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.0

PURPOSE

This document contains the nominal PGNCS crew procedures

for the CSM-106 spacecraft which will be the target vehicie
for the LM-4 active 1unar orbit rendezvous. The procedures
were developed in accordance with the Detailed Test Objectives
P20.78 and P20.77 defined in Reference 10.7.

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

This is a con£r01 document, subject to review by all 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 61071.
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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 noﬁinal,@SM-106/LMf4 mission profile is contained in
Figure (2-1). _This figure shows the Tocations in time and
re]atiQe positions in space of the most significant nominal
mis;idn events.' Trajécfoﬁy\data.used to generate the mission

profile and timeTine 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. 1In
addition, the "general rules for SXT/VHF imarking 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, detailed 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

Sectjon 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.

A11 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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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 a 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 landing gear and descent
engine bell as the LM does a 360-degree yaw maneuver. Prior
to the inspection 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 VGZ (Tocal vertical).
The RCS Thrust Program, P41, 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 utitized for communication during the
separation burn.

3.2 Descent QOrbit 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,

P52. At approximately 99:05 CSM and LM state vectors will be
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 wiTll 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 called and the
CSM will be maneuvered 25 degrees to the preferred track axis.
A period of SXT/VHF marking will occur from 100:27 to 100:37.
The CSM will not 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 1M 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 Tless than the 327 ‘N.M. VHF range
measurement Timit. 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 compatible
with HGA usage during the phase.

Concentric Sequence 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 calied 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 is 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 called 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 CSI 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 103:38 approximately four minutes after the LM CSI burn,
Program P20 will be calléd 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 called 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 knowiedge of out-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 CBH 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-ptane 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 Tater loading of Program P76.
The RCS Thrust Program, P41, is calied at 104:29 and the burn
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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 favorablie 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 loaded 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 incorporate 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,
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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 MCC1 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 P41l
will be cailed. The CSM wiil 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 1.256 nautical -miles
and VHF ranging data and V83 will be used to monitor the LM
1ine-of-sight control and braking. Should the LM experience
difficulty, the CSM will perform the Tine-of-sight control

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



4,0

-16-

NOMINAL ONBOARD RENDEZVOUS CHECKLIST

The nominal CSM onboard rendezvous checklist is presented

in this Section. The rendezvous checkiist was formulated

to be compatible with crew operations in simulators 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, A1l 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
personnel.



33
81

22

47
48
33
81
22
ave

1
37

47
48
33
81
22
ave
1
37

EXTERNAL DV PADS
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NOMINAL LM IGNITION TIMES

CSM SEP PAD
o0 .$ 000 3 0 .
+ | 0000.0 |+ | 0000.0 0002.5
XXX XXX XXX
CSM BACKUP
INSERTION PAD
INITIAL
+ .| + | ooooo.
00 ¢ 000 32 O
XXX XXX~ XXX
X
00 & 000 3 O
00 ° Qo0 ¢ 0
CSM BACKUP
INSERTION PAD.
UPDATE
N .| + | 00000,

00 * 000 3 0
XXX XX XXX
X

00 * o000 3

00 s 000 3

L

. ZERQO INSERTION

€SI 11| 00 s 000 M 11
PC 33| 00 s 000 ¢ 0
TPI 37| 0O s 000 e 0 N
RESCUE TWO PAD
471+ | .|+ | 00000. .
48| .
. . 81
331 00 s+ 000 0 \
81
22| XXX XXX XXX
ale | x
1| 00 ¢ o000 % O
37/ 00 ¢ 000 ¢ O 13
N I 81
CANNED RESCUE TWO PADS FOR: 37
T. LM PDI ABORT 81
2. PARTIAL PHASING (0 - 40) 59
3. PARTIAL PHASING (40 - NOM) .05 BT
4
5

ARE INCLUDED ON RESCUE CHECKLISTS

PARTIAL INSERTION

CSM RENDEZVQOUS

RESCUE PADS

81

CSI ONE
00 M 000 o 0
CSI TWO
00 ' o00 O 0
CDH
00 . 000 o 0
TPI
00 . 000 o 0
¥ os XX 8 X s




97:

ZTmunx

22472777777

— CONTINGENCY EVA PREP

— P00; MCC-H UPLINK RLS
AND CSM VECTOR
V66

COPY: CSM SEP PADS
DONN HELMET AND GLOVES
CSM/LM COMM CHECK
YHF 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 XPHDR-OFF

L1al

a7

97:40

97:50

98:00

30

)

)

77

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

| DAP (21112)(+37768) (-00052
V46 \J1117/\+30847/ \+00059
GND 47 | + +
UPDATE 48

V62

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

UNDOCK GET| 928: 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
c¢b RNDZ XPNDR FLT BOS - close (verify)
RNDZ XPNDR - WTR for 24 min
(1 min if self test only)
RNDZ XPNDR - PWR
SYS TEST {1h} -~ XPNDR
SYS TEST (rh) A {RRT XMTR OUT PWR)
SYS TEST ind ->1 vde
SYS TEST (rh) - B (RRT AGC SIG)
RNDZ XPNDR TEST (hold)

t

SYS TEST ind -»>1 vdc




—- SYS TEST ind 0 - 4.5 vdc 1 * ok ok ok kK

e : L1 9F ‘ : '
98:00 : 98: : * Kk k ok k% %&
T ] RNDZ XPNDR OPERATE i P30 (LOAD VGZ=-2.5) )
- @@’

1| SYS TEST (rh) - C_(RRT FREQ LOCK) R I ™)
SYS TEST ind - <8 vdc unlocked,>4 vdc P41 (TRIM) 2/

-~ SYS TEST {(rh} - B locked ~ -

1 RCS |
1 oo ) i >

—* |—(R=R=0)(IF NOT; V&6

| 1 epc ALIGN o | | [{csH ser (98:35:16) (0, 0, -2.5)

‘ ORDEAL (V83) (THRUST AFT)  WQ. 90/14, 0)

. 11102 ' (BURN vGX 2.5 — 5.0)

— . [—SC CONT-SCS; DAP (11111) V46 \ . ]

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

98:10 —|- -—[UNDOCKING (98:10:00) (180, 12/14, o)] 981 40 —f VHF ANT-RT
25 . .| AUTO RCS SEL - B3; C4-MNA : _ VHF AM B - DUPLEX/RANGING
1 - DV CG~CSM ‘ LM RR CHECKS
- RR XPNDR-PWR{VERIFY) 7 EMS VHF AND V83 RANGE 198:45 |
—: ROLL LEFT 180°(2°/SEC)%(0,50/14,0) ] OPTICS CHECKS IR = 0.2
A} .| V643 ACQ MSFN IR =42.8i

Tot PHOTOS; COLOR TV }5) e
—15|.°] INSPECT LM o
- %,g;‘ . - ' BT
| (LM 360° YAW))/—\Z ik @
- UNDOCK  INSPECT = 1. ,©/_‘_\
‘ COPY PADS © . 98:40

w
e

i I VO P 0 -3 T §
A4y ® : l ' l * Dot P76 = § -
RV I I 33 P4 ° (20) £ _] \ .
Tul 170.4 0 -95.6 . BZ" \ '
@Bf Ts| 1 4 | PHASING ED § :
1k 33 R e ‘E’gg) " S §b—P52 (OPTION 3)
9.2 0 0 ' 05 ] ID1
7 84 . . |- |eor asorr - § 93 ZZ 102
- 33 [ : : 'EZ? B \ T 35 103
7 T 11102 ] % ‘

5g:30 — oap (I1192) iyae;sc cont-cme - lag: 00—

~ -




99100 — - CONFIRM

P76{20)}; v82(LM)(10 x 60)
— P20 (TRIM)(0,227/317,0)

1N 99110 VHF A/DATA iﬁ,q» .

i § , —LBR,FWD wﬁ @/

i \__ P76 LOAD : 001

i §§§ GOC_ALIGN . (0, 215/320, 0)

s § ORDEAL (v83) ST (LM DOT (99:33:59)(~71.1,0,-.3)]

. §§§' ES°¢E%$8§§ UPLINE CSHATD i% - 2'2% ggi iﬁveggh;[giiRANGING 190:36 |

- §§§ bemmmoi COMPUTE RDOT FOR LM IR = 3.1 )
§ CONFIRM LM DOI ik = 71.8]
\
\

99: 40

&

L g e .
Y AF\\
/;@-—\4@\)\
™ OPTICS TRACK 99:39

——VHF AM A-SIMPLEX/DATA

R T T T N T rfi;Jrf'gijazlilll
— v

o\

— ’§ § - (0, 227/317, 0)

7 \ f99:47 |

N \ R = 8.6 !
N \ _________ R = 62.3]
99:20 l § i§g=2-?5§ 99:50

_ \ \R=.3.0!
.

.

gg’; ;§ P20 (AUTO 55°)(0,206/332,0) ' | ;022_261




100500
- o
i o
— 100
~ |— ROLL 180° AND
na PITCH UP 70°
« (180,278/268,0)
— PO0; V643 ACQ MSFN
100:10 —_—
1.
A
10
32 48 .
= 's)
!iH'F — %2%
29
100: 20 — 4— LM GO/NO-GO PDI ABORT
— V67 (00289,00173,00001)
— M
S
1
w2l =—{ N| P P20 (AUTD 25°)(180,293/243,0)
. " V87 V57
19 COMMENT ON LM VISIBILITY
. DURING LM DESCENT AND
N ASCENT. RECORD GET OF
. L__'%' VISUAL LOSS AND ACQ OF LM.

100: 30 —

H
F

:03
(0, 321/338, 0)

1100:10 |
R = 45.4 |
‘R = 304,71

A0S,100:12
~~ (180, 278/268, )

21

100

101:Q0 —

Z2Tn=

7/

)

:[PARTIAL PHASING CHECKLIST
RESCUE BURN AT 101:33

GET OF LOSS AND ACQ

LOSS
ACQ

*e¢ie s
o016 &

FAILED i PRASTHG

DV249

L P76(32);

V87; V57
—

<\ -t

' {PARTIAL PHASING CHECKLIST H

PHASING
(180, 309/195, 0}

LM PHASING (100:46:21)(170.4,0,-95.6)]
V82 (LM)(10X196)

P20 (TRIM)
COPY LM INSERTION P76 PAD

V93 (AFTER
3 SXT MARKS)

f*”'loo-sf““\\\\\k
~ (180, 316/169, 0)




22

mj]:;m — \\\TO 101: 30 §
0 .
I \
— \ — COPY INITIAL CSM BACKUP INSERTION PAD N
| \ COPY LM INSERTION P76 PAD _
] §S‘, N -189.2 0 -83.9 |
1N s i
5 . . (8)
N § (767790 IR
: \ iR = 230.1! 101:40 —  |— GDC ALIGN 1101:40 E
\ R =-246.7 N ORDEAL (V83) IR = 139,91
_ § L,:j -------- _ E_R ol .:"‘_1_2.-.7}
I % : |
s N 7 T . . O
T N§ /(]80, 337/138, 0) B /“\
| \ - 101:49 ‘
| \ i | (180, 108/162, 0)
7 \ T P57 S [ 1v87(R<327); v57
101:20 = § / 101:50 —
. % : 11
: § E 4 | p— V93 (THREE SXT MARKS PROCESSED)
+38 —g \1—0 V88 : S
s § N %
% 11,
| v
1|
_§ 1101:30 | | 1102:00 |
o0 — K avigl| | oo R




102:00
1 1s
X
— 71
_ /
v
Y
g cr . ;
20 1702:10
37 o ves b ER = 327,31
102:10 —| (S) |(R=:432.5
L e .
A PITCH DOWN 50° fé%%\ e
0 . LB
32— __P00; V643 ACQ MSFN(180, 194/182, 0)
MCC-H UPLINK CSM VECTOR
20| INSERTION P76 PAD UPDATE
78] ¢ — -189.2 0 -83.9
] 84 | |
. 33 . H (8)
7 CSM BACKUP INSERTION PAD UPDATE
1021207 67555}
— IR = 351.3:
— M R =456 ]
s
F
N

102: 30 —

23

102:30

2Z2Tn=2

2777777/

103: 00—

Z

¥
P30 IR
R

FAILED LM INSERTION

I
1

1
'ZERO LM INSERTION: CSM BACKUP E
| INSERTION AND ZERQ INSERTION CHECKLIST
‘PARTIAL LM INSERTION CHECKLIST !

|

o

— GDC ALIGN -
- INSERTION

— LM INSERTION {102:43:18)}(-189.2,0,-83:9)|

{CSM INSERTION (102:46:18) (175.4,0,-107,1)
(180, 32/272 0

— P52 (OPTION 3)
05 . 20 |17
93 R 45 |1D2 e
35 :]02:50 i
° 103 iR = 239.4. !
. iR = -416.2!

— P00; MCC-H UPLINK LM VECTOR

——P20 (AUTC 101°)(180,162/13,0)

n . :
37 . .

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




244

171 N 0 |
.32 - § : v93; V87; V57 IR = -325.4]
-]
1N
N/
N e |
. \ i V93 AFTER 5 SXT MARKS 5%03:?30.3 |
- § iR = <237.3!
B \ \@> R
102: 10— § jji#\
N v ~103:02
- § H1— voo Lw voor 1o L {180. 161/354, 0)
r§ § CSM YDOT FOR CSM
TN X
] § 81 . -
1 % 50.5 0 0 ‘
103:20-—— 84
\ : ]
u '6 § 33 . : (16)
12 T}s %ss
N
§ 23
- § P32 FINAL COMP .
‘\ LOAD N81 VGY WITH {-) CSM Y DOT
—§ LOAD N81 VGX WITH (-)(LM DV+1)
-6 | ......—
_%_ LM CSI P76 o5
L0530 Ny P40 \SégTO 11°) {180,166/277,0) E - 13};:

103: 30 SPS
N <.
4 Jm\\ &
\ i .
—% i OW
-ﬁ\ —GDC ALIGN CS1
0 —
] LM CSI (103:33:46)(50.5,0, 0)
~ £SM csI (103:33:46) (-52.2,0,0)
_| |p76{16) 3 vga(45x 45)1(180,180/277,0)
— P20 (AUTO 38°)(180,155/239,0)
1103:42 |
103: 50— ;B = 137.8 E
51~ b v87; vs7 iR = -124.0;
] AFTER THREE SXT MARKS PROCESSED
V67; WR(000.57,0003.4, 00001)
] LM PC P76
__ 84 0.0 .| 0,0
_ 33 : : |
L
N o gmem B3R
103: 50— )S( bt {\9’ -
. T S
1/ 103:38 \
x (180, 155/239, 0)
| |F
] OBTAIN
| LM PC TIGN
ﬂ V90; LM Y DOT TO M
] LM PC
V87, V57
104:9Q0




104200

-30

-27

-24

104 10—

WO

=

P o

_—

NN

L_T

| I
=Z=Twn =

M@ <™~ —d>xWw

21
LTI M PC (104:02:00)

" v90; LM Y DOT TO LM

e g

e 1]

PC
(180, 156/167, 0) ™

P76

h——P33; OBTAIN AND LOAD LM CDH TIGN

13| . : ]
1104107
'R = 105.6 |
IR = -133.41
V87; V57 ék:). ___________
v93 (THREE SXT MARKS i <¥§EP
PROCESSED -
) 104:09
AOS
75 . . ;
81 ] . -
[

CSM Y DOT FOR CSM

ROLL 180°
ACQ MSFN

(0,167/108,0)

P33 FINAL COMP

84 . ] . | . ]
33 s : |
7 i1o4:30 :
=76.2 |
LM CDH P76 FRETTR

V56

-25

77722722272

&

RCS

e
o

LM CDH (104:31:42)(-.8,0,3.3) |

S

ML =™ =W

CSM CDH (]O4:3]:42)?n6,0,-5.0)

18

105:00

i 1{0,188/108,0)
P20 (AUTO 29°)(0,229/137,0)
P34 (ELEY OPTION) 104:39 |
ve7; V57 IR = 65.6 |
VIB(AFTER 3 VHF MKS); vz iv-o18:2)
AFTER 3 VHF MARKS P34 RECYCLE
37 208.3 |E
58 A . v
59
[ ] [ ] &
LM TPI TIGN
<R ]
i104:50 |
'R = 53.1 |
IR = -114.21
P34 RECALL '~~---"~---- ’
37 : : 0.0 E
58 . . .
8] - Y b d
59 (Y L 3 B
f
&
-, .
ORDEAL (V83) o)

104:58
(0, 237/77, 0)

P34 RECALL
LM TPI TIGN




+11
_\

105:20 -

27777,

:; LM TPI (105:09:00)(22.2,0,-12.1)
CSM TPI (105:09:00)(-21.8,0,11.6
“‘{M\ — —1(0,208/15.0)
I\ g g
:‘ N \ ; 5 ;
I
—] %s LM MCC1 P76
. \# 84 .
. \/ 33 : :
| §g
- L §§§ F %] .
gxﬁ_ 59 .
o\l
_\ P35 FINAL COMP (PRO AT +12)—==on.____
\_n
-\— P41
:§ [ MCC1_(105:24:00) (0,265/29, 0)]
N
_§ P35; VO3;V87; V57
INEE
\

a4 . |
33 .
L P4p (AUTO 53°)(0,192/15,0)
LM TPI P76 T
V56
— SPS ©
L GDC ALIGN Ceen,

TPI
(0, 208/15,

&
/‘

Yim
1}

v

105: 30

106:00
106:10

%

LM MCC2 P76

AQS

i _Ea' s — 2 I . ]
33 \
I - |
v .
H
A 81 . . .
9 59 . [} (]
P35 FINAL COMP (PRO AT +27)—od . ;
1105:38 :
“E iR = 5,1 :
WYY R =_-48.9)
‘ ¥ 3
MCC2 (105:39:00) ) d---l-»\ ”
o7g 110; 302720, 0)] ~ MCCZ T

PQO; V89; COAS TRACK (34°) {0, 274/346, 0)

— P47, AT R=1.25 NM. L ____

y83 1 106:45 |
iR =23 |
BRAKING GATE 'R = -34.7,
RETICLE
R {FPS) R {FT) RO(N.M.) ANGLE
— (DEG)
30 ,6000 1.0 .13
20 3000 .5 .26
L. 10 1500 |, .25 .54
g 500 .08 1.6
(105:49 |
R=1.0 |
‘R = -31.5! S
H TPF (105:52:00)] &3,

GO FOR PYRO ARM
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NOMINAL MAJOR PROCEDURES SUMMARY

The following sections present a summary timeline and check-
list 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.



51

RET

{o7+03)
{(a7+05)

{o7¢l4)

(97+20)

(97+ET)
{07+30)
(97+35)

(97*363

SUMMARY TIMELINF -28-

EVENT PROG

MOVE TO COMMAND SEAT

MCC=H UPLINK(RLS AS REQUIRED(P093
AND CSM STATE VFCT0R30V66 '

COPY CSM SEP PADS

DON HELMET AnU GLOVES

CSM/LM COMM CHECK

VERIFY DAP WIDE n8 FoR
LM RCS CHECKS

VERIFY AUTO RCS SEL
=C4 {mPITCHeX) «OFF
=3 (+YAW=X) =oFF.

FOR LM RDR SELF TEST
VERIFY RNDZ XPNDR=OFF
LOS
CONF IGURE CAMERA

LOAD NARP (21112} ,(V4e6)
(11111)

SUNUP . ' ‘ -25
VHF AM A=STIMPLEX

MISSION F NOMINAL TIMELINFE APRIL 250 1969

GET EVENT PROG
(97+40)
Vagel 0an N22(13011¢,14}
MNVR _To UNDOCKING ATTITUUE
(INERTYAL SEP ATT EXCEPT ROLL
AND 14 DEG YAW) (1809282/14¢14)
(97+46) . . .
cMC MOpE=FREE{(AS REQD FOR LM
AGS CALIB)
CMe MOpE=AUTO(AFTER 32 SEC)
PERFORM SYSTEMS CHECKS AND
-, SWITCH VERIFICATION
(97+50)
YAw 14 DEG LEFT AFTER LM AGS
caLIB (180’312/14;0)
MOVE To LEB -
(9T7+52) '
RNDZ XPNDR CHECKS.
) MOVE To COMMAND SEAT
(98+05)
GDC ALIGN TO IMU
{98206) '
.. VERIFY nRDEAL (V83)
(98+07) :
RELOAD nDAP (11102)0(V46)
1111
SC CONT=SCS
{(38+10+00)

Q#EQ*%*#ﬂﬂﬁﬁiﬂﬂ##ﬂ###ﬁ%ﬁ#“ﬂﬁ#%ﬁ#ﬂ#

UNDOCKING (18041271490}
9%%##6*###@%@%@@#%#@0%*&aﬂﬁﬂﬁ&aﬁﬂﬂ

STATION -KEEP AT 40 FT



=15

=05

-“p3

GET

(968413

{og+20)
{98+23)
{98+29)

 (aBe30)

{98+32)

EVENT

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

{0,50/14,0)

AQS

ACQUIRE MSFN (Vé6a)
ACTIVATE COLOR Tv
TAKE PHOTOS
INSPECT LM DURING LM 360 DEG YAW

(PO0)

LM STATION KEEP

COPY PADS

RELOAD DAP(11102)s(V46)
{01111

SC CONT«CMC

EXTERNAL DV TARGETING
(SEPARATION)

(P30)

RCS THRUST PROGRAM
AUTO MNVR TO BURN ATTITUDE
(TRIM)

RCS THRUST SETUP

(P41}

(P41)

(384 35+16)

MISSION F NOMINAL TIMELINE APRIL 25,

HARGHSDOSRESL AR RGBS LRNOERNARR LTSS

SEPARATION BURN{(OsOy=245)
(0s90/1490)
THRUST (w) X (2454040} TO (5409090)

HARUH A B R LORG VRGP HL AR RARUBAR SN EN.

PROG

-29..

-29

1969

GET
(98439)

(98+50)
{98+55)

{99+43)

(99+0B)

(99+14)
{99+25)
(99 +28)

EVENT

RENDEZVOUS NAV PROGRAM
AUTO MNVYR TO SXT TRaCK
(40 DEG)
(09142/5440)
VHF ANT=RT
VHF AM B=DUPLEX/RANGING
MONITOR LM RR CHECKS
COMPARE EMS VHF AND V83 RANGE
MOVE To LEB
PERFORM OPTICS CHECKS

(P20}

SUNDOWN

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

(P82)

MOVE To CMD SEAT

GDC ALIGN TO IMU
VERIFY nRDEAL {v83)

MCC~H UPLINK(CSM AND
AND LM VECTORS)

(P00}

VHF AM A=SIMPLEX/DATA
LOS
RENDEZVQUS NAV PROGRAM (P20)
AUTO MNVR TO SXT TRACK .

(55 DEG)

(04206/33240)
MOVE To LEB

PROG



=02

-39

GET

(99+32)

(99+433¢59)

{99+37)
{99+ 38)

{(9Debd4)
(100*07)

EVENT PROG

LOAD TARGET DV PROGRAM tP76)
(0ol

SRR HBRSERDHIRTHNRBROROEBRERNE

LM DOI BURN(=T1el90rme3)

T e e e L e A
MOVE TO CMD SEAT

VHF AM B=DUP|EX/RANGING

VHF RCV ONLY=OFF

‘COMPUTE RDOT FOR LM

LM ORBIT PARAMETER DISPLAY(V8E2)
(9X60) .

CONFIRM LM DOI

INCORPORATE P76 DATA
1pon)

SUNUP

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

(09227/31790)

MOVE TO LEB

INITIATE LM OPTICS TRACK

MOVE TO €MD SEAT

ROLL 180 DEG AND PITCH Up 70 DEG
AT 1 DEG/SEC
(1801278/2681+0)

-30-

.=21

'19

-9

C{100447) .

MISSTION F NOMINAL TIMELINE APRIL 25» 1969

(100+37)
(100+46+21)

GET EVENT PROG
(100+12)
AOS
ACQUIRE MSFN (v6é4) (Pooy
(100+20)
OBTAIN GO/NO GO FOR PDI ABORT
MOVE To LEB

VOT L0AD WI(002489,001743900001)
{100+25)
RENDEZVOUS NAV PROGRAM (P20
AUTO MNVR TO SXT TRACK
(25 DEG)
(1B809293/24399)

(100+27) - -
CALL MARKING ROUTINES{VBTV5T)

" TERMINATE SXT/VHF MARKS(v88)

LEREBRRGEESHZ AR LR RB R RRSI RS 0N
LM PHASING BURN{1iT0c490v29526)

{1809307/19300)°
*uuun.wwﬂanuwnuonﬁeaocionﬁnaﬁwqu;'

TARGET DV PROGRAM (P76)
- (PHASTNG)
LM-ORBIT PARAMETER DISPLAY(Va2)
" (10Xi96)
(100+48)

RENDEZVOUS NAYV PROGRAM (P20)
POSSIRLE AUTO MNVR TO SXT TRACK
{TRIM)
(180930671881 0)
(100°49)

SUNDOWN



205

+28
+38

=57

=37

GETY

(100+51)

(101+01)
{101+05)

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

(101435}

(101+40}

(101+%49)
(102+09)

{(102+11)

EVENT PROG

CALL MARKING ROUTINES(VB7,v57)
{PROCESS 3 MARKSsV93)
TERMINATE SXT MARKS

COPY INITIAL CSM BACKUP INSERTION
PAn

copv LM INSERTION P7s PAp
CALL MARKING RQUTINE(VST)

TERMINATE SXT/VHF MARKS»vBS8
L.OS

SUNUP
MOVE TO COMMAND SEAT

GDC ALIGN TO IMU
VERIFY ORDEAL (V§3)
MOVE TO LEB

CALL MARKING ROUTINES(VB7,VET)
(PROCESS 3 MARKS#V923)

" TERMINATE SXT/VHF MARKS'VB8S8

MOVE TO CMD SEAT

AOS
PITCH DOWN 590 DEG
(1804174/16240)

-31-

=32

-16

MISSION F NOMINAL TIMELINE APRIL 25¢ 1969

GET

(102+14)

(102+29)
{102+30)

{(102+32}

(102+37)

(102+41)

EVENT PROG

ACQUIRE MSFN (V64)

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

COPY CS BACKUP INSERTION PAD
UPDATE AS REQUIRED

(PuD)Y

VERIFY ORDEAL (V83)

EXTERNAL DV TARGETING
(INSERTION)

(P30)

SPS THRUST PROGRAM
{INSERTION)
AUTO MNVR TO gURN ATTITUDE
{110 DEG)
(180+23/272¢0)

(P40)

1
SPS THRUST SETUP
{INSERTION)

GDC ALIGN

(Pa0)

(102+43+18)

BREGRT R HBRRBER BRI HGRAR R RG S ERD

LM INSERTION BURN (=18942+09=83,9)
RAREGGRAROHER DG LD A RRAIRRORER R GO0 W

{102+46+18)

**#ﬂ-#*ﬂi#ﬁ*ﬁﬁ-#ﬂ-#*#**##i*nﬁﬂﬁﬁﬁbiiﬁ-
CSM BACKUP INSERTION BURN )
(175044 09=107,1)

(180932/272.0) )
HHRRGHGRTERRRF TSRS R ORGSR R ST



-4}

=32

~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) =09
{INSERTION)

LM ORRIT PARAMETER D1SPLAY (Va2)
{10X4R)

SUNDOWN

MOVE TO LEB

IMU REALIGN TO REFSMMAT (P52}
(OPTION 3)

COPY GYRO TORQUE ANGLES

MCCwH UPLINK(LM VECTOR) (P00} =04

RENDEZVOUS NAV PROGRAM (P20} =03

AUTO MNVR 70 SXT TRACK(101 DEG)
{180,162/13,0)

CS1 TARGETING PROGRAM (R32) (P20) 0
OBTAIN LM ¢SI AND TPI TyGNSs
LOAD CSI TARGETING DATA

REINITIALZE w MATRIX (V93)
CALL MARKING ROUTINE(VBT7,VET)

TERMINATE SXT MARKS
REINITIALIZE W MATRIX (V93)
MOVE TO CMU 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)
(103+31)
(103+33)

EVENMT PROG

CS1 TARGETING FINAL COMP
COPY CSM CSI SOLUTION
LOAD Ng1 VGY WITH{=) CSM YDOT

(P32}

COPY LM CSI PApD

SPS THRUST PROGRAM,VS6 (P40)
AUTO MNYR TO BURN ATTITUDE

(11 DEe)

(1809166/27790)

SPS THRUST SETUP (P40)

GOC ALIGN
SUNUP

(103+33946)

ﬁﬁ#ﬁﬂﬁﬂ*ﬂi!i**ﬁ*ﬁl&*ﬂﬁ&@ﬁ*ﬁﬁﬁﬂ%&i.

LM cSY RURNKSO S9040)
*eitaﬂﬁ»uﬁaoﬁ#tﬂwnﬁcwwoﬁw*wﬂﬁﬁéﬁﬂﬂ

'““I“*‘&&“*Qiﬁ‘*G&#ﬂﬂﬁﬂ&@**@.ﬂﬁ#ﬂ&ﬂ

-----

GSM BACKUP CSI BURN
15220000

(180+180/27740)
HERRRBGATRBLDDGRRDE DGR RODERNR N RS

TARGET DV PROGRAM (P76}
(¢S}

LM ORBIT PARAMETER DISPLAY(VB2)
(45X45)



wb b

30

GET

(103+38)

{103+41}

{103%44)

{103+55)

(103+57)

(104+02+00)

(104%053)

EVENT PROG

RENDEZVOUS NaV PROGRAM
AUTD MNVR TQ SXT TRACK
(39 DEG)
(1804155/23940)

(P20}

. . -12

CALL MARKING ROUTINES(VB7,V57}
(PROCESS 3 MARKS) )

V6T LOAD WR(000.57+0003e4+00001)

CALL MARKING ROUTINE (Vv57)

TERMINATE SXT MARKS
COPY LM PC TIGN

DUT OF PLANE DATA(VSD)
VOICE LM YDOT TO LM
COPY LM PC PAD

-07

CALL MARKING ROUTINE(VST) 3
-0
TERMINATE MARKS
*##ﬁq#%##ﬁunﬁﬂo#u%##uw#ﬁ#»###u#nuﬁ
LM PLANE CHANGE(0+090)
L2 22 r- T 2.2 1-3- -0 R RN DL YL G YT TY Y *02
LOAD TARGET DV PROGRAM (P76)
INCORPORATE P76 DATA

(PLANE CHANGE) 0

COH TARGETING PROGRAM (P33)
POSSIBLE AUTO MNVR TO SXT TRACK
(TRIM)

{1804157/158+0)
OBTAIN LM GDH TIGN
LOAD ¢DM TARGETING DATA

MISSION F NOMINAL TIMELINE APRIL 25+ 1969

_33-

GET EVEMT PROG
(104+08)
CALL, MARKING RQUTINE(V8T7,V8T)
{(104+09)
AOS
{PROCESS THREE MARKS:V93}
(104+20)
, TERMINATE SXT MARKS
QUT OF PLANE DATA(V9OQ)
VOICE M YDOT TO M
MOVE To CMD SEaY
{104+22)
ROLL 18n DEG AT 2 DEG/SEC
ACQUIRE MSFN
{09167/10890)
(104+25) )
COW TARGETING FINAL. COMP (P33)
COPY CSM CDH SQLUTION
(104+28)
COPY LM CDH PAD
{104+29)
RCS THRUST PROGRAM (Pag)
BYPASS BURN ATTITUDE MNVR
FOR SMalL BURNS
(104+30)
' RCs THRUST SETuUP (P41)
BDC ALIGN
(104+31442)

L a2 1-1-0-3- 00008 20 b1 2-2o1-1-1: 0 4 08 0 L 1LY 2T )

LM CDH RURN(=,89093,43)
URRDHLGBBREDGRSLDLRIRRGRL BRSO NGRRD

d#ﬁﬁ»ﬁﬂu&»»»*aqﬁﬁwq&ﬂw*inﬁéf**anna
CSM CDH BURN (wo6909=540)

{0:188/10840)
GRERBUBUBBBGVEHLRLERBIRNLLESRREVRN D00 NS



«13

GET
{104+34)

(104*38)

(105¢45)

(1046+50)

(104%56)

{(104+58)

{105+02)

EVENT
TARGET DV PROGRAM (PT6)
(CDH)
RENDEZVOUS NaV PROGRAM (P20)

AUTO MNVR TO SXT TRACK

(29 DEG)

(00229/137¢0)
MOVE JO LEB. .
TP1 TARGETING PROGRAM (P34) (P20)
LOAD TPI TARGETING DaTA WITH ELEV

'OPT!ON

CALL MARKING RQUTINE(VB7, VET)
AFTER 3 MARKS PROCESSED
RECYCLE TPI TARGETING

PROGRAM (P34)

'CALL MARKING ROUTINE (V57)

SUNDOWN

CORY LM TPI TIGN
TERMINATE SXT MARKS
MOVE TO CMD SEAT
VEHIFY 0RDEAL(V81!

