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1.0 PURPOSE

This document contains the nominal PGNCS crew procedures
for the CSM-106 spacecraft which will be the target vehicle
for the LM-4 active 1una r orbit rendezvous. The. procedures
were developed in accordance with the Detailed Test Objectives
P20.78 and P20.77 defined in Reference 10.1.

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 control 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, Flight Crew
Support Division, Extension ?340 or to Mr. Stephen G. Paddock, Jr.,
Apollo Flight Crew Operations Group, Houston Operations,
McDonnell Douglas Astronautics Company, Extension 6101.
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2.0 INTRODUCTION

The CSM-106/LM-~ lunar orbit rendezvous exercise, will begin. - - , ,

during the twelf~h revoluti~n with undocking at 98:10:00
and end at approximately 105:52 wi~h, post rendezvofs station
keeping. The CSM' procedures during, this.period ar.e,divided
into eight segments of major activities which are discussed
in .detai~ ,in Section·3.D.

The nominal ,CSM-106/LM-4 mission profile is contained in- , ~ ,

Figur.e. (2-1). This figure shows the locations in time and
relative positions :In'space of. the most significant nominal

, . .
mission ev~nts. Trajector.Y,data.used to generate the mission- . . . .
.profile,and tim~lin~ for procedures de~elop'ment was obtained
from References 10.2, 10.15, and 10.18. ,The rendezvous naviga­
tion update schedule assumed in the procedures was obtained
fr,om References '10.,16 'and 10.20. 'The schedule indicates trackin~

peri ods· 'and assumes a· one' permi nute ·S.XT and VHF mark frequency.
The minimum ~umger of marks ,required during a tracking period
has, been deffned as fi've at' the begi'nni ng and five at the end
of the period. ' HowE!ver, the min,imum 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 'visibility problems. In
addition, tlie 'general rules 'for -SXT/VHF ·marking as' defined in
Reference '10.'3 shoiJ1cj be followed.

A histqry of the CSM, body ,atti,tuqes during the rendezvous is. . .
presented in Figure (2-2) through (2-5). Each figure il~ustrates

the body attitudes with respect to the Moon, Sun, and Earth
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and indicates FOAl roll, pitch, and yaw gimbal angles and
the ORDEAL pitch angle for significant events during each
lunar 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 indicati~n 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)' POI Abort - LM Active/CSM Backup
,2) Partial .LM Phasing (DV greater than or Equal to

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

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

Section 8.0 contains the one-page onboard rescue checklist
and a relative motion plot and pad page for each of the five
LM rescue cases. A LM rescue procedures summary is contained
in Section 9.0 including rescue procedures ground rules, summary
timelines, and CSM attitude and navigation summaries for each
rescue case.

All nominal and rescue procedures and onboard data were generated
assuming a Mission F liftoff on 18 May 1969, at 16:49:00 GMI.
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3.0 DISCUSSION OF NOMINAL MAJOR EVENTS

3.1 Undocking and Separation

The preparation for undocking includes obtaining a MCC-H
uplink 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 inertia~ly 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 FOAl 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 DOr,
Phasing, and POI 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 (local vertical).
The RCS Thrust Program, P4l, 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 very 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 utilized for communication during the
separation burn.

3.2 Descent Orbit Insertion

Following the CSM Separation burn, the Rendezvous Navigation
Program, P20, will be c~lled 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 001 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 001 burn parameters and these data incorporated when the
burn is confirmed by the LM. LM 001 occurs at 99:33:59.

The attitude of the CSM from the CSM Separation burn through
LOS prior to the LM 001 burn is favorable for HGA communications.

3.3 Phasing

Following the 001 burn, Program P20 will be called and the CSM
attitude will be trimmed to the preferred track axis if required.
The CMP will confirm that the rendezvous navigation program is
tracking the LM correctly. 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
GSM will be maneuvered 25 degrees to the preferred track axis.
A period of SXT/VHF marking'wi11 occur from 1'00:27 to 100:37.
The GSM 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 GMP 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 ADS through the Phasing burn.

3.4 Insertion

Following the LM Phasing burn, Program P20 will be called and
tracking with the preferred track axi swill aga in be estab1i shed.
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
du.ring this period. At approximately 101.:10 maneuver pads for
the 'LM 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 less than the 327 'N.M. VHF range
measurement limit. At 102:11 AOS occurs and the CSM will be
pitched down 50 degrees and the MSFN acquired with the HGA. The
MCC-H will uplink the CSM state vector and the CSM Backup Insertion
burn pad will be updated at this time if required. The CSM Backup
Insertion burn parameters, targeted three minutes after the LM
ignition time, will be loaded into Program P30 at 102:30 and Pro­
gram P40 will be called at 102:32. The maneuver to the burn
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attitude will require a pitch down of 110 degrees. Following
the attitude maneuver, the SPS will be configured for the
backup burn and the GOC 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.

3.5 Concentric Seguence Initiation

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

Program P20 will then be called and an automatic pitch maneuver
of 101 degrees will be made to the preferred track attitude. At
102:59 the eSI Targeting Program, P32, is called and the eSM
Backup CSI targeting parameters are loaded. The CSM CS1 burn
will be targeted for 103:33:46 which is identical to the LM TIGN.
A period of SXTjVHF 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 eSI burn, the eMP will incorporate the LM burn para­
meters in Program P76.
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The CSM attitude. as specified in Figure (2-¢) 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.

3.6 Constant Delta Height and Plane Change

At 103:38 approximately four minutes after the LM eS1 burn,
Program P20 will be called and an automatic maneuver of 38
degrees will be made to the preferred track axis. A period
of SXT/VHF markings occurs from 103:41 to 104:02. At 103:44
after three SXT/VHF marks, the WR matrix (2000,2) will be
loaded. 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 knowledge 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. A~ 104:05 the eDH targeting Program P33 wi~l be
called and the CSM Backup CDH burn will be targeted for 104:31:42
which is the LM TIGN. Since the CSM nominally does not backup
the LM Plane Change burn, a trim maneuver to the preferred track
axis should not be. required when Program P33 is called. SXT and
VHF marks will be taken from 104:08 to 104:20, at which time
tracking is terminated and the CSM will 'voice to the LM an extended
verb 90 out-of-plane solution. At 104:22 the CSM will be manually
maneuvered 180 degrees in 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 later loading of Program P76.
The Res Thrust Program, P4l, is called at 104:29 and the burn
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attitude maneuver is bypassed if the nominally zero burn is
small. Following the LM eDH burn at lD4:31:42, Program P76 is
called and the LM eDH burn incorporated into the CMC LM state
vector.

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

3.7 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
eSM 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 limit the total number of SXT marks to 11 taken in darkness.

After moving to the command seat, the eMP will verify the ORDEAL
FDAL He will then recall P34 and, using the "TIGN" option with
the LM computed TPI TIGN, compute the eSM 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
eMP will incorporate the LM target DV in Program P76. As seen in
Figure (2-5), the CSM has HGA coverage from acquisition right after
ADS through the TPI burn.

3.8 TPI To Station Keeping

After the TPI burn, Program P20 will be called and the CSM will
be automatically maneuvered 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 MCCl 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 MCCl burn will nominally be performed by the LM
at 105:24:00 (TPI plus 15 minutes}. After MCCl the CMP will
incorporate the LM MCCl Target DV in Program P76.

Following MCC1, Program P35 will be called and an automatic
trim to the preferred tracking attitude will be made if
required. SXT and VHF marks will be taken for a period of
9 minutes terminating at 105:35. The MCC2 solution will be
compared with the LM TPI solution, after which Program P41
will be called. The CSM will remain at the preferred tracking
attitude while the LM performs MCC2 at 105:39:00 (TPI plus
30 minutes). After MCC2 the CMP will incorporate the LM
Target DV in Program P76.

