREEHBIRRRG IR ORI EEHRT0

*2

+4
11
+12

*13.5

«i5

+16

+17

RENDEZVOUS NAV PROGRAM (P20)
AUTO MNVR To SXT TRACK

{61 DEG)

{02246/5440) )

MCC. TARGETING PROGRAM (p35) (P20)

MOVE TO LEB pURING AUTO MNVR

CALL MARKING ROUTINE (V934VBT79VST)
TERMINATE MARKS({7)

MCC TARGETING FINAL {P35) (P20)

COMP

RCS TMRUST PROGRAM (P41)
BYPASS BURN ATTITUDE MNVR

RCS THRUST SETUP {P4])

(105+31+47)

-151-

PROG

26
*27

*28+5
*30

32

RERERRNRCERVTHBLBRSGRBSRLGBROHETHRP

MCCl BURN{(00265/2700)

BEISGRGUHSBRBBERER SR AL AR B RRSERHERRRS

LOS

MCC TARGETING PROGRAM {P35) (P20)
POSSIBLE MNVR TO SXT TRACK

CALL MARKING ROUTINE(V9§.VBT¢V57)

MISSION F RESCUE TIMELINE APRIL 25s 1969

GET
(105+40)

EVENT PROG

SUNRISE
TERMINATE MARKS(9)

MCC TARGETING FINAL
CoMP

RCS' THRUST PROGRAM
BYPASS BURN ATTITUDE MNVR
RCS THRuUST SETuP

{p35) (P20}

(P41)
(P4y)

(105*46¢“7)

ﬂOi.QGﬂQﬁ!.iﬁ**'*ﬂ*ﬁ#i“’ﬁﬂﬁﬂl&ﬁnl

MCce BURN(0o286/23¢o)
wngn»onen»&*Onﬁufﬁe*oiannwgo»nqﬁw»-

AUTO MNVR TO COAS TRACK(VE9) (Poo)

~ MOVE! To CMO SEAT

*
]
*
)
#
*

(37 pEg)
(0.25‘/346903

CALL: P47 AT R®™] 28NeMe

THRUST MONITOR PROGRAM

V83.PERFORM BRAKING AND
.0S CONTROL

(P47

L T YT PR T TR R PRSI T TR S e

‘BRAKING GATES RETIGLE: ANGLE: #
30 FPs AT 6000 FTY 13- DEG. @
20 FPS AT 3000 FT 226 DEG, &
lo FPs AT 2500 FT 054 DEG. ..

s FPs AT 500 FT 1s60 DEG, &

0*Q*GQQQQGGC*GQG*GQ*&*Q*&&Gﬂﬁﬁﬁwﬁﬁﬁ'


http:105+31.47
http:RwUi25N.Mo

-152-
GET EVENT PROG

*51 (106%07+47) .
e LT T R T L LY T A R T A

TPF
HERGHEBG G BB BB BBEBEdSBLUBEBLL
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9.5.2 NAVIGATION SUMMARY
LM INSERTION = 0 FPS

P20 NAVIGATION SUMMARY WITH SUN ANGLES
IT - INITIATE TRACK
CT - CEASE TRACK
(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

SUN ANGLE
(LOS TO SUN)
GET EVENT DEG
102:46 CSM INSERTION BURN
: SUNSET :

103:03 IT (SXT/VHF) (V93;6/5;V93;14/15)
103:08 T (SXT)
103:23 CT (VHF)
103:32 CSM CSI BURN

SUNRISE
103:40 IT (SXT/VHF) (4/3;V67,00057,00034,00001;8/9) 158
103:45 172
103:50 174
103:52 CT (SXT/VHF) 168
104:04 - CSM PLANE CHANGE
104:09 IT (SXT/VHF) (4/3,¥93,11/12) 123
104:14 109
104:19 - - 97
104:24 CT (SXT/VHF) 83
104:37 CSM CDH BURN
104:47 IT (SXT/VHF) (4/3,V93,14/15) 19
104:52 1
104:53 SUNSET 1
105:05 CT (SXT/VHF) :
105:17 CSM TPI BURN
105:21 IT (SXT/VHF) (V93,7/7)
105:28 CT (SXT/VHF)
105:32 CSM MCC1 BURN
105:33 IT (SXT/VHF) (v93,9/9)
105:40 SUNRISE 93
105:42 CT (SXT/VHF) 94
106: 02 CSM MCC2 BURN

106:08 TPF



9.5,3 CSM ATTITUDE SUMMARY

~154-

INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE
PROFILE FOR LM INSERTION = O RESCUE CASE

(MISSION F)  (YAW = 0.0)

TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
102:46 180 32 272

102:56 180 165 16 103
103:26 180 156 293 5
103:32 180 180 293

103:34 180 158 266 27
10404 180 173 205

104:05 180 147 180 25
104:26 0 155 133

104:28 0 245 231 93
104:37 0 269 231

104:40 0 244 160 70
105:09 0 165 353 95
105:16 0 180 353

105:19 0 246 54 61
105:32 0 265 37

106:02 0 286 23

106:04 0 254 346 37
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9.6 LM PARTIAL INSERTION
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-