TPI TARGETING PROGRAM
(TIGN OPTION WITH LM TlgN)

{P34)

SPS THRUST PROGRAMeVES® (tP40)
AUTO MNVR TO BURN ATTITUDE

(53 DEG)

(0+192/15490)

COPY LM TPI P76 PAD

PROG

HUS

=03
0

*02

+03
*11

*i2

MISSION F NOMINAL TIMELINE APRIL 25¢ 1969

=34 GET

(105+04)

(105+086)

EVENT

SPS THRUST SETUP

(Pany
(TPI) X

GDC ALIGN

(105¢09+00)
LR TP T2 ST PY AT T A YL L L L N F Y

(105+21)

LM TPI 8URN (22.2,0,-12.1)

PROG

&o*ua&auﬁ&ﬁ»#&n&caaﬁoeuﬁaawawnqua
W@#Dﬂ#aﬂﬁﬁﬁG%ﬁﬁi&#i#!ﬁﬁﬂﬂﬂ@ﬂﬁﬂﬂbbﬁ'

CSM TP1 HACKUP BURN
“210300’11061
(00209/1590)

Q&ﬂ*#%@-&ﬂﬂﬁ *%#*&Q*ﬁﬁ&ﬂﬂ@ﬁ*ﬁﬂ&ﬂﬂ-ﬁﬂ&

TARGET DV PROGRAM
(TPI)

(P76)

RENDEZvoUS NAY PROGRAM (P20)
AUTO MNVR TO SXT TRACK '
133 pge! ‘
(092&7/#8.0) )

‘MOVE- To LESB

MCC TARGETING PROGRAM (P35)
CALL MARKING RQUTINE(V935!879V57)

TERMINATE SXT MARKS
MOVE To COMMAND SEAT

LOS
MCC1 TARGETING FINAL COMP

COPY CsM MCC1 SOLUTION
COPY LM MCCI PAD

(P35)



GET EVENT PROG GET EVENT PrOG
+13,5 +30 (105+39+00)
RCS THMRUST PROGRAM {P41) AARBREGRRLCRRBEEATRR B RDREDRRBI DGR
AYPASS BURN ATTITUDE MNVR LM Mcga BQRN
+19 (105+24400) R T I ET T LT TR RS A Y A LAY ey
e e L LT A L BEBABS BN OEROREAU D AN RGO GOR TR GHEN
LM MCcl THRUST CSM MCC?2 WACKUP BURN
#hapdpdtatdnpbpbaeinaiatpseisatiats (0.302/20,0}
BHBHORBGBHEBRODBRFHOROR T SRR G SRR ##ﬁwﬁﬁﬁw#“#*ﬂﬂ##**ﬂﬂ*ﬂﬁ*l.b**ﬁ#**ﬁ
CSM MECLl BACKYP nuURN TARGET DV PROGRAM (P7&)
(0+265/2990) {MCC2)
HEGUEODBIBIDDORBBRRDOOW B 2 O0H G AUTO MNVR TO COAS TRACK{VE9) (Pno)
TARGET DV PROGRAM {(PpTH) {34 DEG)
(MCC1) (00274/34640)
+16 *39 (105+48)
MCC? TARGETING PROGRaAM (p35) {P28) THRUST MONITORING PROGRAM (PuTy
POSSIBLE AUTO MNVR TO SXT TRACK (KEY vB3 AND MONITOR LM BRAKING)
(TRIM) RS AT LA I AT T L A LT
*17 # BRAKING GATES RETICLE ANGLE ¢
CALL MARKING ROUTINE (VQ3,VAT,,VST7) % 30 FPS AT 6000 FT «13. DEG., ¢
{105+32) # 20 FPS AT 3000 FT 226 DEG,
SUNUP # 10 FPS AT 2500 FT 54 DEG. #
*26 & s FPS AT S0p FT le60 DEG,
TERM'[NATE SXT MApKS 'H"N'*'ﬁﬁﬁ*ﬂﬁiﬂil#iﬂﬁﬁ.**#ﬂﬁ#*ﬂﬁ#*#*#i{-.
MOVE TO CMD SEAT *43 (105*52)
+«27 REQRDOLRDIURADBD ARG R RRNRTL RGN D RN G
MCCZ TARGETING FINAL COMP {P3IS) TPF(U!310/353!0)
COPY CSM MCC2 SOLUTION AT T T I TR T R T Y X Y 2L L ey
COPY LM MCC2 PAD '
V2845
RCS THRUST PROGRAM (P41)

BYFASS BURN ATTITUDE MNVR

MISSION F NOMINAL TIMELINE APRIL 25s 1969



5.2 HOMIMAL SUMIARY CHECKLIST

=36-

-20

-6

+5

+1%

28

+38

58-40

50

59.00

10

20

30

50

100:00

10

20

30

40

Ll

101:00

20

£

40

50

10200

{CSH_SEP (98:3516}(0,0,-2 53(0:90/%4,01)
u ;——-—— P20 (40°)(0,145/55,0)
s
1 F
H N
\\ P52{0PTION 3)
\ @GOG ALIGH TO TU; VERIEY ORDEAL
| \ MCC-H UPLINK CSH'ARD L VECTOR
L \
N
_\ P20 T@ SXT TRACK (§5°)(0,206/332,0)
NN [T 001 (38 ST no=3)] s #76
4 ————] ——————————P20 (0,227/317,0}
a3 ROLL 180° AHD PITCH Up 70° (180,2?8/258.0)
20_| ¥64; ACQ HSFH (RKD -78; GAM 20)
132 GO/MO-GO P ABORT
s v67 {002.89,0017.3,0000])
i % P20 (25¢)(160,203/543,0)
W |00
£
| b ———f UK PHASING (101 46-21)(170.4,0,-95.6) ] . P76
E
N \ % 0o L ez, vs7, 3 skT M ves
4 \ N R {kARK, TO RiiASNG. +38)
N
¥
i \ GRE [13) =~ COPY CSH BAGKP INSERTIGH PAD AND
. \ v LK INSERTION P76 PAD
o] 3x
s § %: (1)
N
_ V87; V57, 3 SXT MARKS; V93
s {MARK 70" INSERTION -37)
X
. W | o)
F
=20
178

0

+13
+15
+17

+26
+30

+43

PITCH DOWN 50° (180,154/182,0)
P00, V64, ACQ MSFN (RHO -20. GAM 175)

20 4 a MCC-H UPLINK (CSM VECTOR)
0 COPY LM ENSERTION P76 PAD AND
T CSti BACKUP mssanou PAD
30 VERIFY QREAL,
P40 (M10°}(18D, 3/272 0), V58; 5PS SETUP; GRC ALIGN
49 —
H L. [LF [MSERTION {102-33:18
5 CSM_IHSERTION : PTG
50 o F N 752 (OPTICN 3)
H P09, t1CC<H URLINK (LM VECTOR)
103.00 P20 (101°)(180,162/13,0); m; Bel
' W =T V935 V7s
WHE | 15y SXT/VHF (5), \'93 VHF {5}, vO0; VHF(13)
10 (MARK TO CSI -9)
L VHF |-—————V90{CSM AND LM}
20 4 3 \ %., (18}
P32 FINAL COMP 3 COPY LM CSI PAD
30 \ P40 (11°){180,166/277 ,0}, V56, SPS, SETUP; GOC ALIGN
LM CSI_{103 33.46)(50.5,0,0
40— CSH CSi {103:35 46){-52.2,0,01(180,1807277.01 ] ; P16
P20 (38°)(380,155/239,0)
5 1—-—--—ua7 ¥67; 3 SXT MARKS, V67(000.57,0003.4,00001)
50 “ ¥ | (MARK TO PLAKE CHANGE]
W
3
104:00 - [CH PLARE CHANGE —04 [104:0200)) ; P76
10 g 3 | o ‘———vsr, JET3 3 SKT HARKS V93
A % (MARK To CDH -12)
20 Jd o 3 V20{CSH AND LM)
s ROLL 180° (0,167/108,0); ACQ MSFH {RHO -50; GAM 183)
P33 FINAL COMP; COPY LM COH PAD
20 -5 P4Yy VE6: RCS SETUP, GDC ALIGH
183 ————[LWK CCH _[104-31 42}(- 30,3 2
(CSM COB (104531 42)(-.6,0,-5.01(0,188/108,0)] ; P76
40 —J , o 30 (29°{0,220/137,0); P3F
§ S S{T (18} \(l% V57: 3[v!F ))mxs ¥32 p3d RECYCLE, V93
S I \ VuF | ————— copy tn TP1 TIGH
\ —— VERIFY ORDEAL
10500 P34 RECALL WITH LM TP TIGN
= P40 (53°)(0,192/15.03; COPY LM YPI PAD
LM TPT (106-09+00}(22.2,0,-12.1 .
0 o \ S% TPL (105-09;0051-21 8,0,11 6)(0,208/15.0)] 3 P76
L == P20133°1 (0, 247/98,0), P35
0 Va3, Va7 ;v57 (MARK T0 TET +11)
0 o4 S \ PAT BYPASS MAVR
\ - .
» A wWio ¥93,¥82,v57 {1ARK TO TP1 +26)
F P35 EINAL CONP: P41 BYPASS MAVR
0 |____[FiCCZ (105, 39:00)(0,302/20,0
V8BS 10 COAS TRACK {34°)(0,274/346,0)
¥47,¥83
5 1 | sz
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NOMINAL DETAILED PROCEDURES

The following four sections contain 1) The procedurail 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
L0OS to the LM, and 4) A Summary of the inertial roll gimbal
angle and the ORDEAL pitch and inertial pitch gimbaf angles
during the nominal F Mission.
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Procedures Ground Rules

6.1.1 The CSM‘wi11 be targeted for a TIGN three minutes after
‘the LM TIGN for the insertion burn. No bias will be
used for the CSI, 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 wiil 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), CSI (16 Sec),
and TPI (8 Sec).

6.1.4 The CSM will compute using V90, 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 wi11rbe verified approximately
once per orbit, '

6.1.6  The GDC will 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 DY test, and EMS
accelerometer check, identified 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
maneuvers and the time required to move js Tless
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 i

= 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. perjods have not beén

scheduled. They will be included, as 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 (P00 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, CbH, 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

#&&#&####*#ﬁ*ﬁ*ﬂ####**##*#*é%#*###ﬁ#ﬂ**#%Gﬂﬂﬁ“#%ﬂ

* %
® MISSION F RENDEZVOUS PROCEDURES #
* &

WREREROGDRDIRCIQHAT LR R TR B E RGN R TR EG S

%&Gi#i##ﬂﬂﬁ#%**ﬂﬂ&#&Qﬂ%*#ﬂﬂ&*%“*ﬁ***l#ﬂu***&ﬁ*#ﬂ#

& ASSUMED INITIAL SWITCH SETTINGS @
ﬁﬁﬁ#@ﬂﬁ#@u#bﬁﬂ*ﬂﬂi#%*ﬁﬁ*#ﬁ#«ﬁ#ﬁ@ﬂﬂ**#*ﬂ#%ﬁ#ﬁﬁﬂﬂﬂ#

“4CDR SWITCH sé?riuesqa

CMC ATT-:MU

FOAT SCALE=5/1.

JFDAT SELECT =1 /2

Fpar. SOURCE-ATT SET

ATT. SET=IMU

MAN ATT.(3)=RATE €MD

LIMIT CYCLE=OFF

ATY DB=MaX

RATE=LOW

THC=LOCKED.

RHC=LOCKED .. -

.-TRANS CONT PNRnoN(UP)‘

ROT. CONTR PWR NORMAL {BOTH)=
. AC/DC .

ROT, CONTR PWR DIREcTtBOTH)"

OFF

S¢ CONT=cHMC .

CMC MODE=AUTO

AMAG MODE(3)=RATE2

SPS THRUST DIRECT=NORMAL

DV. THRUST (AYR) =OFF

4>

§CS TVC (BOTH)~RATE CMD
SPS GMBL MTR{4)=OFF
DV AG=LM/CSM
IMU CAGE=OFF -
EMS ROLL=OFF
« 05 G=OFF
LV/SPS IND (BOTH)=PCsGPI
TVC GMBL DRIVE (BOTH)=1
FCSM(A9B8)=RESET/OVERRIDE
EMS FUNCTIQN=OFF
EMS MODE=STRY
UP TLM{CM3IU) =BLOGCK
RCS TRNFR=SM
PANEL 8 CB CLOSED EXCEPT
RCS LOGIC(2)
nOCK PROBE (2)
ELS BAT AyBAT B
el VENT FLT/PL
FLOAT BAG(B)
SECS ARM BAT A.BAT B
AUTO RCS SEL(16) =MNA
EXCEPT
«C4 (*PITCH=X) =0FF
«B83 (+YAWRX) =OFF ~
TV¢ SERVO PWR (BOTH) =OFF
FDAT/GP] .PWR=BOTH
-L0GIC PHR 2/3=0N{UP)
SCS ELECT PWR=GDC/ECA
SIs COND/DRVR BIAS PWR(2}=if)
BMAG PWR(BOTH)=ON
c0AS PWR (L WIND)=ON

MISSION F PETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL 25, 1969
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FOAT SW1=INERTIAL

FDAI SW2=0RB RATE
EARTH/LUNAR=_UNAR

ALT SET KNOB TO AVE ALT
MODE=OPR/S| OW

48| MP SWITCH SETTINGS#*#

6/N PWR=AC)

MN BUS TIE(2)=OFF

NONESS BUS=OFF '

PANEL 5 G6/N ¢B(10)=CLOSED

PANEL 229 CB CLOSED EXCEPT
MN REL PYRO(2)

##CMP SWITCH SETTINGS#»

G/N PWR OPTIpS=0N

G/N PWRy IMU=ON

RNDZ XPONDER=QFF
OPTICS MODE=EMC

ZERO OPTICS=ZERO

CONT SPEED=LO

CONT COUPLING=RESOLYED
S¢T TRUN~SLAVE To SAT
CONDITION LAMPS=0ON
UP TLM(LEB)=ACCEPT
C/WeNORMAL

Cru=CSM

C/W=POWER

MISSION F NETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL 25, 1969
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HBRDPRFUTHERBER IR EG AR R DSBS LIRS RO SR

® - L
@ TIMELINED RENDEZVOUS PROCEDURES &
* *

Qﬁﬂ*ﬁﬁﬁ#QW#Q*”#»&“G%#Q***Q###ﬂ%ﬁ??#ﬂ#ﬁﬁ#*iﬂﬂ&ﬂ%%#

G*ﬂﬂi###ﬂﬂ@dﬁﬂ%##ﬂﬁ%&#Qﬁﬁﬂﬁdﬁﬁﬁﬂﬂﬂﬁﬁﬁﬁ4@&#*#”***%

* PROCEUURES THRU UNDOCKING #
.Gﬂﬁ#*b%ﬁ#*#*ﬂ#o#bﬂbﬂ%ﬁ###ﬁ#iﬂﬁdﬁu###ﬂ#ﬂﬁ*#ﬂ#ﬁnhﬁ

t9?¢03) o ]
MOVE TO CMD SEAT
A497405) .
#oMCCeH UPLINK RLS(AS REQUIRED)®®
AND CSM STATE VECTOR
Pao SKEY' 'VITEOOE

WP TLM(CM) (MNC)=ACCERPT
"MONITOR ‘UPLINK ACT LT=ON
MONITOR GND UPLINK
MONITOR UPLINK ACT LT=OFF
UP TLM(CM) (MDC) »BL.OCK
CONFIRM COMP LT=0OFF

KEY V66E -

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

MISSION F NDETAILED REMDEZVOUS PROCEDURES)

(97+14)
SoVERIFY DAP WIDE DR FOR##
M RCS CHECKS

KEY V48E

F 04 46 (DaP CONFIGURATION)
'VERIFY Rl = XXX1X
PRO

F 06 47 (CSM AND LM WT)
"PRoO )

F 0b @8 (Sps GMBL TRIM)
PRo

(9T7+20)

(97+27}
(97+30)

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

VERIFY AUTO RCS SEL
«C4 (SPLTCH=X)=0FF o AND
-BB(#YAwa)wOFF{FOR LM
ROR SELF TEST)

VERIFY RNDZ XPNDRwOFF

LOSS OF SIGNAL .
CONF IGURE CAMERA!

CHM/SEQR/18/CEX=BRKT(RH WIN)
IRlFll:ESO:INFINITY)GFﬂSv

15 MIN

REVISION As APRIL 25, 1969



(aT7+38) 06 18 (COMMANDED RyP,Y)
#eLOAD DAP# MONYTOR AUTO MANEUVER
KEY V&48E F 50 18 (COMMANDED ReP,yY)
F 04 46 (DAP CONFIGUQATION) {1809282/14414)
LOAD KEY ENTER
ellie (97+46)
11111 CMC MODE-FREE(AS REQ FOR AGS
PRO cALIB)
F 06 47 (CSM AND LM WT) CMC MUDE=AUTO(AFTER 32 .SEC)
LOAD PERFORM SYSTEMS CHECK
+37768 ﬂND SWITcH VERIFICATION
+30847
'PRO (97+50)
F 06 4B (SPS GMBL TRIM) YAW 14 DEG LEFT AFTER
LOAD LM AGS cALIBRATION
- =00052 (180931271690}
+00059% (97+52)
PRO MOVE: TO LEB
KEY V46E
KEY V62E "RNDZ XPNDR ACTIVATION®®
(9T7+38) AND SELF TEST
SUNUP
VHF AM A=SIMPLEX CB RNDZ XPNDR FLT aUs-cLOSg
VHF RCY ONLY=8 DATA RNpZ XPNDR PWReHTR FOR 1 MIN
(6T+40) FOR SELF TEST
##MANEUVER TO UNDOCKING ATTITUDEw# RNDz XPNDR PWR=PWR
(INERTIAL SEP ATT EXcEPT ROLL .SYS TEST (LH)«XPONDER
AND '14 DEG YAW) SYS TEST(RH)=A(RRT XMTR OUT
, PWR)
KEY V49E RNDZ XPNDR TEST~TEST (HOLD)
F 06 22 (COMMANDED RsPeY) SYS TEST IND=GRATER THAN 1 vpC
LOAD{180,14914) sYs TEST(RH}-B(RRT AGC S1®)
PRO RNDZ XPNOR TEST=TEST (HOLD)
F 50 18 (COMMANDED RePeY) sYs TEST INo-GREATER THAN 1
PRO vDC

45

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



{98+08)

~46-

RNDZ XPNDR TEST=pOPERATE
SYS TEST INU=~0=4,5 VpC
SYS TEST(RH}=C(RRT FREQ LOCK)
SYS TEST IND
= ESS THAN 48 VDC UNLOCKED
=MORE THAN 4 vDC LOCKED
SYS TEST(RH)=B(RRT AGC $IG
OPERATE)

MOVE TO CMD SEAT

##GDC ALIGN TO IMUw®

16 2¢

(98+¢06)

F 04 06
F 16 44

KEY V16N20E

(RePeY)

AYT SET YHUMRWHEELS TO N20

FDAI SELECT=1

NULL ATT ERROR NEEDLES
ON FDALI 1 WITH AYY
SET THWUMBWHEELS

FDAI SELECT=i/2

ATT SET~GDC

DEPRESS GDC ALIGN PB

ATT SET=IMU :

KEY RELEASE

@4ORDEAL VERIFICATION®#

KEY .VBZE

{VEHICLE OPTION CODES)
PRO .

(HA HPo TFF)

CALC AVE alT

PRO

ALT SET KNOB TO.aAVE ALT

"‘25

F 16 54

(98407}

KEY VB3E

(RyRDOT( THETA)

VERTFY RSRpOT=O

IF NOT.KEY V66E
SLEW/ADJUST FDAY TO THETA

PRO
S/ CONT~SCS

®®LOAD DAPu#

F 04 46

3]

00 47
F 06 48

KEY V48E
(DAP CONFIGURATION)

11102
1111}
B

LOaD

PRD
(CSM AND LM WT)
FRO
(SPS GMBL, TRIM)

PRn

KEY V46E

*#PROCENURES FOR UNDOCKING®®

{(98+10400)

INSTALL DOcKING TARGET

RATE=H]

ROT CONT PWR DIR(BOTH}=MNA/MNB
RHe=ARMED

THC=ARMED

CB nOCK PROBE {2)=CLOSED

EVNT TMR RgESET-DOWN

EVNT TMR START (ON CDR SIGnaL)

MISSTON F DETAILED REMDEZVOUS PROCEDURESs REVISION as APRIL 25, 1969


http:98.10.00

wy.

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

PROBE EXTn/REL TR(2)=GRAY TO
BP TO GRAY

.MONITOR (M UNDOCKING/MAINTAIN
UNDOCKING ATTITUDE
(180+12/1490)

PROBE EXTD/REL=RETR

DV CG=CSM

AUTO RCS SELECT
=B3 (+Y\W=X) »MNA
=C4(=PITCH™X) =MNA

ROT CONT PWR DIR(BOTH)=OFF

BMAG MODE (3)«ATT 1/RATE 2

CB DOCK pPROBE (2)=QPEN

MISSION F DETAILED RENDEZVOUS PROCEDURES BEVISION Ay APRIL 25, 1969
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RGN RGRHHDBEDRRERBRRUBRHF AR BELL R IR HT AR RS GHARHY o6 (98+2V)
# PROCEDURES FOR * @M STATION KEEPINGH#
@ UNDOCKING THRU SEPARATION »
Q&*ﬂ%uﬂu#ﬂﬁ#&ﬂ%&#ﬁ#ﬁﬂ%ﬁﬁ#*ﬁ#ﬁuﬂ&%*&#ﬂ&d##&%“**ﬂ#& THC=LOCKED
RHC=LOCKED
. . =12 (98+23) -
B08M STATION KEEPINGa## cOry DOI PT6 PAD
COPY INITIAL PHASING P76 PrD
ATT DHE=MIN COPY INITIAL PDI ABORT P76 PAD
RNDZ XPNDR PwR-PwR{VER!FY) cOpPyY NOMINAL BURN TIME PAD
PERFORM STATION KEEPING
* MANEUVERS/MAINTAIN 40 FT (98+29)
SEPARATION ??RELOAD DAR @
FOAI SCALE=S/S _ KEY V48E
ROLL 180 npEG LEFT af F 04 48 (Dap CONFIGURATION)
~ 2 DEG/SEC | L0AD
(Or52/14!0} il112
FOA] SCALE=B/1 01111
;|
uuACGUIRE-MSFNua ; PRO
- F 06 47 (CSM AND LM WT)
KEY V64E i ‘ pPRo
F 06 51 (RHO3GAMMA+BLANK) F 06 48 (S5pS GMBL TRIM)
' SLEW HI. GAIN ANT PR
(9B¢13) _ . BMag MODE(3)=RAYE 2°
ACQUISITION OF SIGNAL REY V46E
ACQUIRE MSFN s/c CONTmCMC
PRO
g (98+30) _
ACTIVATE CoLOR: TV P30 KEY V3TE30g

TAKE PHOTOS
INSPECT LM DURING LM 360 DEG
Yaw

F 06 33 (GeET OF SEp) ~
LOAD GET OF SEPARATION
(98+55%44)
PROD

MISSION F DETATLED RENDEZVOUS PROCEDURES, REVISION A, APRIL 25, 1969
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F n6 81 (VG=LV)
LOAD (QeDem=2, 5)
PRO
F 06 42 (MA'HPIVE)
VERIFY VG“Z-S
PRO
F 156 4% (MKSeTF1sMBA)
SET MDC ET TO TFIoCOUNTING
DOwN
CONFIRM MBA ILESS THAN 45 DEG
PRO
F 37 88

=3 (98+32)
#4RCS SEPARATION BURN SETUPw#

P41 KEY 41E

: F S0 18 (COMMANDED R4PoY)
PRO

06 18 (COMMANDED R.P+Y)
MONITOR ATTY TRIM
F S0 18{COMMANDED RsP1Y}

RHC=ARMED
ALIGN S/¢ N ROLL

PRO
06 18 (COMMANDED R,PyY)
MONITOR ATY TRIM
F 50 18 (COMMANDED RyPyY)
KEY ENTER
06 85 (VG=BODY)
MONITOR COMP ACTV LT
BMAG MODE(B)-ATT 1/RATE 2
RATE=LOW
EMS FUNCTION=DV SET
SET DV IND TO +2.5
EMS FUNCTIONDV

=00+40
=00+35
=00+30
16 85

=00+25

0%00 (98+35+16)
F 16 8s

ﬂﬁiﬁﬁ#*iGii*i!ﬂiﬁli&ﬁﬂ**ﬂﬂﬂﬂﬂlibﬂiﬂ'

LA T TT LT 22T 22 P Y AR AL L L 8 Y B

MONTTOR COMP ACTV LT=0UT
DSKY BLANKS

(VG=BODY) (AVG G ON)
COmp ACTV { T=2 SEC FASH
EMS MODE~NORMAL

CK vG FOR HI PIPA BIAS
(LESS THAN 2,0 FPS PER 5
5EC)

THC~ARMED

(VG=BODY)

SET MDC ET COUNTING UP
FROM SEPARATION

INCREASE VG=BODY FROM
(+24590,0) TO (+5,00040)
BY THRUSTING AFT

cSu PERFORMS SpPARATIUN BURN
{0c09mE5)
(0090/14+0)

WHEN BURN COMPLETE® VOICE
CONFIRMATION TO LM

MISSTION F DETAILED REMDEZVOUS PROCEDURESy REVISION A, APRIL 25, 1969
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EMS MODE=STBY
RECORD DV IND
EMS FUNCTION=OFF
RHC~LOCKED
THC=LOCKED
BMAG MODE(3)eRATE 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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QGG%##*%“*“##“##%#%##ﬁﬂﬂﬁ*ﬂ*ﬂﬁ####*ﬂﬁ%*ﬂﬁﬂﬁ##ﬁ*#ﬁ

@
4

PROCEDURES FOR ‘ #
SEPARATION THRU PHASING ®

DURIRRRERLDRHBERN GRS OB ERGTER SRR U RSIFRS ORGSR RGHH

(a8+39}

P20

#EMANEUVER TO SXT TRACK ATTITUDE#s

KEY 20E

F S50 18 (COMMANDED R4PisY)
PRO

06 18 (COMMANDED ReP,Y}

MONITOR AUTO MNVR

F S0 18 (COMMANDED R,P»Y)

(09142/5440)

KEY ENTER

VHF ANTwRT

EMS FUNCTION«VHF RNG
EMS MODE=VHF RNG

VHF AM Am=QFF

VHF AM B=QUP|EX

VHF RCV ONLY=OFF

VHF RANGING=RNG

VHF RNG=RESET

MONITOR EMS FOR RANGE

KEY VB3E
F 16 5S4 (RyRDOT+THETA)
COMPARE EMS AND VB3 RANGE

(58+50)

{08+558)

Ps2

COMPARE LM RR RANGE AND
RANGE RATE WITH EM®
AND V83 RANGE AND RANGE
RATE

PRO

MOVE TO LE®

PERFORM OPTICS CHECKS
ZERD OPTICS=0FF

ZERO OPTICS=ZERO(LS SEC)
ZERO OPTICS»OFF

MONYITOR LM IN SCT AND SXT
OPTICS MODE=MAN

SUNDOUN

*#REALIGN IMU TO REFSMMAT#®

F 04 06

F 50 25

F ol 70

ADUUST RETICLE BRTNESS

KEY V3I7ES2F

{ALIGN OPTION CODE)

LOAD 00003 IN R2 FOR
REALIGN TO REFSMMAT

PRO

(000155 PERFORM STAR ACQ)

OHC=MANEUVER SCT TO ag@
TWO SUITABLE STARS
(ALTAIR=2409PEACOCK=42)

PR )

{(STAR CODE)

CHESK FIRST .STAR CODE

ZERO OPTICS=ZERO(15 SEC)

ZERD OPTICS~OFF
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a6

06

F N6

92

312

25
71

70

92

88

25
71
05

OPTICS MODE=CMC,

PRO

{SHAFT o TRUNALANK)

MONITOR OPT DRIVE TO STAR ONE
TDENTIFY STAR ONE

O0PTICS MODE=MAN

(PLEASE MARK)

CENTER FIRST STAR IN SXT
MARK ON STAR UNE

(000169 TERMINATE MARK SEQ)
PRO

(MARKED STAR CODE)

PRO

{STAR CODE)
CHECK SECOND STAR CODE
ZERO OPTICS=2ERO (15SEC)
ZERD OPTICS=OFF
OPTICS MODEeMC
PRO
(SHAFTs TRUNyRLANK)
MONITOR OPT NRIVE TO STAR TWwO
INENTIFY STAR TWo
OPTICS MODE«MAN
(PLEASE MARK)
CENTER SECOND STAR IN SAT
MARK ON STaR TwWO
(000169 TERMINATE MARK SEQ)
PRO)
(MARKED STAR CODE)
PRO
(ANGLE DIFF)
ggpv DATA ON CHECKLIST
n

-52-

P00

199403)

0t 93

50 25
25

10

50
01

06 92

(GYRC TORQ ANGLES)

cOPY DATA ON CHECKLIST

PRA

(200149 PERFORM FINE ALIGN,

PRO

(00015+PERFORM STAR ACQ)

PRO

{STAR CODE)

L0AD THIRD STAR CODE
(RASALHAGUE=35)

ZERo OPTICS-ZERO (15SEC)

ZERQ OPTICS=0FF

DPTICS MODE=CMC

PRO

(SHAFT s TRUN 9 BLANK)

MONTITOR OPTICS DRIVE TO STAR
THREE

ZERD OPTICS~ZERO

KEY V37E00E
SET LEB ET COUNTING DOWN
TO LM DOT TIGN

MOVE TO CMD SEAT

#ual IGN GDC TO TMUSs

16 20

KEY V16N20E

(RngY)

ATT SET THUMBWHEELS TO N2{
FDAT SELECT=l
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wbhge

NULL ATT ERROR NEEDLES -5
ON FDAI 1 WITH AYY
SET THUMBWHEELS g
FOAI SELEeT=1/2
ATT SET=GDC .
DEPRESS GDC ALIGN P8,

(99+25)

LOSs OF SIGNAL

{95¢28)

@SMANEUVER TO SXT TRACK ATTITUDF®®

P20 KEY V3TE2QF
ATT SET=1My F 50 18 (COMMANDED RoP,Y)
KEY RELEASE PRA
06 18 (COMMANDED ReP,4Y}
#Q0RDEAL VERIFICATION®® MOVE TO LEB DURING AUTO MNVR
F S0 1a {COMMANDED RsPoY)
KEY VB3E (09206/332+0)
F 16 54 (RyRROTHTHETA) KEY ENTER
SLEW/ZADJUST FDAI TO THETA
PRO ZERO OPTICS=QFF
OPTICS MODE®CMC
=29 (59405) : . :
#H#MCCoH UPLINK{CSM AND LM VECTOR)## wg (99+390)
VERIFY VHF aM A=SIMPLEX
UP TLM(CM) (MDC)»ACCERT VERIFY PCM BIT RATE=LOW
MONITOR GND UPLINK =2 (99+32)
MONITOR UPLINK ACT LT=0FF P76 KEY V3TE76f
UP TLM(CM) (MDC)«BLOCK F 06 84 (Dy,S OF LM DOI BURN)
CONFIRM COMP ACT LT=0OFF kgAD {=71e100pee3)
o}
SET MDC ET COUNTING DOWN F 06 33 (BeTI OF_ DOI)
TO LM pOI TIGN L0ap LM DOT TIGN +20 SEC
{99434+19)
{(99+1¢4)
VHF AM A=STMPLEX 0400 (99+33459)
VHF AM Be=(QFF HU DO HIVL LR OHBRBBRGRHVLGREIB DG EHO-
VHF RCV ONLY=B DATA LM DOI BURN T
VHF RANGING=OFF (=71le190e09=003}

HEWPODSHTGEETNFHI IR ERIVGODRONL S HRD
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MOVE TO CMD SEAT

(99+386)
VHF AM A=OFF
VHF AM B=UUPLEX
VHF RCV ONLY=OQFF
VHF RANGING=RNG
VHF RANGING=RESET(NU VQICE 12
SEC)
COMPUTE RDOYT FROM VHF RANGE

CONFIRM LM BURN COMP|ETE

PRO/INCORPORATE PTe
F 37 88

KEY VB2E
F 04 06 (VEHICLE OPTION CODES)
LOAD R2m00002
PRO
F 16 46 (HASHPTFF)
PRO
F 37 88

(29+37)
SUNUP
{o9+38) .
##MANEUVER TO TRACK ATTITUDE®#

P24 KEY 20E

MOVE TO LER

{99+41) i
ZERO OPTICS=ZERC(1S SEC)
7ERO OPTICS=0FF

-54.

eh3

u39

(99+44)

{100+0m)

P00
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 PIYCH UP 70
nEG AT 1 DEG/SEC
{1809278/26800)

FDAY SCALE.5/1

RHCwLOCKED

KEy V3TENOE

KEY VO4E
(RHO2GAMMA ¢ BLANK)
SLEW HI GAIN ANT
2RO

ACQUISITION OF SIGNAL
ACOUIRE MSFN -

0BTAIN GO/NO GO FOR PDI ABORT
MOVE TO LEB

KEY V6TE

F 06 99 (PNSoYEL ERRsOPTION €ODE)
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(100+25)
P20

F 50 18

06 18

F S0 18

F 51 BB

(100+37)

LOAD Wl

*002.89

+00173

+00001
PRO

##MANEUVER TO TRACK ATTITUDE«#

KEY V3TEZOE

{COMMANDED R4PsY)

PRO

{COMMANDED R4PeY)

MONITOR AUTC MANUEVER

{COMMANDED R,PsY)
c130-293/z43e0)

KEY ENTER

ZERD OPTICS=0FF

KEY VBTE

KEY VSTE

{PLEASE MARK)

OPTICS MODE~MAN

OHC=CENTER tM 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 VB8E/TERMINATE VHF RNG

-85~

0400

(100+47)

P76

F 06

F 37

F o4

F 16

(100446421}

84

33

BB
06

46

{ 88

GQ%%&Gﬂﬁﬂﬂﬂ**Nﬂ&ﬂ%%#“ﬂlﬂ*&#%ﬁdu“&&

LM PHASING BURN
(17064909295,6)
t180:307/193,0)

BOHRSRBLFR IV HB AR REDRBR G0

CONFIRM LM BURN COMPLETE

KEy V3TET6E
(DVeS QF LM PHASING BURN)
LOAD(170,4,04m85,8)
PRO
(GETY OF PHASING BURN)
LOAD LM PHASING TIGN
+32 SEC
(100446453)
PRO

KEY VBZE

{(VEHICLE OPTION CODES)
LOAD R2m00002
PRQ

(HA'H?’TFF)

PRO
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SORBDRBFBHBTRGSR BRI UBOFRSHSRHHASHE GRS E NGRS ( 101# 1 & )
. PROCEDURES FOR ' # KEY VSTE
» : PHASING THRU INSERTION @ F 51 BB (P_LEASE MARK)
FHOGERR BRI RIRE ISR ERERICRG ORI RGOSR OGS SeR S QPTICS MODE""MAN
' OHC=CENTER LM IN SXT
MAKE 10 MARKS IN NEXT
10 MINUTES
{100%48) : (101%24)
##MANEUVER TO TRACK ATTITUDE®+ PRO/PROCESS LAST MARK
‘ KEY VBBE/TERMINATE VHF RNG
P20 KEY 20E ZERO OPTICS=~ZERQ
{100¢49) OPTICS MODE=CMC
SUNDOWN
{100¢81) MOvE TO CMD SEAT
KEY VBTE
KEY VSTE LOSS OF SIGNAL
F 51 BB (PLEASE MARK) o {101%35)
OPTICS MODE=MAN ‘ SUNYP
OHC=CENTER LM IN SXT (101+40)
MAKE 4 MARKS IN NEXF RBALIGN GDC TO IMUBe
3 MINUTES
{(100+54) ' KEY V16N20E
KEY VO3E(REINITIALIZE W MAT) 16 20 (RypoY)
MAKE & MARKS IN NEXT ATT SET THUMBWHEELS TO N20
7 MINUTES FOAT SELECT=1
(101+01)} NULL ATT ERROR NEEDLES
PRO/PROCESS LAST MARK ON FDAL 1 WITH ATT
OPTICS MODE=CMC SET THUMBWHEELS
FDAY SELECT=1/2
(101¢05) ATT SET=GD¢
COPY INITIAL CSM BACKUP DEPRESS GDC ALIGN PB
INSERTION PAD . ATT SET~IMu
(101¢10)

COPY LM INSERTION P7s PAD
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=58

w54

37

#RORDEAL VERIFICATIONN“

F 16 54

(101*48}

{101¢4%)

F 51 B8

(101452)

{102¢09)

KEY VB3E

{ReRDOTHTHETA)
SLEW/ADJUST FDAI TO THETA
PRO

MOVE TO LER

SET LEB ET COUNTING DOWN
TO INSERTION USING LM
INSERTION TIGN «3 MIN AND
MISSION TIMER

ZERO OPTICS=0FF

KEY VBTE

KEY VSTE

(PLEASE MARK)

OPTICS MODE=MAN

OHC=CENTER LM IN SXT

MAKE 4 MARKS IN NEXT
3 MINUTES

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

PRO/PROCESS LAST MARK

KEY VBBE/TERMINATE VMF- RNG
2ERO OPTIaS=2ERO

OPTICS MODE=CMC

MOVE TQ cMD SEAT

“57-
(102+11)

=32 (102¢14)

PoOO
F 06 51

ACGUISITION OF SIGNAL
PITGH DOWN 50 DEG
(180+194./18240)

KEY V37TE00E

KEY VO4E

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

PRO

ewicCed UPLINK CSM VECTOR®®

(102¢29)

UP TLM{CM) (MDC)=ACCERT
MONITOR UPLINK ACT LT=ON
MONITOR GND UPLINR
MONTTOR UPLINK ACT LT~OFF
UP TLM(CM] (MDC)=BLOCGK

cOPY LM INSERTION P78 PAD
UPDATE AS REQUIRED

copy GSM BACKUP INSERTION paAD
UPDATE AS REQUIRED

SET MDC ET COUNTING DOWN TO
INSERTION USING LM
INSERTION TIGN 3 MIN AND
MISSION TIMER

_ ®WORDEAL VERIFICATION®#-

KEY V83E

F 1654 (R,RDOTsTHETA)

SLEW/ADJUST FDAT TO THETA
PR
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olb

{102+30)
‘ ##TARGET CSM INSERTION BACKUP#e

P30 KEY V3ITE30E
F 06 33 (GETI OF CSM INS BACKUP)

LOAD (102+46+18)
PRO
F 06 B1 (VG = LV)
. LOAD(175¢450,=10741)
PRO
F 06 42 (HAsHPSVYE)
PRO
F 16 45 (MKSeTFI4MGA)
VERIFY ET=TFI .
CONFIRM MPA LESS THAN 45 DEQ
PRO
F 37 BB

{102+32)
##MANEUVER TO INSERTION ATTITUDE®®

P4l KEY 40E
F 50 18 (COMMANDED R,P:sY)
PRO
06 18 (COMMANDED R,PeY)
MONITOR ATT MNVR
F 50 18 (COMMANDED RyPsY)
(180+3/7272+0)

(102+37)
@H¥SETUP SPS INSERTION BACKUPH

EMS MODE=~STRY
EMS FUNCTION=OV SET

LOAD INSERTION BURN VC

EMS FUNCTION=DV

FDAYI SCALE=S/5

RATE=HIGH

RHE PWR DIRECT (BOTH!=MNA/MANB
BMAG MODE (3)=ATTI/RATEZ

SCs TVC (BOTH) =RATE CMD

TVC GMBL DRIVE(BOTH)=AUTO
AUTO RCS SEL A/¢ ROLL (%) =MNA
RHC=ARMED

ALIGN S/C TO 180 DEG ROLL
PRO
06 18 (COMMANDED RyPyY)
MONITOR ATT TRIM
F 50 18 (COMMANDED RyPyY)

#4G0¢c ALIGN®®

ATT SET THUMBWHEELS TO N18
FDaA1 SELECT=1
NULL ATT ERROR NEEDLES
ON FDAT 1 WITH ATT
SET THUMBWHEELS
FOAY SELECT=1/2
ATT SET~GDe
GDe ALIGN pB=PysH
ATT SET=1My

KEy ENTER
F 50 25 (00204s GMBL DRIVE TEST)