·The CSM will then be maneuvered automatically 34 degrees to
the COAS tracking attitude using extended verb 89 while the
CMP moves back to the command seat. The Thrust Monitor Pro­
gram, P47, will be called at a range of 1.25 nautical -miles
and VHF ranging data and V83 will be used to monitor the LM
line-of-sight control and braking. Should the LM experience
difficulty, the CSM will perform the line-of-sight control
and braking. The braking gates are specified in the checklist
of Section 4.0. TPF nominally occurs at 105:52:00.
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4.0 NOMINAL ONBOARD RENDEZVOUS CHECKLIST

The nominal CSM onboard rendezvous checklist is presented
in this Section. The rendezvous checklist was formulated
to be compatible with crew operations in simulators and in
flight. Therefore, the·checklist reflects procedures in
an extremely abbreviated form. ·The narrative presented in
Section 3.0 provides a ~ord description of the checklist
events. The rendezvous checklist procedures have in part
been verified on a man-in-the-100p simulator. Additional
simulations will occur before launch 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. All 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

°

°

00 • 000 • °• •

X'X • XX • XX •• • •

CDH

CSI ONE

TPI

CSI TWO

CSM RENDEZVOUS
RESCUE PADS

"h 00 : 000 :

8~L__'_pL.---=._Dl.-_-:"-

13 6,0",-0_--,;: 000 :

81 DL-----:'---JDl--___=___

:; §,-O_O--,--<pr--'-'ooe.:-
O
----,Ol.--°--'......J

37

81

59
S BT
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EXTERNAL DV PADS NOMINAL LM IGNITION TIMES

CSM SEP PAD
00 • 000 • 0 CSI 11 00 • 000 • 0• • • • ·

+ 0000.0 + 0000.0 - I 0002.5 PC 33 00 • 000 • 0• • ·
XXX XXX XXX TPI 37 00 • 000 • 00 • ·

CSM BACKUP
INSERTION PAD

INITIAL RESCUE TWO PAD
+ + 00000. 47 + + 00000..

48 -- --.
00 • 000 • 0 33 00 • 000 o· 0• • • •

. ·1 . 81 . I .
XXX XXX" XXX 22 XXX XXX XXX

X .....-:><-- --><--... t.vC X ><
00 • 000 • 0 11 00 • 000 • 0• • • • ·
00 • 000 • 0 37 00 • 000 • a• • • • ·

N

CSM BACKUP
.

INSERTlQN PAD·
UP.DATE

+ + 00000. CANNED RESCUE TWO PADS FOR:.
--- -- 1. LM POI ABORT....- --00 • 000 • ° 2. PARTIAL PHASING (0 - 40)• • .

. . I . 3. P~RTIAL PHASING (40 - NOM) La
XXX XXX XXX 4. ZERO INSERTION

X ~ 5. PARTIAL INSERTION--00 • 000 • a ARE INCLUDED ON RESCUE CHECKLISTS• •
00 • 000, • 0• 0

.. ..

47

48
33

81

22
/lVC

11

37

N

47

48

33

81

22
/lV C

11
37

N



UNDOCK GET 98: 10: 00
LOAD 22 180 I 14 I 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

CONFIGURE CAMERA:
CM/SEQ/18/CEX-BRKT (RH HIN)

MIR (fl1.250,OO) 6FPS.1S MIN

V62
V49;AUTO TO UNDOCKING ATTITUDE (180, 282/14,14)
( INERTIAL SEP ATT EXCEPT HOLl AND 14° YAW)

-I\."\."\.''\-- DAP (21112) (+3776B) (-00052\
V46 11111 \+30847 +00059)

-.!-_~

GND 47~ R J
UPDATE 48 0 D· .

97: 40

97: 50 -
YAW 14° LEFT AFTER LM AGS
CALIB (180,312/14,0)

RR XPNDR CHECKS:
RNDZ XPNDR ACTIVATION &SELF TEST
cb RNDZ XPNDR FLt BUS ~ close (verify)
RNDZ XPNDR - HTR for 24 min

(1 min if self test only)
RNDZ XPNDR - PWR
SYS TEST (lh) - XPNDR
SYS TEST (rh) - A (RRT XMTR OUT PWR)
SYS TEST ; nd - >1 vdcI SYS TEST (rh) - B (RRT AGC SIG)

I
98:00~~ RNDZ XPNDR - TEST (hold)

SYS TEST i nd - >1 vdc

MIN DB FOR LM RCS COLD FIRE CHECKS

V66
COPY: CSM SEP PADS
DONN HELMET AND GLOVES
CSM/LM COMM CHECK
VHF AM A - SIMPLEX
VHF Rev ONLY -,B DATA

--- CONT1NGENCY EVA PREP

- POO; MCC-H UPLINK RLS
AND CSM VECTOR

~--- VERIFY AUTO RCS SEL-C4( -PITCH-X)-OFF
~ VERIFY AUTO Res SEL-B3{+YAW-X)-OFF FOR LM
:~ RR SELF TEST
:~ VERIFY RNDZ XPNDR-OFF

M
$
F
N""\."\.''1---- MAX DB FOR LM RCS HOT FIRE CHECKS

L
o
s'

97: 10

97:00

97:20

: ~~t=-_.---------- -.-J



r--------I
198:45 I

: R = 0.2:'
:R =J2.8:L J

40 101

42 102

35 ID3

o

98:40

•
•

P20 (AUTO 40°)(0,145/55,0)
VHF ANT-RT
VHF AM B - DUPLEX/RANGING
LM RR CHECKS
EMS VHr AND V83 RANGE
OPTICS CHECKS

P52 (OPTION 3)
r-----...-~-.....,

05

93

..

M
S
F
N

o

98:40

99:00

98:50

o

o96.2

COpy PADS·
-71.1 0 -.3

170.4

:: I--·----'-~---:---="---11 ~J) P76

841------l-----I----,--·---11 POI ABORT
33. : : P76

(4)

DAP (6~~~~) ;V46;SC CONT-CMC

(R=R=O)(IF NOT; V66)
GDe ALIGN
ORDEAL (V83)

(11102) .SC CONT-SCS; DAP 11111 ' V46
:240° -ROLL- Cjp,.-iMUM-FOR SHADE -AN-O- MSFN'__________________________________ 1

UNPaCKING (98:10:00) (l80, 12/14, 0)
AUTO RCS SEL - B3; C4-MNA
DV CG-CSM
RR X~~~R~~WR{VERIFY)
ROLL LEFT 1800(20/SEC)~O,50/14,O)
V64; ACQ MSFN
PHOTOS; COLOR TV_~. ~ S "_~
INSPECT LM~ ~, ~ ~

~ .\ J.'~~;......

.~(LM 360 0 YAW) " ,.

UNDOCK .rNSPECT '"

. ,

.,

"
A ' .
O' !

S J.~ ,

M
S
F
N

98:10 /

-25

9B: 20"

-15

98: 30

.--------''--'-----'-'--'-----------....:...-----......l9.---------------=---~------;~r---~

98 : 00 ---,---, 9 B: 30 * * * * * *
RNDZ XPNDR - OPERATE -5 P30 (LOAD VGZ--2.5) I if
SYS TEST ind - a - 4.5 vdc * * * * * * ~I'
SY$ TEST (rh) - C (RRT FREQ LOCK) -3 1'"5) I E
SYS TEST ind - <.8 vdc IJnlocked,>4 vdc P41 (TRIM)
SYS TEST (rh) - B locked ~

ReS
SEP ,

CSM SEP (98:35:16) (0, 0, -2.5)
(THRUST AFT) (0, 90/14. 0)
(BURN VGX 2.5 - 5.0)



...-------------------- -2 -

,--~--- ---,
,99 :36 ,
:R = 3.1 :
lR = 71.S:t ...........

...
r------- -,
:99:47 :
'R = 8.6 ,I. ,
'R = 62.3,L ..J

r--------,
: 100:00 '
'R = 22.6 :I. ,

'R = 159.5, l
L---~ __ --~J

99:39

(0, 227/317, 0)

OPTICS TRACK

P76 LOAD

CONFIRM
VHF A/DATA
LBR,FWO

I

~~A A(~
.:~ ~

~
.---:- ---!-(O..:....:.... 215/320, 0)

ro.'''ll--.-04\M 001 (99: 33 : 5~_H-1.1~~ ,0. -:m
VHF Rev ONLY-OFF
VHF AM B-DUPLEX/RANGING
COMPUTE ROOT FOR LM
CONFIRM LM 001
P76(20); V82(LM){TO x 60)

P20 (TRIM}(O,227j317,O)

o

-2

-63

99: 50

99:30 -----..........