MISSIOM F RESCUE TIMELTYNE APRY| 25.1960
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.9.0,.) SIHIMMARY TIMELINE
GFT EVENT pPp0G aET EVENT PROG
TR INSEPTYON 120 FpS)Y A S LT L L r L LT T TR F R I A Ty e g ST R T
; ST (103+25) P
{102+43+18y “ KEY 40§ -
BRANBHEBB BB ABBADDLHBBIGLaGRERB IR B F 50 18 (COMMANDED R4+P,¥) »
LM INSERTION BURM (m]106s8ynem54,5) # KEY VR6E &
DOBRHEBHRR BB AIRVGURG AR RB R BB BRGT B RHc.nhmEn #
(1n2447) : 9 aLIGN ROLL Tn *
© OSHUNSET 4 RHC=_0OCKED *
MOVE' TN LER # PRO o
IMI BEALTGN TO REFSMMAT ) 06 1R (CAMMANDED R,P,¥v) *
(OPTION 3 (PS2y @ MONITOR MNVR *
(102+52) o F 50 18 (COMMANDED R4Pgy) »
. MeG=H UPLINK (1M STATE @ #“N BUS TIE(2)=0N(UP) »
VFCTOR) (POOY .0 SPS HE VLV TB(BpTH}«BP. o
t103+03) » $PS HE V| V(BOTH)=AUTO »
copy RESCUEvCSI GNF,COH,TDI FADS » NONESS BUS=MNA »
(103+17) »* PRO Y
LOg & 06 18 (COMMANDED RyP4¥) *
. MOVE TO CMD SEAT * ‘ MONITOR ATT TRIM »
{10320) * F 50 18 (COMMANDED R P,v) »
EXTERNAL Oy RPROGRAWM (P30} H4cotunetoattiadioRtdRrsostesottnnattlonaneunaten
(103425) ' -5 (103427

SPg THRUST PROGRAM,v56 (P4NY SPS THRUST SpTuP tP40)
ALBTO MNVR TO SURN ATTITUDRE BUARDHRABBDDNRABUBEADBBUSBBH LRI BBHLBORRBDTORINRNY
{19 DEG) Wl 1103"‘27} »
{1R0,165,2R2,0) & : - %
# a#GDC ALIGNa& @
9 *»
@ »
# ALT SET KNOB To 60 NM had
© FOAI SELECTe] »


http:TR(BbTH,.eP
http:102.43.18

LR L SE TR IR ST TF T3 IR N R . T S T G- S AP S S S G

GET

FVENT

ATT SET THUMRWMFELS Tn w18

NULL 47T ERROR NEEDLES
ON FOAL Ll-wrTH ATT
_ SET THUMBWHEELS
ATT SET=-GRC | .
DEPRESS GOC ALTGN PB.
FNAI SELECT=1/2
ATT BET=TMU

#umMTVC CHECKS##

06 18

MISSIOM F RESCUE

BMAG MODE (3) =ATT1/RATE?
TVC SERVO PWR 1LACT1/MNA
TVC SERVO RWR 2.4C2/MNA
TRANS CONTR PWR-ON

RHC PWR .NORM 2.AC .
GMBL MTRS PITCH 1 STRT.ON

"GMBL MTRS YAW 1 STRT=0N

THC=CLOCKWISE

RHC=ARNED

RHC=VERIFY NO mTVC

GMBL MTRS PITCHW 2wSTRT=0ON

GMRL MTRS YAW 248TRT-ON

SET SPs GIMBaLS TW(2)=
PITAH = =,52

) YAW = +,50

RHC=VERIFY MTV(

THC=NE] TRAL

RHC PWR NORM 2<AC/DC

RHC=L QCKFED

PRO

(COMMANDED RyP,v)

MONITOR ATT TRIM

F 50 1R (COMMANDED RyP,.v)

aET EVENT PROG
4 KEY FNTFR )
# F 50 25 (002n4,6MBL. NRIVE TEST) @
# RHC pPuR DIRECT (BOTH) ~MAA/MNB @
# RATEwHIGH W
# AUTO RAS SEL A/e ROLL(4)=MNA
# PRO L
# MONITOR GMBL DR¥VE #
4 SFn AND TRIM #
# 06 40 (TFI.VGsNVYM) »
#u02+00 *
# FDAI SCALE~S/5 _ . #
# VERIFY SPS TH | T=OFF #
4 EMS MODE STBY #
# EMS FUNCTTONSDY SET #
4 LOAD ReSCUE yC @
# EMS FUNCTIONSDY o
S THC=ARMED R
o RHC=ARMED .. #
“ DV THRUST tA)=NORMAL ¥
4=0n+35 , #
* . DSKY RLANKS d
#ad0+30 : #
% 06 40 (TFI4VG4NVM) o
i EMS MODELNORMAL &
6=Nn+15 *
# , RERFNRM ULLAGE #
#=00+05 ) ‘ » #
# F 99 40 (REQUEST FOR ENpINE ENABLE) &
# PRO C®
L 06 40 (TFI4VGeNVM) ' ‘ &
nﬂ“#ﬁ*ﬁ%ﬂ#ﬂ##@ﬁ*##ﬂﬁﬂﬂﬂ#ﬁﬁ**ﬂﬂﬁ%lﬂﬁ%ﬂ*%*#bbﬂ#hﬁ##

TIMELYNE APRTI. 2841069


http:FIINCTION.DV
http:2-STRT.ON

GET FUENT paln
0 (103431459 ,
Bapaatpitgigetotatarttadasssnntsss
Ce&v RERCUE BUKN (w44.940a0) 0
(180+1R0/2B2¢0)
fuptobntgtptpiatatpprdgiaasainpat
G.i&l*****#&ﬂ*ﬂﬂ%#*ﬂﬂ#ﬁ###%ﬁ####ﬂﬂ#ﬂ#ﬁ#q*ﬁ#*ﬁ#**“
" ' SET MU ET=- RESFT,QTART
@ MONITOR?
» * SPS THRUST |_T=0NM
* ‘ Py INDICATOR.DECREASTNG
$400001 ’ .
© ULILLAGE=OFF