MISSION F DETATLED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969



~-59-

=3 {102+43+18) #m(0905
MONITOR LM ENGINE IGNITION # F 99 40 (;FIOV090V3-
*

HEBLERNDRERIRURRRHDDRERDGREDROS RS @ PRO

LM INSERTION HURN ®00+400(102+46+18)}

(»189,2+0,19=83,9} *ﬂnnuoﬁﬂwa#n*##aﬁ&aau*ﬁuiu{ﬁa
L LT A T AT R A T CSM BACKUP 'INSERTION BURN
o ' {(17544900+107e])
1180+32/272,0)

lﬁiiﬁiﬂﬁﬁiﬂﬂﬁﬁﬁ#&%*#n#*##ﬁ*ﬁﬂ*i**ﬁﬂ*ﬁ*ﬁﬁﬁﬂiﬂn**i!
HORRBRGRTRERESBRREN RSN NP S
. IF LM eannoT PERFORM THE ‘URN
{USE -ZERO INSERTION CHECKLIST)
(FOR PARTIAL LM INSERTION GO TO
PARTIAL INSERTION CHECKLIST FOR
RESCUE 2 BURN AT 103+32)
##ﬂbhﬁ*d%ﬁ#ﬂiiﬁ*ﬁﬁﬁh###ﬂ*uiﬁ&
MN BUS TIE(BOTH)=ON '
NONESS BUS=MNA
SPS HE. VLV T8 (BOTH)=BP
SPS HE VIV (ROTH)«AUTO
VERIFY SPS TH LTm=OFF
GMBL MTRS{4)«ON{SEQUENTIALLY)
TVC SERVD PWR I-ACI/MNA
TVC SERVO PWR 2=AC2/MNB
KEY ENTER
06 40 (TFIsVGeDV)
DV THRUST A=NORMAL

&nunna&nﬁioﬁ#*ﬁunaﬁuaﬁoﬁﬂaﬂﬁﬂ

+00+01

) 06 40 (TECIVGIDV)
THC=TERMINATE ULLAGE
MONTTOR SPS BURN

F lé 40 (TFCoVGoDV)
DV THRUST A~OFF ,
GMBL. MTRS {4 )=0F F/SEGUENTIAI'LY
PRO

F 16 85 (VG=BODY)

. THC»NULL V@S

THC =l OCKED
EMS MODE=STBY
TVE SERVO PHWR(BOTH)=OFF
SPS HE VLV (BOTH)=OFF
MN gUS TIE(BOTH)=OFF
NONESS BUS=OFF
PRO '

P E R RN N RN EEE TR TN NN
CEEB EE VL EBLERO S X L EE S E LS B KK SS

S P L LD SEBCC S S LT & 3 B
' EE NN FEEE I EEE R E RN EEEEE S

" THC=ARMED F 37 BB
-00*35 (CONTINUE DETAILED PROCEDURES*
DSKY BLANKS gUT DELETE P76)
«00+«30 0Ga&n*&*u#ﬁ*a#ilﬁuaﬁb*aiﬁa%&uﬁaﬁa»ﬁéﬁnbaﬂuba&*aal
06 40 (TFL.VGsDV) (AVE G On)
EMS MODE=~NORMAL
900*15

THC=APPLY ULLAGE

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL 25, 1969


http:BOTH).BP

~60=

CONFIRM LM BURN COMPLETE

P76 KEY V3TET6E
F 06 B4 (DVeS OF LM INSERTION BURN)

RHC=LOCKED

THC=LOCKED

AUTO RCS SELe A/¢ ROLL (&) ~OFF
EMS FUNCTION=VHF RNG

EMS MOUEwVHF RNG

VHF RNG=RESET

FDAI SCALEe5/1

RATE=LOW

ROT CONT PWR DIRECT (BOTH)=OFF
BMAG MODE (3) =RATE2

TVC GIMBAL DRIVE (BOTH) =1

LOAD (=18%4¢2409-83.9)
PRO
F 06 33 (GETI OF INSERTION BURN)
LOAD LM INSERTION TIGN
+8 SEC
{102+¢43¢18)
PRO
F 37 BR

KEY VB2E
F 04 06 (VEHICLE OPTION CODES)
LOAD R2m00002
PRO
F 16 44 (HASHP2TFF)
PRO

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



ROBRGERRGIRIRRLRIHEHHORONDRBIEIFDRBDNAR RGN RRIRD
#* PROCEDURES FOR ‘ \d
*- INSERTION THRU- CS1 *

iﬁﬂﬁﬂﬂ*#*lﬂ*.*ﬂﬁﬂ!*ﬂﬁ##Gﬂ“ﬁﬁﬁﬁﬁQﬂ*ﬁﬁﬁﬂﬁ*»ﬁﬁ#ﬁﬂﬂﬂw

(102%47)

SUNDOWN

MOVE TO LEB

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

S6REALIGN IMU TO REFSMMAT##

PS2 ,
F 04 06

F 50 25

F 01 70

06 92

KEY S2&

ADJUST RETICLE BRTNESS

(ALIGN OPTION CODE)

LoAD 00003 In R2 FOR
REALIGN TO REFSMMAT

PRO '

(000159 PERFORM STAR ACO)

OHC=MANEUVER SCT TO ACQ
TWO SUITABLE STARS
(ALTAIR:#D;FOMALHAuTﬂasi

PRO

(STAR CODE)

CHECK FIRST STAR cODg

ZERO OPTICS~OfFF

PRO

{SHAF T TRUN9BLANK)

MONITOR OPT ORIVE TO STAR ONE

IDENTIFY STAR ONE

OPTICS MODE=MAN

-61-

[l B e IR I

i

5] 88

50 25
0l 71

0i 70

51 B8

50 25

01 71
06 05

06- 93

50 23
50 25

{PLEASE MARK)

CENTER FIRST. STAR IN SXT
MARK ON STAR ONE

(00016s TERMINATE MARK SEQ)
PRo

(MARKED STAR CODE)

PRo

{STAR CODE}
CHECK SECOND STAR CODE
ZERO OPTICS=ZERO (1SSEC)
ZERO OPTICSuOFF
gPTICS MODE=CMC
Ro
(SHAF T+ TRUNeBLANK)
MONTTOR OPT DRIVE TO STAR "TWo
IDENTIFY STAR THO
OPTCS MODE=MAN
{PLEASE MARK)
CENTER SECOND STAR IN SXV
MARK ON STAR TWo
;gooleo 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

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION A, APRIL 285, 1969



F 01 70

06 92

(102+52)
Pno

s#8LM

(102+56)

62—

(STAR COpE)
LOAD THIRD STAR cOnRE
(RASALHAGUE=35)

ZERO OPYICS«ZERO (15SEC)

ZERO OPTICS~DFF

OPTICS MODE=CMC

PRO

(SHAFTe TRUN s RLLANK)

MONITOR 0PTIcS DRIVE TO sSTAR
THREF

ZERO OPTICS-ZERO

KEY V3TEQOE
STATE VECTOR UPLINKé#a

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

##MANEUVER TO TRACK ATTITUDE##

P2n
F 50 18

@6 18
F 50 18

MISSION F DETAILED RENDEZVOUS PROCGEDURES,

KEY V37TE20F

{COMMANDED RyPoY)

PRO

{COMMANDED RyPsY)

MONITOR AUTO MNVR

(COMMANDED R4PyY)
(18V5162/1390)

n32

(102+59)

P32

F
F
F‘

F

06

06

06

16

06

0e
06
16

{1063+92)

F 51

it

55

37

45

75
81
B2
45

B8

REVISION Ay APRIL 25,

KEy ENTER
ZERD OPTICS=QFF

COPy LM CSI AND TPI TIGNS

KEY V37E32¢

(GFTI»CSI)

LOAD LM €51 TIGN
{103233+46)

PRO

(NoE e CENTANG)

LOAD R2=+208.30

L0aD R3=2130.00

PRD

(GETI=TPI)

LOAD LM TP TIGN
(105+09¢00)

PRO

{(MKSs TFEI=CSIe=00001)

SET LEB ETaTFl

KEY V32E

(DM OT=CST/COHDTwCDH/TPI)

PRO

{(CST VG=LV)

PRO

(CDH VG=LY)

PRO

(MKSy TFI=CSIo=00001)

KEY VOI/REINITIALIZE ¥ MATRYX
KEY VBTE (VHF RANGING)

REY VSTE

(PLEASE MARK)

OPTICS MODE=MAN

OHC=CENTER LM IN SXT

1969



=27 (103*07)
F 16

©22  (103+12)
F 04

F 06

F 06

45

12

16

a0

45

i2

90

45

MAKE & MARKS IN NEXT
& MINUTES

PRO/PROCESS LAST MaRk
(MKSsTF1=c81,~00001)
ZERQ OPTICS=7ERO
OPTICS MODE~cMC

MOVE TO ¢MD SEAT

KEY VO£

(VEHICLE OPTION)

LOAD RZmpU002

PRO

(TIME OF EVENT)

LOAD LM ¢81 TIGN
(103+33446)

PRO

{(Y+.YDOT+PSI)

VOICE LM YDOT TO LM

PRO

(MKS»TFI=CSI,=00001)

KEY V9OE

(VEHICLE OPTION)

LOAD R2=00001}

PRO

{TIME OF EVENT)

LOAD CSM CSI TIGN
(103+33+44)

PRO

(Yo YDOT»PST)

COPY (=)CSM YDOT
ON CHECKLYST

(MKSp TFI=CSI,y=00001)

-63-

-9

~4

(103+23)

(103+25)

PRO/MAKE FINAL PASS

F 06 75 (DH4DT=CS1/CDHoDT=COH/TP])
cory DATA ON CHECKLIST
'PRO

F 06 81 (CST VG=LY)
OVERWRITE N8l vaY WITH.

(=) CSM YDOT

CORY DATA ON CHECKLIST
PRO

F -06. 82 (CDH VG=LY)
cOpy DATA ON CHECKLIST
PRO

F 16 45 (MKS»TFIaCSIsMGA)
SET MDC ETaTFI

LOSS OF SIGNAL

PRO
F 37 BB
(103*281
cOPY LM CS1 PAD (P76}
(103+29)
P40 KEY 40E
F 50 13 (COMMANDED RisP,Y)
KEY V56E
PRo

08 18 (CoMMANDED RsP4Y)
MONTITOR MANEUVER
F 50 18 (COMMANDED RyP,Y)
(1809166/27700)
(103+30)
“#SETUP SPS CSI BACKUP#w

EMS MODE-~STBY
EMS FUNCTION=DY SET
LOAD GSI BURN vC

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969



«3

o4

-60-

EMS FUNCTION=DV -0D&35
FNAT SCALE=S/% NSky BLANKS

RATE=HIGH -(0+30

RHC PWR DIRECT (BOTH) =MNA/MNB 06 40 (TF1eVGeDV) (AVE G ON}
RMAG MODE (3)=ATT 1/RATE 2 EMS MODE=NORMAL

TVE GMBL ARIVEIBOTH) =pUTO «00+05

AUTO RCS SEL A/C ROLL (4) =M F 99 40 (TFTsVGeDV)

RHC=ARMED 00+00 (103¢33446)

MONTTOR LM ENGINE IGNITION
ALTGN S/c TO 180 DEG ROLL

B T EYEFEEEE LIRS -

FRO NS HRpbondddeSddaaRtenatatinbdidatsoay
06 18 (COMMANDED RyPsY) T LM eSI BURN
MONITOR ATT TRIM t50:5:0,0)
F S0 18 (COMMANDED RyPsY) BRLUBUGRRVFEI IR RAERUDEAERIER BB a0 it
GQGDC ALIGN&# . ﬁa*uﬂ#ﬁﬁﬂu**ﬂ#ﬁﬂ**ﬁ##ﬂﬁﬁ*#ﬂ%biaé&#ﬂ%*ﬂﬁ#ﬁﬂd&##*a&
' | ] ﬂﬁﬁ%ﬁﬁﬂﬂiﬁ*%%*ﬁﬁﬂﬁﬂﬂﬁﬁﬁﬁ&#*##
ATT SET THUMBMHEELS TO N18 & IF LM CaANNOT PERFORM THE gURN
FNal SELECT=) . %#»wﬂaaﬁw%w«»annnuﬁ*u«%ﬂﬂaﬂw*
NULL ATT ERROR NEEDLES L MN gUS TIE (2)«0N{UP)
ON FDAX 1 WITH aTT » NONESS BUS~MNA
SET THUMBWHEELS L SPS HE VLV T8 (BOTH) wBP
FDAL SELERAT=1/2 & SPS HE VLY (BOTH}=AUTO
ATT SET=GDC #* VERIFY SPS TH L T=OFF
6DC ALIGN PB«PUSH Fal0+]5
ATT SET=IMU # THo=APPLY ULLAGE
® GHal, MTRS (&) =0N{SEQUENTIAL, Y)
KEY ENTER @ TVC SERVO PWR 1wAC1/MNA
F 50 25 (002049 GMBL DRIVE TgST) o TVC SERVO PWR 2=AC2/MNB
(103+33) # PRo
SUNUP )
[ ] HRHHBHOH 2R BHEIVESGDHBHDIDRRBLHL
KEY ENTER # CSM HACKUP ¢SI BUAN
06 40 (TFI»VGIDV) * (524290,0)
NV THRUST A«NORMAL & (180:180/277,0)
THC=ARMED & OGN RGRERRRADROVILRRDONLN0OR

MISSION F DETAILED RENDEZVOUS PROCEDURESe REVISION Ae APRIL 25, 1969



65—

MN BUS TIE (BOTH)*OFF LOAD RZ=00002

# ® ROT CONT PWR DIRECT (BOTH)=OFF
#+00+0} * BMAG MODE(3}~RATE 2
». 06 40 (TFCyVBIDV) # TVC GIMBAL DRIVE(BOTHI=1
® THC=TERMINATE ULLAGE * (103+37)
& MONITOR SPS RURN * LOAD (50459090}
® F 16 40 (TFCyVBeOV) - # PRo
# DV THRUST A=DFF » F 06 33 (GETI OF CSI BURN)
* GMBRL MTRS(4>-0FF/SEQUENTIALLY6 .0an ‘LM €51 TIGN
" PRO » +16 SEC
L F 16 85 (VG~BODY)} @ (103433+46)
#: THC=NULL VGS * PRO
LA THC=LOCKED * F 37 BB
#- TVC SERVO PWR(BOTH)=0FF ®
L4 EMS MODE=STBY “ KEY VB2E
: SPS HE VLV (BOTH)=OFF # F 04 06 (VEWICLE OPTION CODES)
L]
® NONESS BUS=OFF % PRO
# - PRO # F 16 44 (HAHPsTFF)

@ F 37 BB “ ' PRO

: (CONTINUE DETAILED PROCEDURES# F 37 8B

»

BUT DELETE P76) %
HODFEABDERDDDARBE S LHNRIBATHDDOBHE R BIRDUTREOLRNE

CONFIRM LM BURN COMPLETE

P76 KEY V3TET6E
F 06 B4 (DVeS OF €SI BURN)

RHC»LOCKED

THC=LOCKED

AUTO RCS SEL» A/C ROLL {(4)wOFF
EMS FUNCTION=VHF RNG

EMS MODEoVHF RNG

VHF RNG=RESET

FNAI SCALE=S/1

RATE=LOW

MISSION F NETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969



-b6~

YT 2 YRV YRR L Y BRI L AL AL L 2 L

# PROCEDURES FOR
* CST THRU CDH
Qﬂ&ﬂ%ﬁ%u*&ﬁﬂ#%&#&#*#*ﬂ#ﬂ%#*%#u&&##ﬁ*%###**##ﬂ#*ﬂ%

#aMANEUVER TO TRACK ATTITUDE#«

(103+38)
P20
F 50 18
06 18
F 50 18
(103+41)
F 51 B8
(103+43)

KEY 20F

{COMMANDED RyPsY)

FRQ

{COMMANDED RyPsY)

MOVE TO LER DURING

AUTO MANEUVER

(COMMANDEN RyP4Y)
(180+155/23%00)

KEY ENTER

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

ZERO QPTICS=0FF

KEY VBTE {(vHF TRACKING)
KEY VSTE
(PLEASE 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)

(103+57)
F 5l

99

BB

12

18

990

KEY V6TE

(P0S ERRWVEL ERROPTION CO-E)

LOAD WR ’
(00057+0003.49200p01)

PR0)

KEY VSTE

{PLEASE MARK)

MAKE 11 MARKS IN NEXY
11 MINUTES

PRO/PROCESS LAST MARK
OPTFCS MODE=CMC

OBTAIN LM PC TIGN

KEY V90E
{(VEHICLE QOPTION)
LOAn R2200002
PRO
(TIME OF EVENT)
LOap LM PC TIGN
(1U4+02+00)
PR
tY, YDOTs PSI)
VOICE LM YDOT TO LM
PRO

coPY LM PC PAD

" KEY VSTE

B8

(PLEASE MARK)
OPTICS MODE=MAN

MISSION F NETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969



-67-

OHC=CENTER LM IN SXT
MAKE 5 MARKS IN NEXT
5 MINUTES
(104402+00)
PRO/PROCESS |LAST MARK
OPTICS MODE=CMC wpd

GHRBOTHRRERBERRRSATOITDRGTERR RO BN

LM PLANE CHANGE (D900}
SR ROSSRREERptERet RS ERRL GO0 E

P16 , KEY V3TET76E
F 06 86 (DVsS OF LM PC BURN)
LOAD LM PLANE CHANGE DVeS
PRO
F 06 33 (GET1 OF PC RURN)
LOAD GETI=PC BURN
(104+02+00!

CONFIRM LM Pc BURN

PRO/INCORPORATE P76
F 37 88 .12
(104+05)
P33 KEY 33E
F 06 13 (GETI~CDH)
OBTAIN LM CDH TIGN
LOAD LM CDH TIGN
(104431442)
COPY DATA ON CHECKLIST
PRO
F 16 45 (MKSyTFIwCDHy~00001)
KEY V32E
F 06 75 (DHyDT.COH/TRIDT=TPI/TRI)
PRO

(104+08)

(104+09)
(104+20)

(CDH VG=LV)

PRO

(MK s TFI=CDHe=00001)
VERIFY ETa1FI

KEy VBTE (VHF RANGING)
KEy VS7E
{(PLLEASE MARK)
OPTICS MODE=MAN
OHCmCENTER LM IN SXT
TAKE ¢ MARKS IN NEXT
3 MINUTES ,
KEY V93E TREINITIALIZE W MaT)
TAKE 8 MARKS IN NEXT
9 MINUTES
PRO / PROCESS LAST MARK
(MKSy TFLy=00001)
ZERD OPTICS=ZERO
OPT1ICS MODE=CMC

ACQUISITION OF SIGNAL

KEY V90E

(VEHICLE OPTION)

LOAD' R2a00902

PRQ '

(TIME OF EVENT)

LOAD LM CDH TIGN
(104431442}

PRo

(Yo¥DOTHPSY)

VOICE LM YpOT TO LM

PRo

(MKS ¢ TFI=CDHy=00001)

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


http:104.31.42
http:104002.00

-68-

MOVE TO ¢cMn SEAT (104+28)
(104422) : COPY LM COH P76 PAD
FDAI SCALE=5/5 -3 (104+29)
RHC=ARMED P4l KEY 4lE
ROLL 180 DEG AT 2 DEG/SEC F 50 18 (COMMANDED RsPeY)
(0+167/108+0) KEY VS6E _
RHC=LOCKED KEY ENTER(RYPASS MNVR}
FDAI SCALE=S5/1. 06 B5 (VGwBODY)
ACQUIRE MSFN
{(RHOZ w504 0AMMAR]L 8 3) - (104¢30)
n7 (1064+25} *uSETUP RCS CDH BACKUR®#
PRO/MAKE FINAL PASS
F 06 75 (PHeDT=COH/TPIsDT=TPI/TP]} BMAG MODE(3}~ATTI/RATEZ2
COPY DATA ON CHECKLISY AUTO RCS SEL A/C ROLL (4)=MNA
. PRO. (104¢31)
F 06 81 (CDH VG=LV) #eA TGN GDC TO pMU%#
KEY V90E .
F 04 12 (VEHICLE OPTION) , KEY V16N20F
LOAD R2=0000] 16 20 (RepeY)
PRO : ATT SET THUMBWHEELS TO N20
F 06 16 (TIME OF EVENT) FDAY SELECT=1
LOAD LM cOM TIGN NULt, ATT ERROR NEEDLES
(1044314+62) ON FDAI 1 WITH ATY
PRO SET THUMBWHEELS
F 06 90 (YoYDOTspSI) FDAY SELECT«1/2
COPY (=) cSM YDOT ON CHECKLISY ATT SET«GDe
PRO . pEPRESS GDC ALIGN PB
F 06 81 (CDH VG=LV). ATT SET=IMY
OVER WRITF Nol WITH. KEy RELEASE
(=) CSM YDOT «00+35 .
COPY DATA ON CHECKLIST DSKY BLANKS
~ PRO «00+30
F 16 65 (MKS»TFI~CDH¢MGA) 16 85 (VGeBODY) (AVE G ON)
SET MDC ETaTFl THE=ARMED
PRO RHC#ARMED
F 37 88 EMS MODE=NORMAL

MISSION F NDETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL 2Bs 1969


http:104431.42

0400 (104+31+42)
F 16 85 (VG=BODY)
- MONITOR (M -IGNITION

HESBHBSHBROESLBBORIRNRDEV GRS IS8

LM CDH BURN(=00890, 3.
#Qi%#ﬁﬂﬂﬁ#ﬁﬁﬁulﬁ**ﬁﬂﬁﬂ*wﬁ6&!*&%*&**

oaa.n.n»au»a«auuaouauwnuuovﬁunaawuua#*ﬂnuuonauno»
u&#u«au&wuuowau#&oeoﬁoouduuwu
IF LM AANNOT PERFORM THE ‘AURN
HRBRODEREROIRGTHRSEI RS RDO RO 4D
. wa#bunnw*ﬁuﬂuwowooﬁbﬂhwﬁﬂuaga
: CSM BAGKUP CDH BURN
(‘06!09“500)
{0,188/108,0)
CLEZ R L DPERE T LY P A

»:
&
"
»
»
®
8- THC=NULL: VG5
“'
]
©
@
#
%

& = &

THC*LOCKED
PRO
F 37 BB

{CONTINUE DETAILED PROCEDURESS:

BUT DELETE P76 *
REDBBEBBETARNIDELEHBAEER VDL ULBLERIEDRD R RDDINING

CONFIRM (M BURN COMPLETE

PRO(TO BYPASS CSM=CDH BURN)
F 37 88

RHC«LOCKED

AUTO RCS SEL A/C ROLL (4} =OFF

BMAG MODE (3)=RATE 2

' TEEEREEEE R R R

-69-

P16

F 06 84

F 06 33

F 37 88

KEYy 76E

(DV,$ OF LM CDH BURN)

LCAD LM CDH DVsS

LOAD (#04550145,8)

PRp

tGETI OF: COH BURN}

LOAD LM COH GETY
(104¢31+42)

PRp

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION As APRIL' 25, 1969



~70-

*GG»%{##%%%*##ﬁﬂ*#ﬂ#ﬁﬂﬁ#ﬂ“%%#ﬂ#%#ﬂ#ﬁ*#*#%##ﬁ***i%

a. PROCEDURES FOR T # F s)

4 COH. THRU TPI ®
ﬂﬂﬁﬁ#ﬁ&uﬂﬂ#ﬂ##*ﬁ*#ﬂ“#%*#ﬁ%%h*ﬁ*ﬁ?*ﬁ@ﬂ#*#ﬁﬁﬂﬁﬁﬂﬂﬁﬂ

3% (106+34)

#OTARGET CSM TPI BACKUP#® ~28  (104441)
P20 KEY 20E
F 50 18 (COMMANDED R,PsY) F 06
PRO

06 18 (COMMANDED RePoY)

MOVE TO LEB NURING 06

=

. AUTO MANEUVER
F 50 18 (COMMANDED RyPeY)
(01229/137%0)
KEY ENTER

Paé KEY V3TE34E
F 06 37 (GETI=TPI}
LOAD -TPI.TIGN (105409400}
PRO
F 06 55 (BLANKYELANGCENTANG) F. 51
LOAD. R2 = ¢208¢30(DEG)
LOAD R3 = 4130400 (DEG)
PRO
F 16 45 (MKSeTFIs=00001)
SET LEB ET To TFI {104945)
. COUNTING NOWN
«31  {(104%38) =10 (104450}
ZERO OPTICS=OFF
KEY VBTE (VHF RANGING) - =13  (104°56)
KEY VSTE
F 51 BB (PLEASE MARK) F 16
KEY V16N4SE
F 16 45 (MKSeTFIs=00001)

1
<
iy

N
Pt
L

BB

58

© 59

6 45

88

45

KEY RELEASE
(PLEASE MARK)
OPTICS MODE<MAN
OHC=CENTER LM IN SXT
MAKE & MARKS IN NEXT

3 MINUTES (INCORPORATE 1)
OPTICS MODE=CMC

KEY V32E

(GETI=TPI)

cOPY DATA DN CHECKLIST
PRO . i
(HP.DVTPI|DVTPFF

COpY DATA ON CHECKLIST
BRO )

{YGal0S)

cOpy DATA ON CHECKLIST
PRO |

(MRS TFIs900001)

KEY VOIE(REINTTIALIZE W MAT)
KEY VSTE
(PLEASE MARK)
OPTICS MODE=MANUAL
OHc¢CENTER LM IN SXT
TAKE 1& MARKS IN NEXTY

14 MINUTES

SUNDOWN

coPY LM TP TIGN ON CHECKLIST
PRO/PROCESS LAST MARK
{MikSaTFI9®00001)

ZERO OPTICS=ZERO
OPTIiCS NQQEGQMC

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 28, 1969



F 16

F 16
11  (104958)

F 06

F 06

MOVE TO cMD SEAT

®FVERIFY ORDEAL%#

54

45

Y g

85

45
55

58

el

59

45

KEY VB3E:
{RsyRDOTHTHET2)

gkgH/ADJU$T‘FDA; TO "THETA

(MKS»TF1y=00001)

KEY V3TEQ4E

{TPT TGN

LOAD LM 79: TIGN
(105¢09+00)

PRO

(BLNKyELANGyCENTANG)

LOAD R2 & «000.00

PRO

(MKEyTF19=00001)

PRO/MARE FINAL' PASS

(BLNKsELANG s CENTANG)

COPY DATA ON CHECKLIST

PRO

(HP+DVTPIsDVTPF)

COPY DATA ON CHECKLIST

PRO

(VGel V)

COPY DATA ON CHECKLISY

PRO

(V@=L 0S)

COPY DATA ON CHECKLIST"

PRO

(MKSy TF Ty MGA)

RESET MDC ET WITH TFY
PRO

M-

.7

5

F: 37 88
{108+02)
“BMANEUVER 'TO TP BACKUP RITITUnE®®:

P40 KEY 40E
F' 50 18 (COMMANDED RyP4Y)
KEY YS6E:

PRO
06: 18 (COMMANDED RsPyY)
MONITOR ATT MNVR
F 50 18 (COMMANDED RoP,Y)
(051927/15+0)

COPY LM TPy PAD(PTS)
(105¢04)
*RSETUP' 8PS TPI BﬂCRUP*G

EM§: MODE0STBY
EMS' FUNCTION=DV SET
LOAD INSERTION BURN V&
EMS ?UNGT!ON-DV
FDAT’ scaus-szs
RATEmﬁxGH
RHE PWR DIRECT {BOTH) wMNA/MND
BMaa NODEI(ﬁi-nTTIIRaTﬁa
TVE GMBL: DRIVE (BOTH) »AUTO
AUTO- RCS: SEL. A/C ROLL (4)=MNa
HQ-ARHED
;k:su »§/C- 70 ZERO' ROLL!
0
06 18 (COMMANDED RoP,Y)

MONITOR ATT TRIM

F 50 18 (COMMANDED RiP,Y)
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#4G0C ALIGN®»

-3
F S50 25
06 40
«00¢3%
004390
06 40
=00905
F 99 40
(108*09+00)

SREBERGRRRBBRRRR R BERESERRG LRSS0
HRRBBRBRERRERBCRBRNRBRSBRBABLRRNORH G-

SRGVRFEROLRRRRRFRLVRREARRBRPRBRGRRDTRERRNGRNRHSRLSYS

ATT SET THUMBWHEELS TO N18
FDAI SELECTw1,
NULL ATT ERROR NEEDLES
ON FDAI 1 WITH ATY
SET THUMBWHEELS
FDAI SELECTw=1/2
ATT SET=GDC
DEFRESS GDC ALIGN PB
ATT SETeIMU

KEY ENTER

(00204s GMBL DRIVE TgST)
KEY ENTER

(TF1oVGeDV)

OV THRUST a=NORMaL
THC=ARMED

DSKY BLANKS .

(TFIsVGIDV) (AVE G ON)
EMS MODE~NORMAL

(TFI+¥GeDV)

MONITOR (M ENGINE IGNITION

LM TP BURN(22.0,0-12.1)

*
»
*
»
*
*
*
*
&+
»
*
*
*
L)
*
*
*
®
*
&-
»
w
L
L
®
»
»
@
L
»
&
&
*
*
*
@

~72.

Pe00+18

0+00

+0060}

L2217

iFL

L4 1 2]

lﬂﬂ“

'QG*

06 49

VHPRBRBGRARELNIRRBRDEBRRE

M CANNOT PERFORM THE RURN
#iﬁﬂﬁﬂiil*iiﬂi#*lﬂ!i*ﬂiﬂﬁ
‘MN AUS TIE (2)w0i){UP)
NONESS BUSWMNA
SPS HE VILV (BOTH)=AUTO
SPS HE VLY TB (B0TH)=BP
VERIFY SPS TH LT~OFF

THE=APPLY ULLAGE
GMB|. MfRS!&)*ON(SEQUENYIAlei
Ve SERVO PWR 1~ACI/MNA
T;c SERVO PWR 2=AC2/MNB
PRo

PADIHETLRNEBBNOIRENDBOONY

CSM TPI BACKUP BURN
(*2lcBe09slle6)
(00208/18,0)

awoqoalaao#aoiouuau*aaioﬁ

(TECoVGIDV)
THc-TERMINATE ULLAGE
MONITOR SPS BURN
(TFgoVGoDV)

ov THRUST A=OFF
e:gL MTRS(#)*OFF/SEQUENTIALLY
PRO

(VG-BODV’

TchNULL vas

THCwLOCKED

EME MODE=STBY

TVc SEAVOD PWR(BOTH) =QFF
SPS HE VLV (BOTH)wOFF
MN BUS TIE (BOTH)=OPF

*???F%??????????!?i@???*?!?f*?**vtﬁ*

MISSION F DETAILED RENDEZyOUS PROCEDURESs REVISION A, APRIL 25, 1969
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LA NONESS BiS=0FF *
® PRO 6
* F 37 BB ) #
L) {CONTINUE DETAIL PROCEDURES
& BUT DELETE PT76) "
oooeeonwunawouanuwun»oﬂnu&»unqoounuoﬁcﬁqaoauuen*o

P76

CONFIRM | M BURN COMPLETE

KEY V3TET6E

F 06 84 (DVsS OF LM TPI BURN)
RHC'LQCKED
THC=LOCKED
FDAI SCALE=S/]
RATEwL OW
ROY CONT PWR DIRECY (BOTH’”OFF
BMAG MODE (3}‘RATE e
TVC GIMBAL DRIVE(BOTH’“OFR
AUTO RCS SEL A/C ROLL(4’°OFF
EMS FUNCTION=VHE RNG
EMS MUDE-VHF RNG
VHF RNGwRESET

LOA0(22 2 0= 12. ]) ~

F 06 33 teETI OF TPI BURN)
LOAD LM GET-TPI
+8 SEC
(102+09+08)
PRO
F 37 BB

MISSION F DETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969
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*
L

HRENERBRDIROAR ORI RBR ARV ERE SR O GERISRD RGNS TRRE RS+ 11

2

*3

P20

Pab

PROCEDURES gOR
TP THRU TPF

#4MANEUVER TO SXT TRACK##

KEY 20E
F 50 18 (COMMANDED R,PsY)
PRO )
06 18 (COMMANDED RyPsY)
MOVE TO LER nURING AUTO
MANEUVER
F 50 18 (COMMANDED RyPeY)
{0v247/48,0)
KEY ENTER

#4TARGET CSM MCCl BACKUP%s

KEY V3ITE3SE
F 16 45 (MKSeTFIe=0Q0001)
(TIME FROM TP1)
SET LEB ET To TFIy
COUNTING UP
ZERO OPT1CS=0FF

KEY VO3E (REINITIALIZE W MAT)
KEY VBTE (VHF RANGING)
KEY VSTE
F 51 BB (PLEASE MARK)
KEY -V16N&GSE
F 16 45 (MKSeTFIs=00001)
OPTICS MODE~=MAN

MISSION F DETAILED RENDEZVOUS PROCEDURES, REVISION

#*
*
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(105+20)
F s

+12¢00(TIGN=340

+13+30
P4l

+14425

06

16
37

50

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

PRO/PROCESS LAST MARK
45 (MksSeTFIe=00001)
ZERO OPTICS=~ZERO
! QPT1CS MODE=CMC

MOVE TO.COMMAND SEAT

MIN)
L0SS OF SIGNAL

PRO/MAKE FINAL PASS
COPY DATA ON CHECKLIST
PRO

59 (Va~L0S)
cOpy DATA ON CHECKLIST
PRO

45 (MKSsTFI*MGA)
PRO

BB

cOPY LM MCC1 PAD (PTe)
KEY &41E
18 (COMMANDED RsP,Y)
KEY ENTER(BYPASS MNVR)
85 (VG=B0DY)
#aSET UP MCC1 BACKUP##

DSKY BLANKS

Ay APRIL 25, 1969
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*16+39
16 85 (VG=BODY) {AVE G ON)
© THC=ARMED
RHC=ARMED
+15 (105%24+00)
F 16 85 (vG=BODY) *17
HEHEFRSGLURREORE R SRR SBG TRV R RSRR DB G
LM PEREORMS MCC1 BURN
a2 X0 4 2 0L 8 L og-2-R-2- 100 D -2 n L 2L L ALY LYY

4***#ﬂiﬁ***iﬁﬁ#b*ﬂ**iﬁ*#*#*i*ﬂﬂﬁﬂﬂ#
_ CSM MCC1 BACKUP gURN

{09265/729,0)
a**#n#»aﬁuuﬁﬂ#*n&awﬁwnﬂoﬂnﬂ#iaaboﬁﬁ

CONFIRM LM BURN COMPLETE
PRO (TO BYPASS CSMeMCCl BURN)

F 37 88 +26,

THC=LOCKED
RHC=LOCKED
P76 KEY TeE _
F 06 84 (DVeS OF LM MCC1l BURN)
LOAD LM MCCL1 DV,S
PRO
F 06 33 (GETI OF MCC) BURN) 27
LOAD LM GET=MCCL
{105+24+00)
PRO .
F 37 88

MOVE TO LESB

P35

-

fﬂ.