99:40

100:00

r-------..,
: 99:20 :
:R = 1.5f
: ~ = 3.0l________ .J

,.~~~-~--..,

: 99:05 ,
'R = 0 9~1 • t ~

'R = 4.2'L~_~~ .J

P20 (AUTO 55 Q )(0,206/332,0)
I

GOC ALIGN
ORDEAL (V83)

POO; MCC-H UPLINK CSM AND
LM VECTORS

r-.,.....'I--- VHF AM A-SIMPLEX/DATA

-6

-11

-29

99:30

99 ;(}O

99:Z0

99: 10



.....-----------------------,21 .....-----------------------,

Ci"OO:50---:
:R = 214.8:
iR::: 462.1:I ~ J

,,~, kr

® ~t~Y
."--- 100:57----­

./ (180. 316/169. O) '"

VB7; V57

s - V93 (AFTER
X 3 SXT MARKS)
T

---V
H
F

GET OF LOSS AND ACQ

PHASING
(180. 309/195. '0)

SLOSS 1'--__:----:~---,
X ACQ .: :
J
V
H
F

10 iioo~4i5---:
va8 , :R :; 171.31

~----~------------~--------~- lR :; 439 61~ FAILED LM PHASING ~ L. •__,

:rPARTIAL PHASING CHECKLIST DV-:40!~
:LRESCUE BURN AT 101: 33 I

1[PARTIAL PHASING CHECK~~~~ ! E
1 DV~40 :
L~~~CY~_~~~~!a..T_lQ!~3_~:~· ~~..-- ~'\.......-f S ' "- j

'-

~LM PHASING (100:46:21)(170.4.0.-95.6)1
P76(32); V82 (LM)(10X196)
P20 (TRIM)
COPY LM INSERTION P76 PAD

M
S
F
N

-9

o

101:00

100:30

100.40

100'50

~
+5

-19 f'
176~

j-_ .. _----.,

:100: 10 :
:~ = 45.4 :
LR = 304.11t.: J

r---------,
:100 :30 ,
:R = 125.7:
'R :; 470.3:1 - __ ,

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

~';:'\
(.~..J CD---

~ <fk'"
.~~.

./ (180, 278/268. O)~
LM GO/NO-GO PDI ABORT

ROLL 1800 AND
PITCH UP 70 0

, (180,278/268.0)
POO; V64; ACQ MSFN

V67 (00289,00173.00001)

P20 (AUTO 25 0 )(180,293/243,0)

VB7; V57
COMMENT ON LM VISIBILITY

~
DURING LM DESCENT AND

X ASCENT. RECORD GET OF
~ VISUAL LOSS AND ACQ OF LM.

H
F

M
S' .
F
N

A
- 0,

S

-19

-32

lO{):OO

100:20

100: 10

10Q:30



..----------------------~22...----------------------,

r- -- - - ---,
'102'00 ,.
I' 1
lR ::: 269.3 I
I. I

:}~ _=_?1~ :.7_:

.- _... - - - - - - -.
~101:40 :
:R = 139.9~

'R = 312.7 1' .J

101:49
(180. 108/162. 0)

V93 (THREE SXT MARKS PROCESSED)

V87(R<327); V57

-GOC ALIGN
ORDEAL (V83)

I S
I X

T
/
V
H
F

102:00

101: 30 ----.~

I -57
;101:50

("--- -----.,
: 101 :10 :
: ~ ::: 239.1:
1 R ::: -246.7:L _

r- - - - - - - - -,
1101'30 '
1 ' r

I.R = 148.7 1
,. I

'R =-421.8'1- I

COPY INITIAL CSM BACKUP INSERTION PAD
COpy LM INSERTION P76 PAD

-189.2 0 -83.9

:: I j : I (8)

V57

V88
l
o
$

+28 M
S

I F
-i N

101:10

+38

101:00

+15

101: 30

.101:20
I



r-----------------------2~r-----------------------...,

102.:00 ~~

101

102
1-- - - ----- --I

1102:50 I

ID3 :R :: 239.4. :
lR = ... 416.2fL ... I

••

II lX 40

• IX 45

• IXI 35

•
PDQ; MCC-H UPLINK LM VECTOR

GDC ALIGN

LM INSERTION (l02:43:18)(-189.2,O;-83;9)

CSM INSERTION (102:46:18) (175.4,0,-107.1)
(180, 32/272 0

r - - - - - - - - -,
: 102:30 :
:~ :::: 336.4 :
IR .. -336.5 1L J

P4P (AUTO 110°)(180)2/272)0)
I------~~-------------------------------: FAILED LM JNSERTION :
, 1

:ZERO LM INSERTION; CSM BACKUP :
:INSERTION AND ZERO INSERTION CHECKLIST:
:PARTIAL LM INSERTION CHECKLIST l
lRESCUE BURN AT 103:32 :SPS- - - -- -- - -- - - --------- ---------- ---

jj ~~©
~~:I
,,~-~

P30

~,","",-- P52 (OPTWN 3)
OS'

93

'''''II--- P20 (AUTO 101 0)(180,162/13,0)

"1 :37 : :

~P32; OBTAIN AND LOAD LM CSI AND TPI TIGWS

M
S
F
N

o

-9

-14

-35

-38

102:50

102.:ltO

102:30

-16

j103:00

r--- ------
1102: 20 :
:R :::: 351.3:
J. I
J R :::: 45;6 'L -'

,-,--------.,

t il 02: 10 1
I' .j

'R=327.3 1

(S') :R =.432.5:L ;- -.

l-r

PITCH DOWN 50° )f;. '!f.:~;.; (E'
(180, 194/1 82 '; 0) 102: 11 AOS ,- '....:

POD; V64; ACQ MSFN(180~ 194/182 t 0)
MCC-H UPLINK CSM VECTOR
INSERTION P76 PAD UPDATE

-lQ9.2 0 -83.9

:: I : : I (8)

CSM BACKUP INSERTION PAD UPDATE

. s
x

. l
1
v
H
F

20
V8S

A
Q
s

M
S
F
N

-37
102;10

102: 30

102:20



r-------------------~_24·,.._----------------------.

•

r' (--- W!N

~
,.:.~ "1:

(0....
103:38 -~

(180, 155/239, 0)

LM PC P76

0.0

OBTAIN
LM PC TIGN
V90; LM V DOT TO LM
LM PC
V8?; V57

LM CSi(l0~:46)(50.5,O, 0)]

GDG ALIGN

:"i03~42----:

iR = 137.8 i
I • I

V8?; V57 l~_,:=_:]_2~_·PJ
AFTER THREE SXT MARKS PROCESSED
V67; WR{OOO.57~0003.4, 00001)

J

s
X
T
I
V
H
F

CSM CSI (103:33:46) (-52.2,0,0)
P76 (16) ; V82 (45 x 45) (180 ~ 180/277 ,0)

P20 (AUTO 38°) (180,155/239,0)

r--r~r-sps

-4

o

-51

l04:00---l-----J

103~40

• •• • •
• • •
• • •

50.5 0 a
• j '=F .] 103: 50

• •• • (16)

,... - - - ... - - - - -I

:103 :08 :
V93 AFTER 5 SXT MARKS lR = 180.3 '

:R ;: ,;;237.3:'0 .~.~~~,~------'
'\0 ll..~

~~
V90 LM YOOT TO LM(180, 161/354, 0)

CSM YOOT FOR CSM

-~---------I

: 103 '00 I

:R ='202.5 :
I' I
I R = -325.4'L J

P32 FINAL COMP'---------'----.-:....---J
LOAD N81 VGY WITH (-) CSM Y DOT
LOAD N81 VGX WITH (-)(LM DV+1)

LM CSI P76 ,---------l
'103' 28 •, . ,

P40 (AUTO 11°) (l80~166/277~O) :R = 151.11
V56 :R = -77.5:__ .... _ ... "J

a
N
L 75
y 81t---~+_-~-_+_-~-_41

82

V
H
F

S V93; VB7; V57

X
T
/
v
H
F

23
-9

-6

103: 30 ---I~

-32

-12

103: 10

103: 20--

·103:00



•

..

®

-- ....... -
J
I

.6 I
I

16.9:--_oJ

3

IE'/l

•

---I

I
I
I

.2~__ oJ

E

---'

0.0

r. --- ----
:104: 50
:~ = 53.1
:R = -114
--------

•

•
•

Q

•

o
•

'-- ~"~ ($'" .£,-

~
(0. 237/77, 0)

P34 RECALL

o

•
•

lM TPI TIGN

331 :

RCS A6'
~ $"'~ &9)

/"~'-~
LM GDH (104:31 :42){-.8,O,3.3)

CSM CDH (104:31 :42) (-.6,0.-5.0)
P76 (0,188/108,0)

P20 (AUTO 29°)(0,229/137 0)
P34 (ELEV OPTION) , 1-----
val; V57 1104:39:R = 65
V93(AFTER 3 VHF MKS)i V32 LR__=__-l

AFTER 3 VHF MARKS P34 REeve:;

3~~71-.-:~I-:b208.