06 40 . (TFGCeVBeNVM) _
MONITOR SPS OPFRATION®
Pc INDICATOR95=105 PSJ
- MONITOR SPS £NGINE CUTNFF?
SPS THRUST I T=OFF
F 16 4n (TFCaVGeDVM)
NV THRUST(BOTH) =OFF
MONITOR Y
PC . TNDICATOR = 0
SPS INJ VLV TND(4)=CLOSE
SRS HE VLY TR{BOTH) =HP
SPS GMBLS RETURN TO SERVD
NULL
sMaL MTRS-OFF(QFQUFNTIALLY!
TVC SERVO PYR(RANTH)=0FF
FDAI ScALE«571
RATE=LOW
ROT CONT PWR DYRECT (RATH)=OFF
PRAO

£ 5555 S 08 B EEE

MISSTION F RESCUE TIMELYNE APRTI 2519069

Tk T LR & T S T E Y % & & kD #1#; &

asT EVENT PROG

F 16 B85 {VG=2nDY)
THC=MHI. VG COMPONENTS
THC=LOCKED
RHC=L nCKED
EMS FUNCTIONVHF RNA
EMS MOERE.VMF RnG
VHF RNG=RFSET
MN BUS TIF(2)~0FF
PRO

F 37 BR

nﬁaﬁan*h##ﬂ##uaﬂaﬁﬁﬂa*ﬁ*#&#ﬁﬁ#uQ*q#*%*ﬂ%ﬂ*#%#ﬂ#
(103+33)
SUNRISE

%o xR x X F AL
2 0% 2 Ko &

55 {103435) :
RENDEZVOILIS NAY PROGRAM {P20)
AUTO MNVR TO SXT TRACK
{49 DE®)
{(180+141/23340)
' MOVE To LEB
=52 (103+38) ) . ]
) CSY1 TARGETING PROGRAM {P32)
LOAD N&5 WITH
pl:oooooz
R2z+20830
R3=+13000
-35 (103455) ]
CALL MARKTING ROUTINE(V93,VST SXT
_ ONLY)
(104405}
A0S


http:TARGETL.NG

-159-

BET FVENT prOG GET EVENT PROG
=15 (104+15) -5 (104+25)
TFaMINATE MARKS(20) gPS THRUST SETUP {(P40)
MOVE TO CMp SEAT PP e I I P L T T S T Y 2 A e P AR R T
ch TARGETING PROGRAM (P32)  #=§ (104425) .. ¥
FInaL cOmp #4G0DC ALIANAS %
0UT OF PLANE DATa(ven) od

OVFRWRTTE N81 WITH (=) CSM YDOT

=11 (104+19) ALT SET kNOB TO 60 NM

Sps THRUST PROGRAM,VS6 (P4D) FDAT qELECT-l

AUTO MNVR TO BURN ATTITUDE ATT SET 'THUMBWHFELS TO N18
(175 DEG) MULL ATT ERROR QEEDLES
{1R0+345/2814+0) on anx 1 WITH ATT

ACq . MSFN¢R40=‘4B-GAMMA=180
Oﬁoﬂiﬁﬂ##ﬂﬁﬁbou#ﬂa*ﬂﬂﬁﬁﬂﬁﬁﬂuﬂ**###**#ﬂﬁﬁ*#*##*##*
#uil  (104+19) .

SET THUMBWHELLS
ATT SET=GDC

DEPRESS GDC AL1GN PR
FOAL SELECT=1/2

ATT SETeTMU °

g

%
.- KEY 40 *
“ F 50 18 (COMMANDED RyP,Y) *
@ KEY VSgE #
o RHC=ARMED »
& ALIGN ROLL TO #
@ RMC~LUCKED *
o PRO : #
8 06 1B (COMMANDED R,P,¥) #
& MONITOR MNVR *
. F 50 18 (CoOMMANDED RsP.¥) #
# MN .BUS TIE(Z2)=0M{UP) #
“ %
* *
ﬂ ]
“ *
' &
” [}
“ #
“ #

i

#4#MTYC CHECKS#®

BMAG MODE (3) =ATT1/RATER
TVC -SERVO PWR 1_,AC1/MNA-
TVe SERVO PUWR a-ACE/MNB
TRANS CONTR PWR-ON

RHC PWR NDRM 2«AC

GMBL MTRS PITCH ] STRT=0ON
‘GMBL. MTRS YAwW 1 STRT-Oh
THC=CLOCKWISE

RHC=ARMED

RHC=VERIFY MO MTVC

GMBL MTRS PITCH Z=STRT0ON
BGMBL MTRS YAW 2-5TRT=0N.

§Pg WE VLV Ta(anTH)=Rp
§PS HE VLVIBOTWy=AUTD
MONESS BUSwMMNA
PRO

06 117 (COMMANDED RyePaY)

, MONITOR ATT TRIM

F 50 18 (COMMANDED RePyv)
ﬂ*ﬂﬁﬁ##ﬁ#ﬂﬁd*#ﬂﬂ%&#ﬂ***ﬂﬂ#ﬁﬁ*ﬂ*ﬂﬁ##ﬁ%*%#***#*d

P I R E L E R E R E R E L E EEE EEE
P T E s L T

MTSSION F RESCUE TIMELTINE APRTI 25,1969



& 3 awbinﬂ-twna-awne S EEEIETE S XSS

ol 02+00

-00-&35

GET

06
F .50
F 50

ne

EVFNT

40

SET SRS GIMBALS Tw(Z)a

PITcH s =52

YAW s 4,59
RHC=VERIFY MTvp
THC=NEUTRAL

RHC, PWR NORM 2-AC/NC .