#*4TARGET CSM MCC2 BACKUP#o

16

51

(105+32)

F

16

{TIGN=3,.0

F

~

i

08

45

Ba

45

KEY 35€E
(MKSoTF19=0000]}
ZERO OPTICS=0FF

KEY V93E (REINITIALIZE W MaT)
KEY VBTE(VHF RANGING)
KEy VSTE
{PLLEASE MARK)
KEY V16N&5g
(MKS+TFI9=0000])
OHC-CENTER LM IN SXT
OPT1CS MODE=MAN
MAKE: 9 MARKS IN NEXT
9 MINUTES

SUNUP

PRO/PROCESS LAST MARK
(MARKS s TF14=00001)
ZERO OPTICS=ZERO

MOVE TO COMMAND SEAT

MIN)

8l

PRO/MAKE FINAL PASS
{(VG=LV)

COPY DATA ON CHECKLIST
PRO

{VG=L0S)

copy QATA ON 'CHECKLIST
PRO

(MARKS s TFI+MGA)

PRo

MISSION F NETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969
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P76 KEY T6E
COPY LM MCC2 PAD F 06 84 (Dv,S OF LM MCC2 BURN}
COMPARE CSM SOLN WITH LM LOAD LM MCC2 DV,S
SOLUTION PRO
+28+30 F 06 33 (GETI OF McC2 BURN)
P4l KEY &41E ' 1.0ap LM GET=MCC2
F 50 18 (COMMANDED RsPeoY) (105+39+00)
KEY V5aE PRO
KEY ENTER(RYPASS MNV., F 37 B8
06 8% (VG=BODY)
. +31
H4SET UP MCC2 BURNw# REMANEUVER TO COAS TRACK ATTITU~E®#
429+ 25
DSKY BLANKS P00 KEY OOE
+29+30 KEY Vv89E
16 85 (VG=BODY) (AVE G ON} F 04 06 (00003:000019BLNK)
YHC=ARMED . L0AD R2 = 00002
RHC~ARMED : PRoO
*30990(105+39+00) F 06 18 (COMMANDED RePpY)
F 16 B85 (VG«BODY) PRo
HRRBHDEAENRRED DR PR T RBRTLLIVGEO SRS F 50 18 (COMMANDED RyP;yY)
LM PERFORMS MCC2 BURN PRo
BHERBBHIGHHBIDD HLHBBARNIRERNBHLRE NG 06 18 (COMMANDED RyP,Y)
MONTIOR ATT NMVR
GREFVBEBDLBEOL SRR FEDHDOTRLIND RGO F S0 18 (COMMANDED RePyY)
CSM MCC2 BACKUP BURN ALIGN S/C TO 2pRO DEG ROLL
(00302/20,0) PRO
PETTETTEEeTIrree e e FERE L 21 T T ) 06 18 (COMMANDED RyPyY)
F 50 18 (COMMANDED RePyY)
CONFIRM LM BURN COMPLETE {00274734600)
‘ KEY ENTER
PRO (TO BYPASS CSM=McC2 BURN)
THC=L OCKED C
RHC~=LOCKED

F 37 BB

MISSTON F DETAILED RENDEZVOUS PROCEDURESs REVISION A, APRIL 25, 1969
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Qé.b#*ﬂﬂ#l##ﬂ###l*#%ﬁ#“ﬂ#ﬁﬁ#%Q*Q**ﬁﬁ##ﬂ##**ﬂﬁﬂ%ﬂﬁ

* " PROCEDURES FOR BRAkinG = #
i*i****ﬂﬁ#*ﬁ*in#**##ﬂ#ﬁﬂ#n**##ﬂ»#*ﬂu*u»q#»*u*#*ﬁﬁ
+364

RHC=ARMED

CENTER LM IN RETICLE
BMAG MODE(3)uATT1/RATE z
MONITOR gM5 FOR RANGg °
+39 ]
P4T KEY V3TE4TE

F 16 83 (DV-BODY)
KEY VBJE

F 16 54 (ReRDOTeTHETA)
THC=ARMED
MONITOR { 0S5 cONTROL
MONITOR R AND R pOT

HUHESHURVRGRHRBB LGOI PR RO IRBNDRY

BRAKING GATES AND ‘RET ANG»S

L] [-]
w +*
@ 30 FPS AT 6000 FT=¢13 DEG ®
# 20 FPS AT 3000 FTes26 DEG ®
» 10 FPS AT 1500 FTweS54 DEG @
[ ] L ]
* L

G-FPS AT 500 FTei,6 DEG
ﬂ#&##iﬁ*iﬂﬁ%##&uﬁiéﬂiiﬂﬁﬁlﬂﬁiOiﬁ

USE RANGE ON DSKY TO CHECK EMS
RANGE INDICATOR. USE
RETICLE ANGLE AS THIRD
VOTE

43  {)105+52)

(-2 2 2013232 0. 1. L AR 30 3-8 B2 P V.1 R RN TR

TRF(02310/353+0)
#**ﬁ##*##*ﬁ*ﬂﬂ*&i###ﬂ#ﬁﬂﬁﬁﬁ*ﬁﬁ*##*ﬂ

MISSION F NETAILED RENDEZVOUS PROCEDURESs REVISION Ay APRIL 25, 1969
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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
88:50 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)
107:24 CT (SXT/VHF)
101:35 SUNSET
1071:49 (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,V¥93,17/18)
103:07 CT (SXT)
103:25 CT (VHF)
103:33 SUNRISE
103:34 LM CSI
103:41 IT (SXT/VHF) (3/3;V67,00057,00034,00001;
16/16) 186
103:46 171
103:51 156
103:55 144
103:57 138
104;02 CcT 123
104:02 LM PLANE CHANGE
104 :08 IT (SXT/VHF) (4/3,V¥93,8/9) 105
104:14 87
104:20 CT (SXT/VHF) 70
104:32 LM CDH
104:38 IT (SXT/VHF) (4/3,V93,14/15) 17
104:43 4
104 :45 SUNSET 5
104 :56 CT (SXT/VHF)
105:09 LM TPI
105:12 IT (SXT/VHF) (v93,8/8)
105:20 CT (SXT/VHF)
105.24 LM MCC1
105:26 IT (SXT/VHF) (v93,9/9)
105:32 SUNRISE 91
105:35 CT (SXT/VHF 92
105:39 MCC£ /VHF)
1nNs-59 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 90 14
98:39 0 142 54 40
98:55 0 170 34
99:28 0 206 332 55
99:39 ¢ 227 317
100:07 180 278 268 70
100:25 180 293 243 25
100:48 180 308 188
101:14 180 337 138
107:49 180 . 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
105:11 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



7.0

7.1

7.2

-80-.

DISCUSSION OF LM ABORT AND RESCUE CASES

tM Active PDI Abort

A LM active PDI abort rendezvous is planned if a failure occurs
after DOI which precludes continuation 6f the nominal rendezyous
mission. The LM PDI-abort burn is targeted to occur at.LM periiune
one-half revolution 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 revolytion 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
angle-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 farget the CSE, CDH, and TPI burns and backup the LM
burns.

The onboard data for this case is 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 part1a1 "Phasing burn
greater than-or equal 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 nomiral 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 1ikely failure situation. This burn

will nominally be updated by the ground 20 minutes after the
failed LM burn based upon the LM DV 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) s 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 angle 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 siightly
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 plan simiTar 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 nartial 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



-82=

CSI One and CSM LDH burns. A CSI Two. burn is 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 Paptia] LM Insertion

Should the LM APS fail during the Insertion bufn
DV be outside the LM-RtS capability either to cdmp1ete 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
€SI, CDH, and TPI burn data will be voiced to the CSM 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 revolutijon 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 fajled 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 deita times between burns
will be somewhat larger than nominal, The resulting TPI time 4s
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 checklist 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, LOS/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
checkiist 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 Insertion 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)
COH TPI ABOVE CSM 180,298/230,0
LM (102:33:41) LM (103:09:24)
(_]]5.9’0’5.7) (22.2,0,"‘1].])
Csm (112,9,0,-21.4) (M (-22.3.0.12) 140 NS
0,117290,0 ,208/18,0_ AOS AN
A—A_\‘ - N
™~ Y CSM
R i ' 7 — l | ——+—1 BEHIND
120 Los| 0 40 80 120 160 200 ; 240
J
/
7/
/ _—40 . P
LM PLANE CHANGE Los_ -
(102:03:00) . L A >
480 . ‘\LM (107:31:47)
CSM (49.7,0,0)
BELOW CSM (-50.2,0,0)
PDI ABORT P76 PAD . 180,180,288 ,0
.| - . LM _CDH P76
. . CSM PC COPY 84 . . .
CSM CSI COPY 23 . : 33 . .
11 . : 8] . CSM TPI COPY
37 R L LM PC P76 37 : .
75 . 84 . 58 . . .
81 : . 33 : : 81 . . .
82 : . CSM_CDH_CopY 59 . . .
LM CST P76 13 . . LM TPL P76
84 L hd 75 b : 84 . . .




8.1.2 Checklst
LY ACTEVE POI ABORT

=2

30

40

50

100: 00

20

3¢

40

50

1M:00

20

0

40

=max

@——lﬂm BURH (99,33+59) (=71 1,0,- 3) | 1976

. P20 (TRIM) {0.225/18,0}

[~—— ROLL 180" AND PITCH UP 70* (180,278/268,0)
V643 ACQ MSFN

——————— ¥57{002.89, 0017,3, 00001}, P20(17°)(180,288/288,0)

SX V87;:V57 (MARK TO ABORT -2}
w7

[LM PDI_ABORT BUAN {100.31 24){96.2,0.0), cSH (180,298/230,0)|, P76
P0OQ

P52 {DPTION 3)

HCC-H UPLINK {LM YECTOR), COPY CSI, COH, TP1 PADS

P2G {47°)(180,315/183,0}
P32:N=1

¥93; Y8ry yS57
SXT/VHF (5); TERMINATE SXT; V93: WHF (5); V90y VHF (10)
(MARK. TO C51-18)

VO0{CSH ARD LM}

Pz FINAL ﬁOHP .
COPY

PAD
Pd0, (IGI") (180,165/288,0) V565 SPS SETUP, GOC ALIGH

LK CSE-BURY (101,31 47} (49 7,0,0)
CSM CST BACKUP BuRe {-50 2,0,0) {180,180,/288,0) | ;P76

P20 {158°) (180,16/120,0)

V875 V57 »(MARK TO PLANE CHANGE -2)

Sl 3 SYT WARKS, VE7 (000 57,0003 4,00001)

-2

-7

3

+n

+15
+17

+26

+h3

10

50

102:00

20

30 -

40

50

10300

10

e0

30

40

50

5
i | e
iz

V90 VOICE LM YDOT TO EM, COPY LM FC PAD

51

PG
——] LK PLANE CHANGE (102.03}]
P33

o>

=55
73

=

V87, ¥57; 3 SXT MARKS; Y53
{HARK TO oK -T3)

R i)

P33 FINAL COIP, VSO[CSH ARDLM)

[————ROLL ¥50° (0,347/290,0) ACQ MSEN (RHO-55, GAM 173)

——————— P33 FINAL CONMP

P40 (122°) (@,355/280,0) ;¥56; 5PS SETUP, GOC ALIGH
(mrcunL MHVR AT 1°/sac 10 ‘BuRN .m'trunz)

P20(149°){0,229/141, 0) P34 (ELE‘J OPTION}

¥87; V57 3 3 YHE MARKS; Y93

(MARK TO TPI-12)
X.
3T [

—
P34 WITH LW TPT TIGN, FINAL CORP

P40 (50°) {0,193/18,0);Y56;¢0PY LM TPI PAD; SPS SETUP, GDC ALIGH

LM TPI BURN (103-09+24) (22.2,0, -11.1}
CSM TPI BACKUP BURN {-22.3,0,12) {0,208/18,0)

peo {33*) {0, 2;5/51 ,0);P35

P76

93, V87, V57 (MARK TG TPI#11)

P3& FINAL CDMP‘. COPY LM MCC1 PAD
P4%_BYPASS (0,260/30,0

)
LM MCCT BURN i 2424
Cen MEC) BACKUP !URN {0,263/30,0) | ,P76; P35 ‘
— V53, V875 V57, (MARK TO TPI *26)
X
W )

P35 FINAL COHP; COPY LM MCC2 PAD

P41 BYPASS {0,258/1%,0})
l LM HCC2 BURN (103.39°24) 3P76: P00
CSM MCC2 BACKUP BURN (0,252/19,0)

Ve T0 CGI\S TRACK (26°1(0,265/340,0}

var:

TPF {103.51-44)

87




-88-

8,2 LM Partial Phasing Greater or Equal To 40 FPS




47
48
33
81
22
ave
11
37

11
37
75
81
82

84
33

8.2.1 Plot and Pads
CSM ACTIVE LM RESCUE PARTIAL PHASING >40fps (LM CENTERED) -89
[CSM CDH +4-40 CSM LM PHASING —>* ~.
5104:23:12) CSM 100:46:21) o
109.1,0,32.7) L0s ABOVE »
0,344/266,0 T~ i Sy B 80 \
s S a | | m 'y Sy
AHEAD 0 40 80 A0 120 7y 160BEHIND,,
[CSM CSTo CSM ¢SI, L0S.»
. (104:57:59) (103:27:12) (102:31111) il ki
CANNED RESCUE TWO PAD _|CSM PLANE CHANGE (-21.4,0,5.3) (o ,0,0) (-56.8,0,0) 105~ f_..._.
+| 37768. | +| 00000. |[{103:55) 0,194/6,0 40 lgy j0/125,0  [180,180/103,0 [CSM RESCUE
180,123/138,0 2 = (101:33:19)
-| 000.52 | +| 000.59 \ -— - :33:
. CS-P:I‘-"'—-——-—L————'_ - ("4—8.7,0,0)
00101 . 00033 : 019.00 BELOY 180,180/283,0
-1 0048.7 | +{ 0000.0 |+ | 0000.0 CSM CST TWO COPY CSM CDH COPY

XXX180 XXX283 XXX000 1 : . 13 : .

X0038.8 37 . : - ] : .
00702 ¢ 00031 ¢ 011.00 75 . . 81 . . .
00104 : 00057 . 059.00 81 . . LM CDH P76

bl T 2 _1 82 L] L] 84 o . *
CSM CSI ONE COPY LM CSI TWO P76 33 . .
. : g4 . CSM TPI COPY
. . 33 . . 37 . .
. . . CSM PC COPY 58 . . .
. . ° 33 p : 81 . . .
. . . a1 N . 59 N . -
LM CSI ONE P76 LM PC P76 LM TPI P76
. . . 84 . b 84 ™ . .
. . 33 . . 33 . .




8.2,2 Checklist
,OSH ACTIVE LM RESCUE - LM PHASING > 40 FPS {av APPLIED = 40 FPS)

-90-

=hg

-3

1014

102:

M p——[PARTIAL LW PHASHG,
5 .
50 o F \\\ P52 {GPTION 3}
H \ MCC<H UPLINK {LM VECTOR)
00 — \
L \
g \ COPY RESCUE, CST ONE; CDH; TPI PABS
w0 \ . .
\_—-PSD
20 - \""—_NO {95°}{180,165/283,0), ¥56; SPS SETUP; GOC ALIGN
\\_lcsu RESCUE BURN (101+33-19)(-48.7 ,9,0){180,180/283,0)|
PN SN e P20 { 14 ° ) {180, 327/64,0)
o P32 He2 .,
Y93, ¥87 (VHF ONLY)
(MARK T CSI ONE -14)
50 - v
H
E
00 = o | (38)
1t
A
e ) 1
5
20 - P32 FIMAL COMP
P40 {170°){180,165/103,0): VB6: SPS SETUP: GOC ALIGN
0 S I {CSM CSI ONE BURN (102+31 11){-56 8,0,01(150,150/103,0}]
S T}
40 =
it % P52 {0PTION 3)
F \ MCC-H UPLINK (LM VECYOR)}(IF LM ACTIVE)
5 - H P20 (82°)(180,321/185,0)
P32; COMPUTE CSI TWO TIGH, 4=)
5XT V933 VB7; V57 .
\ | (8 SYT/VHF (3), TERMINATE SXT; V93, WHF {5);
00 — \ Y80 VEF (13){MARK T0 CSI1 TWD -9)
L \ van{csH) '
0 v
[ I § He | (18)
20 - % P32 FINAL COMP N
\—-—-—-—-——Pﬂ; ¥56; RCS SETUP; 6OC ALISN
L [CS11 CST _TH - K
10 & [ ST 1HQ DURR {10327 12) (180,10/125,0}

P26 (13°){180,13/112,0)

=12

-22

-iz

i1
+5
+17

+26

+i2

30

Py

VB7; V57 3 MARKS; V67 (D0057,00034,00001)

e (HARK TO PLAME CHAMGE -12)
iy 02
F
Y0 (CSM)
P30

P41; Y56, RCS SETUP; GOC ALIGN

[ ICSH PLANE CHAHGE (103‘55“'{80,123{133,0!
P20 (TRIM]: P33

104.00

20 -
30 i
40 |
50

105:00—

- 56
173

O

=X

wor

V875 V67; 3 MARKS: V93

S
% {Ma2% 10 CDH -12)
W | oo

F Pa3 FIHAL cOMP, V9O (CSl)

ROLL 180* to.lan/‘lca.o}: ACG MSFN (RMO-563 GAH 173)
P40 (15823(0,338/2€5,0)5 V565 SPS SETUP, GOC ALIGN
(MAKUAL MNVR 1°/SEC TO BURH ATTITUDE)

| ——(CSH_COH BURN (104,23,12){109 1,0,32.7 H9,344/265,00)
| —————p20 {119°)(0,228/147,0}

P34
{ELEY CPTION) Va7, ¥57; 3 MARKS; Vo3

(A% TO TPI -12)

T | (1s)
v
He

P34 FINAL COMP, VB3 VERIFY ORDEAL
P40 {78°}{0,179/6,0}, V56, SPS SETUP, GBC ALIGHN

£EM TPT BURH (104:87.50
P2O{4% £0,245/51,0), P35

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

20 —

30 =

LDy

50 =

106:00—]

7%

% V93; V87; V57
W | (8) {HARK TO TPI +11}
He P35 FINAL COMP; P41 BYPASS KHVR
TSR MCCT BURN (10511 2.57 140, 5%/33,0))
——p;
$ e — TR LA T
.}ﬁ' {9 (FARK 10 TP1 +26)
F

P35 FINAL COMP, PA1 ZYPASS MMVR

L [CSH MCCZ BURM {105°27:57){0,25:/19,0}
PO0Y VB9 (36°)(0,261/343,0)

PA7; V83
105:3957]]
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8.3 LM Partial Phasing Less Than 40 FPS




8.2.1

Plot and Pads
PARTIAL LM PHASING <40 FPS

o -92-
CANNED RESCUE TWO PAD ST
47V 41 37768. | +| 00000. (106:50:57) TS
- T (-15.0,0,5.9) PARTI
48 2236?2 | 300.59 | (0,202/14,0) PHASIES 2
33 S 00032 3 059.00 | SR e (100:46:21)
81| -1 0057.7 | +] 0000.0 | +{ 0000.0 ||(106:16:07) ACS‘“‘JE (104:24:00) (102:30:35) ;
22| xxx180 | xxx283 | xxxooo ||(65.3,0,12.2) B 5130’32’5;2{;7 o) |(:35.6,0,0) .
N[ X0047.1 1(0,349/271,0) f25+¢ > 0} |(180,1807103,0) .
CSM .
N 00702 3 00030 $ 035.00 |AHEAD 4 3 ¥ Fder | ' [rk\ MET ™ o
37] 00106 & 00050 § 057.00 | poskE0 N 50 Aos\k 60 150 200 ﬁiﬁszé’é’m
N !
L4 ] o5l BELOW ] X, Los, 3,\)\ BEHIND
LD ORI O LoS  TTTe-- B S Yoo
CSM €SI ONE COPY CSM PLANE CHANGE %\ %SM RESCUE)
N . * (105:48:00) 101:32:59
s () AT e
. . (180,135/149,0) | ' %" (180,180/283,0)
® L ] H >
75 . . . (180,18/121,0)
81 . . . CSM CSI THREE COPY
[
LM CSI ONE P76 37 : : 13 : R
* o
84 . . o 75 H e 75 o H .
33 . H 81 . . 81 . . .
82 R . . LM CDH P76
CSM CSI TWO COPY LM CSI THREE P76 8 . | | .
11 H : 84 . R . 33 e *
37 : . 13 . . CSM TPI COPY
75 . H H 37 . .
81 . . CSM PC COPY 58 . . .
82 - . . 33 : 3 81 )
LM €SI THO P76 81 . . | . 59 . . .
LM PC P76 LM TPI P76
84 - ® &
33 e H 84 . I . . 84 ® | * [
33 H H 33 H .




8.3 2 Checkiist

' C5K ACTIVE LM RESCUE

PHASIHE LESS THAN 40 FP3

~27

1k

+23

438

30=

-

ZzZmwnz

so-{ "2!

102200+

n
(=3
X

[

~ |, DaZ =y

Z=m T

[PARTIAL LN PHASING BURN (100:46-21)

P52 (DPTION 3)
HCC-# UPLINK (LM YECTOR)

COPY RESCUE; €SI ONE, CPH, TPI PADS

?30
PAD {98°)(V80,150/283,0), V56; SPS SETUP; GDC ALIGH

{Cs RESCUE BURN (101 32:53(=57 1,0,0)(180, 1607263,0)
P20 (133°){180,322/55,0)
PI2s Hng

yols v8? {VHF ONLY)
[MARK TO CSI ONE=14}

(33)

< O Mz

P3Z FINAL COMP, ACQ MSFH (RHO-57; GAM 7)
PAD (V749(180,165/103,0), V56, SPS SETUP; GDC ALEGH

——([CSM_CSI ONE BURR (102,30 35)(-32 0,0,0}{180,180/103,0}

52 (OPTION 3), GOC ALIGN3 VERIFY QRDEAL [v83)
HCC-H UPLINK (LM VECTOR)(IF LM ACTIVE)
P20 (74°)(180,320177,0)

v8? (VHF OHLY), 3 MARKS, V93
{ItARK TO CSI ONE+38)

[————————P32, COMPUTE CST THO TION, MNe2

V87 (VHF ONLY), 3 MARKS, V93
(HARK TO CST THO-9)

-
o

H
T E5))

-

+11

+17

+26

+4k

104 :
,7: —J—psz FINAL COMP, ACG MSFN (RHD-78, GAM 18)
204 PA1; V56; RCS SETUP; GDC ALIGN
! | [CSM CSI_Two BURN (104+24+00){180,335/257,0))
P20 (26°)(180,317/231,0
30+ 5 P32; COMPUTE csagﬁuasg}r&u; a1
SXU/VHF (5); TERMINATE SXT, Y33, WHF (S},
40+ V90, VHF (31}
V30 (C5M) (MARK TO CSI THREE -9)
50+
10500
101 P32 FINAL COMP
P41; Y56, RCS SETUP, GOC ALLGN
20 105=20:00 11180,187121,03
5 P<OLTR (va?;vsna SXT MARKS,¥67{00057,000834 ,00001 )
HARK TO PLAHE CHANGE-12
304 }“Q {12) )
F vgg(csn)
P.
40 PAT, V86, RCS SETUP; GDE ALIGH
r[CSHPLANE CHANGE (105.48:001{180,135/149,0]
50 p20 (10°){180,132/139,0]; P33
3 V87, V57, 3 MARKS:; 93
q St (M4RK 70 CoH -12)
106:00q g i (10} 33 FINAL COMP; VOO (CSM)
Hp . | roCL 180° (0,154/110,03, ACQ MSFH (RHD -58; GAM 173}
-8 P40 (16¥)(0,166/271,0}, V567 SP§ SETUP; GDC ALIGH
101 1 i {MANUAL 2GVR 1°/SEC TO BURN ATTITUDE)
| P—— COH _BURN {306 16 07)(65 3,0,12 23{0,349/271,0
204 £ 0,228/143,0
H P34 (ELEV. OPTION)
g S ;ul; vs7, 3 mmef; va3
304 % MARK TO TPI -12
K B fas)
401 £34 FINAL COMP; VERIFY ORDEAL (V83)
P40 (60°1(0,247/74,0); V56, SPS SETUP, GOC ALIGH
0 S0 TPL BURH (105 50" 57 1(=15,0,5,01{0,202/14,0
h $20 {36°)(0,247/52,0); P35
s SXT1s) Vo3; VB7; V57 (MARK TO TPI #11)
107 :001 VHF P35 FINAL COMP; PAT BYPASS MNVR
[——I[CS% MCCL (107.05-57) (0, 267733 .0}
107 ST T L5 . yes, ve7, vS7{MARK TO TPI +26)
VHT P3IS FINAL COMP, P41 BYPASS MAVR
2 ——[CSITHEC2 (107 20-57)110,300723,0)
V89 C0AS TRACK {3%%)(0,265/348,0}
304 ———————————p47; Va3
TPF {107 34 57)]
40
50+

-93.



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

8.4

LM Zero Insertion

-94.



47
48
33
81
22
aY
1
37

1
37
75
8l
82

8.4.1

Plot and Pads

CSM ACTIVE LM RESCUE~ZERQ INSERTION (LM CENTERED)

CSM INSERTION
(102:46:18)

(175.4,0,-107.1)

CSM CSI BURN

CSHM CDH BURN

CSM
ABOVE

-5

Lo — (103:32:19) (105:36:030,
S - N LE .
N 39.0,0,0) E02269/213,0) -+ 40
~ ' o{CSM TPI BURN
/]&105:16:47)
LDS g K e -21.1,0g-'8)
» L0S Tk
CSM_, | | H , | BEEJI?ND
AHEAD 5 p4 200 160 120 AOS 40 0
CSM BACKUP ‘ ]
INSERTION PAD CSM PLANE CHANGE CSM
INITIAL %104:04) BELOW
+ | 37768. | +| 00000. 180,173/205,0)
-] 000.52 |+ 000.59
00102 ¢ 00046 ¢ 018.00 LM CST P76
+| 175.4 | +] 0000.0 [-|107.1 | g4 ) .| LM _CDH P76
XXX180 XXX272 XXX00 33 . . o1 . .
X192.7 : .
— >019< CSM PC_COPY 33
00103 1 — . 047- 33 . . CSM TPI COPY
05 - . . : .
00: 81 .| . . 37 .
1 LM PC P76 58 . . .
CSM CSI COPY 84 - - a1 . . .
E : 33 : : 59 . . .
. . . CSM COH COPY LM TPI P76
13 . .
. . . 75 " 84 i L . ! -
. o . L * 33 . .
81 - L) 3




8.4.2 Checklist
CSM AGTIVE LM RESCUE - LM IRSERTION = O

-05-

40 = 30 -
H
\\: £SM INSERTIN BURN [102-86183(175 4,0,-107.1)(180,327277,0)] o ;‘; b [ESH_COH_BURN 10425683 )1 =25:0; 2.5
. 0 - \ Ps2 (apTIoN 3) w 4" P20(70°)(0,224/160,0)  +
" \——-——-HCC 5 UPLINK {LM YECTOR)
it P34 {(ELEV GPTION
? P R20{103°) (180, 165/16,0) -0 { ) VB7; V57, 3 MARKS; Y93
i \ . {MARK TO TPIL -12)
103:00 7] % P32, N=1 50 - .
. Y93, ¥87; V57 %
73 \ 3 SYTAVHE(5); TERMINATE SXT, V93; V80, VHE(15) N v\T €18}
He 5 {KARK TO CSI -9} H
\ voO{Cst) e
L - 105,00 - \\
\ "
\ 0 F (15) 12 \ P34 FIHAL COMP, V83 VERIFY ORDEAL
\ NLY ' i \ PAO (95°)(0,165/353,0); ¥5&, SPS SETUP, GDC ALTGN
-9 0 - Id \ Y o S \
g \ P32 FINAL COMP \
\_.____. P40 (5°){180,156/293,0); Y56; 5P5 SETUP; GOC ALIGN o \ £ o1 B0 105 T8 A 18— 535 180/355 0
P20{61°) (0, 245/54.0}; P35
s B - & *h 20 \ 5 Va3, yg7; V57
——[CSM"€ST_BURN {103.32.19}(-39.0,0,0)(160, 185/253,0)| : \XT , {WARK T0 TRI +11)
——————p3p (27°)(180,158/§6&.u) \ v"p (7}
\ S o
a4 40 vay, ¥57; 3 MARKS, V67{00057,00034,00001) i e —— 1}
{MARK 0 PLANE CHANEE -12) 415 30 \_ [CSH_TCC)_BURK. {105-31-071(0,766737,0])
3x 417 L P33 vo3; Va7, v57
o |02 0 5, (WARK. 70" TPY +25)
H 5 \ T
e NUETC) .
12 il o - R e
v0(Cst; P30 +26 P35 FIHAL COMP
e —— . P41; BYPASS MNYR
T PAl V56, RCS SETUP; Goc ALIGH 30 - -GS VT2 U (105 46-47)(0,285/23,6)
. o
104200 —] o POD; V89 {37°) (0,254/345,0)
0 —[CSW PLANE CHARGE (104.04.005{180,1737205,00] )
|————————"p20 (25°) {180,147,180, 0) p47; Vo3
fm———— e P
28 0 - s ¥87, V57, 3 MARKS, V93
(MARK TO COH -13} 106500 |
A Sy
T
S Wy o9 s51 e [TPE (10 0707
0 - 10 -
-35
-13 0 F33 FINAL COHP: YOO{CSM)
ROLL 180°(0,155/133,0), ACQ MSFH (RHD -35, GAM O)
30 - [~ P40 (58°)(0,245/231,0); V56; SPS SETUP, GDC ALLGH 0 o




8.5

LM Partial Insertion

-97-



a7
48
33
81
22

11
37

11
37
75
81

82

- 84

33

8.5.1 Plot and Pads

CSM ACTIVE LM - PARTIAL LM INSERTION (LM CENTERED)

-08~
CSM CSI, (N=1)
{ 0,0,0 80
180,171/276,0 CSM CDH (107:08:54) I,
CSM CS1, (N=2) (106:33:49) (-24,0,3.9) noo0e
(joa:20's0y L0S (-37.1,0,74.8) 9,189/10,0 B0V
(114.6,0,0) e £ a “"s:--- ------- \ 0,244/165,0
180 ,0/281 0 ,1" ‘\‘\ & 4 420
. leRTIAL LM)INSERTION KN
, 102:43:18 \ LOS
(120fps) Y Y i e
CsH |- : | | : | % | | % con
AHEAD 400 360 320 280 240 200 4 160 120 \ 80 40 0 |BEHIND
47 108
e CSM PLANE CHANGE
CANNED RESCUE TWO PAD I (106:03) 140
- \csm RESCUE 180,161/178,0
+ | 37768. |+ | 0000O. Euﬁ:glasgg
- = el 3y CSM
00703 & 00031 $ 059.00 1 80
- | 0024.9 | +| 0000.0 | +| 0000.0 CSM CSI TWO COPY CSM CDH COPY

XXX180 XXX282 XXX000 1 : : 13 . .

X0035.0 37 . : 75 . . H
00104 ¢ 00029 ¢ 059.00 75 . : . 81 . . .
00707 & 00008 °* 054.00 81 . . . LM CDH P76

! 2 I 82 [] ® . 84 [ . [
CSM CSI ONE COPY LM CSI TWO P76 33 4 .
. . 84 o . . CSM TPT COPY
s * - 33 . . 37 . .
. : : CSM PC cow. 58 . . R
. . . 33 s . 81 . . R
- . [ 81 . [ ] 59 [ - hJ
LM €SI ONE P76 LM PC P76 LM TPI P76
- > [ 84 - | [ 84 » - »
. : 33 : . 33 . .




8,6.2 Checklist
CSM ACTIVE LM RESCUE - PARTIAL LM INSERTION (aV APPLIED = 120 FPs)

-99-

29

30
K
% 5 :
r‘: —=[ LM PARTIAL [NSERTION BURN (10:2:43:18)]
_— \\\ P52 (OPTION 3)
\ MEC-H UPLINK {LM YECTOR)
103400 — \
§ = COPY RESCUE; CSI OME, COH, TPI pAOS
1 HL \
0
S \
20 - \ P30
\-—-—-——u-pqo (19°)(180,165/282,0); V56, SPS SETUP; GOC ALIGH
0 \
A\ CSH_RESCUE_BURN_{103°31159)(~44.9,0,0)(180,180/252,0
P20 (49°){180,141/233,0}
o [ P37, NO2
506 —
va3;
(MMK TO CSI OKE -15)
10400 ~—
S
A x |{z0)
0 T
10 - $
m P32 FINAL COMP
e P+ P40 (175°)(180,345/281,0); Y56, $PS SETUP; GOC ALIGN
ACQ MSFN (RHO -48°,GAN 180°)
30 - CSH CST ONE BURW _(104-29:59)(114.6,0,01(180,0/28%
P00
40
ps2 (OPTION 3)
\§ :MeC-H UPLINK (LM VECTOR) (IF LM ACTIVE)
50 n \ .
H \——-———-pzo (50°){180, 162/11,0)
4 \——-—-——-—-Paz, COMPUTE CST THO TIGH; ds1
105:00 = i V93, V87; Y57
Fael s} SKT/VHF(S), IF VHF , TERMINATE SXT, Y93,
\ A AR “9))
0 - \ ¥y f———V30(CsH)
N F Q8
KOTE.

{IF NO VHF BY CSI TWO =25, V88, CONTINUE 5XT)

-9

-22

-12

+1

+15
+17

+26
+30

+43

0 4 L
6 \Q
20 — \
\\ P32 FINAL COMP
- P41, ¥56, RCS SEYUP
o= (S ST w0 BURN (105:31 55)(180,1717276,0)
S — T}
P20 {27°){180,164/249,0)
40 - .
. < Y87, VY57, 3 MARKS, Y67 {00057 00034,00001)
\xr 1) (MARK YO PLANE CHAHGE -12)
v
50 e Vo0
P
106+00 — K P41 BYpASS MNVR; V56
CSH FLANE CHANGE (106°03)(180,161/178,0))
P20 (13"} (180, 154/165,0}
T V87; ¥57; 3 MARKS; V93
0 s {HARK T0"cDH -10}
$ ¥
7| (15)
0 -1 58 V\HF
173 P33 FINAL COMP, V9O!CsH)
ROLL 180° {0,223/178,0}; ACQ MSFN {RHO -53°,GAM 173°)
@ - P40 (3°)(0,229/165,0); V56; SPS SETUP; GDC ALEGH
CSH_co BURII ws 33,49)(-37.1,0,74.8) {0,244/165,0
D, 2297138,0
F34 {ELEY omuu)
0=y , V57, 3 HARKS; V93
?: § ; (MARK 10 TPI =12}
§
g0 - X \ %: (7)
\ P34 FINAL COMP
107:00 \
7:00 — \ VERIFY ORDEAL {v&3)
\ P40 (56°3(0,174/10,0); Vv56; SPS SETUP, BDC ALIGH
0 - \ [CSF TPT_EURN {107-08:54){=20,0,3.9] {0,185/10,0]
L — P20 (37°)(0,247/47,0); P35
0 S v93, Y87, V57
S \ Vi | @ {WARK TO'TPT #11)
20 - \ f [P35 FINAL COUP
- P41 BYPASS_HIVR
\ —— [cs1 ficel sunn 107+ 2354 (0,264730,0
35
0 - 5K L P35 ves: vay; ver
Vi @ {ARK 70 TP1 +26)
E P35 FINAL COMP
T —————pa) BYPASS INVR
0 - [E3H FiCC2 BURR (107+38-54) (0, 203717,00
[ PGD; VB9 (26°}(0,262/341,0)
v47; V83
50 -
——-{7PF_{107.51-54)]
108:00
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9.0
9.1
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LM RESCUE PROCEBURES SUMMARY

Rescue Procedures Ground Rules

9.1.1 .

9.1.2

9.1.3

9.1.4

9.1.5
9.1.6

9.1.7

9.1.8

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
1isted 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 unless time is limited.

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

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

The LM state vectaor will always be updated
uniess notified otherwise by the ground.



~-101-

9.2 LM PDI ABORT




=53

57

0'2‘

3.7

GET

«1 SUMMARY TIMEL INF

FuFmT PRURG

PNT ARDRY

{99+33+59)

i

{99+37)
{99+38)

(99+44)

(100+07)

(100+09)

PRI T TLURR A LY Y R R Y R )
LM DOI 8UHA("71 ]an"'-?)
auu&qua*n#uauﬁu*u««#uu;»a#*u#*ﬁ»aﬂ
CONFIRM LM DOY
INCORPORATE P76 nATA

tnoY)

StinUp

REMNDEZVOUS NAV PROGRAM (P20
PNSSIALE AUTO MNVR TO SXT TRACK
(TﬂTM)

{0,225/318,0)

MavE Tn LEB

INYTTATE LM OPTICS TRACK

MOVE . TO CMp SEaT
ROIL Y1RD DEG AND PYTCH UP 7n DEG

AT 1 DEG/SEC
ACRUIRE MSFN (V64) (PO0)

(190o273/26810)

AnS

. MISSION F RESCUE TIMELINE APRTL 25+1960

-102-

-11

=10

=9

-2

~50

=44

neT EvEnT PROG

t10n+20)
ve7 LOAD WT(n02:a94n017.3400001)
MOVE To LEg
{10n+21)
RENDEZVO!IS NAV PROGRAM (P20}
AUTO MNVR TD SXT TRACK
(17 PEG)
{180428B/251,40)
(100+22) ‘
CALL MARKING POUTINES(VATVST)
(10n+29)
TERMINATF MARKS (T}
(10n+31424)
PEFLETIT P PERee e 3T ETL T E R R T
LM PQI ABNRT RURN (a6e2,000)

' (180,298/230+0)

HERBURGB RSB 2L S 4O RABRUBHBLRNE

TARGET DV PRNGRAM (P16}
(10n+34)

.CMc TDLING PROGRAM (P00}
100442)

SUNDOWN .