37 •
•

58

81

59

-13

ORDEAL (V83)

-11
P34 RECALL

105:0P
LM TPI TIGN

10'4:40
- 29.-J

I
104:50

25'10,+:30

-2

(0.167/108,0)

LM Y DOT TO LM
CSM Y DOT FOR CSM

ROLL 1800

ACQ MSFN

P33 FINAL COMP =========--:-__..J

~: I: : I :' LJ ·J
t

1-'-04:30 ----:
LM CDH P76----- :~ = 76.2 :
P41' BYPAS I R = -122.11V56' S MNVR FOR SMALL BURNS-------~

21~ILMP:-;::-r:;-:C(~ ~,'K~'"r:/;104:02:00) ~ ,,-~.
P76 ~-_. PC

(180, 156/167, 0)..........

P33~ OBTAIN AND· LOAD LM CDH TIGN

131 :

12 :~I-~:I~:~.I~:L--.I
V90;

A
o
S

M
S
F
N

-24

-27

-30

-3

-10

~f
~t

-7

104-: 00

104:30

'104: 10

;104~20

I -12



RETICLE
ANGLE
(DEG)
.13

1.6

.54

.25

r--------j
1105:45 1

lR = 2.3 :
1R'" -34.711.. 1

LM MCC2 P76

BRAKING GATES

TPF (105:52:00)

P47; AT R=1.25 N.M.
V83

P41

R (FPS) R (FT) R (N.M.)

30 6000 1.0

20 3000 .5

10 1500 1 .25

5 500 .08

r ---------1
1105-49 I1 • 1
I R '= 1.0 I1• 1
IR = -31.5 1L _________I

I :~I : E : I-----L..-.;,
P35 FINAL COMP (PRO AT +27)-----1 .. 1---------,

'"f/C I 105 :38 1

\.;;. ~R = 5.1 :
t- I. 48 9 1
, 1R = - • 1: L ,

~)1 (~
,--_ (1 05: 39: 00) ----t__

P76 (0, 302/20, 0-) ~- MCC2 ~

Pqo; vag; COAS TRACK (34°) (0, 274/346, o~

s
X
J
V
H
F
9

+27

+30
105: 40

105:30

106:00 ---lL.....-J

106: 10 AOS GO FOR PYRO ARM

10 5~ 50

841 • I • C •] r
26

33 : : ~ (8)

P40 (AUTO 53°)(0,192/15~0)
LMTPIP76_..:....:.-...:.-j----=----=----7r::"":u-~---:-~_.-.=I- - - ;
V56 :105: 03 :
SPS '~E ~,,:~ =38.7 :

1_ ik"" ~8_::_'::lQ~&~

GOC ALIGN

LM MeC1 P76

~~I : 1--:-·-5..---..:-e ]

:::1 : : I :3
~P35 FINAL COMP (PRO AT +12) r--------l

I\.'''~-l 1105:24 1

-l.'\'\.'S-- P41 :R = 15 1 :
1 • 1

If{ = H96.7 1L -'

Mec1 (iOS:2'4760)10":265/-2-9,-=o~)
..........,,"'-_ P76 .

P35; V93;V87; V57

+3

-5

-7

+15

+17

+11
105:2~
+12

105;00

105:30

"..-

Ct~"\i-

.----,..-TP I ._~

1 (0, 208/15~ 0) ~

o ~ LM TPI (105:09:00)(22.2,0,-12.1)
...J CSM TPI (105:09:00)(-21.8,0,11.6

~105:10 1M '(0,208/15.0)
- s P76 (8)

P20 (AUTO 33°)(0,247/48,0)
i ~.'.V......, P35; V93; V87; V57
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5.0 NOMINAL MAJOR PROCEDURES SUMMARY

The .fo1lowing sections present a summary time1ine and check­
list of major CSM activities during. the nominal Mission F LM
active rendezvous. The time1ine 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. .



5.1 SUM~ARY TIMELINE

EVENT PROG

-28-

GET PROG

RELOAD PAP (11102l,(V46l
SC CONT_SCsI11l11)

198+10.00) "....,
~~eo*e***ooe***********e**********
Y~~OCKING (180.12/14,0) .
~*~~***e*o~**~******~************o
~TATr~N .KEEP AT 40 FT

(97+03)

('17+05)

(97+14)

197+20)

('17+27>

1'17,+30)

('17+35)

,
('H+38 )

MOVE TO eOMMANp SEAT

MCe-H UPLINKIRLS AS REQUIRED(POn)
A~D eSM STATE VECTOR),V66 '

COpy C~M, ~EP PADS,
DON HELMET ANU GLOVES
tSM/LM COMM CHECK '

VERIF,Y DAP WIDE DB FOR
'LM RC~ GHE~KS

VERIFY AUTO RCS SE~
~C4(-PITCH·X)·0.F

-B3(+vAw~X)-OFF,
FOR'LM RbA SELF TEST

VERIFV RNOZ XPNDR·O~F

L9S

~ONFIGYRE CAMERA

LOAO ~AP (21112) ,(1'46)
"1!1l1 i)

SUNUP :,

~HF AM A-S~~P~EX

1'11+'10)

191.'16)

(91'S!))

197'52)

(98+05)

(98.06)

(98.07)

V494LOAD N22(180,14,14)
MNVR.TO UNDOCKING ATTITUDE
ltNERTr~L SEP ATT EXCEPT ROLL
~ND 14 DEG YAW) 118'0,,282/ 14,14)

CMe MOOE-FREE(AS REQD FOR LM
M,S CAL 161

eMC MODE-AUTOIAFTER 32 SEC)
PERFORM SYSTEMS CHECKS AND
SWIT~H VERIFICATION

YAW 14 pEG LEFT AFTER ~M AGS
tA~IB ciao,312/14,0)

MOVE To LEa " '

RNDZ XPNDR CHECKS
MOVE To COMMAND SEAT

GDe, A~IGN TO IMU'

VERIFY oRDEA~ (V83l

MISSION F NOMINAL TIME~INF. A~RIL 25' 1969



GET EVENT PROG -29- EVENT PROG

RCS THRUST PROGRAM (P41)
AUTO MNVR To aURN ATTI!UDE
(TRIM)

RCS THRUST SETUP (P41)
('18+35'16)

~~**~**~*~~************~*****~****
SEPARATION BURN(0,0,-2.5)

(0.90/14'0)
THRUST(-)X(C!.5,O,O) TO 15.0'0,0)
*********~***************~********

(P30)

(P:?O)

(PO 0)

(PS2)

RENDEZVOUS NAV PROGRAM
AUTO MNVR TO sXT TRACK"
(55 DEll)
(0,206/332.0)

MOVE To I..~B

RENDEZVOUS NAV PROGRAM (P?o)
AUTO MNVR TO SXT TRACK

(40 OEt,)
(0,142/54,0)

VHF ANT-RT
VHF AM a-DUPLEX/RANGING
MONITOR LM RR CHECKS
COMPARE EMS VHF AND V83 RANGE
MOVE To LEB
PERFORM OPTIC~ CHECKS

?UNDOWN

IMU REALIGN TO REFSMMAT
(OPTION 31

COpy GYRO-TORQUE ANGLES

MOVE To CMD SEAT
"GDC ALIGN TO IMU
V~RIFY nRDEAL(V83)

MCC-H UPLINK(CSM AND
AND LM VECTORS)

VHF AM A-SIMPLEX/DATA

1..05

(99.03)

(99.141

(99.25)

(99+28)

(99.05)

(98.39)

(98.50)

(98.55)

DV CG~CSM

RNDZ XPNDR PWR~PWR(VERIfY)

ROLL LEfT 180 DEG AT 2 DEG/SEC
(0,50/14,0)

AOS
ACQUIRE MSFN (V64) (POO)
ACTIVATE COLOH TV
TAKE PHOTOS
INSPECT LM DURING LM 360 DEG YAW

LM SHTION KEEP

COpy PADS

RELOAD DAP(11102),(V46)
(011111.

SC CONT-,CMC

EXTERNAL DV TARGETING
(SEPARATION)

(qB~13)

('18+20)

(98+23)

(98+29)

(t/S+32)

o

-05

-15
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LOAD TARGET oV PROG~AM (P16)
(00,1 )

('19+33+59)
**********************************
LM 001 BURN(-11.1,O.-.3)
*********~***************•••******
MOVE TO CMD SEAT ,-21
VHF AM BaOUPLEX/RANGING
VHF RCV ONL.Y-OFF

'COMPUTE ROOT FOR LM
LM ORBIT PARAMETER OISP~AY(V82)

(9X60) -19
CONFIRM LM 001
INCORPORATE P16 OATA -9

'(001 )

OBTAIN GOINO GO FOR POI ABORT
MOVE TO L.EB
V97 LOAD ~I(002.8900017!3'OOOOl)

"02

(JET

('19+32)

EVENT PROG -30- GE!