RHC=LOCKEU

PRO -

{COMMANDED ReP,V)
MONITOR 4TT TRTM
(COMMANDED RaP,¥)

KEY ENTER . -
100204 ,GMBL NRTVE TEST)
RHC PWR NIRECT (ROTH) «MNA/MNR .
RATE~HIGH
© AUTO RCS SEL A/C ROLL(4)=MNA

PRO

MONITOR GMBL NETVE
SEQ AND TRIM

(TFLaVGeDVM)

FDAT ScALE5/5
VERIFY SpS TH |_T=0FF
EMS MONE 578y

EMS FUNCTION-DV SET
LCAD CS81 V(¢

EMS FUNCTION«Dv
THCe=ARMED

RHC=ARMED

NV THRUST (A) mNORMAL

NSKY Bt ANKS

-160~

PROG

6 EFXTEIFISTEC LT FEXTTE T TS R 3&#*# X & %

Y &30 00 20 B Y

MISSION F RESCUE TIMELINE. APRTL 25+1969

Haf{in+AN
-
-2
Hafin*15
-]
B=0n*05
-4
L4
o

6eT

0e 40

F 99 40
06 40

EVENT

(TF1.VGeNYM)
EMS MNDEWNORMAL

PERFNRM ULLAGE

(REQUEST FOR ENmINE ENABLE}

PRO
(TFIvVG¢DVM}

L

PROG

E-% & xS & &N

ﬂﬂ##**ﬁﬁ“ﬁ%****##Q*ﬁﬂaﬁ#ﬂﬂﬂﬁ*ﬂ#ﬁﬁﬂqﬁ#*ﬂﬂ*ﬁ*#****#

(10&&29459)
BRHBBBEB BB RGHONBDBLOBIBDOIBUBEBEH

CSM

CST ONE RURN (11446

9020)
(130901281 0y

#Wﬂ*'*%*ﬁ#ﬂ#ﬂ*Q#ﬂ&ﬂ@ﬂﬁ#ﬁﬂ*ﬂ*ﬂﬂ#ﬁﬂ&
punatapptatotings ﬁ-ﬂﬁﬂi#b#a%a##*ﬂrﬂ.ﬂ@nﬁﬁﬁﬁﬁﬂ sanRIOH

06 40

F 16 40

SET MDC ET=-RESETsSTART

MONITOR -
SPS THRUST szow

By INDICATOR DECREASING

ULLAGE-OFF
TTFCa VG NVM)
MONITOR SPS OPEpRATION

PC YNDICATOR, 95«105 PST
MONITOR SPS ENGTNE CUTOFF

SPS THRUST t T=O0FF
(TFC»VG!DVM}
DV THRUST (ROTH) ~OFF
MONITOR

PC INDICATOR = 0

SPS INJ VLV TND(4)=CLOSE
SPS HE VLV TR(BOTH)=RP

§

R ESERIEEREX FEEREES



BET

¥
&%
4
&%
*
»
*
*
#. F 16 8%
-
*
*
]
]
*
L
»
*

’ F 37 BR

*GQ#*&H{**##QH%#&ﬁ%ﬂ#ﬂ*%ﬁ%*****#ﬂ#*#ﬁﬁﬁﬂﬂ%ﬂﬂ***ﬂ

(106e34)
. - CMe
(104+42)

3
1
f=-1]

SUNSET

FUENT

~161-
PROG

SPS GMULS RETURN Tn SERVO # =35
NULL ‘ i
GMRL MTRS=OFF (SFQUENTTALLY) #
TVC SERVO PWR(RNOTH) =OFF o
FOAI SCALEA5/] &
RATE=LoW "
ROT CONT PR’ DTRECT(HOTH)-OFF* -32
PRD #
{VG=BODY) #*
THCO=NULL VG COMPONENTS #
THC=_0CKED :
+*
+#
+
+*
-]
#
)

RHC=LOCKED

"EMS FUNCTION=VHF RNG'
" EMS MODE=VHF RNG

VHF RNg=RESET

. MN BUS TIE(Z2)anFF

PR

IDLING PROGRAM (POO)

MavE To LER

Tmn

(104447)

{104+52)

RFNDEZVOUS NaV PROGRAM

REALIGN TO REFSMMAT (P52)

(NPTION 3)

MCewH UPLINK (LM VECTOR) (TF IM
ACTIVE)

{(PODY &2

{P20)

ATO MNVR T0 SXT TRACK
{on NER)
(1R0+162/1140)

MISSION F RESCUF

TIMEL IME APRTL 2G+1060

-9.