IMU REALIGN TO RFFSMMAT, (Pe2)

(OPTION 3)

cOPY GyRN TOROUE ANALES
(10n+48) 5

MCC=H UPLINK (LM VECTOR) tp00)

COPY CSIqCDHoTPI PANS



~h ()

=33

GET
{(100+52)

(100+54)

(100+57)

tio1+02)

{101+07)

(Yn1e17)

=12 T151+20)

MISSION F RESCUR

FVENT PROG
. . -11
RENDEZVOUS NAV PROGRAM (P20}
AHTO MNVR TQ SXT TRACK
(647 DEG)
(170,315%/183,0)

-5
CSY TARGETING PROGRAM (P32} (P20)
ORTAIN LM CSTI aND TPI TIGNS, '
LOAD NSS WITH -2
R1500001
RA=20830 0
R3z=13000
MOVE T0O LER

CALL MARKING ROUTINE(VO3,VBT(VST)
(AFTER 5 MARKS Vo3,

TERMINATE SXT MARKS,V93
CONTINUE VHF

QUT OF PLANE UATA(veD)
VOICE LM Y DOT TO tm
CONTINYE VHF

=30

TERMINATE MARKS (209

MOYE TD CMD SEAT

CSY TARGETING FINAL cOMmP

COPY CSM CSY SoLuTrron

OVERWRITE N81 WITH(=-)CSM
YDOT (VS9)

(P32) =24

CnoPY LM CST PAD
L0S

TIMELINE APRTI. 25,1069

-103-

GET EVENT PROG
(101+21}
PSS THRUST PROGRAM;VSé (P4GD)
AUTND MNVR To BURN ATTITUDE
tlel DEG)
' (180,165,288,0)
(101427)
sPS THRUST SETUP {P&n)
o GDC ALIGN
(101 30y .
-SUNUP
{101+31¢471
ﬁ*ﬁﬁiﬂt#*ﬂﬂﬁ*ﬂ ﬂ#%ﬁﬁﬂp#ﬂﬁ##ﬁﬂﬂ## 1:2:X-X-4
LM CSI BURN (4%0790,0)
ﬁﬂ'lﬂ'#&ﬂﬂﬂﬂﬂﬁﬁﬁﬁﬂﬂ#‘l n#*ﬂ#ﬁﬁﬁﬂﬂ-ﬁ**#d
&»nuﬁw»unqéénﬁ&uaia&a&aq&enaﬁaa*#&
CSM CST BACKUP ‘BURN)=50,240,0)
!180 IBOIEBBeO)
iﬁiﬂ#*i%#ﬂi&*ﬂ-u ﬂ--&ﬂﬂqﬁﬂ'ﬂi ﬂﬂﬂﬂ*@ﬂﬁ*%
TARGET DV pROGRAM (PT6)
o (CST1)
(101+33y
RENDEZVOUS NAV PROGRAM (P20)
ALUTO MNVR Tn SXT TRACK
{168 DEG) ,
. (180416712040}
(101+3%)

CALL MARKING ROUTINES(VR7,V57)
AFTER 3 SXT MARKS PROCESSED
vO7 LOAD wR000,57,4003,4,00001)


http:fm101.20

=

29

-27

aFT

(i01{531

(1n2+01)

(102:03800)

(1024+n8)

{10207

MISSION F RESCUF

~104-
990604

FVENT
Wl

capyY LM PO TIGN

CuT nF PLANE UaTa(vegn}

VOTICE LM YROT TO Lw

coey LM PL Palb

TERMTINATE MARKS (22)

LoaD TARGET DV PrROARAM (P76}

ﬁ#*&*%#%*ﬁﬁ**##ﬁﬁﬂ##&**&**u*ﬁﬂﬂ*ﬂé

LM PLANE CHANGE (D400 0)

#ﬁ%ﬁ#%#ﬁﬂﬁﬁ*dﬁ#ﬂuﬂhﬂ#ﬂ##ﬂﬂﬂﬁ#####ﬁ

INCORPORATE P76 DATA -5
tPLANE CHANGE)

CDH TARGETING PROGRAM (P3N
POSSTIRLE AUTO MNVR TO SXT TRACK
(TRTM)Y .

gRTATN LM COH TIGN -5

LOAD COH TARGETING NATA

CALL MARKING RQUTINE(VBT,v=T) 0
tPROCESS THREE MARKS,V93)
Aos

TIMELTNE APRTI. ps.laeq

arT EVENT PHNG
{(102:21)
TERMINATE MARKS (14)
nUT OF PLANE NATA(VANO)
vOTCE LM YanT TO Lp
MOVE To oME sEaT
ROLL 180 nkG AT 2 DrG/SEC (POD)
ACO MSFN )
RHO==55 , GAMMA®1T3
(0,4347/2904+0)
COH YTARGETINR FINAL COMP' {P33)
COPY CSM CDH SOLHTIAN
coPY LM CpH PAD
(102+25}
SPS THRUST PROGRAM, V56 = (P640)
MANUAL MNVYR AT ) DEn/SEc TC RURN
AYTITUDE
t122 DEG)
{0e356/2%000)
(]02#29)
{S5PS THRUST SETUP (P40}
60C ALIGN
{102+433+4))

#ﬁﬂﬁﬂﬂﬁéﬂﬁﬂaﬁﬁﬁﬂﬁ#ﬂu#“ﬂ%@%ﬁ%##**ﬂ&

LM COH BURN (~1150950¢5.7) 9

*@#ﬁﬂﬂﬁﬁﬁﬂﬂﬁﬂﬁﬁﬂﬁﬁﬁﬂﬁﬂﬂﬁ“#ﬂ#ﬂ#ﬂﬁﬂﬁ

%*ﬁ“#ﬂﬁ###ﬁ##Q#ﬂ##ﬂﬁ#ﬁﬂ#ﬂ##ﬁﬂﬂﬂ&ﬂﬂ

CSm COH RACKUP BURN (11249 10s=2)06

"{0:11/29050)
#ﬁﬁ#ﬁ#ﬁ##*ﬂ##*##ﬁ#q##**ﬂﬂ#ﬁ#ﬂ#***#
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1 ] 4 b
Ll B LR ¢ 1 2}
LY D - N ~ ¢

GET EVENT
(102+36)

TnnGET by pROGRAM

tADM)

RENDEZYOUS NaV PROrnAM
ATO MNVR To SXT TRACK

(Y429 DEG)
(0'22”/141,0,
MOVE To LEB
TPt TARGETING
LoaD NS5 WyTH

PROG

{P716)

(PZ2M)

PRNGRAM (P34} {P2M)

SPs THRUST PRUGRAM,VS6

AUTO MNVR To BURN aTTITURE

(50 DEG)
(04193/1840)

CORY LM TPT P74 Pan

MISSIONM F RESCUF

FIMELTME APRTY

(P34)

R2-20830
o R3=13000
(102+42)
CALL MARKING ROUTINE(VBT,V57)
_ ) (PROCESS THREE MARKSIVS3)
{(102+47)
. © SUNDOWN
(Y02+52)
i COPY LM TPT TIGN
(102457) '
TERMINATE MARKS (1%)
MOVE To CMD SEAT
_ VERIFY ORDEAL {VB3)
(102459)
TPT TARGETING PROGRAM
FIMAL COMP
B (TIGN OPTION WITH LM TIgN)
{103+02)

(P40}

P841969

-105~

=8

0

+02

+03

+11
+12

PROG

GET EVENT
(103404
SPS THRUST SETUP (P4&O)
(TPI)
) " abC ALIGN
(103+0%9+24) .
HEGANLBGBSEHBHHUHLDNQBERBHBHLAB0ED
LM TEE BURY (22290,~11,1)
Y- P11 2T 2 RS PN . R L R 1. 8. 7. X 2 R
PP LT LT F P REe e A S TP e ey
CSM TPT BRACKUR BURN (m22+3,0,12)
(Ne208/18,0) )
PR R S R P L R Y
TARGET DV PROGRAM {P76)
{(TP1)
RENDEZVOUS NAV PROGRAM (P20)
AUTO MNVR To SXT "TRACK
(33 DEG)
(04245/5140) i
MCC TARGFETING PROGRAM (P35)
MOVE TO LEB
CALL MARKING ROUTINE(VO39VBT,V57)
(103+18)

L0sS
TERMINATF MApRKS (R)
MCCl TARGETING FINA) COMP {P35)

CORPY CSM MCC1 SOLUTYON
cOPY LM McCY paAD



GET

is {103

58,5

-106-

FVENT PROG
#30
Reés THRUST PRUGHAM (R4YY-
RYPASS BURN ATTITUNE vaq
(0, 260/3040)
¢24¢24)
*ﬁﬁ**%#***#*ﬁﬂﬁ*#**ﬂ#ﬁﬁﬂ«#*##%**#&
LM MCC1 THRUST
PR R R L PR R F R g ey )
e L LR L 2 PR P T Y )
CSM Mcc1 BACKUP BUAN
(09263/304+0)
6###4ﬁ##ﬂ*n#ﬁﬁﬂ######**ﬂ%#*%*#ﬁ#ﬂ*
TARGET Ov pRoGRAM (P76)
(MCC1) - ¢39
MCC2 TARGETING PROARAM (P35) (P20)
POSSIBLE AUTO MNVR TO SXT TRACK
(TRIM)
(n.264/2T7s0)
CALLL MARKING ROUTINE (VO3,VART,VST)

StNUP ' +43

TERMINATE MARKS(9)
MOVE To CMp SEAT

MCC2 TARGETING FINAL CoMP (P35)
copy CSM McC2 SOLUTTON
CORY LM MCc2 PaD

RS THRUST PROGRAM (P&}

BYPASS RURN ATTITIUNE MNVD
(De268/1900)

MTSSION F RESCUF TIMELINE APRY! 28.+14069

GRT

EVENT PROG

(103439+24)

(103448}

PERE L E T R TR T P AR T TR LR
.M MCCp 11Rp .
ppdddattptnaadtatgat i FotbRatadrts
PP P AN PSP PR T Y- T Ty Sy
CSM MCC2 BACKUP RURN
. ;9»252/1%«0)

ﬁ#*ﬂ*&ﬂ##ﬂ*ﬁ**&*%&&ﬁ*#*%ﬂ*#ﬁ##ﬂ”##
TARGET DV PROGRAM (P76)

(MCC2)
AUTO MMVR Tn £O0AS TRACK(VAS9) (PO
t26 NEG)

THRUST MONITORING PoOGRAM (P47}

nﬂ»ﬂq%*ﬂuﬁﬂ%ﬁn#%*#uau**ﬁﬁﬂﬁu**ﬂﬂ##ﬁ*

W
-
&
&

.

ARAKING .GATES PETICLE ANGLE
30 FPS AT 8000 FT =13 DEG.

10 FPS AT 2500 F7Y +954 DEG,
5 FPS AT 500 FT 1. 60 DEG,

£
®
" 20 FPS AT 3000 FY +26 DEG, #
L]
*

BRAVAFNTRE ARG SRR DHARDEED ORI RONGY

(101+52)

uﬂﬁﬁﬂﬁb#%%Qﬂ*#%*#ﬂﬁﬁ%ﬂﬂ#ﬂﬂ*ﬁ%*ﬁ&ﬂﬂ

TPF
*ﬂ#ﬂﬂﬁ***%ﬁﬂ##*%ﬂ#*##*###&6%#*“%%“
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9.2.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES
LM ACTIVE - PD1 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/VHE) (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 9
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,¥93,10/11) 90
102:12 83
102:17 - 71
102: 21 CT (SXT/VHF) 63
102:34 LM CDH

102:42 IT (SXT/VHF) (4/3,v93/11/12)

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 MCC1
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



Lt

INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE PROFILE FOR THE LM

9.2.3

-108-
CSM_ATTITUDE SUMMARY

Kk

ACTIVE PDI ABORT RESCUE CASE (MISSION F)  (YAW = 0.0)
ok ke

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 - 298 230

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




-is

14

‘alb

GET EVEMT P0G
100446421}
LR Y e R e R - R k- R T R R e - 2 2T -
LM PHASING HiRN{34 ,940.=19,9)
#uﬁ*aﬂﬁ%u#uﬁa*qﬁu%Qﬁ##**uua»*##*ﬁ*
(100+48) '
SUMSFT
MAOVYE Tn LER
(100449)
Imit REAL TGN TO HEFSHMMAT (PG2)
{npT1ON 3) -+ . ‘
(700254) .
MereH LIPLINK (LM VE~TQR) (PNQ)
B MAVE TO CMn SEAT
(101+06)
COPY RESCUEZCST NNFLCOHsTRT PADS
t1o1417)
. EXTERWAL LY PROGRAM (RPINY({P2D)
(101+19) '
SPg THRUST PRUOGRAM V&A (PG
ANTO MNVYR TO HUDM ATTITUDF
(2% pEG) .
(1R0,165/¢83,U)
(101+20) )
Los
nnuﬁ**ﬁa&&&uunﬂﬁaﬁuuuu#*%u#nﬁ**uﬂ**%%uuu#ﬁauuu#n*
(101+1% ‘ #
KEY 4UF #
F 50 18 (COMMANDED RePJv) #
kFyY VSeE @
DO =8 RMED #
-]

9.3.1 Summary Timeline

ALTGN ROLL TN..yan DERS

~-110-
v pHASTING GAFATER THam 4 FRS PESCUF TreelrF

&
#
i
L&
"
#*

%5 & %8

-
o

=f (1071+25)

EvENT

<HC=l NCKED
PRD

06 1R (COMMANDEN Q,P,yv)

AUNITOR MAYR

F sl 18 (CoMMANDFD HePev)

N Blig TTE (2 =0n(UPY
gPs s WV TalraTH) =BP
SPS HE VI V{ANTHY-=ALTO
MONESE RGN A

PRO

06 18 (COMMANDEN R ,Pyv)

MONITOR ATT TRIW

F 50 18 (CAMMANRER HPsy)
i ﬁ*“a***uuuu*u#a*#“*###&#**n»»#*ﬁ*u*##*******“**

SRS THRUST SETUP (Pap)

PRNG

&
#
1]
i
i+
L
i
*#
¥
%
¥
#*
L]
&

#*ﬁﬁ“*%&“%***ﬁ***#ﬁ***ﬂﬂ#%*%##%*#ﬁu%*ﬂ##ﬁﬂ%*###ﬂ*

- | (101429)

%

TT & ¥ S FE EED LR

MISSION F RESCUF TTMFLIME APETL 95, 1949

4¥aDC AL TGN##

ALT SET KNOR TO 60 MM
FDAI SEILECT=1
ATT. SET THUMARWHEELS TO N18
fULL ATT FRRNR nEEDLES
OM FNDAT 1 WITH ATT
SFT THIIMBWHERLS
ATT SFY=6NC
MEPRFESS GPC ALTRN OR
FOAI SELECT=1/2

EH T e SR FET E EE T &



GET EVENT

ATT SET=THU

#auTVE CHECKS#4

AMAG MoDE(3)=ATTY/RATE?

. TVE SERVO PWR 1wACL/MNA

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

RHEC PWR NORM 2aAC

GMBL MTRS PITCH 1 STRT=ON
GMBL MYRS YAYW 7 STRT-ON
THC=CLOCKWISE

" RHC=ARMED

06 1m
F 50 18

F 50 25

MISSION F RESCUF

RHC~VERIFY N0 MTVC

GMBL MTRS PITCH 2=STRT=ON

GMBL  MTRS  YAW 2=STRT=ON
SET SPs GIMBALS TW(2)=
PITCH = "0‘52
YAW 2 +,59
RHC=VERIFY MTVe

"THC=NEUTRAL

RHC PWR NORM 2.AC/pC
RHC=1OCKED

PRO

{COMMANDED R,P,v)
MONITOR ATT TRIM
(COMMANDED RyP,v)

KEY ENTER

(00204 ,6MBL. DRIVE TEST)

RHC PWR DIRECT (BOTH) =MNA/MNB

RATEmMIGH

AUTO RCS SEL Asc ROLL(4)-MNA

PRO

TTMELTNE APRTI. 7S.

-i1-
PROG

T H DT B LT SR T IR L EC LT EE RS S EFS R BB

1949

F -89 40

EVENT

MONITOR 6mBL DRTVE
SEN AND. TRIM
06 40 (TFI.vGshVM)

FDAT sSCALE=5/5

VERIFY §PS TH LT=OFF

EMS MnDE $TBY

EMS FUNCTION=DV SET

LOAD RESCUE VC

EMS FUNCTION=DV
THC=ARMED

RHC=ARMED

DV THRUST (4) =NorMAL

DSKY ABLANKS

06 40 (TFTaVGsDVYM)
EMS MODEwNORMAL

PERFORM ULLAGE

PRD
06 40 (TFIsVGsDVM)

EEEETTRE YL ST PR LT PR T PR Y ey
n {101+33+19)

(REQUEST FOR ENGINE ENABLE)

PRNG

#
4
#
L
H
4
*
%
+#
¥
4
+*
4
1%
4
L]
#
+*
+*
+#
&
#
#
L
*

T L E PP T N P LY T e

CSM RESCUE RURN(~48_754090)
(180%180/28340)

PR LT SRR T WAL PR T R R e e



6ET

FJUFEMT
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enin

YT YT Y- 2L U T SN e B RIS R R A R RN R R L

+004+01
06 4n

F 16 4n

F 16 8g

MISSION F RFScUE

SET MUe FlanrFSeT.STanT
My L TUR

SEN THHIST | raiN

BV THNOLCATHQLNECRFASTNG

L LAGEAOFF
(TFCaVReNV)
MOMTTOR SPS nPrRATTON
PC tNDICATORm9%5=lng wSy
WONMITOR QPS5 ENATNF CUTNFF
SPS THHRUST | T=OFF
(TFCy VRl
PV THRUST (ROTHY =OFF
MONITUR .
PC THRO{CATOR = 0
SPS INJ ViV IND(4) ~010SE
SPS HE VLV TR(ROTH)=HP |
SPS GML S RFTURM Tn SERVD
NLILL
GMRL MTRS=NFF (SFQUENTTALLY)
TVC SERVO PHR (anTH) =OFF
FDAL SCALE=S5/1
RATE=LNW v
ROT COnT PR NIRECT (ANTH)Y=0OFF
PRN
(VR=RONY)
THC=NULL V3 COPNNENTS
THC=_ OCKED
PHC=L 0OCKED
FMS FUNCTLON=VUF RNG

TE T TS S Bk H e E R R ES EE R BT R

[IMELITME APRT) 25

ny T EvENT
FMS B=NDF-YHF Rre #+
# vHF RMG=RPFSET #
# ~N Byg TTE (Y =0cF °
# PHN *
= £ 37 BR ’ o
B gttt adptp et opeaapa st p it et e oS H Bt

=49

-14

wil

1949

(1071+34)

{(101+35)
{101+40)

{101 +42)
(1024+07)

(102+17)

(1074+20)

MOVE T LER
SUMRT SE

RENDFZVOIIS NaV PROGoAM
AT MNVR T SXT TRACK
(lal DEGH

(1lat,.327/6640)

{P20)

CST TARGFTING PROBRAM

LOAD N8B al=«000n2
R2=+20830
03=+13000

{P3%) (p2M)

CALL MARKTNG ROUTINE(V9q.vET)
ADS

TERMINATE MARKS (35)
€S1 TARGFTING FINAL
CoMw

MOVE TO CuD sFAT

{P32) (P20)Y

SPS THRUST PROGRAMUS6

ALITO MNVE Tn RURN ATTITUDE
t170 DEG) .
(180,165/7103.0)

(P40)


http:IILLAGE.FF

13-

GET FYFNT PROG GET EVENT
R e L A S T PP P P e e T NULL aTT ERROR mEEDLES
wl1l- (102420} ON FnAT. ) wrrH ATT
. KEY 40F- SET THUMBWHELLS
F 50 18 (COMMANDEL ReP,v) aATT SET=GDC
KEY V5sE NEPRESS GNC ALTeN PR
RHC®ARMED FOAI SELECT=1/2
ArIgN RoLL TO 1Ap DEG.; ATT SET=TMU
RHC=| . QCKED
PRO aeMTYC CHEcuqaﬁ

06 1R (COMMANDED: RyP,v)
_ MONITOR MNVR
F 50 18 (COMMANDED RyP,vy)
" MN BUS TIE(2)=nN(UP)
SRS HE VLV TR(ROTH)=RP
SPS HE VLV(BOTH)-AUTO

BMAG MODE(?)-ATrlanTEz
TVC SERVAN PYWR LLAC1/MNA
TVC SERVO_PWR 2-ACZ/MNB
. TRANS CONTR PWRaON
RHC'PWB NORM 2=iC

L. S XX EXETE DL N

2 2 R0 PCFEL XY EE X ETEEE SO R ETEE XEEEHFEE LS

. F 50 18 (COMMANDED RsP,Y)
- oooaunn#q&*ﬁa ﬂﬁﬁ**###ﬁﬁ*ﬁﬁ# ﬁﬁ“*#**##ﬂ-#u#ﬁﬁ#-ﬂﬂ%ﬂﬂ
11 {102t26)

'SP THRUST SETUP (P40)
?0#“*##&“*&#&”“**ﬁ#ﬂ*##ﬂ*ﬁﬂ'#ﬁ#*ﬁﬂﬁ%ﬂ-#*# s it by 8
Y (102+26)
b

RHC=VERIFY NO MTVC
GMBL MTRS PITCH 2=STRT=ON
GMBL MTRS YAW 2=~STRT=0N
SET SPS GIMBALS TW(2)w
PITCH = =.52
an - “"59
RHC=VERTIFY MTV(E
THC=NEITRAL
RHC PWR NORM 2a3C/00
RECwLnCKED

b NONESS BUS MNA GMBL M3RS PITCH 1 STRT=ON
Ly . 'PRO" ‘ ‘GMBL: MTRS' YAW I STRT=ON

+ 06 1R (COMMANDED R4P,v) THC=CL ACKWISE

¥ MONITOR ATT TRTM RAC»ARMED

'.

)

#80DC ALTGN##

ALT SET KNOB To 60 NM
FDAT SELECT=1 .
ATT SET THUMAWHEELS T0 N1

- - -
£ i & &k ¥

06 la (CQMMANDED Q,P,V)
MONITOR ATT TRIu
F' 80 1R (COMMANDED R,P,v)

KEY ENTFR

MISSIONM.F RESCUE TIMELTNE APRT 78, 1969
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GET FvEnT PR neT EYENT PHNG
# F B0 2n (0N2N4.6GM~], TRTYE TFST) # n (102+31411)
[ RAC PWR DLRECT (ROTH) aMMa sMNE ¥ PR TR e SR Ty YL R Y 2
» RATE=HTGH # CSM CST NNE sl (=5a,84n90)
% AUTO RCS SEL A0 ROLL ta) =MNA # tlanelB0/103,0)
» OHAO . T - # P I E R PV T R R R
» MONITOO gAal NoYVE Wbt St g S R R B R R i S S R R e R g
% SFud AN Trfw L SET MDC ET-RESET.START L)
» 06 4n (TFLyVGenve) LR mMONITOR #
#=N2%00 # o SRS THPNST | T=0N *
* FRal ScALE=S/Y o DV INMTRATOR_DECREASTNG #
* VERLFY SP5 TH | T=0FF # Be0n+0) #
¥ Frig »ONE STHY L ULLACE=NFF #
B EMS FUNCTINN=Dv SET & u 06 40 (TFCaVanVM) . °
" Lnab Csl ve 5 @ WONTTNR SPS NPERFATINN *
# FMS FUNCTION=DV ® 4 PC TNDTCATORL95=1035 PST  #
* THE=ARMED b ou MONITOR 8PS ENGINE CUTCFF &
» RHC=ARMED LR SPS THRUST | T=OFF *
# NV THRIST (A} =NORMA| ® on F 16 40 (TFCWVG4NVM) #
*an0435 * n HV THRUST(ROTH)Y LOFF w
» NSKY Bl ANKS # a4 _ HONITOR #
P=(0+30 ' ® PC TNNTCATOR = 0 "
* 06 4n (TFLyVReDVM) ® SPS INJ VLV TND(4)=CLOSE =
" EMS MORE=NORMA] * w SPS HF VLV T (BOTH)=RP »
Nef 0615 - # o SPS GMRLS RETURN TO SERVO #
® PERFORN ULLAGE » NULE. #
Bau004+05 LR AMAL MTRS=0FF (SEQUENTIALLY) " ©
[ F 99 4n (REQUEST FOR ENGINE EMARIEY & # TVC SERVN PWR {RATH) -0FF #
é PR LI FDOAI SCALF=5/1 &
W 06 4n (TFI.VGenYW) LA RATE=| OW #
BRGRBGREBRDNBOSRB AR AOD BRI L R AV BB aREs OB s RO o R0T CONT PWR DIRECT(BOTH) =0OFF#
L) PRO 1
% F 16 85 (VG=inDY) »
# FHC=NULL Y6 COMPONENTS w
# THC=LZKED ®

MTISSION F RESCUE (TIMELIME APRT| 25, 1969
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G#“ﬂﬁ#ﬂ%#*ﬂ##ﬁ#ﬂ-ﬂuﬁﬁbﬂﬁ*#ﬁ*ﬂ-“ﬂﬁ*ﬂﬁ%ﬂ%#*##%*ﬁﬂﬂ#%

GET

L g e 1)

FVENT " PROG
QHC=LOCKEU

FMS FUNCTION=VHF RNG

EMS MODE=VHF RNp

VHF RNG=RESET

PRO

F 37 RA ‘

t102432)

-t

(i02442)

(102+47)

o
-]

t

(]

MN BUS TIE(2)<nFF . i
' #

¥

-

‘-

CMe TOLING PROGRAM |
MGﬁE To LER

(POOH

SINSET . =6
I REALIGN TO REFSMMAT {PS%)
(OPTION 3)

MOVE TO CMD SEAT

" MCC=H URLINK(LM VECTOR)

(102449)

t102+52)

(102+55)

MTISSEON F RESCUF

t1F LM ACTIVE) - ‘0
RENDEZYOUS NAV PROARAM (tP20)
AUTO MNVR TO SKT TRACK
(R2 DEG)
(1R04321/1R5,0)

CST TARGETING PROGRAM
LoaD NS5 R1=+00001
Rz=+20830
R3=413000
MavE To LER

(PI2Y (P2D)
-24

CALL MARKING ROUTINE (VE3,VAT,V5T)
{ve3 AFTER 5 MKS PRNCESSEN)

TIMELINE APRTL 25, 1949

-115-

reT
(103.00)

1103+05)

(103+12)
(103,18

(103+21)

1103429

(103+27)

(1034.28)

(1034+31)

EVENT

TERMINATE SXT,CONT, VHF

oUT OF PLANE NATA(VaD)
COPY CSM yDnT

LOS

TERMINATE. MARKS (23)
CS1 TARGFTING FINAL
Comp )
OVERWRITE NA1 WITH=) CSM YDOT

(P32) (P20)

RCS THRUST PROGRAM,uS6
AUTO MNVR To RURN RTTITUDE

(P&41)

RCS ‘THRUST SETUP (P&1)
GDC ALIGN
HHPRLBROBBNBBRHDIDBAROLBODNBEBEDEE
CSM CST TWO RURN( ' ' y -

ngn;lO/IEE V)]
aﬂﬂ*#****%*ﬂﬂ**ﬂﬂﬁ#u&“#ﬂ*ﬁﬁ‘ﬂ’ﬂ**“*#

RENDEZVO1IS NAV PROGPAM
AUTO MNVR Tn SXT ToACK
t13 nEG)

(180+137112+0)

{P20)

SUNRISE _

CALL MARKTNG ROUTINE(VRBTIVST)
AFTER 3 MARKS PRNCEGSED
VET7+LOAD WR(D0D05T200n0344+00001)

PROG



=17

-a'

arET .

(103+43)

{(103+47)

(103+33)

{103+55)

(1n3+56)

(103457)

{104+00)

{104+01)

{104¢11)

-116-

EVEMT PR neT EVENT PR

TeEominaTE MARKS () 2y
QUT OF PLANE wATALyeN)

EXTERNAL DV TARGETING (P3N (PZN)

t

RCS THRUST PRUGRAM,VRA {P41)
BY PASS RURN ATTITIDE MNVR

ReS THRUST SE-LUP tP41)
Gner AL TGN

Haprpradatal et et idanthadaaanitithis s

CSv PLANE CHANGE (1wnel23/13K.0)

PR R ELF L R L L R L R R R YR

RENDEZVOUS NAYV PRUGRAM (P2
PASSTRLE aUTU Mnyp TN SXT TRACK

AT M)
ChH TARGETING, PROGRAM  (P33) (P20)
AnS

CALL MARKING ROUTINE (VAT,vs7)
tv93 AFTER 3IMKS PoaCFSSER)

TEPMINATE MARKS(10y -

MAYE Tn cMn sEaT .

ADI L 180 DEG,ACH MerN
(NelaNzlnd,0)

(M0 =56, raM 1T7) .

Cry TARGETING Flnla (P49 {P2n)
~OMP

nuT OF PLANF DaTa{yan)
OVERWRITE N8y wiTHY=) ¢SM YNOT)
{(1044+13)
sPS THRUST PROGRAM,uG6 (P&n)
MANUAL MnyR (1 DEG/ZEC)
_ TO BURN ATT

(158 DEG)

(04338/2hh00) .
#*#u#ﬁ#ﬁﬂ'{#ﬂﬁﬂﬂ%u**ﬁ#%#:ﬁﬂn*#%ﬂﬂﬂﬂ L2-FR-1 4. 2-2-5-2- & 2-%-2-1-2-2-J
#=B (104413) ' #
" KEY &4n0E . *
# F 50 18 (COMMANDED RoPyu) #
4 KEY USEF #
# HHC=&QuEN ®
# ALIGN RaLL To o DEG, *
) RHAC=!L NCKFN o
# PRO ®
@ 06 1p (COMMANNEN RePov) #
# MONITOR, MNVR i
o F 50 18 (COMMANDED R,P,v) #
# mN BUS TIE(2)=0n(UP)Y o
# : SPS HE VIV TR(BATH) -BP L
» 8PS WE VL V(BNTHy=AUTO @
» NONESS BHS=MNA i
# RRO )
& 06 1R (COMMANNED RePov) &
" SONLTOR ATT TRIM #
# F 50 LR (COMMANNFN RyPyv) #
ﬁiﬂtu#d-ﬁiﬂicﬂta‘l&ﬂ'&b*ﬂﬁ**ﬁ-#:ﬂ‘ﬁ*%%ﬁ%ﬁ##ﬂ#aﬂ'ﬂ'ﬁ LR XL X-R R-1-2-1-
-5 t104+18) -
sPS THRUST SFTUP (P40}

MISSIOM F RESCUE TIMEL{NE APRTL P54 1549



BeET

&Q*ﬂ!&*#ﬂﬂ#ﬂ%##ﬂuﬂ%##hﬁ#*#*ﬂ%%#ﬂﬁu#*%#****%#***#*

*-S (1n4+18)

N I B I R I A A P e SRR T

MISSION F RESCUE " TIMELTNE APHTL 25

FUENT

225DC ALIGN##

ALT SET KNOB To 60 NM
FOALI SELECT=)

ATT SET THUMBWHEFELS To NJA

NULL: ATT ERRNR NEEDLES
ON FOAL 1 WTTH ATT
SET THUMBWHEFLS |,

ATT SET=60C Ct

DEPRESS GUC ALTgN PB

FDAI SELECT=1/72 °

ATT SET=TMy

#aMTVC CHECKSH#®

BMAG MODE (3)=ATT]/RATER

.TVC SERVO PWR 1.AC1/MNA

TVC SERVO PWR 2LAC2/MNB
TRANS CONTR PWR-ON
RHMC PWR NORM 2eAC
GMRL MTRS PITCH 1 STRT-ON
GMRL MTRS YAW | STRT=~0N
THC=CLOCKW]SE
RHC=ARMED
RHC=VERIFY NO mTVC
GMRL MTRS PITCH 2»STRT=0ON
GMAL MTRS YAW 2ag5TRT-NN
SET SPs giMBALS TW(?) =
PITEH = =,52
YAW s +,59
AHE=VERIFY MTVe

-y

~117-

PROG

=02400

«00+35

w10+

####;##3#*-####‘###*0*#‘##!&-########

$=00415

LR B EE R R EIEEEEEEREE NI EI BB N -2 N -0

1969

6ET

06 1A
F 50 18
F 50 25

EVENT

THC=NEUTRAL

RHC Puwp NORM 2eaC/DC
RHC=nCKED

PRO

(COMMANDED R,Py¥!
MONITOR ATT TRIM
(CQMMANDED R P.Y?
KEy ENI
(002047 GMBL DRIVE TEST)

RHC PWR DIRECT (ROTH) =MN A /MNS

.RATEFH GH

AUTO RCS SEL A/ ROLL (4)~MNA
PRo

" MONITOR GMBL DRTVE

06 40

06 40

SEN AND TRIM
(TFIvVGoDVM)

FDAI S$CALE5/5

VERIFY 'SPS TH LTSOFF~

EMS MODE_STBY

‘EMS” FUNCTION v SET

LOAD cDH Ve

EMS FUNCTTONDYV
THC~ARMED
RAC=ARMED

OV THRIIST (A} =NODMAL

DSKY BLANKS

(TFIQVG!DVM)
EMS MOLF=NORMAL

PERFORM ULLAGE

B P N E R R EE R R R

T
o
o]
a



GET FuFnT STHIM ) rcY EVENT PANG
*_60405 ) LY HOT CONT Pwi DIDECT(BOT"‘“"OFF“
» : F 99 48 (RFONIEST FOR EnGINME FMAWLFY # @ FRO *
& ' bR - F 16 85 (VG=ANDYy o
# 06 40 (TFI4VGeVM) & @ THC=N I VG COMBONFATS %
ﬂu*ﬂ#ﬂﬂ**ﬂ#ﬁﬂ#*#*ﬁﬁ##****ﬁ****“ﬁﬂ%*ﬁ#ﬁ#ﬁﬁ#*##ﬂ%*# # THC =L NCKED &

p L104423412) B RHC=| NCKED ] #
SR LY LT LY I LR Y L) EMS FLIMCTTONVHE RMA #
Ceu CDH BUpH(109,1,0e32.7) # Mg vonE-VHF . RNG %
(114344 /26640) # VHF ANGRFSET »
*up**ﬂﬁ#ﬂ*u**#%****%#ﬁ&ﬁ#%ﬁ%**ﬂ%%ﬁ &+ BN BIG TTFf?i-OFF #
PR R BN O BB NS AR A SR E RSB OR AR R DR P B B DR BB RB RS B PR %
# SET VUG ET=RESFTySTART: 8 F 37 88 %
& ‘--'IONI,TOEJ L auu*ﬂ-anﬁuﬂ%n*ﬂ%n*u#u*ﬁﬁ#%%*%#u#*#uﬁ.u*#uﬂ-ua*ﬁ*#u-u--n-
& SPS TRRUST 1 T=0ON # {(1044+24) .
» DV INDICATORNECRFASING  ® RENDEZVONS NAY PROGOAM X (PZD)
*#000+01 . ' # AUTO MNVR Tn SXT TRACK
@ HLLAGE=QFF # 1119 DEG)
# 06 40 (TFCyVEenVm) # (0422871470
# MONETOR -SPS OPERATION i {104 +28)
» PC INDICATOR-95-108 =gy  # TPY TARGFTING PRNGRAM  (P34)(P20)
* MOMITOR SRS FNGINE CUTOFF # . LOAD R2=+2NR3D
S SPS THRUST LT=0FF o R3=+13000
» F 16 4n (TFCeVARsDVM) t MOVE TO LE=n
# Ny THQHST{HOTH)-OFF # w27 {104431)
% MONITOR | # CALL MARXTING ROUTINE(VBTVST)
- PC TMTICATOR = 0 o (23 AFTFR 2 MKS ppOCESSED)
o SPS INJ VIV TND(4).CLNSE & (10443%)
s Sp'S HE VLV TR(BOTH)==P # ) SUNSET
o SPS GMELS RFTURN Tn SERVO # 12  (1044+48) )
o NULL “ TERMINATE MARKS(15)
* GMAL MTRS=0OFF (SFQUENTT I LYY # MOVE TO MR SEaT
# TVE SERVD PYR(INTH)~OFF |, % VERIFY ORNLAY (vB3)
» FAL ScAlLE=9/1, % TPT TARGFTING FINAL {P34) (P20
* RATE«LOW # coMp

BTSSXOM F RESCUF TIMFLTMF ARRTI 285, 1969
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GETY FYENT orRlg aeT

-7 (304457
' Spg THRUST PROGRAM,y54 . P&

AUTO MNVR Tg BURN ATTITUDE

{78 DEG)

(04179/6,0)
ﬁ##iﬂ&i***#ﬂ%#ﬁﬂ#**#*ﬂ*#*#“* ***ﬂ'*ﬂ**#ﬁﬂ-###ﬁ Sk 4 4 8
¢_7 (104+5))

KEY 4UE
F 50 iR (COMMANDED ReP,¥)
KEY Vv56E
RHC=ARMER |
ALIGN ROLL TO ¢ DEG.
RHG = OCKED ‘
PRO
06 )3 (COMMANDED RyP,¥)
. MONITOR MNVR
F 50 18 (COMMANDED R,P,vy)
MN BUS TIE(2)=qn(UP)
SPS HE VLV TB(BNTH)=RP"
SPS HE VLV (BOTHY=AUTO
.NONESS BUS=MnAa