(100+~2)

(100+20)

(100+25)

EVENT

AOS
ACQUIRE MSFN <V64)

~~NDEZVOUS NAV pROGRAM
AUTO MNVA TO sXT TRACK'
(25 DEA)
(180.2931243.0)

PROG

(PO 0)

(P20)

(99+31)

(99+38)

(99+4~)

ClOO+07)

SUNUP

RENDEZVOUS NAV PROGRAM (P20)
POSSIBLE AUTO MNVR TO ~XT TRACK
(TRIM) -
(0.2271317.0)

MOVE TO ~EB

INITIATE LM OPTIcS-TRACK

MOVE TO CMD SEAT
ROLL 180 DEG AND PITcH ~P 10 DEG

AT 1 OEG)SEC
(1BO.218/26B.0)

o

1l00+48)
RENDEZVOUS NAV PROGRAM

POSSiBLE-AUTO MNVR TO SXT
(TRIM)' - -
(lBO'308/1BB.O)

SUNDOWN

(P201
yRACK

- MISSION F NOMINAL TIMELINE A~RIL 25. 1969



IP30)

(P401

EVENT

EXTERNAL DV TARGETING
1INSERTION)

ACQUIRE MSFN (v64) (PDO)
MCC-H UPLINKICSM VECTOR)
COpy LM INSERTION P76 PAD UPDATE

AS REQUIRED
COpy CSM BACKUP INSERTION PAD
~PDAtE AS REQUIRED

VERIFY ORDEAL(V83)

SPS THRUST PROGRAM (P40)
- (INSERTION)

AUTO MNVR TO SURN ATTITUDE
(11 0 DEG)
1180,3/272,0)

I
SPS THRUST SETUP
. (INSERTlCiN) -

(102+411

(102+29)

(102+30)

GDC AL.IGN
1102+43+18)

~••••••***.*••••*••**•••••••••••••
LM INSERTION BURN 1-189~2,6,-83.9)
•••~.9**9••~••••••**.*•••*•••*••••

1102+46+11:1)-*••••••••••••••••••••••••••**•••••.
CSM BACKUP INSERTION BURN
- 117504,0,-1\17.1)
1180,321272~6) .

••••••••**.***••~.*••••*••••**••*.. . .

o

-03

PROG -31­

-32

EVENT

COpy LM INSERTION P76 PAD

AOS
PITCH DOWN 50 DEG

(l80,174/162,0)

CALL MARKING AOUTINES(V 87,v57)
(PROCESS 3 MARKS,V91)

TERMINATE SKT MARKS

COpy INITIAL CSM ~ACKUP INSERTION
PAn

SUNUP
MOVE TO COMMAND SEAT

GDC ALIGN TO IMU
VERIFY ORDEAL(V83)
MOVE TO L.EB

CALL MARKING RoUTINES(V87,V57)
(PROCESS 3 MARKS,V93)

TERMINATE SKT/VHF MARKs,vas
LOS

GET

(1.01+35)

(101+10)

(101"'14)
CALL MARKING ROUTINE(V57)

1101+24)

1101+40)

(1.01+01)

l!O\+OSl

1102+11)

(102+09)
. TERMINATE SXT/VHF MARKS,V88

MOVE TO CMO ScAT

+\15

+28

+38

-57

-37

MISSION F NOMINAL TIMELINE A~RIL 25, 1969



Gn EVENT PROG -32- GE! EVENT PROG

TARGET DV PROGRAM (P76) ·09 (103+251
( INSERTION) CSt TARGETING FINAL COMP IP321

LM ORRIT PARAMETER °ISPLAY{VS2) COpy CSM CSI SOL4TtON
(10)(451 ~OAO Nql VGY WtTHI~) CSM ~OOT

002+47) (103+28)

IP40)

IP401

GOC ALIGN

COpy LM C~I PAD

SPS T~RUST PROGRAM.V56
-'UTO MNVA TO BURN ATTITUDE

111 DEGI . .
1190.16/1/277.0)

ll03'291

SIJNUP
1103'33H6)

. - i fl41•••••••••••IIo.*.IUt .

~M CSt B~RNI50.5.0,01 ..
••••••0 •••••••••••••••••••••••••••·.•••••••••••••••*•• t1••••~ .

CSM BACKUP csi BURN ., .. , .
t52.2.0.01 .
090.180/277,0)

o~••*.o****.~*.**.**o*.~.o•••**.*•.
fARGET DY 'PROGRAM . (P76)
- (CSIJ" - -
LM ORBIT PARAMETER DISP~AYIVe21
. (45)(45)

1103'33)

~PS THRUST SETUP
1103'~1l

oCSI TARGETING PROGRAM (P3Z) IP20)
OBTAIN LM CSI AND TPI TTGNS.
LOAD CSI TARGETING DATA

SUNDOWN
MOVE TO LEB
IMU REALIGN TO REFSMMAT IPS2)

IOPTION 3)
copy GYRO TqRQUE ANGLES

MCC-H UPLINK(LM VECTOR) (POOl -04

RENDEZYOUr NAY PROGRAM (PZO) '·03
AUTo MNVR TO'S)(T TRACK(lOl DEG)
(1110,162/!3,0) .

1102+59)

1103'02)

1103+121

REINITIALZE W MATRIX (V931
CAll MARKING ROUTINE(Ve7,V57)

1103'071
TERMINATE SXT MARKS
REINITIALIZE W MATRIX (V93)
MOVE TO CMU SEAT -

OUT OF PLANE OATA(V90)
(CSM AND LM)

VOICE lM Y,DOT TO LM

1102+52)

ll02+56)-41

-32

-22

11 03+231
LOS
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1103+38)
RENDEZVOUS NAV PROGRAM (paO)

AUTO MNVR TO SXT TRACK
(39 nEG)
(IRO,1551239,0)

m64 (103+41) -12
CALL MARKING ~OUTINES(V87,V57)

(PROCESS ~ MARKSI
V67 LOAD WR(00O.57,0003!4,OOOO11

(103+44)
CALL MARKING ROUTINE (V57)

1103+55)
TERMINATE SXT MARKS
COPY LM PC nGN
OUT OF PLANE UATAIV90) -07
VOICE LM YOOT T~ LM
copy LM PC PAD

(103+571

PROG

(P33)

COpy LM CDH PAO

RCS THRUST PROGRAM (P411
BYPASS BURN ATTITUDE MNVR
FOR SMA!.L BURNS

EVENT

CALL MARKING RoUTINE(VB7,VS?)

ADS
(PRoCESS THREE MARKS9V93~

TERMINATE SXT MARKS
OUT OF PLANE OATA(V90)
VOICE LM YDOT TO LM
MOVE To CMD SEAT

ROLL 180 DEG AT 2 DEG/SEc
ACQUIRE MSFN
(O,1~7/10S,01

CDH TARGETING FINAL COMP
COpy CSM CDH SOLUTION

Cl04+~O)
Res THRUST SETup IP411
GOC ALIGN- -

Cl04+31 +42)
·*~**o*o*ooo*o*********************

LM eDH 8URN(m.8,O,3.3)
******0***************************
~*********o************.* ••*******
CSM COH aURN (••6'O,mS.01· .
. (Otl88/108,0)
*****************************0****

1104+20)

Gq
1104+0S)

1104+09)

(104+25 )

(104+28)

(104+29)

-33-PAOGEVENTGET

CALL MARKING RoUTINE(V57)
11 04+02+00) m03

IERMINATE MARKS
~~****o~oo*****o*ooooo***oo*o*o*o*
LM PLANE CHAN~E(O'O,O) .
*******o*oo**o***o******~********* .02
LOAD TARGET o~ PROGRAM· IP76)
INCORPORATE P7~ oATA

(PLANE CHANGE) 0

COH TARGETING PROGRAM (P331
POSSIBLE AUTO MNVR TO ~XT TRACK
(TRIMI
I1B001571~5B,0)

OBTAIN LM COH TIGN
LOAD CDH TARGETING DATA

1104+05)

30
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-34- GET EVE~IT

(105+04)