)

(104457)

(1054003

(105+05)

(1054+10)

(105.18)
(105.23)

G ]
“105427)

(105429}

{105430)

EVENT

€ST TARGETING PROGRAM
LOﬂD NS5 WITH-
plas00001

R2n+20830

R3=+13000

(P32}

CALL MARKING ROUTINE(V93,VEB7,V5T)
(V83 AFTER 5 MARKS oROCESSED)

TERMINATE SXT MARKS V93
CONTINUE VHF

OUT OF PLANE DATA(VOO)
OVERWRITE Ng1 WITH =)
CONTINUE Vi&F

cSM ¥pOoTvT

LOS

TERMINATE MARKS (23)

MOVE To €MD SEAT

CSY TARGETING FINAL COMP (P32)
RCS THRUST PROGRAM,\56
AUTO MNVR To RURN ATTITUDE
(180,165/27640)

(P41)

SUNRISE

RCS THRUST seTUP {P41)

PROG



BET

FVENT

(105431455

{105+35)

(Y05+37)

{105441)
(105451}

(108e58)

{106200)

{106401)

MISSION F RESCUE

T R R R R W R GRS TR
CSH CST TYWO BURNL " o0y )
{180,171 ,276.0)

QUT OF PLANE BaTAa(von)
MOVE T0 LER |
RFMDE?UOUS NAV PROARAM (P20
AT MNVR To sXT TraCk

(7 NEG)

(120,16%/249,0)

CaLl MARKING ROUTINE(VBTsVSY)
AFTER 3 SXT MARKS pROCESSFn

TERMINATE MARKS (10}
MOVE TO CcMp SEAT
OUT OF, PLANE DATA V90

EXTERNAL Ov TARGETyNG
OVeRWRITE nNBY wITH

: (P30)
(=) CSM vDOT

RCS THRUST PROGRAM,V56

(P41
RYPASS RURN ATTITUPRE MNVR
{180,155/178,0)
ArS THRUST SETUP T.I%8

[IMELTNE APRIL 25.1969

~1862-
BROG -

- TR L LR R Y Y- Y- YT Y T Y

w3

=27

-10

-

-25
VE7sL0AD WR(00D057400034, onnn1) - .

reT

EVENT

(106403400}

(10R+0%)

(106+06)
(106407

(106+09)

(106+24)

{106427)

PR TR A R A g S A P g

CSM PLﬂNF CHONGE(O! o)
{180,161/178,0)

ﬂ#ﬁﬁﬁ#ﬂ###ﬁ*#ﬁﬂ*ﬂﬁ*#ﬁ#ﬂ*%#ﬂ#ﬁﬁﬂ##ﬂ

RENDEZVOUS NAV PROGHAM
AUTO MNVR Tn SXT TpACK
(13 DEG) . .
(180,154/165,0)

tP20)

ACS

CDH TARGETING PROGRAM
MOVE To LER

(P33y -

CALL MARKING ROUTINE (VBT VSYY
(V93 AFTER 3 MARKS PROGESSED)

TERMINATE . MARKS(IS)

MOVE. TO "CMJ SEAT -
CDH TARGETING FINAL COMP
ROLL 180 DEG,ACA™ HSrN T
10,223/17850)
tRH0a~53oaBMMA=173)

ouT OF. PLANE DATA (U90)
OVERWRITE NAl WITH ;u) CSM YDOT

(P33)

v

SPS THRUST PROGRAM, 56
_AUTO MNVR To BURN ATTITUDE
(3 DEBG)Y

(09229/15590)

(Péﬂ)

PROG



FYENT

R T TR R GO R P R R R R g g ey

GET
buf " (106+27)
B .
8 F 50 1A
%
»
»
@
*
i 0b 1R
@ :
9 F 50 1R
4 .
»
T
..;
' .
Xz 06 18
d
# F S0 18

KEY 40 _ |
{COMMANDED R4P,Y)
KEY V5aFE
RHC=ARMEDN .
ALIGN rOLL  TO
RHC=LOCKEWD

PRNO

(COMMANDED RyP.Y)
MONITOR MNVR
{COMMANDELD R4P.Y)

:MN BUS TIEt2) =N (UP}Y
SPS HE VLV TR{ROTH)=Re

sPS HE VLV (BoTwy=AUTO

.. NONESS BUS-Mn4

PRO -
(COMMANDED R P.Y)
MONITOR ATT TRIM
(COMMANDED RyPyv)

o e TE T LETE X K EEFEFLE

*Giﬁﬂﬂﬂ#ﬁﬂﬂﬂﬂﬁﬂﬂ#ﬁﬂﬁﬁ**ﬂ#%*ﬁ*ﬁﬁﬁ##uﬁﬁﬂﬁﬁﬂﬁﬁﬂﬁﬂ*ﬂ#

-8 {106+29)
SPS

THRUST SgYUP

(P40}

AT T T TR PR T L PR T2 P R R R N e e

“a8  (106+29)

& k@

MIgsION F pFSCUF

#2G0C Al IGN#

ALT -SET KNOB To 60 NM
FNATl SELECT=
ATT SET THUMBWWEELS ToO MNIA

TIMELTME APRTI

T xS HE &

T T & & &k FE T F EX S R E R L E E R TS ETEEE T EE X N

-163-
PROG

7511969

GRET

@ ¥M

06 18

EVEMT

NULL ATT FRROR wNEEDLES
ON FRAT 1 WYfTH ATT
SET THUMBWHELLS

ATT SET-GDC

NEPRESS GNC ALIAN PR

FDAJ GELFCT 1/2

ATT SET-TMmU

TVC CHECKS##

BMAG MODE (3)-ATT1/RATEZ
TVC SERVO PWR 1.ACl/MNA
TVC SERVO PWR a.Aca/MNB
TRANS CONTR PWR_.ON
RHC PWR NORM a-“c
GMBL MTRS PITCH 1 STRT=ON
GMBL MTRS YAW STRT&ON
THC~CLOCKWISE
RHCwARMED _
RHC=VERIFY N01Mrvc
GMBL MTRS PITCH 2=STRT&ON
GMBL MTRS YAW 2=STRT=ON
SET SPS GIMBALS TW(2) =
PITCH = =,52°
YAN = *.59
RHC=VERIFY MTVC
THC-NEHTRAL