PRO
06 1R (COMMANDED ReP,y)
MONITOR ATT TRIM
F 50 18 (COMMANDED R,P,vy)
G'lllﬂﬂ%ﬂﬂﬁ'CHH!"ﬁHHHI-##lﬂ###*ﬁ*bﬂﬂ#ﬁﬁ#ﬂ*ﬁﬁﬁ**ggﬁ i ds
] (1044+83)

t.iﬁg,‘\_g.g.ﬁ.g\g,g.¥k¢.?.*.g.g...g
' TERTEFERIEFEREEFENE XX )
T E LR R E R E R R T T S T T

SPs TWRUST SETUP
CRENDIBEBEARUBIHRLORDDRO PRI AR YR RSB E SRR G OBE B DERY
#.8  (1064453)

#460C ALIGN®#

T x% T O

»
»
+#
»

ALT SET KNOB Tn 60 N

MISSIOM F RESCUE TIMELINE APRY|. 2?5+ 1969

a4

06 1g

EVENT

FDAL SELECT«)
ATT SET THUMBWHEELS TO N1B
NULL an ERROR nEEDLES
ON #FPAT 1 WIYH ATY
SET THUMBWHEFL.S
DEPRESS 6DC ALIAN PR
FDAT SFLECT'IIE
ATT GFT-TMU

TVC CHECKS##

BMAG MODE (3) »ATT1/RATEZ
TVC SERVO PWR 1.AC1/MNA
TVC SERVO PWR '2=-ACZ/MNB
TRANS CONTR PWR=ON
RHC PWg MORM 'Zw%AC
GMBL MTRS PITCH 1 STRT=0ON
GMBL MTRS YAW 1 STRT=~ON
THC=CLOCKWYSE
RHCwARMED - -
RHc-VESIFY_No=M¥vc
GMBL MTRS PITCH 2=STRT=ON
GMBL MTRS YAW R2=§TRT=QN
SET SPS GIMBALS TW(2)=
PITCH = =,52
YAy = +,59
RHC=VERIFY MTVC
THC=NEUTRAL
RHC PWR NORM 2=AC/DC
RHC=. DCKED
PRO
(CoMMANnEn RePov)
MONITOR ATT TRIW

©
n
3
@

C]

N E L R R R E R R E E E E E E EE R ET
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GET . FYEMT PrOG Ae T EvENT pRAn &

4 F 50 18 (COMMANDED Ky P, v), * 0 1104+57+59)
# KEY ENTER ‘ o A R D e O R SR RSy
% F 50 25 (00204,6M4L DUTUF TFST) # CSM TPT HURM{=?),44n45.7)
& BHC PwR DIRECT (ROTH) =Mbs /MNB 4 {0184 /7640)
# RATE=HTGH # P R LT L R L F LR P R Y R
4 4TO RCS SEL u/r anI(a], MITA (g g St ar R 2SS 3 SR S S A S AR R PR S
# PRO 3 # o SET MNC FT«RESET,START #
# MOMITOR GMal noTVF * 4 rONITOR #
# SE A TaTw e LR ' SP§ THRUST LT=0k #
# 06 42 (TFI4VGenvm) * % DV INPTCRTOR DECHEASING  #
Ba(f2+00 W+ o#Henn+n] #
# FNAL ScALE-S/5 % % SLLAGFOFF ¥
# VERIFY $p§ TH 4 T=0FF @ 06 40 {TFC«VGeNVM) &
o FMg MONRE STHY "o MONITOR 8PS NPERATIAN #
L FMS FUNCT[AM=NY SET * o PC INNTCATOR_95=105 PST #
Y LoAD Tel ve PR MONITHR sp§ ENGTNE cUTCFF #
@ EMS FUNCT [ON=[V * 4, SPS THRUST | T=0FF #
o THC=ARMED B F 18 40 (TFC.vGE.NYM) L
? RHC=ARMED # B DY THRUST (ROUTH) OFF #
* NV THRUST(A) «NORMAL * o #ONITOR o
800935 LI PC INDYCATOR = 0 #
b NSKY M ANKS . o §Pg TNJ VLV TND(4)=CLOSE. #
#0430 v o SPS HF YLV TR(BOTH)=AP =~ #
™ 06 40 (TFIaVGeNYM) 4 SPg GMRLS RETURN TO SERVO ¢
# FMS MONE=VORMA) * a NULL, #
$mi0615 # @ GMBRL MTRSOFF (SCQUENTIALLY) #
& SERFQORM uLLA E *ow TVC SEnve PWR(BATH)«0FF @
#.00405 * FDAY sCalE=5/1 @
& F 99 413 (RFWUEST FOR EJPINF FNn“LE) # @ RATE=1_QW #
" PRO # o ROT CONT PWR DIRECT(BOTH) -OFF#
& o DA 4N UTFI4VGeNVM) & v ) RO &
#u##%ﬂ&nb#b##ﬂ*##%ﬂﬂ#&*#ﬂ#“**ﬂﬁﬂ*%#**%ﬁﬂ%%**###%* #, F 16 BR (VG=rnnY) - #

# THC=m11 |, V6 COMPBONENTS #

# THC=I1, ACKEN *

MYSSIOM F RESCUE TIMFLINE APRTI 285, 1940
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GET FVENT
RHC=LOCKEL W
EMS FUNCTIONaVHF RNG %
FMS MONE~VHF AMG 4
YHF RNG=RESET #
Mn BIS TIE (2)=nFF W
RRO #
F 37 AR - #
ﬂ*a#ﬁ#*ﬂﬂ*ﬂ*#ﬂﬁ#%ﬂﬁﬂﬂ#*%*#****“#*ﬂ*ﬂ#ﬂ#*ﬂﬂ****ﬁ%ﬁ
2

értqrs-qwrt

RENDEZVOUS NaAV PROGRAM
AUTO MNYR TO SXAT TRACK!
(45 DEG)

anE To LEB DURING AUTO MNnYR

MCC TARGETING PROGRAM (P35) (P20)

(P2

3

. CALL MARKING RNUTINE (V93,VART,V57) ..
{105+08)
e Lns
+11 e
L TEQMIMATE MARKS(8)
+12 ‘
MCA TARGETING FINAL (P35) (P20)
ooMp
+#73.5
Rrs THRUST PROGRAM tP41)
RYPASS RURN ATTITUNE MNVR
. ACcS THRUST SgTuP {P41)
+15 (105+12+57\

Hapdaddtidpitptatrdasesdatasanodnse
MCr1 BURN (0228733, .
#4pntudttordptatatatestebdna st sdyadt

MISSION F RESCUE TIMELINE APRTI, 25,

pRiG

+16

+17
+23

+26
+27

+2R .5

-230

+31

1969

arT EVENT PROG
MCC TARGETING PRNGRAM  (P35) (P20)
PnSSIALF MNVYR Tn syT TrRACK ¢
CALL MARKING RAUTINE (VO934VET,V5ET).
SUNRTSE
TERMINATF MARKS (9)
MOVE To CMp SEAT
MCC TARGFTING FINAL ' (P3S) (P20)
CoMp ‘
RCS THRUST PROGRAM (P&1)
BYPASS RURN ATTITURE MNVR
RCS THRUST SETUP (P#lr”“

(104+27¢57)
Qﬂﬂﬁ#*ﬁﬁﬁﬁﬂﬂ*ﬁ##ﬁﬂun#ﬂb%%#ﬂ*#**ﬁﬁq-

MCcz BuRM¢9,294/19,a)
*&*ﬂﬁﬁﬂaqn*ﬁﬁaﬁ%*#%ﬁ#%ﬂ*#***#a#ﬁﬁ#

AUTO MNVR TD COAS TBRACK(VES) (POD)
(36 DEG) -
(0+4261/34390)

CALL P47 WHEN R=1028 NoM,
THRUST MONMITOR PROgGRAM
V83 yPERFORM ARAKTNG AND
LOS CONTROL

(Pa7)



L IR
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GET EuFnT P0G
- TEL LT LY L

#ARAKING GATES RETICtLE ANGLRE#

# 90 FPS AT 6000 FrT .13 DEG, ®

# =20 FPS AT 3000 FT +P6 NEG, ®

# 10 FPS AT 2500 FT . +B4 DEG, #

# 5 §pS AT 500 FT 1,40 DEG, #

Supdnoadatptddaddgesdduduaunitsdan?

+42  (105+39+5T) .
Hopdohpdadpbedaddnptdorpaasbistdgnth

Ter .
HEGHDIRIR AR HARD R DB ARBRSBBORDIQDD

MISSION F RESCUE  TIMELTNE APRTI 25s 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
107:33 CSM RESCUE BURN
101:34 SUNRISE
101:42 IT (VHF) (v93,35/35) 108
102:17 CT {VHF) 144
102:31 CSM CSI 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/VHF) (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) (Vv93,8/8)
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 TNERTIAL MNVR
100:46 180 307 193

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

101:35 180 327 64 147
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 13 112 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 51 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




bl SMARY TIMFLINF =126

GET FuFsir P0G

PRASING LESS THAM 41 FPS
(100+46+21)

#4##*#&“ﬂﬁﬂﬂ#ﬂ#ﬂ*ﬂﬂﬁﬂﬂ*ﬂﬂ*ﬁﬂﬁ*ﬂ*ﬂﬁ
PAOTTAL LM PHMGING PHRN
#auﬂﬁﬂﬁﬂ#****##*#*ﬁ*ﬂ#*ﬁﬁ*%#*#**ﬂ#

-4 5 (10n+48) _
SUhSFT . , . -
T WFALIGM TV RFFGMAT (P37
(AOTTON ) *

=39  (100+54) -
MCo=H UPLIMNKALM VESTOR) (POM

N ‘ RHNmw2] s GAMMA=]T6
ap7  {101+06) . _ ,

i CNPY RESCUECST OnECDHsTRT PADS
=tf (101+17) .
EXTERNAL Dy TARGETING (P30
=14 (101+19) ‘
SRR TWRUST PROGRAM.VSA ERLEY R

ALTO MNVR TO UGN ATTITUNE
{(ha NER) -

(1AD1G0 /2R3 401
1.ng
ﬂﬂ##ﬂﬂ%%ﬂﬁﬂ#@#*h#q###*#ﬁ#*#%ﬂ*ﬁ*ﬁ*%%ﬂ*ﬁ#%*ﬂﬁﬁﬂﬁnﬁ
Bmis  (101419) .
KtY 40pF
F BO 19 (COMMANDED ReP,y)
KEY VbeE
RHC=aRMED
A TGN ROLL T0

- 2 % - - 3% o
- A A

.

SEETEEL LTSt H &

-
n

aeT EvENT

0
o
>
'y

HHC=L ACKED
PRD
06 1R (COMMANDED PJPov)
.  ~ONETQR MMYR
F 60 18 (COMMAMPDED RoPov)
M BiIg TTE{?}-OMIUP)
SPS HE LYV THIANTH) =8P
. SPS WF ViU(ﬂOTH\-AUTO
TAROMNERS RIIGmemNA T
c . PRO
06 18 (COMMANDER WPV
MONITOR ATT TRIM
F 80 18 (COMMALDED R, P,v)
ﬂ#*#ﬂﬁ#ﬁ#ﬁb**ﬁﬁﬂ*#ﬁ*ﬂﬂﬁ*ﬁ#ﬁﬁﬁ##ﬁ*ﬂabﬂﬁﬁﬁﬁﬁﬁ*#§ﬂ%§
=10 (10723 .
SPS THRUGT SETUP (P40}
#ﬂﬁﬁﬁ*ﬁ**#ﬂ%ﬂﬁﬂﬁﬂﬁﬁ**ﬁ***#ﬂﬁ%ﬁ*##ﬁp###%ﬂﬂﬂ#*%*ﬁ#&
bl (101+23)

(- BE- BB

#2GDC ALTGN##

ALT SET knOB TO 60 nM
FOAL SELFOT=)
ATT SET THUMRWHFELS TO N18B
NULLL ATT FRRNR WLEEDNLES
oM Fnat ) WreH ATT
SET THUMBWHEFLS
ATT SET-aDC
NEPRFSS ahC ALIRN PH
FOAL SELECT=~1/2

X C T & T EE S E E R
Nt R R L E R R R

MISSIOM F RFSCUE  TIMELTNE APRTI 25«1066



e T Y A N A Y I E T S I YT T EE

GET

FVYENT

ATT SET=THMY

#uMTYC CHECKSH#

06 1a
F B0 1A

F 50 2%

MTSS10NM F RESCUE

‘RMAG MOOE (3) <ATT)1/RATED

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

RMC PWR NORM 2eAC

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

"THC=CLOCKWISE

RHC=ARMED
RHC=VERIFY NO MTVC
GMBL. MTRS .PITCH 2=STRT=NN
GMBL MTRS YAW 2-STRT=OMN
SET SPS GIMBALS TW{2)= -
PITCH ) -052
Yauw @ +,59
RHC=VERIFY MTVC
THC=NE|JTRAL
RHC PWR NORM 2.AC/DC
RHC=ILOCKED
PRN
{COMMANDED RaP,Y)
MONITOR ATY TRim
{COMMANDED Hepoyy)
KEY ENTER
(N0204,6MBL PRTVE TESTY

RHC PWR DIRECT (ROTH)=MNA/MNR

RATE=HTGH

AUTO RCS SEL A/t ROLL(A)-MNA

PRO

TIMELTME APRT!

PROG

78+1960

P N R E E E R R R L E R L

B X B X OB AL XEDESERE ST E TS FF

-127-

~02+00

=00+35%

-00*30

=N0+1%

e (Y405

el

cé6 40

06 40

F' 99 4g
06 40

EVENT

MONITOR GMBL DRYVE
SEa AND TRIM
(TFIavGaNVM)

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

EMS FUNCTYONaDV SET
LOAD RESCUE vC

EMS FHNCTIONuDV
THC=ARMED

RHC=ARMED

DV THRIST (A) «NOBMAL

DSKY BLANKS

(TFTeVGaDVM)

PERFORM ULLA@E

(REQUEST FOR ENPINE ENﬂBLEI

PRO
(TFTsVGeDVYM)

v
L
2
o

T 56 ST VLV EES TS TS TR

FEPTE T LI2 FYYE-TY FE PR ey Py -8 Fr For e eyt
(101432+59) q
METE Y T PETT R e e St PR P T

CSM RESCUE RURN(=57_140,0)

#

(180%180,283,m)

uu»ﬂlQa#%*ﬁ#u%auuwaauulu##uu*!uo*u
ﬁﬁ*u##%ﬂ#ﬁnﬂﬁﬂﬁ#uﬁﬂﬁﬁaﬂﬁﬁﬁﬂuﬂnﬁﬂuﬁqﬂﬂﬂﬁQﬂnu#uqﬁﬂn

SET MDC ET=RESEY,START

&%


http:FtNCTTON.DV
http:2-STRT.ON
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aET CulEmT pone T EVERT PROM

*“*ﬂ*'ﬂ--ﬂ'ﬂ"ﬂ‘-u-ﬂﬂ“’*#-&'ﬂ'ﬂ“*“*#ﬂﬂﬁ*%%ﬂﬂﬂ'ﬂ#.{;%**ﬁ*%ﬂ [-X-X-2-1:2-X:]
{107 +3%)

HOMI TR
SES% TwrlUST 1| T=0n '

DY TNRTCATNRNECHFAGSIAG GliMRY SF
«0N04+01 MOVE T0 1L FR
: LI AGE=OFF =55 {107+36)
06 4n {TECsVGeDVH) RENDEZVOIIS NAY PROGRAM (P20
MOMITOR SPS DPFRATION: AUTO MNVR T SXT ToACK
Pe tNNLCATONeYS=1058 ©ST {133 DEG)
WONITOR SPS ENATNMF ClUTHFF ! (1R0,322/56,n0)
SPS THHIIST | T=0FF «Bn (1071+41)
F 16 44 {TFC.VaenVn) CST TARGFTING PFNGRAM (P32)
NV THRINST (RO THY wNFF 1LOAD NS9SS wITH
UWNNITORS R1=+00004
Pe tHRICATO® = RE=+2083"n
CSPS INJ. VLY TR (4YLr NSE R3=+1300"

SPS HE VLY TR(ROTH) =iiP
SPS GMuLS RETURN Tn SERVD

1]

-3

£+

i g

$+

i

-]

#*

&

1)

-}

L: ]

*

%

L]

* wiy7 (101+44)
-]

NLL - #* T (102406)

-]
&
-]
[+ ]
]
H
-]
*
-]
@
-]
[}
1*
i
i
[ ]

CALL MARKTNG ROUTINF(VG3sVAT)

ML MTRS=- OFF(QFQUENTIAIIY)

TVE SERVD PAR(ANTH)~0OFF

FDAI SCALE=S/]

RATE=bLnW

ROT ¢ONT PWR DYRECT(RNTH) «OFF

DRN
F 16 85 (Vr=A0NY)

THC=NULL vG COVPONENTS

a0s
.14 (1072+17)
- TERMINATE MAPKS(33)
MOVE T0 CMD SEAT

CS1 TARGETING FIMAL COMP (P32)
ACQs MSFN,RHNZ=575GAMMA=T

NUT OF PLANF DATA(Ve()

OVFRWRITF Ng1 WITH =) £SM ynaT

THC=LUCKED =11 (107419}

RHC=LOCKED . SPS THRUST PRNGRAM,uS6 (P40)
EMS FUNCTIONaVHF RNG AUTA MNVR TO BURN RTTITUDE

E4s MODE-VHF Rng - (174 DEG)

yHF ANG~RESET

N HUS TIE(Z2)Y=AFF
PRn

F A7 Rk

{1R0,1A5%/103,0)
»»*uﬂu*a%u#a*##a*#ﬁoﬂaunuaﬂ#*ﬁ&u#u3#&#&4%&%#»%#**
#mll] (10241 #

# KEY 4nE #

2SR T2 X EX LT EJEEZF EFE FEEXSEEEFE

MISSIQr F RESCUF TIMELTME APRTI 2541960



GET FUENT PROG

£ 50 12 (COMMANDED R4P,.y)
KEY VBgE
RHC=ARMED
ALTGN ROLL TO
RHC=L0CKEL
PRO
06 18 (CNMMANDEL R, p +Y)
) MONITOR MNVR
F S0 1R (CAMMANDED R4P,Y)
MN HUS TIE(2)=-0oniup)
SPS. HE VLY TR(RATH)} =-BP
.SPS HE VLV(BOTH)-AUTG
. NONESS ByS=MNA
PRN
06'19 (POMMANDED RyPyv)
MONITOR -ATT TRTM
F 50 1n (COMMANDED ReP,v)
ﬁiﬂﬁiﬁ*##ﬁ%*%4#*&###**“*##‘ﬂ'#*#*#*%ﬂ##u#*ﬂ-*#ﬂ&###ﬁ
-5 t102+?6g
Spsg THRUGT SETUP {pho)
&.aﬂf*ﬂ#ﬂﬂ#ﬁ*ﬂ*ﬂﬂuﬁ***###%*#ﬁﬂﬁ###ﬁﬂ#**ﬁ*ﬂ-%ﬁ*ﬁ%-ﬂﬁ
BaB  (102426)

(s 2R TG e S
A Y E L E L E R LR

#uaDC ALTGNHe

ALT SET KNOB T0o 60 NM
FDAT SELECT=1
ATT SET THUMRWHEELS Th M3
MILL ATT ERROR NEEDLES
On FDAT l.WTyH ATYT
SET THUMBWHFELS
ATT SET=GUC
NERPRESS GUC ALTGN PR

E O I3 3% 353 3% OF -1 3F 1% 3l L
T EEEEE NI EI

MISSTOM F oFSCUE  TIMELTME ARmT), ?9.1050

N Y R E E R EE E YR E EEZ EEEE R E RN N
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RET

EVENT

FDAI SELECT-1/2
ATT SFT-TMU,

 atMTYC CHECKS##é

‘06 18
F 50 18
F 50 25

RMAG MODF (3} -ATT]/RATER
TVC SERVO PWR ]1_ACI/MNA
TVC GFRW\ PHUR 2.AC2/MNB
TRANS CONTR PWR=ON

RHC PWR NORM E-AC

GMBL MTRS PITCH 1 STRT=ON
GMBL MTRS YAW 1 STRT=ON
THC=CLOCKWISE

RHC=ARMED _

RHC~VERIFY No MTVC

GMBL. MTRS PITCH 2=~STRT~ON.

GMBL, MTRS Yaw 2=STRT=ON
SET SPS GIMBALS TW(2)=.
PITCH = -,52
YAW = + "59
RHCwVERIFY MTVC
THC=NEUTRAL
RHC PWR NORM 2-3C/DC
RHC=_0CKFD
PRO
(COMMANDED RoPyv)
MONITOR AYT TRIw
(COMMANDED RyPy¥)
KEY EMTER
(00204,6MBL NRIVE TEST)

-

FEB VXIS F X EHE LR BB E SRV ESHE ST T X

k)
s ]
o]
@

RHC PwR DTRECT (ROTH) =MNA/MNB @

PATE-HIG

&

AUTO RRS SEL A/r ROLL {4)=MNA @

PRO

¥
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oFT TV | ppOr
- AOMITOR Gweitl DLRTLVE #
& SEQ AN Tuls, #
'3 06 40 (TFLeVRaNVHM) o
#2400 #
» Faal SeaLE«brs5 A
# VERIFY SPS TW | t=0FF. #
@ CEHMS wUNnE SToby P
& Fig FUNCTION=DY SET o
* FnaL CgI L Ve “
* grg FUNCTHONRNy & % ™ #
- THr=ARMEN B
* PHE=~ARMED @
* IV THRIIST (A) «npRMA | o
*-60"35 +
# NSKY Bj_ANKS #
®aNQ+30 . . 4
* N6 4n (TFL,VGeDYHM) “
® F4§ MOIPE=NORM4Y 4
$a0+15 - o
* PFRFORM LI AGE #
*a0405 - %
@ F 99 40 (REMUEST FOR ENGINE EMARLE) ®
* PRN ) #
g 06 &n (TFI4VGEeNVYM) #"
PP P IR I g (NPT R R R IR 1Y R P g g

(102+30+35)
BapaddnadidadatEtidaadestdnsadadan
C8rt CST ONE BURN (w35./0N4N)
(1R0.1B0/1Nn3,0)
Hapudaatsdadadetabanntaadaansdtosdt

MTSSION F RESCUE TIMFLTMNE APRYI 2541969

AeT EVENT

R L L L L LT LR L R S R L E e Y L T2 - Y 1

o SET »nC FT=-RESFT+START
u “ONTTAR
* Sng THRUST |T=0b
o+ DV TNNTCATOR.LDECREASTING
Henn+0]
ULLAGF=0OFF

ATFC VG anVM)

MONITNR SPS NPERATION
PEOINNTCATOR 95=105 RS

#ONITon aPs ¢NEGTME cUTCFF
SPS THREUST | T=0FF

{TFCa VG aNVM)

IV TURUST (ROTH) «OFF

MONITOR
PC INDTICATOR 0
SPS INJ VLV ¥ND(4)=CLOSE
SPS HF VLV TR(BOTH)=RP
SPs GMRLS RETURN TO SERVO

NULL

GMAL MTRS=NFF (SEQUENTIALLY)

TVC SEBVN PWR(BATH) =OFF )

FDAI SCALE-5/1

HATE«OW

ROT ¢0oNT PWR DYRECT (BOTH) =0FF

2RO -

(VE=FnDYYy

THC=MULL VG COMPONENTS

THC=(_NCKFN

RHC =}, 0CKFD

EMS FHUNCTTON=VHE RMG

FMS MARE-VHF RNG

VHF QMG-RFSET

MN BlIS TYF (2)=0FF

06 40

£ 16 40

F 16 85

€ & x & & Y S TEX T XF X EE KL EFEE F D
¢ 2L R EEE Y EEECEN T TC TS TR YRR D

PPOG



@
o

-131-

GET FVENT PROG
PHO @
£ 37 RmA %
«**«iubuw*nﬁu#u#**#ﬁﬁﬂ#uﬁﬂ#%#*ﬁ#u»***a*###n*u&ﬁuu
(102#32)
Cur IDLING PROGRAM {PON)Y
(102+40) '
SUMSET
IM} REALIGN TO REF&MMAT {P52)
(nPTION 3
Ghe ALTOGN

023

438

N T

t102+46)

(102+51)

tjo2+54)

(103409)
{10311}
(103+29)

{103+46)

MIssION F wFSCUE

VERIFY ORDEAL (VR3)

MOC=H UPLINK (LM VEATOR,IF LM
ACTIVE) (POO)

RENDEZVOUS NAV PROGRAM
AUTH MNVR TO SXT TRACK
(74 DEG)

(180.320/}77,0)

(P20)

CALL MARKING ROUTINE (VBT)
THREE MARKSsVQ3

TERMTNATE MARKS(15)
LNSg

SIINRYSE

CST TARGETING PROGRAM
LnaD NS5 WITH
R1=+00002

R2=+70R30
R3=+13000

(P32)

TIMELINE APRTI 725+1969

=9

wb

=2

=54,

=57

cET

£103+52)%

(104+400)

. {104415)

(1044+18)

(104+22)

_(104+26300)

EVENT

MOVE TO LEB ,
CALL MARKTING ROUTINE (VBT)

(V83 AFTER 3 MARKS BROCESSED)
AOS

TERMINATE MARKS (23)

MOVE To CMp SEAT

CST1 TARGETING FINAL COMP (P32)
ACQe MSFN,RHOzZ=TT+5.GAMMARLB,]

RCS THRUST PROGRAM,YS56
AUTD MNVR To BURN ATTITUDE

(P&1)

PCS THRUST SETUP.GD~ ALIGN (P41}

- ﬂ**ﬁ'i&ﬂﬂ-**ﬁﬁ#ﬂ%ﬂﬂﬂﬁﬂn#*ﬁﬁﬁﬂﬂ**ﬁ**ﬁ#

{104426)

(104427

CSM CST “TWp. RURN (184 9335/257,0)

ﬂ%uﬂiﬁﬁﬂnﬁﬂ*ﬁ*ﬁ*#ii*#*ﬁﬁﬂ»ﬂﬁ»*ﬁ*ﬁﬁ”

RENDEZVOUS NaV PROGnAM
AUTH MNVR Tn sXT TnACK

(P20)

(26 DEG)

(180,317/231,0)

cSI TARGFTINF PRnGRAM
NS5 WITH

+00007

+20830

+13000

To LER

(P32)

PROG



=50

AFT

{104+30)

(gt

(1044735)

(1044+40)

(106+04)

(105+11)

{10%+15)

{105+18)

~-132-
FyuEaT PROEG
_ -dA
Cal L MoRKING HOUTTINF (VR VA7 V5T
(V3 afFTFR & sMuaRKS PROCESSEN)Y

Sty S¢T
, =24
TeemTNaATE AT MARKS,YS3 )
CONMTTMHE VHF

Oltr 0F PLANE 0ATA(van)
VOTCE (M YpOT 'TO L
COMTINIIE VHF: '

~1?

Lne
' -G
TFEMINATE MARKS (4]

MOYE Yo CMp SEAT 8.

CST TARGETING Flnal COMP {P32)
RCS THRUST PRUGRAM, Y56 (P41) =2
AUTH MNVYR TO BUAN ATTITUNF
' n
Ree THRUST SETUP.Gne aLIGN (P4])

(1054204001

{108471)

MTISSIONM F RFSCUF

EEE S L R LY R R R R Y
CSy CS7 THREE =nUowm

. . t180518/123140) =25
YT I TR R LR B R R R
SUBRTSF
=28
JTMFLTME APRT! 2h.1a69

aFT

(l1UR4de])

{105+24)

{105«30)

{105+39)

(105442

{105+46)

EvEMY

RENMLFZVOUIS mMay HadaraM
AT MNYR Tn SAT TouCK
tTRIM)

(180418/12040)

(P20

MOVE T0 LFRB

CALL MARKING ROUTINK (VBT VST)
AFTEH R Sx¥ MARKS pphCESSED
VBTl OALD wo(non%7.0A34.0000Y)

TERMINATF MARKS{12)
MOVE To Cvn SFAT

QUT OF PLANE PATA(VaN)
EXTERNAL nv TARGETING (P30)

RCS THRUST PROGRAM.ISBE
‘AuTo mNYR To BURN ATTITUDE

(P41}

rRCS THRUST SETUP,.GDP ALIGN (P41

(105+48400) -

(1024509

(1054851

HGGERDIEBE LN SRR éﬁ#ﬁﬂﬂﬂﬁ#*#*#ﬁﬁ
#SM PLANE CHAMGE

_ (1RA+135/149,0)
iSRSt ade e ataadadns
REMDEZVOIIS NAY PROGHAM (P20)
AUTO MNVR Tn SXT TpACK

(1o E®) -

{1R04132/139,0)

cDH TARGFTING PROGR WM
MOVE To LEg

P33y

PreAn



-Qﬂ&**ﬂ*ﬂﬂ#ﬂﬁ#*#ﬂﬂ###ﬁ-***ﬂl&##ﬂﬂﬂﬁﬂ'#*ﬂﬁﬁﬁﬁ-** Wit

a.B

H

LR TETE T I PRI W2 S

BET

{05452
: . A0S

(105454}

(106404)

(106+08)

(106+08)

FYEMT

CAILL MARKING ROUTINE(VET,V57)
© (ve3 AFTER 3 MARKS PROCESSED)

TFRMINATE MARKS(10) .
MOVE T0 CMp SEaT

CNH TARGETING FINAL comP
OUT OF PLANE DATA(v90)

(P33

OVFRWRITE NBY " WITH t =} CSM YDOT

ROl 180 DEG,ACG MSFN
RHOm=589GAMMAR] T3
(Nel54/110,0)

SPS THRUST PROGRAM9V56

- MANLIAYL MNVR TO 1 DEG/SET To BURN .

ATTITUDE
{161 DEG)
(09166/27130)

KEY 40F

F S0 18 (CnMMANDED R'PoY'

KEY VBgE
RHC=ARMED
ALLIGN ROLL To
RHC =L OCKED

" PRO

06 18 (CNAMMANDED RyP,v)

MONITOR MNVYR

F 50 1R (COMMANDEU RaP,Y)

MISSION F RESCUE

MN BUS TIE(2)=0N(UP)
SPS HE VIV TR(ROTH) =RP

TIMELYME APRTI.

P40

TS X TETSE T EERTE T

28,1069

Rk x & &

N L E R R L I NI

GET EVENT p

'SPS HE VLV (BOTH) =AUTO #
"NONESS BUS=MNA *
PRO @
06 18 {COMMANDED R,P,v) *
MONTTAR ATT TRIM 3
# ~_ F 50 18 (COMMANDED R4Psy) el
e PP TR S ET TR DL LR E e L LB LR T Y R
-5 (106+11)

SPS THRUST SETUP {P40)
#Qﬁﬂ*ﬂ*ﬁ*%#ﬂ*ﬁﬁﬂ”#*#****ﬁ######ﬁ*ﬁq#ﬂﬁﬂ#i##ﬁﬂﬂ#ﬂ#
?-5 {1064ty
#
w#GDC ALTGN&#

ALT. SET KNOB To 60 NM
~FDAT"SELELT#1 7
CATT' SET THUMRWHRELS TO- Nla
MULL™ ATT ERROR MEEDLES )
CON FDAT 1 WITH ATT
" SET THUMBWHEFLS
ATT SET=GDG
DEPRESS GDC ALIRN PR
FOAI SELECT~1/2
ATT SET=TMU

#OMTVC CHECKG##

BMAG MoDEfai.ATillnATEz
TVC SERVD PWR 1,A01/MNA
TVC SERVO PWR '2.ACZ2/MNB
TRANS CONTR PWRaON
RHC 'PYWR NORM 24iC

GMBL. MTRS PITCH 1 STRFT~ON

n

5500388 0TI e EEOES
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GFT CEvEWT PeNG - T EVENT

BBl MTRS yAW | STRT.OR # WHEC =B BMED &
THO=CLOCK ™ [ 5F # HV TeensT (A) «NOPMAL o
RHIC=ARMEDN Bu0+3s _ +
RHe=VERIFY NA =Ty 8 NSKY R ANKS #
AMRL MTRS PLITOH 2«8TRT0p BN+ A 8
GaeRL MTRS  YAW © 2=STRT=-NN # 06 40 (TFIsVGaPVM) &
SET SPs GlImMdalLs TWiZ)= & EMS MODE=MORMA| ™

P1TcH = =52 BN ]G "

Yaw = 4,59 # PERFORM IILLAGE ®
RHe=YERIFY MTYe #=0N+n5 "
THe=NED TRAL “ F 99 40 (RFQUFST FOF ENeINE ENARLE) &
RAC PWR NORM ?2.AC/NDC 2t PRO &+
nHC=LOCKED W+ 06 40 (TFI VG,NVM) #
PRN ,*%ﬂ**ﬁ#u#n*ﬁ**#u#u*uﬂ**u*ﬁ%ﬂ#*ﬂﬁﬁ**%*&*#*du#u#%*ﬂ

NG 17 (COMMANDELD Re.P, y) 0 (10a+16+0T)

, MONITOR AIT THTM
F 80 1R (COMMANDED ReR.v)
KEY FENTER
F 50 26 (Dn2n&eBMBIL NATYE TEST)
RHC PWR DIRECTfﬂnTH)-Mmﬂ/MNH

##u*%ﬂ#ﬁ##**ﬂ*ﬁ**ﬂ%-ﬁ*ﬁ#*#ﬁﬂﬂv-ﬁ-ﬁ*#*#

£SM CUW RURN(65.3380,12,7)

(n,3a9/p?1 1)
u*##%#*%{i##*%**%***u***ﬂ#-&ﬂﬂ%#*-ﬂ-*ﬁ
ﬂ*#*%q***ﬁﬁaﬂauﬂ*u#%%u#ﬁ#%u%*#*&**&%%ﬁﬁ#ﬁuﬂnaﬂ#*ﬂ

L2 2% T8 3k NE-BE IFTE DF-TE IE-EE-NE B 2R I IF RI-LE NE-IE B TR S NN E O TE-AE AR LN BE-AF J
T oo %ok & ook bk d A ST SN & bk g &% ##.ﬂl######

RATE=HIGH # SET #DC ET=RESEY¥+START &

AUTO 'RCS SEL A/0 ROLL (4)=MNA ¢ , ' MONTITOR i

PRO o SP§ THRUST |LT=0N #
MOMITOR GMHL NRIVE # ' DV INDTAATOR_DECREASING &

S Ant TRIw #40040] - ) +*

06 4an (TFL,VGE4NVM) 4 ULL AGF «OFF o
nnaooo * 06 40 (TFCVGNVM) o
ENAT SpALE=5/5 # MONITNAR SPS nPpraATION #
VFRIFY SPS TH 1 T=DFF @ PC IMDTCATOR.95-105 PST &

EMS MONE SThy # MONITOR SPS FNGINE cUTCFF ™

FMS FUNCTION=NY SET # SPS THPRUST | 7=0FF ®

1 Al ChH Ve ' ¥ F 16 4n (TFC« VGV #

EMS FUNCTIONADY S DV THRUST (BOTH) nOFF #
THEO=ARMED # MONITOR Y

MISSTIOW F RESCUF  TIMELYNE APRTL »%.1060

4

T
T
o



GET FVYENT

PRO- .

é~ 2269885580858 58 55 03 %

PRO
F 37 By -

*iﬁ#‘ﬂﬁﬂ###ﬁﬁﬂﬂﬁa*##ﬁﬁ#d%g##ﬂﬁﬁ##uu####*uq*uuﬂ**

33 (106418)

F.16 RS. (VG-BODY)
. THC=NULL VG CUMPONENTS
THC=L OCKED
RHE=LOCKED.
EMS FUNCTION=VHF RNG
EMS'MOUE*VHF RNG
VHF RNG*RESET
MN BUS'TIE(2) =OFF °

PC INDICATCR = 0
SPS INJ VLV IND(4)w=CLOSE
SPS ME VLV TB(BOTH) =8P

SPS GMHLS RETURN TO SFRVO

GMRL MTRS«0OFF (SEQUENTTALLY)
TVC SERVO PWR(ROTH) =0OFF
FOAT SCALE-bfl

RATE=LOW .