(105+,06)

SPS THRUST SE!'Uf)
, (TPI) -

MISSION F NOMINAL TIME~INE A~RIL 25, 1969

GDe ALYGN
(105+09+00; ,

O&~o*o.******••******.*••***••*.**
~M 'Tf)I eURN (22.2,O.-12.1)
*.*oe~*******.o.oi•••*ooo••*.Q.o.o'
~e*••*.*o***.~••****.*o**••*.o*.**,
CSM TPy t:lliCKUP BURN ., .... '

j-21;8.1i;1l;6) .
(0.20'8/15,01

o***o••o••o**.*.**o*.*~.o~.**••••*
TARGET DV PROGRAM • jp76)
. (TPII -

RENDEZVOUS NAV PROGRAM (P20)
'AUTO MNVR TO 'SXT TRACK
'(33 DEG) .
(0;247/48,0)

'MOVE- TO l.EB
Mee TARGETING' PROGRAM (PJS)

CALL MARKING ROUTINE(V93.~87,VS1)

TERMINATE SXT MARKS
MOVE To COMMAND S~AT

LOS

Meel TARGETING FINAL COMP (PJS!
COpy ~SM MCCl SOLUTION
~OPY LM HCCI PAD



!lET EVENT PROG -35- GET EVENT PROG

****0*****************************
TPFI0,310!353;0)
**********************************

THRUST MONITORING PROGRAM (P471
(KEY VB3 AND MONITOR LM BRAKING)

************************************
~ '~RAKING GATES RETICL~ ANGLE *
* 30 FPS AT 6000 FT .• 13. DEG. *
* 20 FPS AT 3000 FT .26 DEG. *
* io FPS AT 2500 FT .54 DEG. 0
* 5 FPS AT 500 FT 1~60 OEG. *
************************************.. , .

n05+52)

11 05+48)

1105+~9+00)

~**~*~*******~~*********~o****~**o

~M /.lCe;? ~\JRN '
. *o***~**~~o**ooo**o***.*~o*o****~.

*0*********************0**********
CSM MCC;? ~ACKUp BURN

(0.302/20,0)'
**********************************
TARGET OV 'PROGRAM (P761
,. (MCC2)' •

AUTO MNVR TO COAS TRACK(V89) (POO)
(34 DEG)
(O.2?4(346.01

+39

(P35)

CALL MARKING ROUTINE(V93.V87,V57)

SUNUP

TERMINATE SXT MARKS
MovE TO CMD SEAT +43

MCC2 TARGETING FINAL caMp
copy CSM MCC2 SOLUTION
COpy LM MCC2 PAD .

Res THRUST PROGRAM (P41)
BYPASS BURN ATTI!UDE MNVR

(\05+32)

+16

+26

+28.5

+27

+13.5 +30
RCS THRUST PROGRAM (P41)

RYPASS BURN ATTITUDE MNVR
+15 (105+24+00)

**********************************
LM MCCl THRUsT '
**********************************
***********************~**********
CSM MeCl a~CK~p R~RN '

(0,265129,0)
**********************************
TARGET DV PROGRAM ' (p761

(Met 11

MCC2 TARGETING PROGRAM (P35) (P20)
POSSIBLE AUTO MNVR TO ~XT TRACK
(TRI")
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5.2 NOMINAL SUMIIA~V C~£CKLISI
-36-

,:511 CSI 103,33 4~H-5Z. ,0,0 ]I:lO,180/Z7 ,0 ; P76
p2¢ (38°)[180.155/239,0)

VB7, V57; 3 SXl MARKS
l

V57(OOO.51.0003.4.00001)
(I'lMK TO PLAIIE cHANGE

S;k (21)
IlF

,--1,r;;~M"p;;;L"AtI""E-'C"'HA;;;II;;;GE""'O"'04"':O"'2"'"0"'0:<"1)) ; 1'76
• 1'33 '

PIlCH 001-111 50" (l00, 1941162 ,D)
.------1'00, V64. ACQ nSFN (RHO -20, GAM 17S)

MCC-II UPL1I1K (CsM V£CTOR)
COPY ~H INSeRTION 1'76 pAVANO
CStlOACKUp [IISERTION PAD

I-::=====VERIFY ORDEAL, 1'30
r- 1'40 (110°)(160,3/272,0), V5b; SPS SETUP; GPC ALIGN

0..~:-t--.J---- 1'32 FIt!AL COMp ; COPY lM C51 PAD
~'>J------p40 (11°)(180,166/277,0), VS6. 51'S, SETUp; GOC ALIGN

tH CSI 103 33'46](50.5 0 ()

A
o
5

l~ ~~F=-II~LM~t~IS~ER~TfIO~IIti:l0~2~'4~3i:lJBlli-jj18~9j2QO~-8~J[,9Jl\ml~illill;mS ~ CSM ItiSERTIOt! 102,46.18 175.4,0,-107 111180,32/272,0 ; 1'76
F ~ P52 (OpTIorl 3)
tl ~\.''j'-------POO' 11CC-H UPLINK (L11 V£CTOR)
~~ Wi- P20 (10)°)(180,162/13,0); 1'32: II-I
~':: V93; VS7; V57
~~-'.!lt.-1 (5) SXT/VllF (5), V93, VIlF {S), V90; VHF(l3)

!----V90(CSM AND ltl) (MARK TO CSJ -9)

·50
18J

L
{)
S

-

40-

~XT (12) V07, V57; 3 sn /'lARKS; V93
Vii:. (MARK TO COlt -1 2)

r V90[CSH AND LM)
1--'--'----ROlL 100· (O,167/10B,0); ACQ HSFN (RHO -50. GAH 183)

PJ3 FINAL CaMP; COpy LM COH PAD
1'41 t V56 t RCS SETUP, GOC ALIGN

~llM CON 104'31 42\(- 8 033
CSM COil 104:3] 42 -.60,-5.0 \",188/100 0 ; 1'76

1'20 (29°)(0,229/137,lll; P34

~
S (18) I VB7, V5t: 3 VHF HARKS; V32 P34 RECYCLE. V93

~
~F (MARK 10 TP[ -13)

o 1----- COpy UI TI'l TIGti
VERIFY ORO£AL
1'34 RECAll WITN lH TPI T1GN

~ 1'40 (S3°)(O.ln/l5,O) i COpy LM.TPI.PAD

~
til Tp[ 105'09'00 22.20 -12.1 .

L ""::. CSM TPI 105'09;00 .~ 8.0 11 & 0 ~08 15 0 ; P76
'h I P20(33"}(O,247/48,O), P35

o ~'" V T (8) V93,V8~:V57 (folA~K TO TPI +11

20 -L"':S~~~~'\:'?l;~H~F~~~~~p~3~S~F~lt~IA~L~CO~J1~P~' 1'41 BYPASS ~NVRIIcel 105.24' 00 0 265/29 a
~~ Sx I p3S (TRill) •
~ v;rF (9) L-----V93,VB7~VS7 (Il1\RK m TI'l +2.

p3~ FINAL COMpo 1'41 BYPASS MNVR
HCC2 105.35: 00)(0,302/20,OlJ •

'-- VS9 TO COAS TRACK (34")(0.274/346,O)
,- V47 ,VB3

-ITPF (l05'52 Doll

3D

50

20

10

20

10 -

40 -

so

50

40 ---"--

30

40 - M

S
F
n

30

50

30

10 --=
A

20 ~ 0
S

103.00

a 104:00

o

+43

-21

-31

o
+J

+11
+15
+17

+26

+30

-2~

-16

-12

-32
1'20 (40°)(0.145/55,0)

13) --COPY CSII BACKUP INS£RTlON PAD AND
lM INSERTION P7(j PAD .

(10)

!LM PHASING (101 46'21)(170.4,0,-95.6) I , P7(j

.......-----V87, V57, 3 SXTIIARKS; V93
(MARK TO PHASING +38)

ICSM SEP (98'35'16)[0,0,-2 SHO,90/H.oll

f------GO/HOOGO POI ABORT
V67 !002.M,0011.3,0000])
1'20 25°)(180,293/243,0)

.--.----------V87; vsi, 3 SXT HARKS; V93
(HARK TO JNSERTION -37)

f------ROlL 11100 AND PilCH UP 70° (180,278/2611,O)
V64: ACQ NSfN (RIlO -78; GAM 20)

'1------1'20 TO sn TRACK (W)(O,206133Z,0)

9933.59 -71.1,0,-.3) lp76
1'20 (0,227/317.0)

,'!------- p52(OpTlON 3)

_,'I-------GOC ALIGN TO WU; VERIPV ORDEAL
MCC-H UpL mK CSM ANIl LM VECTOR

L
o
S

A
o
S

H
S
F
H

·78
20

-20
175

20

40

50

30

40

3D

50

20

40

so

20

o
+5

102'00

99.00

10

10

98'40

10

100:00

-9

-6 30

o

+1$ 101,00

-57 50

-37 10

+38

-39

-19
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6.0 NOMINAL DETAILED PROCEDURES

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

6.1.1

6. ,.. 2

6.1.3

6.1.4

The CSM will be targe~ed 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.