RHC PWR nNORM 2aiC/DC
RHC=LOCKEN
PRO

(COMMANDED .RyPy¥) -
MONITOR ATT "TRIM

P L 2 L e BA E SR R E R E RN I

T
I
o
@



~164~

GET FYENT Lr0G Re T EvENT FRNG
# F, 50 R (COMMANDED RaPav) # (106+334+49) -
@ “KFY ENTER' # R L L L T L S P A S Py SR F P I
# F S0 25 (y0204,6wil DRTVE TEST) 4 CSM CUH RURM (~3741,0974.8),
* RHC PWR DIRECT(RQTM) «MNa/MNR # (NP4 44165,0)
» RATE=HTGH # HHGHDDENDABBED VDR L EHIRTERRIEDIND
# AUTO RCS SEL A/C ROLL (4) =MNA @ , :
* PRO . R ST T T P R T Y T PR YA P AP
» MONITOR GMBL DQTVE # o SET MDC ET~RESEY«START o
» SEQ AND TRIm # o# MONITNR ®
* 06 40 (TEL1,VGaDVM) L SPS’ THRUST LT=ON &
a.nz¢oo o ; LR bv INnIchGR .DECREASING - &
3 FDAL SCALE=S/5 # 4r0n+01 "
* .VERIFY SPS TH |_T=OFF v ULLAGE=OFF *
™ EMS MOPE ST8Y b B 06 40- (TFCoVaanvM} " #
& EMS FUNCTION=DV SET # MONITOR- SPS OPEQATINN #
& + LOAD CpH VvC | LA . PC YNPICATOR.9S~105 psy &
@ EMS FUNCTION=OV * ® MONTTOR - §PS ENGTNE CUTCFF 2
» THC=~ARMED . LI $P§ THRUST LT=OFF »
» RHC=ARMED LIRS F 16 40 (TFC4VG.DVM) | ®
w . DV _THRYST (A) =NORMAL L) nv THRUST(BDTH)-OFF -
Ba00¢35 o L LR MONITOR @
L NDSKY BLANKS, LR PC-INDICATOR $ D ™
*.00+30 * ow - SPS INU VLV FND(4) «CLOSE &
% 06 4n- {TFIsVGaDVM) " o S$PS HE VLV TatBOTH)uap o
LI . EMS MONE=NOR#A| * o .SP§ GMRLS RETURN ‘TO SERVO #
F=(0+15 i y & u NULL ®
2 PERFORM ULLAGE o GMBL MTRS=OFF (SFQUEMTIALLY) &
Hun0+05 # @ TVC SERVN PWR(BATH) «OFF *
# F 99 4n (REQUEST FOR ENGINE ENAFLE) ® 9 FDAI SCALE=5/1 ©
» . PR * u RATE= oW @
» 06 4n (TEIsVaenVM) # u ROT: CONT PWR DIRECT (BOTH) =OFF®
Wﬂﬁﬂ*iﬁﬂﬂ'ﬁﬂ'lﬁﬂ#ﬂ#n##*ﬂ#%ﬂ#ﬂ##ﬁ**#ﬂﬂd#ﬂ-%*ﬂﬂ%#ﬂ*ﬂ%* -] PRO )

MISSION F RESCUE TIMELINE APRT| 2541969



~165-

GET FVENT pPrROG 5ET EVENT PROG
» F 16 Rg (Va=RONY) # .7 (107+02) ,
v THE=NULL ¥4 COMPONENTS # SPS THRUST PROGRAM,y56 (P40)
¥ THC=1LLOCKE I} # AyTo MNVR To RURN ATTITUDE
4 RHC=LOCKEL # 156 DEG)
$ EMS FUNCTIONVHE RNG w (0yel74/10.0)
¢ EMg MODEaVHF " Rufg ' LEE L LT T TR PSR P DL L R P TR Y e ey
b VHF RNG=RESET # #al  (107402) o
' MN BUS TIL(2)=nFF % o KEY 40F #
', PRA # @ F 50 18 (COMMANDERD R,P,%) &
b "F 37 AR S8 KEY vS6F #
tni“ﬁﬁiﬂauﬂ*nﬁﬂﬂu*%*#***ﬂﬂﬁuu##u#*#*ﬁﬁﬁu%*##ﬁﬁﬂ## #+ RHCHARMED &
<33  (106+38) s ALIGN ROLL To &
© RENDEZVOUS NAYV PROGRAM - (P20Y ® HHC=LNCKED &
AUTO MNVR TO SXT TRACK # PRO had
t?3 neEG) # 06 1a (COMMANDED RyP4¥) #
{(n,2729/138,0) " MONITOR MNVR #
L . MNVE To LEB # F 50 18 (COMMANDED RePs¥) »
3] {106+38) - =3 T MN BUS TTE(2)=0N{UP) *
TPY TARGETING PROGRAM (P34) & SPS HE VLV TB(BnTH).BP #
LOAD NS5 WpTH 4 4 SPS HE VILV(BATH)=AUTO ®
" RPu+20A30 - # NONESS RUS=MNA L
. N R32+13000° # ; PRO . “
29  (106440) # 06 TR (COMMANDED R,P,Vv} o
. CALLL MARKING ROUTINE{(VBT,v&7) # MONITOR ATT TRIM *
) {v93 AFTER 3 MARKS PROCESSED) L] F 50 18 (COMMANDED R,P,¥) *
(106+44) ﬂ*#******#ﬂ#“**ﬂ*#*#*ﬂ#ﬂ#ﬂ#*#i*ﬁ*ﬁgﬂﬂﬁ#*ﬁ%ﬁﬂ**#ﬂ#
. _ StINSET . -4 (107+05) ‘
12 {10657y . : SPS THRUST SETUPR (P40)
TFOMTNATE MARKS(17) u*%a#u#a**u&ﬁ#%u##b##uﬁuﬂ##*#*#u%ﬁ;#ﬁﬂ#*##ﬂﬁ##%*#
MAvE To cMp SEAT # o
. TP? TARGETING FINA) COMP (P4 @ s
8 (107+01) #mi (107+05) @
VERTFY ORDEAL (Vv873) # ##GOC ALIGN#4 @
4 [ -]