ROT CONT PR DTRECT(BHTH)-OFF

RFMDEZVOUS NAV PROGRAM
ANTO MNVR TO SXT TRACK

{127 DEG)
(0,228/144,0)
MOVE TO LEB

@2q  (106422)

LNAD NBS

RP%+20830
R3=2+13000

MISSION F RESCUF

TPT TARGETING PROGRAM

TIMELTNE APRTH

-135.
Pﬁ$6 GET EVENT PROG

#¢*$¢~¢###¢8##$##¢ L% SR

& & 2% o X xR FEeR

(P20

(P34)

2541969

-27  (106424)
CALL MARKING ROUTINE(VBTsVST)
. (V93 AFTER 3 MARKS oROCESSED) '
1106+26)
SUNSET
=12  (106+39) ,
TERMINATE MAPKS(]S]
MOVE To CMR SEAT i
TPT TARGETIMG FINAL COMP {P34)
vERIFY ORDFAI(VB?) %
w7 (10”+4%)
8PS THRUST PnoeRAM,v56 (P&D)
AUTO MNVR TO BURN ATTITUDE
t6p DEG)
{0, 247/74.0)
#*aa#4#4*&#&#*45#**&0»“*#ﬂ&»&%u&%«aaﬁ»a%annau»#ao

,."»ﬂ\? (106‘44’ R i G e . .": R ] ---- - -\-'-'ml-§

KEY 40E

F 50 18 (COMMANDED RyPy¥)
KEY VS6E
RHC=ARMED
ALTGN ROLL. ToO
RHC=LOCKED
PRO

06 18 (COMMANDED R,P4¥%)

MONITOR MNVR
F 50 18 (COMMANDEN R,P,V)

MN BUS TTE(2)=QN{UR)
3PS HE VIV Te(RATH) =BP
SPS HE VLV(BOTHY=AUTO
NONESS BUS=MNA
PRO

06 18 (COMMANDED R,P,¥)
MONITOR ATT TRIM

$ECEB OB EEEI KNS ENET


http:MTRS.OFF(SFIUENTIAI.LY
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nFT £ FeT =T Tal AT EverT pPRAG
» F B0 19 {CAMMANIEL HaPyy) & 4 OMAEL MTRS  YAw  2=STRTeNn
%ﬁﬁﬁ#ﬁ%éﬂ*#&#%“#%%ﬁ%%ﬂﬂ%ﬂﬂ#%ﬂﬁ***%ﬂﬂﬁﬂ#ﬁ#%n##%%%* ﬁ SET S2S5 ATHBALS TW(P) -
-5 (10&446) . ' # PITCH = =,52
. Spa TwpusT SEIUP tP4ny Yoo = +,59
LT T LR T LR L L T R R T Y ) BHC=VERIFY ™MTV(
G (106+4hH) THC=MEUTRAL
- . RMC PWR NORM.2=40/DC
e AL Ttk RHC=I_NCKED
PRO

06 18 (COMMANNFD RePyv)
MONTTOR ATT TRIM
F 50 1A (COMMANDFID H.FP,.V)
¥EY FNTER
F S0 25 (002047 ,6MRL DRTUE TFST)
., HHC RWR hlntrT(HnTH}-Mhn/MNB

ALT SET.KNOB Tn 60 Ny .
Fal SFLECT=Y,
'ATT SET THUMBYLFELS TH 118,
FULL ATT ERRNR NEERLES

Ot FDAL 1 WTTH.ATT -

SET THUXBWHFFLS FATE=HIGH
ATT SET=GUC AUTO nrs SEL A/F ROLL (4)=MNA
NEPRESS GUC aLToN pH -PRD

MOMITHR RMRL DRYVE
_ SFn ANnD TRIM
06 40 (TFI4VGsNVM)

FDAL SFLECT=1/7
ATT SET=TM
#uTYC CHECKS## “)2400 .
FDAI SCAlF=-5/5
VERIFY SpSs TH LT=OFF
EMS KMADF- STRY
EMS FIUNCTTONRDY SET

H4AG MODE (3} =ATTI/RATER
TVE SERVO PWO LLACL/MNG

. TRANS CONTR PWQaON LOAD TaT VC
RHG PHR NORM 2.AC EMS, FIINGTYONDVY
GMPL MTRS PITCW ) STRTLON | THC=ARMEDN
GriRL MTRS YAW. | STRYTe0N RHC=ARMED

THC=CLOCK S TSF
LHE=ARMED
DAr=VERTFY NN uTVC

frank MTRS PITOM 2eSTRTON

NV THRUST (A} =NORnMAL
-0N+35

###########-#&#&#####tt###########

E-BE- 3R - - IR SR K- EE- hc- BRI BN BB N I A -

DSkY RLANKS

2 F % 3 t###~$#t‘&‘t‘¢‘#3#‘#*&-#$$-$¢*
C f E R R EESFETHFE ST T eE oo R

MTISSIOW F RESCUF  TIMFLTINE APRTI 25,1064



MISSION F RESCUE TIMELYNE APRYL 2%,1959

1
D
~J

1

MCC1 TARGETING FINAP CoMP  (P385)

E8SCLEET I B T XD E BT &

‘0
p i)
o]
@

t

GET EVENT PR rET EVENT
#=00430 # SPS GMBLS RETURN TO SERVO
» 06 40 (TFIeVaeDVHM) LA NULL.
# , © EMS MODEaNQRMA), 9 GHBL Man-nFF(erUENTIALLva
*a0+15 # u TVC SERVN PUR(BATH) «OFF
» - PERFORM ULLAGE ® o FOAI SCALF-5/1
Hu¢05 . ‘ # u RATE=_OW
o F 99 40 (REQUEST FOR ENGINE ENABLE) # @ ROT CONT PWR DIRECT (BOTH)=OFF
# . PRO oo PRO .
o 06 4f (TFI.VGeDVM) * o F 16 85 (VG=RNDY) .
ﬁgﬂé%ﬁﬂ**uﬁﬁﬁﬂ“ﬁ#*##ﬂ#ﬁﬁ*ﬁ****“““#*Qﬂ*ﬂwﬁﬁﬂﬂﬁ**ﬂ# # THC-NULL VG COMPONENTS'
0 . .(106450457) # THC=LOCKED
FRHeaiatasatatatatapt ottt artont 4 RHC=LOCKED
CSM- TPT BURN(*15+045¢9) # EMS FUNCTTON-VHE RNG
(04202/1490) A EMS MoDE=VHF RNG
NPFETEEL FE YT L T PR T i g i S VHF RNG=RESET
iauﬂiﬁnwwanﬁwﬂ*ﬁ#;u»***u#nﬂ#*n*ﬂ*unﬂ#uuwauauﬁwuuﬂ ) MN BLS TIEtE)nUFF
& SET MDC ETSRESETSSTART . PRO"
. MONITOR? o o F 37 BB ,
) SPS THRUST | T=0ON - L Y L T R T R R L 4
5 Dv. INDICATOR-DECREASTNG LRy
%e00e01 N o RENDEZVOiIIS NAY PROGRAM {(P20)
] ULLAGE-OFF # AUTO MNVR To SXT TRACK
» 06 40 (TFCysVGeDVYM) # {38 DEG)
* MONITOR SPS OPERATIONG # 10,247/52,0)
. PC INDICATORwSS~105 PST # MCCl TARGETTNG PROGRAM (P35) (P20)
* MONITOR SPS ENAINE CUTOFF:  # MOVE To LEB
f ‘ SPS THRUST 1 T=OFF # +3
# F 16 40 (TFC,VEsDVM) “ CALL MARKING ROUTINF(V93,VAT,VET)
» DY THRUST{BOTH) wOFF » (107600)
» MONITOR! # L0s
* PC INDICATOR = 0o MR !
. SPS INJ VLV IND(4)=(LOSE & TERMINATE MARKS(8)
@ SRS HE VLV TR{BOTH)=Bp # +12



15

«?26

027

*2RL5

+30

~138-

MNUYR To CUOAS TRACK (yR9) (POOY
(3= nER) '
{N,2A5/348,0)

MTSSION F RESCUE  TIMELIME APRYT| 2S4+1nbo

GEY FuE T PROM ne T EvimT RPENA
) +33 (1U7+2%)
Rrg THRUST PROGBRAN P41 THRUST MNMITORING PROGRAM (R&T)Y
RYPASS KURN ATTITUNE viyp VB RERFNRM ARARTNR anND LOS
RCe THRUST SETLP (P41 CoNTROL
(107+n5457) - )
g e SRR S AT e Rt o R B g b e 0 4 4 O BB S RSB SR DTS R E RSB RTR SN
Cse MCCL (V426773340 # BRAKING fATrg FETICLE ANGLE #
Gagitaaatadphatatotgatrattonsdutsud # 3n FPS AT 6000 FT 13 NEG, #
# 2n FPS AT 3000 FT .26 NEG. ®
MeeR TARGETING PROGRAM (Pasy (P20 # ln FPg AT 2800 FT .54 NEG. #
‘ # 5§ FPS AT 500 FT 1.60 NFG. #
CALL MARKING KOUTTIAF (VO3,UR74vHT) ST N AL I TSRS R I S Y
(107+14) : T .
SUNRTSF : 444 {107+34+57) )
S ESnsaRsrdt o gt obREB LSS0
TERMINATE MARKS (9} TPF '
MAVE Tn CMp SEAT PETT L EE PR ST P P L P T R
MoeR TARGETING FTialL COMP {PIRY
Ree THRUST PROGRam (p41)
RYPASS BURN ATTTTUNE MNVR
Res THRUST SETUP (R4
(107420457
Sopbadpttsdptadntingattrodaspaaetpadt
Co~ MCE2(0,300r2350) .
Gaphatsdafottatn s ater oyt aetgat
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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 1S 4 DEG)

SUN ANGLE
(LOS TG SUN)
GET EVENT DEG
100:46 PARTIAL LM PHASING
100:48 SUNSET
107:33 CSM RESCUE
101:35 SUNRISE
107:44 IT (VHF) (v93,33/33) 15
101:49 30
107:54 46
107:59 63
102:04 80
102:09 97
102:14 113
102:17 CT (VHF) 123
102:31 CSM CST 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) 147
104:24 CSM CSI TWo .
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,¥67,00057,00034,00001:8/9) 77
105:29 87
105:33 98
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 IT (SXT/VHF) (Vv93,8/8)
107:02 T (SXT/VHF)
107:06 csm MCCT
107:08 IT (SXT/VHF) (Vv93,9/9)
107:14 SUNRISE 96
107:17 (SXT/VHF) 96
107:21 csm MCC2

107:35 TPF



x5k,

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 ek
TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
100:46 180 307 193
101:19 180 150 283 98
701:33 180 180 283
107:36 180 322 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 0 166 271 167
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 ZERQ INSERTION




9.5.1 Summary Timeline -142-
LM INSERTION EQUALS O FPS RESCUE TIMELINE

GET EVENT PROG GET EVENT PROG
(102+46+18) MOVE 70 CMD SEAT
FRRNTEBERIRRARABSRTRRARR R DR ANO U CSI TARGETING FINAL {p32) (P20)
CSM INSERTION BURN{175:4,09=107,}) Comp
(180.32/272;0) OVERNRITE N8l WITH(=)CSM YDOT
‘ﬁ*no*&ninoanaﬁoa*ﬂaouon&niﬂﬁﬁuiaan -5 (103+26)
SUNSET SPS THRUST PROGRAM,VS6 {Papn)
(102448) AUTO MNVR TO BURN ATTITUDE
IMU REALIGN TO REFSMMAT {p52) . (5 DEG)
(OPTION 3) (1804186/29350)
( 1 021.53) ' i-Qﬁi*.(ﬂﬂtlﬂzﬁ‘ﬂ:ﬁ:ﬁﬂ:i‘ﬂiﬂﬁiﬂﬁﬂ'ﬂiiﬁﬂﬁO'l)l'ilﬁﬂ&..*iﬂ@#ﬂﬂi'
MCCoH UPLINK{LM VECTOR) (POO) *=b {103¢26) @
] MOVE TO LEB * KEY 40E »
(102+56) . LA F 5¢ ;B (COMMANDED RoPcY) LA
RENDEZVOQUS' NAV PROGRAM (P2O) ¥ KEY YSEE &
AUTO MANVR TO SxT TRACK # RHc¢ARNED »:
(103 DEG) * AL1aN ROLL' TO 180 DEe L
(180+165/1650) had RHC«LOCKED' &
{103%01) @ ; pPRo @
CSI TARGETING PROGRAM (p32) (P20) * 06 18 (COMMANDED RePyY) @
LOAD NSS Rlx+00001 . » MDNIYOR MNVR L 3
R2=+20830 A F 50 18 (COMMANDED ReP,yY) *
R3In+13000 » MN aUS TIE(2)wonN(UP) ®
«29 {10340 * ‘SRS HE VYLV TA(BOTH) =gP: @
CALL MARKING ROUTINE(V93,Y87,¥57) ¢ gPs HE VLV {BOTH)=AUTO 3
(V93 AFTER 5 MKS PROCESSED) * NONESS BUS=MNA 'S
TERMINATE SXTsCONT VHF 4 06 18 tGOMMANDED RePsY) b
VOO0 (CSM) “ MONITOR ATT TRIM e
coPyY CSM YDOT * F 50 18 (COMMANDED R3PyY) *-
PPEEYTY YT LY T EE P PP TP e eEee. ¥ 1T T Ty

~9 (103+23)
TERMINATE MARKS (20}

MISSION F RESCUE TIMELINE APRIL 25+ 196%
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GET EVENT PROG GET

(103+25)
LOS
-5 (103+27)
_ SPS THRUST SETUP
Lo L2 2.2 2 2l g T L 2-3-8: 2 X-0- 0 X 'S-T-2-0- L TX- 730y S-0 T 202 Y 2. LR 2R Y
#aB  (103¢27)
#2GDC AL IGNHo

06 1a
ALT SET KNOB TO &0 Nm
FDAT SELECT=1
ATT SET THUMRWHEELS TO Nis
NULL ATT ERROR NEEDLES
ON FDAI 1 WiTw ATY
SET THUMBWHEELS
ATT SET=GDC
DEPRESS GDC ALIGN PB
FDAl SELECT=1/2
ATT SET~TMU

F 50 18
F 50 25

06 40
##MTVC CHECKS## =02¢00
BMAG MODE (3)=ATT1/RATER2
TVC SERVO PWR leaCl/MNA
TVC SERVO PWR 2=aAC2/MNB
TRANS CONTR PWR=QORN

RHC PWR NORM 2wAcC

6MBL, MTRS PITCH 1 STRT-ON
GMRL MTRS YAWw 1 STRTON
THC=CLOCKWISE

RHC=ARMED

RHC=VERIFY NO MTVC

GMBL MTRS PITCH 2-STRT=0ON
GMBL MTIRS YaW 2eSTRT=On

=00+35

2R ¢ LS Y XS XEXETE X EF DGR FERETE T

S L B LEIEESLEFELCEEETHEEESBED
LR B EE R EEEENEENEE N EEENENESEREREEJE -/

~-Q0+30
' 06 &0

EVENT

SET SPS GIMBALS TW(2)=~
PITCH = =452
.YAW Z +459
RHC=VERIFY MTV(C
THE-NEUTRAL
RHe PWR NORM 2=aC/DC
RHC«LOCKED
PRp
(COMMANDED RsPyY)
MONTTOR ATT TRIM
{GCOMMANDED RsP,.Y)
KEY ENTER
(00204,GMBL, DRIVE TEST)

RHC PHR DIRECT (BOTH) =MNA/ZMNR -

RATE=HIGH

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

rRn

MONTTOR GMBL DRIVE
SEQ AND TRIM

(TFT9VGs0VM)

FDAY SCALE~S/5
VERIFY SPS TH LT=OFF
EMS MODE STBY

EMS FUNCTION=DY SET
Loan CSI V¢

EMS FUNCTION=DV
THC=ARMED

RHC*ARMED

DV THRUST{A)=NORMAL

DSKY BLANKS
(TFTeVGeDVM)

SIS L EF LR S LSS CEIRL L E IS CEB EL S E R & T

‘MISSIQN F RESCUE TIMELINE APRIL 25/ 1969 : E%%ﬂﬁﬁﬁg@ H@E’EEEEJ@

w
2]
Q
@



GET EVENT PROG
* EMS MODE«NORMAL w
.Q-ﬂﬂtls ]
* PERFORM ULLAGE *
tw0(+05 )
® F 99 40 (REQUEST FOR ENGINE ENABLE) #
@ PRO 2
. 06 40 (TFI¢VGODVM) .
(2222 LYYl 2Ll 2y - **ﬂﬂﬁﬂﬂ*i*ﬁiﬁﬂlﬁiiﬂﬂﬂ*l* (211 X
0 {(103+32+19)
YT YYSTYTYY YT AR AY Y AL AL P L L R
CSM CST BURN(=»39,090,0)
(180+180/293,0)

i*lﬁ*# ﬁ.l.#.ﬁ.ﬂ‘.iﬂﬁﬁﬂ*l.ﬁli&ﬁé*ﬂﬁ*l

SUNRISE
FRERBRBGRHBUBBLFBRRREOERERERRG ISR RDRR AR X BB NSNS
» SET MDC ET=RESETSTART »
* MONITOR #
o SPS THRUST LT=ON L]
4 DV INDICATOR=DECREASING @
4600401 . .
» ULLAGE=OFF *
o 06 40 (TFCyVGyDVM) ..
» MONITOR SPS OPERATION »
» PC INDiCATOR“95-éDS PSI &
» MONITOR SPS &NGINE CUTOFF ®
» SPS THRUST LT«0OFF ]
# F 16 40 (TFCyVGyDVM) .
* ‘ DV THRUST (BOTH)=OFF -
# MONITOR .
* PC INDICATOR = 0 »
» SPS INJ VLV IND(4)=CLOSE #
» SPS HE VLV TB(BOTH)=BP *
» SPS GMBLS RETURN TO SERVO #
» NULL *

geresnsassrarr ey

" EVENT

GMBL MTRS=OFF (SEQUENTIALLY) #
TVe SERVO PWR(BOTH)=0FF *
FDA1 SCALE=S/1 .
RATE=LOW »
ROT CONT PWR DIRECT(BOTH)'OFF“
PRO @
(VG=80DY) -
THCeNULL. VG .COMPONENTS &
THC=LOCKED o
- »

[ ]

™

[ ]

&

»

[ ]

l'

GET

RHé-LOCKEQ

EMS FUNCTION=VHF RNG
EMS MODE=VHF RNG

VHF RNG=RESET

MN BUS TIE(2}=0OFF

PRO
F 37 BB
QCHMQ wa*#*ﬂm*ﬂ"H«Qﬂ-#%ﬁ#ﬂ-#h#i!"ﬁﬁii@#ﬂﬂ@ﬁﬂ&&ﬂdﬁﬁa
(1034387 -
RENDEZVOUS NAV PROGRAM
AUTO MNVR TO SXT TRACK
(27 pEG) .
(1804158/266+0)
MOVE Yo LEB

CALL MARKING ROUTINE (VBT WVST)
AFTER 3 MARKS PROCESSED
VE7,4L.0AD WR(400057,2000349+00001)

tP20)

24 (103+40)

~12  (103¢52)
TERMINATE MARKS (12)
00T OF PLANE DATA (v50)
EXTERNAL DV PROGRAM

(P30) (P20)
LOAD OUT OF PLANE DATA

MISSION F RESCUE TIMELINE APRIL 25 1969



GET
(103+56)

RCS THRUST PROGRAMy V56 tP41)
BYPASS BURN ATTITUDE MNVR
RCS THRUST SgTUP

(106+04+00)

{104%08)

(104+07)

{104%09)

{104+12)
(104%24)

CSM PLANg CHANGE (180,173/205,0)
#ﬂﬁﬂ#ﬂ4¢uhﬂupu#iuﬂaaawﬁbﬁaﬂ*ﬂﬁﬁaﬁ*

RENDEZVOUS NAV PROGRAM (P20)
AUTO MNVR TO SXT TRACK

(25 DEG)

(1809147/18040)

COH TARGETING PROGRAM (P33} (P2¢)

CALL MARKING RQUTINE (VBT7,V5T)
(Vo3 AFTER 3 SXT MARKS PROCESSED)

AOS

TERMINATE MARKS{15)

MOVE TO CMD SEAT

ROLL 180 DEGyACD MSFN
(0015571334 0)

{(RHO =35+ GAM 0)

COH TARGETING FInAk (P33) (P20)
coMp

OUT OF PLANE DATA(V9q)

OVERWRITE N8l WITH(=)CSM YDOT
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EVENT PROG GET EVENT PROG

~q {104+28)
SPS THRUST PROGRAMsVS6 (P40)
AUTO MNVR TO BURN ATTITUDE
(98 DEG)
(0,245/23140)

**##ﬂ'ﬂ'ﬁﬁﬂ#ﬂ*ﬂ#ﬂ*ﬂ#*ﬂ'ﬂﬂﬂ“#ﬂﬂﬂ'ﬂﬂ‘ﬂ‘*ﬁﬂ' Lid-aid o ﬂ#ﬁﬂﬂ*ﬂﬁﬂﬁiﬁﬂﬂﬂﬂ#ﬂﬁ*wﬂ*“ﬁ*#ﬂ*i#ﬁ**#***“ﬁ#ﬂﬂﬂ

4.9 (104+€8) ™
KEY 40E @

F 50 18 (COMMANDED RePsY) o
KEy VS6E &%
RHC-ﬁﬂMED %

ALIGN ROLL TO 0 DEGe *
RHC«LOCKED ®

PRy »

06 18 (COMMANDED RsPoY) L
MONTTOR MNVR o

50 18 (COMMANDED RPY) #
MN sUS TIE(2)=0ON(UP) 3
- ]

%

]

*

®

+H

-]

*

(e |

SPS HE VLV TB(BOTH)=gP

SPS HE VLV ({BOTH)=AUTO

NONESS BUSnMNA

PRO
00 18 (COMMANDED RoPyY)

MONITOR ATT TRIM
# F 50 18 (COMMANDED R+P,Y)
ﬂ%ﬁ*i***ﬂnﬁﬂaﬂiﬁl#iﬂ“ﬁbi*ﬁu&“*ﬂ##u*ﬁ&&@n“iiﬂﬁqua
-5 (104+32)° '

T s CLEEEELETSTTET RS

SPS THRUST SETUPR {(Pan)
%ﬁuﬁuﬁ%#a&&*u&*ﬂﬂ#u;ﬁa#u&*da&au#&*&*dﬁ#e*a#&ﬁ»#wu
“nd  (104+32) M
# #HGDC Al [GN#& |
] L 3
* »
* ALT SET KNOB YO 60 NM *
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BCE L LD EEL IV L TSI S LT EREE ST SEF

GET

EVENT

FDAT SELECT=1,
ATT SET THUMRWHEELS TO N18
NULL ATT ERROR NEEDLES

" ON FDAL 1 WITH ATY

SET THUMBWHEELS

ATT SET=6GDC
DEPRESS GDC AL IGN PB
FDAI SELECT=1/2
ATT SET=TMU

##MTVC CHECKS®# -

BMAG MODE (3) »ATT1/RATER
TVC SERVO PWR 1wAC1/MNA
TVC SERVO PWR 2=AC2/MNB
TRANS CONTR PWR=ON

RHC PWR NORM 2=AC

GMBL, MTRS PITCH 1} STRT=ON
GMBL. MTRS YAW 1 STRIwON
THE=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)e
PITCH o ‘.52
YAMW m ¢,59
RHC=YERIFY MTVC
THC=NEUTRAL
RHC PR NORM a=AC/DC
RHC=LOCKED - -
PRO
(COMMANDED R4PsY)
MONITOR ATT TRIM
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PROG

Z2EEIEI XIS SIS S LA EE SIS 22 2SS 2% 3

- 4a(0e)5

L’
r o
Q
o

GET EVENT

& F 50 18 (COMMANDED RyP,Y)

* KEY ENTER

» F 60 25 (002044GMBL DRIVE TEST)
» RHC PWR OIRECT(BOTH) «HNA/Mng
“ RATE=HIGH

* . AUTO RCS SEL A/C ROLL (#)=MNA
# PRo

* MONTTOR GMBL ORIVE
. SEQ AND TRIM
) 06 40 (TFIsVGIDVM)
#e02+00

o FDAT SCALE=S5/5

* VERIFY SPS TH LT=OFF
. EMS MODE’ STBY

* EMS FUNCTION=DV SET
* LOAD COH V¢

L EMS FUNCTIONwDV

*- THC-A“MED

# RHCARMED

» OV THRUST (A)=NORMAL
L]

»

[}

®

*

*»

»

L2

*

]

W

%

DSKY BLANKS

06 40 (TFIsVGeDVM)
EMS MODE=NORMAL

PERFORM ULLAGE
F 99 40 (REQUEST FOR ENGINE ENABLE)

w(0+35
=«00¢30

«00+05

' 06 49, (Trx'VG.DVM)
ﬁﬁiﬁﬁ#ﬁbﬂ*ﬂﬁ*ﬂw*ﬁﬂﬁiiﬁﬁﬂwiiﬂiﬁﬁﬂifiﬂﬁﬁﬂ***ﬁﬁﬁeﬁ

MISSION F RESCUE TIMELINE APRIL 25+ 1969

SEUELETI S INEFTISETITETSESTEE X 0

-,



-148-

GEY EVENT PROG GET EVENT PROG
0 £104+36+43) i RHC=LOCKED @
bﬁﬂﬁ-##ﬂ!*ﬁ**ﬁhuﬂl###%*iﬂu#%iniﬂﬂ** # EMS FUNCTION'VHF RNG *
CSM CDH BURN (=eBy014246) # EMS MODE=VHF RNG hd
(0926972134 0) & VHE RNG=RESET &
!ﬁ###*#**ﬂ#*#*ﬂﬁiﬁi#**iiﬂ*ﬂ*ﬂi*ﬂ** o pUS TIE(2)=0FF ®
T T TR EE P PR NP PR TR L P PY R Y TLYY Y T T T &
» SET MDC ET=RESET,START _ o o F 371 B8 o
& MONITOR * n#*ﬂ*#ﬁﬂﬁuﬁﬁl#**i&iﬁﬁgﬁuﬁlﬁﬂﬁﬁlwﬂﬁﬂ#Qﬁ*ﬂﬂﬁﬂﬂ#gﬁ&%-
® SPS THRUST LT=ON & =37
» DV INDICATOR=DECREASING # RENDEZVOUS NAV PROGRAM (P20
#400+01 ' L& AUTO MNVR TO SXT TRACK
A . ULLAGE=OFF * {70 DE®)
* 06 40 (TFCsVGsDVM) o (04224/16040)
% MONITOR SPS OPERATION # w32
# PC INDICATOR»95=l05 PSI @ TPI TARGETING PROGRAM (P34) (P20)
L MONITOR SPS ENGINE CUTOFF g LOAD NS5 RZ2=+20830
* SPS THRUST LT=0FF LA R32#13000
L F 16 40 (TFCeVGyDVM) 4 =30
@ DV THRUST (BOTH) «QFF “ " CALL MARKING ROUTINE(VBToYST)
“ MONITOR » (ve3 AFTER 3 SXT MARKS PROCESSEDI
bod PC INDICATOR = 0 » (104253)
% SPS INJ VLV IND(4)=CLOSE # SUNSET
» SPS HE VLY TYB(BOTH)=Bp ® =2 . i
* $PS GMBLS RETURN TO SERVO # TERMINATE MARKS(18)
» NULL L MOVE To CMD SEAT .
* GMAL MTRS=OFF (SEQUENTIALLY) # TPI TARGETING FINAL (P34) (P29}
“ YVC SERVO PWR(BOTH) =0FF * COMP
* FDAI SCALE=S/1 * VERIFY ORDEAL (V83)
L 3 RATE=LOW 4 =g .
# ROT CONT PWR DIRECT(ROTH) =OFF# S5PS THRUST PROGRAM V56 (P40}
» PRO » “AUTO MNVR TO BURN ATTITUDE
" F 16 85 (VG=BODY) . {95 DEG)
@ THC~NULL VG COMPONENTS @ (0,165/35340)
» THC=LOCKED #

MISSION F RESCUE TIMELINE APRIL 2S5» 1969
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GET EVENT PROG GET EVENT

Y T Ty T T PR TS S A L T Y A YT R ATT SET=GDC

L E N EE AR R I R I N

=g . DEPRESS GD¢c ALIGN PB
" KEY 40E . FDAT SELECT=1/2

F S50 18 (COMMANDED RyP»Y) * ATT SET=THMU
KEY VS6E *
RHC~ARMED “ *#MTVC CHECKS##
ALIGN ROLL TO 0O DEG * '
RHC=LOCKED # BMAG MODE (2)=ATT1/RATEZ
PRO @ TVE SERVO PWR 1=AC1/MNA

06 18 (COMMANDED RyPrY) * TVe SERVO PWR 2aAC2/MNB

MONITOR MNVR ' * TRANS CONTR PWR=ON

£ S0 18 (COMMANDED RyPeY) . * RHC PWR NORM 2~AC
MN BUS TIE (2)«0N(UP) LA GMBL 'MTRS PITCH 1 STRT=ON
SPS WE VLV Ta(BOTH)-BP * aMBlL, MTRS vAW 1 STRT»ON
SPS HE VLV (BOTH) =AUTO » THCwCLOCRRISE
NONESS 8USeMNA L RHC=ARMED
PRO w RHC=VERIFY NO MTVC

06 18 (COMMANDED RoPeY) b @AMaL- MTRS PITCH 2<STRF=ON

MONITOR ATT TRIM @ GHMBL: MTRS YW anSTRTGON

F S0 18 (COMMANDED RyPsY) * SET SPS GIMBALS TECQ)'

QQ“*QQQ#QG***ﬂ*****ﬁﬂ*w**ﬁ**Qﬂiﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁiéﬂﬂﬂﬂiﬂ ITQH E -052

YAW B 459
RHCLVERIFY MTVC

e -3
SPS THRUST SgTup

%43 k3 2 T L S5 EE S EEEZ TSRS s S

ﬂi!ﬁ!ﬁﬁiﬂ*!ﬁi**ﬁlﬁﬂﬂ*ﬂ**i*i*'ﬁﬁii*#ﬁﬂl*ﬁiﬂ#i!#*#* THC-NEUTRA

Sub ® RHC PWR NORM 2=AC/DC

* +#GDC ALIGN®# ® RHC=LOCKED

& * PRo

) @ 06 18 lcoMMANDED RiP,LY)

» ALT SET KNOB TO &0 Ny *. MONITOR ATT TRIM

® FDAI SELECT=1 i F 50 18 (COMMANDED RsPsY)

» ATT SET THUMAWHEELS TO Nis L& KEY ENTER

» NULL, A?T ERROR NEEDLES » F 50 25 (00204,6MBy, DRIVE TEST)
» ON FDAT 1 WITH ATT hd RHC PWR DIRECT (BOTH)=MNA/MnR
L SET THUMBWHEELS 4 RATE=HIGH

MISSION F RESCUE TIMELINE APRIL 259 1969
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GEY EVENT PROG GET EVENT PROG
. AUTO RCS SEL A/C ROLL(4)wMNA *ﬁﬂﬂﬂb*ﬂ*ﬁ##Q%hﬁﬁ#ﬁi#*ﬁﬁiﬁﬁﬂ%#ﬂ#ﬁi*ﬂﬁ*ﬂﬁ“ﬂ#%*%iﬁ*
4 PRO # & ' " SET MDC ET~RESETsSTART @
* MONITOR GMRL DRIVE * @ MONITOR #
* SEQ AND TRIM # o SPS THRUST | T=ON o
* 06 40 (TFIsVGaDVM) * @ NV INDICATOR~-DECREASING  #
#=02000 # 4e00401 &
o FDAI SCALEwS /S LR ULLAGE=OFF 6
° VERIFY SPS TH LT=0FF % * 06 40 (TFCoVGeDVM) #
» EMS MODE STBY * @ MONITOR SPS OPERATION Ld
g EMS FUNCTION=DV SET ¢ @ PC INDICATOR=95«105 PSI L
» LOAD TPI Ve ¢ & MONTTOR SPS ENGINE CUTOFF ®
i EMS FUNCTION=DV ¢ @ SPS THRUST [ T=0FF L
* THC=ARMED L F 16 40 (TFCWVGeDVM) *
* RHC~ARMED v @ DV THRUST (ROTH) «OFF @
@ DV THRUST (A) «NORMAL - # MONITOR -
#=004+35 L PC INDICATOR = 0 L4
e DSKY BLANKS o SPS INJ VLV IND(4)=CLOSE ¢
®=00¢30 @ & SPS ME VLV TB(BOTH)=BpP #
. 06 &40. (TFIsVGypVM) * @ 8PS GMBLS RETURN TO SERvo @
. i EMS MODE=NORMAL v NULL #
tw0e]l8 L GMBL MTRSoQFF (SEQUENTIALLY) &
# PERFORM ULLAGE 4 % TVC SERVO PWR(BOTH)=OFF 4
#=(0+05 * # FDAT SCALE=S5/1 »
» F 99 40 (REQUEST FOR ENGINE ENABLE) & @ RATE=LOW o
“ PRO # ROT CONT PWR DIRECTI(BOTH) =nfFFe®
@ 06 40 (TFIsVGopYM) * B PRO »
lﬂﬂ%iwQwﬁﬂﬁuu&ﬁ#ﬁﬂﬂnﬁﬂﬁﬂﬁﬁo###*«G#ﬂ##a%##b#**ﬁiﬂo % F 16 85 (VG.BODY) -
{105+16+47) @ THCwWNULL VG COMPONENTS &
##ﬁﬂﬂ#ﬁﬁﬂﬁl*#*ﬂﬂ###9#*#**##***##*# » THC—LOCKED -
CSM TPT BURN(w2l,ls0s~,8) & RHC=LOCKED ®
{09180/35390), . # EMS FUNCTION=VMHF RNG @

#Q#ﬂ**##ﬂ##ﬁﬁ*ﬂ###*ﬂﬂ**#ﬂi**.ﬂﬂﬂﬁ#
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GET EVENT PROG

EMS MODE=VHF RNG hd
VHF RNGwRESET
" MN BUS' TIE(2)~0FF

*
# 26
PRO »
»
*

e NN

* *27

#ou*w&euﬁ¢0ﬁi0uwuuuQ»uuﬂiﬁi*ﬁ*nuhﬂﬁnanﬁiaudwiabu
2 .
RENDEZVOUS NAV PROGRAM (P20) *28.5
AUTO MNVR TO SXT TRACK
{61 DEG)
{00246/5490) )
MCC. TARGETING PROGRAM (p35) (P20) +30
MOVE TO LEB DURING AUTO MNVR
*
CALL MARKING ROUTINE (V934VBT9VST)
*1] *32
TERMINATE MARKS{7) .. ;

+12
MCC TARGETING FINAL (P35) (P20)
COMP
*13.5 :
RCS THRUST PROGRAM (P41)
BYPASS BURN ATTITUDE MNVR
RCS THRUST SETUP {P41)

«i5  (105+31¢47)
DHRBANKCERRERNIRARGRIBIRGRROLOTLEN

MCC1 BURN(05265/37+0)
eI R R A e L L A T el e

LOS

MCC TARGETING PROGRAM (P35) (P20)
POSSIBLE MNVR To SXT TRACK

+16

*17
CALL MARKING ROUTINE(V9§.VBT;V57)

MISSION F RESCUE TIMELINE APRIL 25s 1969

GET EVENT PROG

(105+40)
SUNRTSE

TERMINATE MARKS (9)
MCC TARGETING FINAL (R3S} (P20)

CoMp

RCS' THRUST PROGRAM (Ps1)

BYPASS BURN ATTITUDE MNVR

RCS THRUST SETuUP (Ps41)
(105+46447)

#ﬂi’ﬁ.&&ﬁ‘*.iﬂ*ﬁiﬂiﬁﬁ#iﬂ..ﬂﬂﬂﬁ&ﬁﬂ&

MCca BURN(0+286/23,40)
»unuwo»a*ﬂwﬁunaonueﬁtfanpqgww*»uww

AUTD MNVR TO CoHAS TRACK(VB9)¢P00}
. MOVE! To CMD SEAT

(37 pEay

(0.254/346.03

GALL: P47 AT R®]28BNeMs

THRUST MONIVOR' PROGRAM (P47}

V83¢:PERFORM BRAKING AND

L.0S ConTROL
HRDAINRDRATEERDRRRDBBHIHDDATHERS 0l
% ‘BRAKING GATES RETICLE: ANG E\ »
% 30 FPs AT 6000 FT J13- pEG, o
% 20 FPS AT 3000 FT 226 DEG, &
#* 1o FPs AT 2500 FY o84 DEG, &
« 5 Fps AT 500 FT 160 DEG, @
#“*Q*l%ﬁ&idﬁﬂi&b#*ﬁﬂii*iﬂﬁﬂ0*!**&##6'


http:105+31.47
http:RwUi25N.Mo
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GET EVENT PROG

*51 (106%07+47) ,
I E LT B R T L eI 2 T T A

TRF
HHetHtdddddbodsdadotidibedidusttstss
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9.5.2  NAVIGATION SUMMARY
LM INSERTION = O 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) (V¥9336/5;V93;14/15)
103:08 CT (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 - {SM PLANE CHANGE
104:09 IT (SXT/VHF) (4/3,V93,11/12) 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 ]
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 MCCT 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
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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 INERTTAL MNVR
102:46 180 37 272

102:56 180 165 16 103
103:26 180 156 293 5
103:32 180 180 293

103:34 180 158 266 27
104:04 180 173 205

104:05 180 147 180 25
104:26 0 1556 133

104:28 0 245 231 98
104:37 0 269 231

104:40 0 244 160 70
105:09 0 165 383 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



2

9

-15

.9.R,.1 SUHMMARY TIMELINE
arT FVENT Pn0G
(LM INSERT!ON 120 FpS)Y
(1oa+43+183 ) )
BRARBREHFHLSRBRHBIG OB RR T oRERD BN
LM INSERTION BURM (m1N6sBynam5s,56)
Bophisdatetiptatadtdapdna oo
“(1n2esT) )
T OBURSET
MOVE' TH LER
IMIf REALTGN TO REFSMMAT
(OPTION 3 (P52
(102+52)
. MCG=H UPLINK (LM STATE
uchna) ’ (POOY -
{103+03)
CorRY RESCUE-CSI GNF.CDH,TDI RADS
(103+17)
Los
} MOVE TO CMD SEAT
{10320
- EXTERNAL Dy PHOGRAM (P30)
(103+25)
SPS THRUST PROGRAM.VvB6 (P4n)Y
ALTO MNVR TO BURN ATTITUNE
{19 NEB)
{180,1465/2R2,0)

MISSION F RESCUE TIMELTNE APRTY| 2541960

N E LS EEE R

6~

GFT

EVENT

PROG

PP LT L PP TR T T IO P PR T P R P R Y )

Ha?
*
L)
;]
#

oﬂwﬂ#ﬂﬁi*QQ%“”ﬂﬁﬂdﬁﬂ*Q*G#**ﬁﬂﬂ**ﬁﬁg%ﬁ#iﬂﬂiﬂﬁ@ﬁ#'

-5

{103+25)

KEY 40E

F 50 18 (COMMANDED R4P,¥)

KEy V®6&F
HHC-AhMEh
sLIGN ROLL Tn
RHC=_0CKED
PRO

06 1R (CAMMANDED R,P,¥)

MONITOR MNVR

F 50 18 (COMMANDED R4Po¥)

N BUS TIE(Z2)y=0N(UP)Y

SRS HE VLV TR(BATH).BP.