The CSM will obtain from the LM the CSI, CDH, and TPI
times utilized in the LGC targeting programs. These
T1GN's loaded into the CMC targeting programs.

LM burn data will be incorporated into the CMC U1

state vector using Program P76 following each LM
burn. No attempt will be ,made to account for LM
burn residuals. The L~ burn TIGN loaded 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 001 (20 Sec),
Phasing (32 Sec), Insertion (? Sec), CS1 (16 Sec),
and TPI (8 Sec).

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

.
6.1.5 The ordeal setup on FOAl 2 will be verified approximately

once per 'orbit.

6.1.6 The GDC wiJl be aligned to the IMU prior to each
backup CSM burn.

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

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

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

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

6.1.10 It is assumed that the CMP is able to move to the
LEB or command seat during automatic attitude
man~uvers and the time required to move is less
than one minute.

6.1.11 The procedures contained herein reflect the
COMANCHE 44, 45 programs and routi nes.

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

A. P52 5 Min.
B. P76 1 Min.
C. P30 2 ~1in,

D. P32 Final Comp 3 ~1i n.
E. P33 Final Comp 3 Min.
F. P34 Final Camp 3 Min.
G. P35 Final Camp 1.5 Min.
H. P41 (Excluding ATT Mnvr and Including

RCS Setup) 1.5 Min.
I. P40 (Excluding ATT Mnvr and Including

SPS Setup) 5 Min

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

6.1.14 The state vector of the active vehicle (LM) will be
updated in the rendezvous navigation Program, P20.
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6.1.15 The SXT navigation mark frequency during a
'tracki ng peri od is one- per mi nute';

6.1.16 Recycles for CMC targeting p.rograms P32, P33,
-and P34 during mark· periods have not been
scheduled. They will be inc1uded; as desired
for solution comparison purposes, when they
do not preclude taking the minimum number
of SXT and VHF marks prior to a burn.

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

6.1.18 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 (POO does it) and the MCC
burns.

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

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

6.1.21 The procedures have been developed to be
compatible with Mission Gl procedural require­
ments.

6.1.22 The SPS gimbal motors will not be activated for
a CSM backup of a LM burn until the CSM knows
it must become active.
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6.1.23 Backup ch~rts for the CSI, COH, TPI, and MCC
burns will not be used in the CSM.

6.1.24 VHF navigation marks cannot be taken at ranges
greater than 327 nautical miles.
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6.2 DETAILED PROCEDU·RES
~o**.o**~o~*~~*~******~****~~*****~****~****o****

* *o MISSION F RENOEZVOUS PROCEOURE§ *
* ****.*********************************************..

*~*.****.***************~*******~****.*****.***o.
* AS~UMEO INItIAl. SWITCH SETIIN~~ *
****&0*.*.*.************.*********************.**, . . .

**CDR SWITCH SETTINGS••.' . ' ..

CMC ATT-iMU
.FOA t :·SCA.LE~f;n.:
,FOAl S,E,~I;CT~.v2

FOA1'SOURCE-ATT SET
An, SET-IMlI ' .
MAN 'A:TT.(;3),':RATE CMD
liMiT CYCLE-OFF
I\1:T ,DB~M'1X
RATE-LOW
Tt,lC.-LOCKe:D. ,

,RHC-I;.OCKED , .. ' ,.,
,TR'ANS CaNT PW,R..ON !UP-I
ROl CONTR PWR NO'RMAL:'(BOTH)-

: AC/DC . ,.
ROT CONTR pwR'OIRECTIBOTH)-

~. - --
OFF

Sc CONY-.Ct-lC ' '.
CMC ManE-AUTO
RMAG MODE(3)-RATF.2
SPS THR'UST DtRECT-NORMAl.
OV ,THRl}ST (A;R) ~OFF .

-42-

SCS rvc (BOTH) ..RATE CMD
sps GMBl. MTR(4)-OFF
DV CG-l.M/CSM
IMU CAGE-OFF'
EMS ROl.l.-OFF
.05 G;"OFF
LV/SPS IND (BOTH)-PC,GPI
TVe GMBl. DRIVE (BOTA).l
FCSM(A,B)~RESET/OVERRIOE
EMS FUNCTION-OFF
EMS MOOE"STBY
UP TLM(CM;IU)-SLOeK
ReS TRNFR~SM
PANE~ 8 CB Cl.OSED EXCEPT

RCS LOGIC(21 -
nOCK PRoa!i:(21
ELS BAT A,BAT B
pI.; VENT FLT/PL
F'L.OA T BAiH 3)
SECS ARM BAT A,BAT 8

AUro'RCS SEL(I6)-MNA
. EXCEPT-

-C4(-PITCH-X)-OFF
.B3(.YAW.X)-OFF .

TVe SERVO PWR'(BOTH)-OFF
fOAI/GPI.pwR-aOTH

.LOGIC·PWR 2/3-0NIUP)
scs ELECT PWR-GOC/ECA
SIr. COND/DRVR BIAS PWR(2)-,Cl
BMAG PWR(BOTH)-ON
COAS ~WR (L WINO~QON

MTSSION F DETAILED RENDEZVOU~ PROcEDURES, REVISION A, APRIL 2S, 1969



-43-

FOAl SW1-INERTIAL
FOAl SW2-0RB RATE
EARTH/LUNAR-LUNAR
ALT SET KNOB TO AVE ALT
MODE-OPR/SLOW'-

~~LMP SWITCH SETTINGS**'

G/N PWR-ACl
MN BUS TIE(2)-OFF
NONESS BUS-OFF
PANEL 5 G/N C8(lol-CLOSEO
PANEL 229 cB CLOSED-EXCEPT

MN REL PYRO(2)- -

~*CMP SWITCH SETTINGS**,

GIN PWR OPTICS-ON
G/N PW/:t,IMU-ON
RNOZ XPONDER-OFF
OPTICS MoDE-CMC­
ZERO OPTICS-ZERO
CONT SPEEO..LO
CONT COUPLING-RESOLVED
SCT TRUN-SLAV~ TO SXT
CONDITION LAM~S;ON '~
UP TLM(LEBI-ACCEpT
C/W-NORMAL ,,-
C/W-CSM
C/W-POWER

MISSION F DETAILED RENDEZVOU?' PROCEDURES, REVISION A, APRIL 25. 19&9



-44-

('17 .. 05) "
**MCCmH UPLINK RLSI~S REQUIRED)**

AND C~M S1ATE VECToR

.*.O*O.~~O~****~~~***~~**~**.*.***6~.**~.*******~

* pROCEDURES THRU UNDoCKING ' *
••**.*.***.****o*******.*~**.*oo~***i****.*******

**************************************~**********,

* *~ TIM~LINED RENDEZVOUS PROCEDURES *
* ***.*••****~***********~*********~~***********~***, ,

19H03)

P09

MOVE TO CMo SEAT

'KEY' 'V31EOOE

UP TLMICM) (MDCI~ACCEpT

'MoNiTofl 'UPLlNK ACT i:.T.-ON
MONITO~ GNO UPLINK'
MONiTOR UPLIN~ ACT LT-OFF
UP TLMICMI (MDC)-BLOCK
CONFIRM COMP LTmOFF"

,KEY V66E

COpy SEPARATION PAD
DON HELMET AND GLOVEs
CSM/LM COMM CHECK -

(97+~'!1

F 0'1

F 06

F Ob

197+201

'(97+21)

197+~0 I

*oVERIFY DAP WIDE 08 FORO.
LM RCS CHECKS

KEy ,'I,48E
't6 (OAP CONFIGURAJION)
- 'VERI~y R1 '= X'xXl),(

PRO
47.~~~M ~NO LM WJI

~8 ISPS GMBL TRIMI
PRO...
SET MDC ET COUNTING DOWN·Tn

, sEPARATION TIGN
(9_e+55~441

VERyFY AUTO ,Res SEL
..C~ (oPlTCI-j";x 1'..OFf ,AND
.831 tYAW.1I1-..0FF,lFoR LM
ROR ,S~L.F T;5T) ,