MISSION F NESCUF  TIMELTME APRTI 25,1069


http:TRCBnTH).BP

GEY

FVEMT

ALT SET KNOB Tn gp NM
FRal SELECT=
ATT SET THUMYUWHFELS To #18
MULL ATT #RKNOR NEENLES
ON FDAL 1 'WTTH ATT
SET THUMBWHFFLS
ATT SET=GDC

- NEPRESS GUC ALYGN pB

FDAT SELECT=1/2

‘ATT SET=TMI

415

wnTVC CHECKS®® -

BMAG MoDE (3) -ATT1/RATE?
TVC SERVO PWR 1=AC1/MNA
TVC SERVO PHWR 2.ACZ2/MMRA
TRANS CONTR PdpAnN :
RHC PWR NORM 2LAC
GMBL MTRS PITCHM 1 STRT=ON
gMaL MTRS YAW 1 STRT=0N
rHc-CLoCKwISE
aHC=-ARMED
RHC=VERIFY NO MTVC
GMBL. MTRS RITCH 2=STRT=ON
GMBL. MTRS  YAW -2<8TRT=NN
SET SPS GIMBALS TW(2)w
PITcH = = 52
YAW = ¢ ,569
RHC=VERIFY MTVC
THC=NEUYTRAL
RHC PWR NORM 2.AC/NC
RHC=LOCKED™
PRO

P

166-

D0G

###***#####‘83##3###*########h#*##t

MISSION F RESCUE TIMELINE APRTL 2541069

K -GOfiS

arT EVENT PROG

06 18 (COMMANDED R,P4y)
MONTTHR ATT TRIm
F 50 18 (COMMANDED ReP4yv)
KEY ENTER
F 50 25 (00204 4,G¥RL DRIVE TEST)
' RHC puﬁ NTRECT (BOTH} =MNA /MNB

&
#

%

#
# &
i )
# »
4 »
& RATE-HIGH %
& aUTO RES SEL A/F ROLL (4)«MNA &
# FRD . ™
# MONITOR GMBL ORTVE o
o ; SEN AND -TRIM o
# 06 40 (TFILVG,HVM) »
“#E02+00 - *
# FDAL SCALE-S/5 »
# VvERIFY SPS TH LT=OFF »
# EMS MODE STHY ° )
-# £MS FUNCTION-DV SET »
# LOAD THY VvC #
@ EMS FUNCTION=DV #
& THE=ARMED "8
b RHC=ARMED &
# ‘ Y THRUST (A) -NORMAL o
Hu(}0+35 ! - )
& DSKY BLANKS »
#=00+30 . *
i 06 40 (TFI.VGenVM) “
# EMS MODE-NORMAL »
o *
# #
# #
# ®
# 8
# o
# ™

PERFORM UILLAGE
~0+N% '
F 9% 40 (REGUEST FOR ENGINE ENABLE)
PRO
06 490 (TFI!VGoﬁVM)
#uu*%*n#uuﬁﬂ»#*ﬂaaaﬁbﬂu&ﬁnwﬁﬁﬂwéauu*»n#*aeuw#&a


http:THRusTcA).NO

pf

-167-
GET FVENT PROG

(10T7+08+54)
AT YL T T R T R g g g g g A
CS™ TPT BURN{~P4.0.3.)
(11189/10+0)
Hpdaaadateira it natabossanidatost
RONEBRBRBUAUBBD G BB BRI B G DB D1 St
SET MbC FT-RFSFT.%TART #
MONITOR
SPS THRUST | T=0ON
. DV -INDICATORANDECREASTNG
«00e0] .
. ULLAGE.OFF
06 40 (TFCoeVGID VM) .
"MONITOR SPS nPFnATION
PC INDICATOR.95.105 O8T"
. MONITOR SHS ENGTNE CUTOFF
- SPS THRUST | T=OFF
F 16 4n (TFCeVasDVM)’
DV THRUST (BOTHy «0OFF
MONITOR
PC "INDICATOR = 0
SPS INJ VLV IND(4)=CLOSE
SPS HE VLV TRIBOTH) «Hp
SPS GMBLS RETURN Tn SERVO
NULE,
GMHL‘MTRS-OFF(SEQUENTIALLY)
TVC SERVD PWRIRATH)=0OFF
RATEaLOW
ROT CONT PuWR DTRECT(RNTH) =OFF
PRO

MISSION F RESCUE TIMELYNE aPRT| 25,1069

£ X f ¥ & T g X F 8T Kok b o&d &S ok

GRT

#
#
L]
#
L]
L]
L]
+#
]
&
#*
+2

+3

(1074+18)
+11"‘ i
+12
+13,.5

EVENT

F 16 88 (VG=RODY)