SPS HE VI V(BOTH)=AUTO
NONESS BUS=MNA
PRO

06 18 (COMMANDED RyPy§)

MONTITOR ATT TRIM

F 'S0 18 (COMMAMDED RquV)

(103+2T)

SPS THRUST SpTUP

(P40)

"
»
*
&
*
*
*
%
L]
*
»
*
*
*
»
L
*»
»
*
»

H#Gﬂﬂ&&ﬂ*uﬂ*.**Gﬂ“**ﬂﬂ%ﬁ*ﬁﬂ&#*ﬁ#*#éﬂﬁﬂ*ﬂ§5b*ﬂ**‘?

“Huf

L4

s &8 &%

(1023+27)

#wGDC ALIGNas

ALT SET KNOB To 60 nM
FOAT SELECT]

L)
K

B B 2 13


http:TR(BbTH,.eP
http:102.43.18

PP TS0 T TP TP TR P R TE RN PSP PR R . S

GET

FVENT

ATT SET THUMRWHFELS TN ~1R
NULL 47T ERROR NEEDLES
ON FOAL Ll wyiTH ATT
SET THUMBWHEELS
ATT SET=-GLC |
DERRESS GOC ALTGN pB
FNAT SELECT=1/2
ATT SET=THML

#uMTVC CHECKS#H##

06 18

BMAG MoDE(3)-ATTl/RATEP
TVC SERVO PWR 1LAC1/MNA
TVe SERVO PWR 2.ACZ/MNR
TRANS CONTR PWR-ON

RHC PWR .NORM 2.AC

GMRL MTRS PITCH 1 STRTON

"GMBL. MTRS YAW 1 STRT=0N

THC=CLQCKWISE

RHC=ARMED

RHC=VERIFY NO mTVC

&MBL MTRS PITCH 2w«STRT-ON

GMRL MTRS YAW 2«8TRT-ON

SET SPs GIMBaALS Tw(2)~
PITeH 3 =52

. YAW '= +,.549

RHC=VERIFY MTv(C

THC=NETRAL

RHC PWR NORM 2-AC/DC

RHC=L OCKED

PRO

(COMMANDED R4P,v)

MONITOR ATT TRTM

F S0 1R (COMMANDED RyP,v)

t
—t
o
I

)

PROG

MISSION F RESCUE TIMELTINE APRTI. 2641069

% él&# [ 3-SR AR EE R RN R

RET EVENT PROG
# KEY FNTFR @
# F 50 25 (00204 ,6MRL. NRIVE TEST) &
# RHC Pwr DIRECT (BOTH)~MAA/MNB #
# RATEwHIGH #
b AUTO RFAS SEL A/¢ ROLL(4)=MNA &
# RPRO #
# MONITOR GMBL DRYVE t
# SFEO AND TRIM &
# 06 40 (TFI.VGsDVYM) #
ﬂ-02+00 #
o FDAY SCALE~S/S _ . #
# VERIFY SPS TH LT=OFF M
# EMS MODE STBY ®
* EMS FHNCT!ONuDV SET “
# LOAD ReSCUE vC »
o EMS FUNCTIONDy o
o THCw=ARMED il
@ RHO=ARMED . #
% DV THRUST tA)-=NORMAL bid
4=0n+38 . #
» DSKY RLANKS 9
#=00+30 : #
¥ 06 40 (TFI4VG4DVM) &
# EMS MODE=NORMAL &
$=NB+15 *
# , RERFNRM ULLAGE o
H=00+05 . ( #
# F 99 40 (REQUEST FOR ENmRINE ENABLE) o
# PRO )
LA 06 40 (TFIWWGDHVM) . . #*
LR TR ELET- AL P LT DY ST LA . LR Y- Y Y


http:FIINCTION.DV
http:2-STRT.ON

GET EVENT prOR GET EVENT PROG ©
0 (103431459 " F 16 85 (VG=0nDY) &
SHRHHERIH G LB P GCI BB BB SIS R GBUBBFRHSS § THC=MII| |, VG COMRONENTS kg
Csv RESCUE BUMN (w44 .,940.0) 4 THC=, OCKEN *
(1802180728240 o RHC=L nCKEN #
ARORBSDAEHR BB RSB INBORBERRRBHES B EMS FUNCTION-VHF RNMG #
ﬁ.u&!&l#**##ﬂ#*d%ﬂ-#iHHHH}###a%ﬁ*#ﬂﬁ*ﬂ*ﬁﬁq#ﬂ%*ﬁ***# 4 EMS MOSE-VMF Rnn #
» SET MUC EV-RESFTySTART LR VHF RNG=RESET #
o MONTITOR S MN BUS TIF (2) ~0FF »
» © 8PS THRUST |LT=-0N # b PRO o
* Dy INDICATORSNECREASTING # & F 37 BB ®
#e00¢01 ' : ) # uﬂ'u-.n-n--uu-u.#aﬂﬂ#**uﬂnﬁkﬁ*#ﬂﬂ-#&#ﬁﬁﬂ#**g#*ﬁ#ﬂ%***ﬁ*ﬁ*ﬁ
* . - ULILAGE-OFF #* {103+33)
* 06 40, (TFCoVG1NVM) ) # SUNRISE
'Y MONITOR SPS OPFRATION? # =55 (103+35)
* PC INDICATOR95=105 PSY # RENDEZVOIIS NAV PROGRAM tP20)
@ - MONITOR SPS ENGINE CUTNFF? # AUTD MNVR TD SXT TRACK
s SPS THRUST LT=0FF 4 (49 DEG)
* F 16 4n (TFCyVGseDVHM) bt {180+141/233.0)
» NV THRUST (BOTH) =0OFF » ] MOVE To LEB
° MONITOR Y * .Gp (103.+38) i . .
» PE INDICATOR = 0 » . CST TARGETING PROGRAM (P32)
o SPS INJ VLV TND(4)=CLOSE # LOAD N85 WITH
» SPS HE VLY TR{BOTH)=RP o pl:oooooz
» SPS GMBLS RETURN TO SERVO # REz+20830
. NULL # R3=+13000
» gMaL MTRS-OFF(GFQUFNTIALLY! # w35 (103+85) )
o TVC SERVO PYR(RNTH)=0FF * CALL MARKTNG ROUTINE(V93sVET SXT
» FDAI SCALE-S/] # ] ONLY)
» RATE=LAW # (104405)
@ ROT CONT PWR DYRECT (RATH)=OFF® A0S
» PRO o

MISSION F RESCUF TIMELTYNE APRYI. 2541969


http:TARGETL.NG

=159~

GET FVENT pr0G GET EVENT PROG
=15  (104+15) -5 (104425
TFAMINATE MARKS{(20) SPS THRUST SETUP (P40)
MOME TO CMn SEAT nesstosbaattopntototndostoainbose b bUstst Rt aty
CST TARGETING PROGRAM (P32) #=5§ (104425) ) ®
FInNAL cOMP 8 #4G0DC ALTON#E o
oUT OF PLANE DATa(ven) . M "N
e ) OVFRWATTE nB1 WITH (=) Cs&m YDOT # o
=11 (104+19) ‘ ‘ : .o ALT SET KNOB T0 60 NM %
e : SPS THRUST PROGRAM,VS6 (P4p) # FDAT SELECT=1 #
AUTO MNVR TO BURN ATTITUDE # ATY SET 'THUMBWHEELS To N18  #
(175 DEG) # NULL ATT £RRoR MEEDLES *
(180+345/28140) t ON FDAT 1 WITH ATT @
ACQ MSFNyR40s=48, GAMMA=]Bg’ # SET THUMBWHELLS #
Gﬁnﬂiﬁﬂ#ﬁﬁﬂﬁﬁﬂﬁ#ﬁﬁ####ﬁﬁﬁuﬂﬂﬂ#*###u*#ﬂﬁﬁ*#*#ﬁn##* # ATT SET=GDC #
#mil  (104¢19) . L DEPRESS GDC ALIGN PB #
8 .- KEY 40p LR FDATI SELECT=1/2 A
# F 50 18 (COMMANDED R,pP,Y) * @ ATT SETnTMU . -
* KEY VBgE L )
# RHC=ARMED 4 & .. #
# ALIGN ROLL To * 6 #¥MTYC CHECKS## #
@ RHC=LOCKED W ou ' L #
® PRO - . * BMAG MODE (3) «ATF1/RATE2 #
& g6 1R (COMMANDED R,P,V) # -0 TVC -SERVO PWR 1, AC1/MNA" #
o MONITOR NMNVR' . * o» TVC SERVO PWR 20AC2/MNB #
® F 50 12 (CoMMANDED Rep4¥) o 4 TRANS CONTR PWR=ON #
# MN .BIS TIE(2)«0M(UP) # & RHC PWR NORM 2aAC *
* SPS HE VLV Ta(RroTH)app # u GMBL MTRS PITCH 1 STRT=ON #
& SPS HE VLV (BOTH)=AUTOD * & ‘GMBL. MTRS YAwW 1 sTar-on #
& MONESS BUS=MMA v THC=CLOCKWISE @
» PRO L ) RHQ-AQMED #
* 06 17 (COMMANDED RyP,.Y) # @ RHC=VERIFY Np MTVC #
o MONITOR ATT TRIM 4 u GMBL MTRS PITCH 2=STRT=ON #
» F 50 1A (COMMANDED ReP,v) LR GMBL MTRS YaAW 2=5TRT=0ON. *
QQﬁ*ﬁ#ﬂ#*ﬁ#ﬂﬁd*ﬁﬂ&*#ﬁ#***ﬂ'ﬂ'**Hl'*ﬂ*ﬂﬁ#ﬁﬂﬁﬁﬂﬁﬂ**%ﬂu*

MTISSIQN F RESCUE TIMELTINE APRTY 25,1969
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w02¢00

-00#35

GET

06 1A
F .50 17
F 50 7%

06 40

MISSION F RESCUE

FVFNT

SET SPS GIMBALS Tw(2)=-

PITeH = =.52

YAW s 4,59
RHC=VERIFY MTve
THC~NEUTRAL,

RHC. PWR NORM 2-AC/NC .

RHC=LOCKED

PRO -

fCOMMANDED ReP,Y)
MONITOR aTT TRTM
(COMMANDED RaP,v)

XKEY ENTER . -
(0020%,GMBL NRTVE TEST)
"RHE pwn DIRECT (ROTH} wMNA /MNR .
"RATE=HIGH
* AUTO RCS SEL Asc ROLL (4 1mMNA

PRO

MONITOR GMRL NRTVE
SEQ AND TRIM

(TFLeVGEeOVM)

FDAI SCALE«S/5
VERIFY SpS TH [ T=OFF
gmMs MONE 518y

EMS FUNCTION-DV SET
LOAD CSI VC

EMS FUNCTION«DV
THe=ARMED

RHC=ARMED

nv THRuST(A)-NGRMAL

PSKY Bt ANKS

~160-

pPRAOG

5% T IS LT BT EE T RS 3&### &% & %

A% &0 0 0T G Y-

TIMELINE,L APRTL 2541969

Ha{ln+AN
-]
-3
He1*15
++
Huantnh
L -4
&
"

De 40

F 99 40

06 40

EVENT

{TFIQVGoﬂYM}
EMS MNDEmNORMAL

PERFNRM ULLAGE

(REQUEST FOR ENpINE ENABLE}

PRO
(TF1, VG.DVM)

Lad

PROG

- % & & & & ¢

HOBANHBATRARINU RV RNORERBHRPRRBPHDDILHDDORED RHDRRNE

{104429459)
LI TP PE TR e P T T ST FE T Ty

F

CSM CST oNE RURN(114469000)
(18090 ,281,0)

awuﬂiﬂﬁﬁdoannwa#wnuqnaﬁnﬂwﬂeﬂu#aﬂu
AOBAGHOEBBORVBABCRVORICARDIBORLORDHANDRTRDOROEAO R

06 40

16 40

SET MDC ET-RESETySTART

MONTITOR -
sps THRUST szow

DY INDICATORIDECREASING

ULLAGEOOFF
tTFC!VGenVM)
MONITOR SPS OPE ATION

PC YNDTCATOR_.95=105 PS1
MONITOR SPS ENGTNE cUTOF¥

SPS THRUST LT=0FF
(TFCoVGoDVM)
OV THRUST(BOTH) .OFF
MONITOR

PC INDICATOR = 0

SPS INJ VLV FND(4)=CLOSE
SPS HE VLV TR(BOTH)=RP

§

2T RS LT A XY TR YR
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¥
[=-1]

v

BET

~161~

FUENT

PROG

#
»
#
#
9
o
+*
#
#
#
#
#
#
#
™
#
&

"

=35

-32

-2

SPS GMBLS RETURN Tn SERVO
NULL
GMRL MTRs-oFF(anUENTTALLY}
TVC SERVO PWR(RNTH) =OFF
FOAI ScALE5/1
RATE=LOW
ROT CONT PWR’ DTRECT(BOTH)-OF
PRN
.F 16 As {(VG~BODY)
THC=NULL VG CONMPONENTS
THC=LOCKED
RHC=LOCKED
"EMS FUNCTION=VHF RNG'
"EMS MOpE-VHF RNG
VHF RNG=RESET
. MN BUS TIE(2)wnFF
FPRO
F 37 BR
cqﬁ&ﬁ#w&ﬂ#uau»u¢*#§au%u#a#aﬁ*%#u#&uﬂ*#uuun#*##uu 9.
(106w34)
. CMc IDLING PROGRAM (P00
(104+42)
SUNSET
MHyE To LER
IM REALIGM TO REFSMMAT {P52)
. (NPTION 3)
(104447 ’ )
+ MorwH UPLINK(LM VELTORY(TF LM
B ACTIVE) (PON)
(104+%52)
RFNDEZVOUS NAV PROGRAM {P20)

AjTo MNVR To SXT TRACK
(90 NEG)
{180+162/1140)

MISSION F RESCUE TIMEL IME aPRTY,

25v1064

nET

(104+57)

1105+00)

(1054+405)

{105+10)

(105.18)
(105.23)

- \ " :
" 1105427)

{(1054+29)
(1054+30)

EVENT PROG

CST TARGETING PROGRAM (P32}
LOAD NS5 witw -

Rl=+00001

R2m+20830

R3=+13000

CALL MARKING ROUTINE (V93,V87,V57)
(V93 AFTER 5 MARKS oROCESSED)

TERMINATE SXT MARKS, V93
CONTINUE VHF

OUT OF PLANE DATA(VQU)
OVERWRITE Na1 WITH =)
CONTINUE V5F

cS™M YporvT

LOS

TERMINATE MARKS (23)
MOVE To cMD SEAT

€St TARGETING FINAL COMP (P32)
RCS THRUST PROGRAM,{/56 (P41)
AUTO MNVR T0 RURN ATTITUDE
(180,165/276,0)

SUNRISE

RCS THRUST seTUPR {P41)



w2 f

26

GET

_182~
FVENT BROG

(108+31455)

{1Y05+35)

(105+37)

(105+41)
(105451}

(108058)

{106+00)

{106+01)

MISSION F RESCUE

Boatdtaetitadndttobanbataspasntoad
CSU CST TWQ BURN{ '~ 40, }
{180,171 ,276,0)

gttt tatstadednsetelonsanRtaud

Qlit OF PLANE BaTA(vVon)
MOVE TO LER | -
npuos7vous NAV PROBRAM {P20)Y
aiTn MNVR To SXT TeacCk

{27 DEG)

(120,164/249,0)

caLl MARKING ROUTINE (VBTsVST)
AFTER 3 SXT MARKS PROCESSED

i

w30

=27

~25

VeT.LOAD WR(000S7400034400001) -

TERMINATE MARKS (103
MOVE TO CMp SEAT
OUT OF, PLANE DATA v90

EXTERNAL Dy TARGETTNG (p30)
OVFRWRITE nNBY WITH (=) CSM vDOT

RCS THRUST PROGRAM,v56

(P41
RYPASS BURN ATTITUNE MNVR
(180,155/178,0)
acs THRUST SETUP TR

[IMELINE APRIL 25.1569

~10

" omb

neT

EVENT

t1046403+00)

(10A+0%)

{106+06)
(106407

{106+09)

(106+24)

{1064+27)

I TP T L P A AT R T T T T

CSM PLANF CHANGE (09 +0)
(180,161/178,0)

ﬂﬂﬁﬂcﬂﬂ*##ﬁ*ﬁﬁﬁ*ﬂ###ﬂ*ﬂ*#ﬂﬂ#ﬂ#ﬂ#ﬂi

RENDEZVOUS NAV PROGEHAM
AUTO MNVR Tn SXT TrACK
(13 DEG) . -
(180,154/165,0)

tP20)

a0s%

COH TARGETING PROGRAM
MOVE To LES

(P33) -

CALL MARKING ROUTINE (VBT VSTY
(v93 AFTER 3 MARKS PROCESSED)

TERMINATE MARKS(15I

MOVE. TO "CMF SEAT :
COM TARGETING FINAL COMP
ROLL 180 DEG.ACQ HSFN T
t0, 223/17890) ..
{RHOE=58, g0 MMA=173)

oUT OF- PLANE DATA (VGOJ
OVERwRITE Ng1 WITH %=) ¢SM vypoT

(P33}

i

sPs THRUST PROGRAM, 56 (PQO}
CAUTO MNVR To BURN ATTITUDE
t3 DEG)Y

(0,229{1&590}

PROG



FYENT

g R A g T TR A 3 A QT3 T SR AT RGPS

GET
buf (106427}
» )
# F 80 1e
*
»
»
@
&
o 06 18
@ F 50 1R
i) '
o
i
*
? ,
& 06 18
*
'* F 50 1a

KEY 40 _
{COMMANDED RyP,v)
KEY VSRE
RHC=ARMED .
ALIGN pOLL o
RHC~LOCKEU

PRO

(COMMANDED RyPey)
MONITOR MNVR
{COMMANDED R4P.Y)

‘MN BUS TTE(2)=nN(UP)
§PS HE VIV TR(ROTH)=Rp

SPS HE Vi v(BnTwy=AyTo

.. NONESS ByS-Mna

PRO .

(COMMANDED R P.Y)
MONITOR ATT TRIM
(COMMANDEL RyPyY)

TRBETE TETLE TR L FEE TR

*Qiﬁiﬂﬂ#ﬁ##ﬂﬂ%ﬁﬂﬁﬁﬂ##ﬁ*ﬂ#**ﬁ#ﬂﬁﬁ*ﬁ***ﬂﬂ###ﬁﬂ*ﬂ*ﬁ*

- (106+29) '
SPsg

THRUST SgTUP

(P40}

ﬁﬂ*ﬁﬁﬂ*##ﬁﬂﬂ%ﬂﬂﬁ#ﬂ*ﬁ*#ﬂ****ﬂ*ﬁ*ﬁ*ﬁﬁ#ﬁﬂﬂﬁ%###*ﬂ*ﬂ%

g (106+29)

S 2H B 8D

MIgsgION F nFSCUF

#4GDC AL IGN®#«

ALT -SET KNOB To 69 NM
FRAI SELECT=
ATT SET THUMBWHEELS TO W1R

TIMELTME APjTI

NN Y
B EEEEEEEEEEEESEET

«163-
PROA

2% T T H L e X

H

2941969

GET

#9M

06 18

EVEMT

NULL ATT FRROR wEEDLES
ON FDAT 1 WysH ATT
SET THUMBWHELLS

ATT SET-GDC

NEPRESS 6DC ALIAN PR

FDAT SELECT=1/2

ATT §gTaTMU

TVC CHECKS##

BMAG HMODE (3) <ATT1/RATEZ

TVC SERVO PYWR 1.ACl/MNA

TVC SERVO PYR 2.A02/MNB

TRANS CONTR PWR_ON

RHC PWR NORM- a-“c

GMBL MTRS PITCH 1 STRT=ON

GMBL MTRS YAW 1 STRT#ON

THC=CLLOCKWISE

RHCw=ARMERD _

RHC=VERTIFY NO!MTVC

GMBL MTRS PITCH 2=STRT&ON

GMBL. MTRS YAW Z2=STRT=0N

SET SPS GTIMBALS TW(2) =
PITCH = =,52°

RHC=VERIFY MTVC

THC=NEIITRAL

RHC PwWR NORM 2.iC/DC

RHC=LOCKED

PRO

(COMMANDED .R 4Py ¥) -
MONITOR ATT 'TRIM

L FXRL R AC S EETRDEEROE DO S LRV TEE T D T &

T
o)
o
@D
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-00035
n00030

(E IF I¥ I3 2% 33-3F 2% BE-ER-E EE-BE EE-LE-LE T b B IR A LN B3 -3 -

‘3w
)
(=13
o
*
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n

Ru0Q+05

"C“‘

Hﬂ*ﬂ"ﬂ‘ﬂ#ﬁ'ﬁ'%ﬂ'*ﬁﬁ## #ﬁﬁ##**#*ﬂ*#%ﬁﬂ’#ﬂﬂﬂﬁ*ﬂ-#*ﬂﬂﬂ-ﬁ**ﬁ**

GET FYENT

F. 80 R (COMMANDES) RaP4v)
"KFY ENTER’
F 50 25 (00204,6mH NM21vE TEST)Y

RHG PHR DIRECT (ROTH) =MNA /MNR

RATE=rYGH

AUTO ReS SEL A/c ROLL (4) =MNA

pRn L3
MONITOR GMBL DQTVE
- SEQ AND TriIm
06 40 (TEI+VGeDVM)

FOAL SCALE=5/5
. VERIFY SPS TH | T«OFF
EMS MOpE ST8Y
EMS FUNCTION=DV SET
- LOAD CDH vC |
EMS FUNCTION=DVY
THC=~ARMED :
PHC~ARMERD
. DV THRIST (A) =NORMAL

DSKY BLANKS

06 4n: {TFIaVGaDV M)
EMS MORE=NORMAL

'PERFORM ULLAGE

F 99 4n (REQUEST FOR ENGINE ENAFLE)

. . PR
06 4n (TFI4Vminvm)

MISSION F RESCUE TIMELINE APRT(

-164

=f=J4 et

P H LB RS LT E XL SR FF T ES R EEEE D

® SET MDC ET=~-RESETSTART @
* “ONITOR d
% SPS’ THRUST LT=ON o
# v IMUICATOR DECREASING ' &
v+0N+n1 T #
» uLLAGE-OFF »
#» 06 40- (TFCovAHanVM) - T
# MONITOR: SPS OPEQAYINN bl
# . Pe “NﬁICﬂTDR 95105 PSY &
* MONTTOR SPS ENGTNE CUTOFF o
® SRS THRUST LT~OFF L
# F 16 40 (TFCusVG,DVYM) | ®
* NV THRUST (BOTH) wOFF a
# MGNTTOR N -
# PC-INDICATOR & 0 -
* - SPS TNU VIV ¥ND(4)=CLOSE &
o SPS HF VLV TatBoTH)«np o
o .SPg GMBLS RETURN TO SERVO #
# NULL »
# GMBL MTRS-OFF (SPQUENTIALLY) @
# TVC SERVN PWR(BnTH) «OFF *
A FDAI SCALE=S/1 ®
# RATEw oW &
& ROT- CONT PWR DIRECT (BOTH) ~OFF#®
# PRO ]

arT EVENT PROG

{106+33449) :
PSR TEEerE FEL 2EYEE FE Y O T
CSM CDH AURN (=37e1,0974,.8),

o (NeR%4,165,0)
PETE T T 2T YT LYY Py P Ty e Y T T Y.

o

LT R I EEL R L S PR e T T T Y Y

ES-IQéQ'
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RET FVENT pPROG BET EVENT PROG
» F 16 Rg (VR=RONY) .7 (107+402)
v THC=NULL Y5 COMPONENTS # SPS THRUST PROGRAM,yS6 (P&0)
¥ THC=LOCKE} # AyTo MNVR To RURN ATTITUDE
» RHC=LOCKEDL # {56 DEG)
$ EMS FUNCTINNVHF RNG & (0gl74/1040)
¢ EMg MODEavVHF - Rup LA T TFT T T L EE L SRR T LR R P E R L P E e e
) VHF RNG=RESET 4 aal {107402) &
' MN BUS TIE(2)=nFF L KEY 40F #
' PRY LR F 50 18 (COMMANDED R4P,%) o
ot 'F 37 AR LB KEY VS6F #
tdi“&ﬁiﬁﬂ»%*%ﬁﬂﬂ#u**#**#*uﬁuu###u*###ﬁ##**#ﬂﬂ*#*# # RHC=ARMED &
33 (106+36) 8 ALIGN ROLL To =
- REMDEZVOUS NAY PROGRAM . (P20Y  # RHC=LNCKED &
AUTO MNVR TQ SXT TRACK # PRO o
(3 NEG) # 06 la (COMMANDED RyP4¥) #
(n,2729/133,0) " MONITOR MNVR i #
_ 5 . MnvE To LEB # F §0 1A (COMMAKIDED RyPyy) #
K} (106+38) - = © T MN BUS TTE(2)=0ON{UP) *
TPY TARGETING PROGRAM (P34y & SPS HE VLV TH(BnTHj-BP #
LOAD N5S WpTH 4 # SPS HE VIV(BOTH)=AUTO ®
" R2e+20R30 - " NONESS RUS=MNA @
. . R32+13000° “ ; PRO . #
+29 {106440) # 06 R (COMMANDED R,P,v} #
. CALL MARKING ROUTINE(VBT,v&T) # MONITOR ATT TRIM o
N {493 AFTER 3 MARKS PROCESSED) # F 50 18 (COMMANDED R,P,v) #
{106.@.&4) ﬂ*#**#*#*ﬂ-ﬂ#ﬂﬂ'*q%Ht%##ﬂﬁﬂ#ﬂ**ﬂ%*#ﬁﬂ;*ﬁﬁ##*ﬁﬂr%ﬂ-##ﬂ'ﬁ
. _ SINSET . -4 {107+0%)
112 (106457 . ' $PS THRUST SETUP (P40)
TFAMTNATE MARKS (17} u**ﬂ#uﬁuﬁhﬁﬁﬂ#ﬁuﬁ#ﬂ#ﬂaﬂﬁ###*#a%ﬁ%ﬁg#ﬁ##*##ﬁﬁ#%%##
MAvE To cMp SEAT # ®
3 TPt TARGETING FINA) COMP (P4y @ ®
8 (107+01) Hmg (107405 o
VFRIFY ORDEAL (V83) # #4G0C ALTIGN®# #
% [ -]

MISSION F RESCUF  TIMELTME APRTI 25,1069
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GEY

MISSION F RESCUE

FVEMT

ALT SET KNOB Tn gp NM
FDAl SELECT=)
ATT SET THUMHUWHFEELS Ta M8
MULL ATT ERRDR NEENLES
ON FDAL 1'WTTH ATT
SET THUMBWHFELS
ATT SET=G0C

- NEpPRESS GUC AL TGN pB

FDAI SELECT=1/7

ATT SET=TMI)

415

ﬂéMTvc CHECKS®® -

RMAG MoDE(B)-ATTl/ReTE?
TVE SERVQ PWR 1=AC1/MNA
TVC SERVO PWR R2.ACZ/MMA
TRANS CONTR PHWRAON :
RHE PWR NORM 24AC
gMBL MTRS PITCH 1 STRT=ON
aMpal. MTRS YAW 1 STRT=0ON
THC~CLOCKWISE
SHC=ARMED
AHC=VERIFY NO MTVC
GMBL MTRS RPITCH 2=STRT=0ON
GMBL MTRS  YAW .228TRT=NN
SET SPS GIMBALS TW(2)w
PITeH = =57
Yaw a ¢ ,59
RHC=VERIFY MTVC
THO=NETRAL
RHC PWR NORM 2.AC/NC
RHC=LOCKED™
PRO

TIMELINE APRTIL

T

"
ooy
ay

S E X W B SE ST ERHETEE LT ELET LSS LT OTH EERE G L

2541069

#3##‘###&###*##*#########

“NZ+00

«00¢35

#=00+30
#
L)

w«-60f15

#
#=00*nS
#
#
#

arT
né 1in
F 80 1R
F 50 25

06 40’

06 40

F 99 40

06 40

EvENT

{COMMANDED R,P,v)
MONTITOR ATT TRIn
{COMMANDED #4P4v)
KEY ENTER

(00204 ,GMRL DRIGE TEST)
RHC PuR

RATEwHIGH

aUTO RES SEL A/F ROLL (4) =MNA

PRO \

MONITOR GMBL DRTVE
SEN AND -TRIM

(TFIaVGyHVM)Y

FDAT SCALE-5/5

VERIFY SPS TH L¥=0FF

EMS MODE STBY

£MS FUNCTION-DV SET
LOAD TET Ve

EMS FUNCTION-DV
THC=ARMED
RHE=ARMED

BY THRUST (A) «NORMAL

BSKY BLANKS

(TFYsVGoNVM)
EMS MODE-NORMAL

‘PERFORM ULLAGE

(REQUEST FOR ENGINE ENABLE)
PRO |
(TFI!UGoﬁVM)

NIRECT (BOTH) ~MNA /MNB

PROG

]
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GET FYENT PRORG

(107+0B+54)
R g R R g R T T T A PP PR PPN
CSM TPT RURN{~P4«0N,3.9)
(Hy189/10.0)
LR L LD RS L R R g 2 L R T
GONEBRE RGBS et 410 gs 0 03 0 ot B2 3 g 20 35 40 80 40 25 40 40 03 40 20 81 P
SET MUC FT-RFSFT.START #
MONITOR
SPS THRUST | T=0N
. Dv INDICATOQ_DFCRFAqTNG
¢00¢0} ,
. ULLAGE-OFF
06 40 (TFCoVGIDVM) b
"MONITOR SPS OPERATION
PC INDICATOR.9S.105 oSt
. MONITOR SHS ENGTNE CUTOFF
- SPS THRUST LT=OFF
F 16 40 (TFCyVaeDVM)®
DV THRUST(B80TH} »OFF
MONITOR
PC "tNDICATOR = 0
SPS INJ VLV TND(4)=CLOSE
SPS HE VLV TR(BOTH)=HP
SPS GMBLS RETURN Tn SERVO
NULL
GHMRL MTRS-OFFIGFQUENTIAlLY)
TVC SERVO PWR(nnTH)-nFF
RATEaL0W
ROT CONT PuWR DTRECT (RNTH) =0FF
PRO

MISSION F RESCUE TIMELTYNE aARPRT| 28¢1060

2 X0 ¥ & TT L XD RO E D e X D

GET

#
#
L]
#
L]
i
L]
L
]
&
#*
+2

+3

{(107418)
s11 )
+12
+13.%

EVENT

F 16 88 (VGwRODY)

THC=NULL VG COMPONENTS
THC=LNAKFN

RHC=LOCKFD

EMS FUNCTTNN=VHF RNG
EMS MORE=VHF RNG
. VHF RNG=RESET

N BUS TYE (2) ~0FF

PRO

F 37 Bn
BARDBELMHBIPNBEBBTOVEBBBBBRBEIHIHAHBHBBOBOBBHOD

, RENDEZVOUS NAV PROGpRAM , (P20)

AUTO MNVR TO SXT TRACK
(37 DEG)

(0;247/4710)
MOVE To LEB

MCC TARGETING PROGRAM . (P35)

CALL MARKING ROUTINp (VG39VBT74VET)
LOS

TERMINATE MARKS (8}

MCC TARGETING FINAL COMP (P35)

RCS THRUST PROGRAM (P41)

BYPASS RURN ATTTITURE MNVR
(0,258/30,Y)
RCS THRUST SETUR (P41)
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+36
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37
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GET FVFNT Poila
(107+23+54)
TR R R F TR TR BT L ET T R R g e )
CS+ HCCl HURN .
(Ne?B4/3N40)
GOt ERRRRASRLTHB GO RE R ES S BASSHg P
MCr TARGETTING PRNOGRAM (D35
_ CALL MARKIMG HQUTTHNE (VO3 4VRT4VET)
{107+31) +43
SUMRTISE
TERMINATE MARKS (M)
MCF TARGETING FINAL COMP (P35)
Rog THRUST PRUGRAM (P41}
RYPASS BURN AUTO unvR
(n,287/,1750)
_ RES THRUST SET Up (P4y)
(107+38454)
YT DR L LN LA LT U R LY )
CSm MCC2 BURN
1{04293/17.M
#*&**%#*ﬂ*#**ﬁ*“**##ﬂ**ﬁ#ﬁﬂ###ﬁ##“
AUTO MNVR TO COAS TRACK (VRO (P00}
{28 DEG)
{0,262,341,0)
_ MovE TO cMp SEAT
{(3107¢46) ’

MISSION F RFSCUR

TuRUST MONITORING 9R0GRAM
V8q,PERFORM RHAKING AND' LOS
enNTROL

1P4AT)

TIMELTNE APRTI 25,1069

AT

EVENT

BHBBEPOFEB AR BB RGO B BRGSO BB OB BB SR OSY

# BRAKING 3ATEs BETICLE ANGLE ¢
M 3p FPS &t gnoo FT W13 NEG, #
# 20 FPS AT 3000 FT .CH NEGs o
# In KPS AT 2500 FT +54 NEGs ¥
# 5 FPS AT 500 FT 1,60 NEGs o
ﬂ#ﬁﬁ*#ﬁ######u*u#%u*&»#ﬂ&##ﬁ*ﬁ###%ﬂ#

(107+451+54)

P EY R RPN L P T L Y Y
TPF
HHHRISBDBDRBL BB BN R AR EEEOG AR DHLY

PROG

-
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9.6.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES
GSM ACTIVE LM RESCUE-PARTIAL INSERTION=120 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
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) (Vv93,6/5,V93,17/18)
105:05 CT (SXT)
105:23 CT (VYHF)
105:29 SUNRISE
105:32 CSM CST TWO
105:41 IT (SXT/VHF} (4/3,V67,00057,00034,00001;6/7) 171
105:46 ) 174
105:51 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,vV93,13/14) 9
106:44 SUNSET 4
106:57 CT (SXT/VHF)
107:08 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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9.6,3 CSM ATTITUDE HISTORY

*k. ek

INERTIAL AND ORDEAL FDAI BALL GIMBAL ANGLE PROFILE FOR THE LM
PARTIAL INSERTION = 120 FPS RESCUE CASE (MISSION F) (YAW = 0.0)

Ak r *k

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 1 90
105:27 180 165 276

105:32 180 17] 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

106134 0 244 165

106236 0 229 138 27
107:02 0 174 10 56
107:09 0 189 10

107:11 0 247 a7 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 0 208 341
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