THC=NULL V6 COMPONENTS
THC=LNAKFN

RHC=1 OCKFD

EMS FUNCTINNSVHE RNA
EMS MORE=~VHF RNn
. VHF RNG=REFSET

N BUS TYE (2} =0FF

PRO

F 37 B8
LLEETT R P L PR LA S TR TR Y T T S

. RENDEZYOUS NAV PROGHAM (P20

AuTH MNVR TO SXT TRACK
(37 DEG)
04247747,40)
MOVE To LES _
MCC TARGFTING PROGRAM . (P35)
CALL MARKING ROUTINE (V939VBT74VET)
LOS
TERPMINATE MARKS (8}

MCC TARGETING FINA{ COMP (P35)

RCS THRUST PROGRAM (P41)

BYPASS BURN ATTTITURE MNVR
(0, 268/30 Uy
RCS THRUST SETUP (P41)


http:FI4rCTTnN.VH

+15

+36
27
28,5

37

~168-

GET FuFNT pRila
(107+23+54)
g QRS D g B ARt s & B0 3
CSsv MCCl HURN ,
(Ne?64/3N0)
B 4 41 45 3 45 83 453047 25 30 3 FH4EFE 8 b 45 40 38 08 45 48 35 £ 459 6 4 th g 45 B
M TARGETTING PRNGRAM -1
_ CALL MARKIMG HOUTINE(YG3,VATHVET)
{107+31) +43
SUMRTSE
TEOMINATE MARKS (D)
MCF TARGETING FINAL COMP (P35)
Reg THRUST PROGRAM (PAT)
RYPASS BURN AUTO MmVR
{(0,287/17+0)
~ RCS THRUST SET Up (P41
{107+38+54)
LY e 2L LT 2L 22 2 R Ty Y Y YL Y Y
Co MCC2 BURN
1{09293/17:0)
P Y LT EL L2 P R e g ey )
AUTO MNVR TO COAS TRACK(VRG,) (P00}
(28 NEG)
(n.262,341,0)
_ MOVE TO cMn SEaT
{(1074+46) )

MISSION F RFSCUE

TURUST MONITORINS 2R0GRAM
VR1,PERFORM RHAKING AND LnS

enNTaoL

1P4TY

TIMELINE APRTI, 25,1069

EvVENT PROG

BHEHE PSR B S B AN SR BRGSO BB BHRE RSN E

# RRAKING (alrg BETTICLE ANGLE #
¥ 3p FPS &t gnon FT 13 NEG. #
# 20 FPS AT 3000 FT 2B NEGs o
% In KPS AT 2500 £7 54 NEG. *
# 8§ FPS at 500 FT 1,60 DEGe o
BépHs st dasnnits *-I».u. L2 2-2-2-F-1°F-3-3.3-F.3. 7.}

(107+451+54)

PEFEL T P RV LAY T Y T

TRF
FEFT LI E R E T ETY T L YR R

-



-169-

9.6.2  RENDEZYOUS NAVIGATION SUMMARY WITH SUN ANGLES
CSM ACTIVE LM RESCUE-PARTIAL INSERTION=120 FP$
(MISSION F)
IT - INITIATE TRACK
CT - CEASE TRACK
(OUT-OF-PLANE SUN ANGLE IS 4 DEG)
SUN ANGLE
(LOS TO SUN)

GET EVENT DEG
102:43 LM PARTIAL INSERTION
102:47 SUNSET
103:32 CSM RESCUE
103:33 SUNRISE
103:55 IT (SXT) (v93,20/20) 129
104:00 116
104:05 102
104:10 87
104:15 CT (SXT) 74
104:30 CSM CSI ONE
104:42 SUNSET
105:00 IT (SXT/VHF) (V93,6/5,vY93,17/18)
105:05 T {SXT)
105:23 CT (VHF)
105:29 SUNRISE
105:32 CSM CSI TWO
105:41 IT (SXT/VHF) (4/3,VY67,00057,00034,00001;6/7) 171
105:46 , 174
105:5] CT (SXT/VHF) 159
106:03 CSM PLANE CHANGE
106:09 IT (SXT/VHF)(4/3,V93,11/12) 99
106: 14 84
106:19 68
106:24 CT (SXT/VHF) 59
106:34 CSM CDH
106:40 IT (SXT/VHF) (4/3,V93,13/34) 9
106:44 SUNSET 4
106:57 CT (SXT/VHF)
107:09 CSM TPI
107:12 IT (SXT/VHF) (v93,8/8)
107:20 CT (SXT/VHF)
107: 24 CSM MCCT
107:26 IT (SXT/VHF) (v93,9/9)
107:31 SUNRISE 63
107:35 {CT (SXT/VHF) 77
107:39 CSM MCC2
107:52 TPF
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CSM ATTITUDE HISTORY

Xk

INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE PROFILE FOR THE LM

PARTIAL INSERTION = 120 FPS RESCUE CASE (MISSION F) (YAW = 0.0)
Fk | Hk
TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
102:46 180 32 272
103:25 180 165 282 19
103:32 180 180 282
103:35. 180 141 233 49
104:19 180 345 281 175
104:30 180 0 281
104:52 180 162 11 90
105:27 180 165 276
105:32 180 171 276
105:37 180 164 249 27
106:00 180 155 178
106:03 180 161 178
106:04 180 154 165 13
106:22 0 223 178
106:27 0 229 . 165
106:34 0 244 165
106:36 0 229 138 27
107:02 0 174 i0 56
107:09 0 189 10
107:11 0 247 47 37
107:22 0 258 30
107:24 0 264 30
107:37 0 287 17
107:39 0 293 17
107:40 0 262 341 28
107:52 0 298 341
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