VERyFY' RNDZ XPNOR ..OFF

LqSS OF SIGNAL,

CONFIGURE CAMERAl
CM/SEQ/18/CEX~BRKTIRH WIN)
MIRiF1l.2~0,YNFINITY)6FPS.
15 MIN -

MISSION F nETAIL.ED RENDEZVOU! PROCEDURES' REVISION A. A~RIL 25, 1969



-45-

("7+35)

PRO
F 06 47 (CSM AND LM WT)

LOAD

(eO~MANDED R,P,V)
MONITOR AUTO MANEUVER
(COMMAND~D R,P,V)

(180,282/14,14)
KEy ENTER

cMe MODE-FREE CAS REQ EOR AGS
cALIS)

cMc MDDE-AUTOCAFTER 3? ,SE~l
PERfORM SYSTEMS CHECK

A~b SW~TcH VERIFICATION

Y~W 14 DEG LEFT AFTER
LM AGS CALIBRATION

1180,312114,0)

MOVE' 10 L~B

·.RNDZ XpNDR ACTIVATION--
, ,. AND SELF TEST

CB RNDZ XPNDR FLT BUS-CLOSE
RNoZ XPNO~ PWR-HTR FOR' ~ MIN

FOR SELF TEST
RNoz XPNOR PWR_PWR
,SYS TEST iLH)-XPONOER
sXS T;ST(RH)-~(RRT XM!R OUT

pWR)
RNoZ XPNOR TEST-TESTcHOLD)
SVS TEST INO-GRATER THAN 1 VOC
SYS TEST(RH)-B(RRT AGC SIG)
RNoz'~PNO~ TEST-TEST(~OCD)
SVS TEST IND-GREATER THAN 1. vee' -

0& 18

F 50 18

(97+46)

(97.50)

PRO
KEY V46E
KEY V62E

SUNUP
VHF AM A-SIMPLEX
VHF Rev ONLV-a DATA

••MANEUVER TO UNDOCKING ATTITUDE*.
(INERTiAl. SEP ATT EXCEPT ROLL

AND"I4 OEro; VAW) , -

KEY V49E
F 06 22 (COMMANDED R,P,V)

LOAD (l80, 14'14)
PRO

F 50 18 (COMMANDEO R,P,Y)
PRO

'PRO
F 06 48 (SPS GMBL TRIM)

LOAD
'-'00052
+00059

lH~LOAO DAPu
KEY V48E

r 04 46 (OAP CONFIGURATION)
LOAD '

21112
11111

(97.38)

(97 ..40)

MISSION F DETAILED RENDEZVOU~ PROCEDURES, REVISION A, APRIL 25,' 1969



-46-

(98.10.00)

FOR UNOaCKING!)·

DOCKING TARGETINsTAL.L
RATE-HI
ROT CONT PWR DIRIBOTH)"MNA/MNB
RHC"ARMEO .
THC-ARl>1EO
CB nOCK PROBE(2)-CLOSED
EVNT TMR RESET.DOWN -
EVNT TMR !TART (ON ~DR !IG~AL)

~*PRocEnURES

KEy Vll3E
F 1~ 54 (R.ROOT,THF.:TA)

VERIFY R",RDOT"o
IF NOT,KE\' V66£

TO THE!ASLEW/AOJL!~T FOAl
PRO

(98.07)
SIC CONT"Ses

-oLOAO OAPu '

KEy V48E
F O~ !6 (qAP CONFIGURATION)

LOAD
11102
llll~

B
PRO

F o~ ~7 (eSM AND LM \liT!
PRO

F o~ 48 (SPS GMB!. TRIM)
PRO
KEy V46E

RNOZ XPNpR TEST"OPERATE
SYS TEST INU.O"4.5 VDe
SYS TESTlRH)-CIRRT FREQ LOCK)
SYS TE~T INO -

"LESS THAN .8 voe UNLOCKED
-MORE THAN 4 VOC-LOCKEO

SYS TEST(~H)-B(RRT AGC-SIG
OPERATE) ,

MOVE TO eMo SEAT

**GDe ALIGN TO IMU**

KEV V16N20E
16 20 (R,P,V)

A1T SET THUMRWHEELS TO N20
FOAl SELECT"l
NULL ATT 'ERROR NEEDLES

ON FOAl 1 wITH AfT
SET THUMBWHEELS ­

FOAl SELEcT-,/2'
ATT SET-Goe
DEPRESS GOC ALIGN PB
ATT SH-IMU
KEY RELEASE

KEY,V82E
F 04 06 (VEHICLE OPTION CODES)

PRO
F 16 44 (HA,HP,TFF)

CALC AVE ALT
PRO
ALl SET KNOB TO.AVE ALT. .

198'06)
o.ORDEAL VERIFICATION**

MISSION F DETAILED RENDEZVOU! PROCEDURES, REVISION A. APRIL 25. 1969
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-47-

PROBE EXTO/REL-ExTO/REL (HOLD
UNTIL LM.SEP PLUS 5 SECI

PROBE EXTO/REL'T8(2)-GRAV TO
BP TO GRAV . .

.MONITOR LM UNOOCKING/MAINTAIN
UNOOCKING .TTITUDE
1180'12/14,01 -

PROBE EXTD/RE~·RETR
DV CG-CSM .
AUTO RCS SELECT

-B31+v~W-Xl-MNA
-C4'I-PITCH-Xl-MNA

ROT CONT PWR DIRIBOTHI-OFF
BMAG MOOEI31-ATT 1/~ATE 2
ce DOCK pROBEI21-0~~N

MISSION F DETAILEO RENOEZVOU? PROCEOURES, REVISION A, APRIL 25, 1969



-48-

**o*o~.***~~*~*~**~**~~*o*ft*o*******.*****~**o***

It PROCEDURES FOR *
* UNOOCKING TH~U SE~ARATION It

*****~***************~***It***************.**It***1t

~~~M STATION ~EEPING**

THC-LOCKED
RHC-LOCKEt!

11112
01111, B

copy 001 P76 PAD
COpy INITIA~ PHASING p16 P~D '
Copy IN,ITlAL' POI - ABORT P76 PAQ
COpy NOMINAL BUR~ TIM~ ~AD

KEy V37E30E
(GET OF S~PI_'

LOAD GET OF SEPARATION
(98+55+441

pRo

~IIRELOAD DApu

I<Ey V4e'E'
(OAP CONFIGURATION)

LOAD

PRo
~ o,~ !~ (CSM AND LM VITI

pRO
f o~' 48 (SpS GMBL TRIM,)

PRo
, BMAA MODE(3)-RATE 2'

KEy V46E; .
SIC CONT-CMC

F 0l? 33

(98+?3)

LM 360 DEG

ACQUISITION OF ~{GNAL
AeQUIRE MSFN
PRO

ACTIVATE COLOR' Tv
TAKE PHOTOS -
INSPECT LM DURING
'YAW

**CSM lTATiaN KEEPING.1t

ATT DB-MIN
RNQl XPNQR PWR-PWR(VERlfY)
PERFORM STATION KEEPING
. MANEUV~R~/~AI~T~tN ~O FT

SEPARATION

FOAl SCALE.S/S
ROLL 180 nEG LEFT AT
2-D~G/SEC, . .

" '(O'M/t~Hol"
FDA l' S¢~LE';5/1

*flACQUI'RE -MSfNltfi

KEY V64E
(RHD'GAMMA,BLANK)
SLEW HI,GA~N ANT

F 06 51

('18+13)

MISSION F DETAILED RENDElVOU~ PROcEDURp, REVISION A, A~RIL 25. 1969



0+00 (98+35+16)
.~ 1~ 85 (VG-BOOY)

SET MOC ET COUNTING uP
FROM SEPARATION .

INCREASE Va-80DY FROM
. (+2.5,0,0) TO (+5.0.0.,0)

By'THRUSTING AFT ' •

***00**.******************••******.-
C§M P~R~ORM~ §p'P~RATI~N ~~RN

(0,0, ..2.5)
(0,90/14,0)
WHEN SURN COMPLETE' VOICE
CONFIRMATION TO LM'

*****.*****.*******00*************0-

-49-

F 06 81 (VG-LVI -00+40
LOAD (0'0,-2.5)
PRO -00+35

F 06 42 (HA,HP,VGI
VERIFY Ve1l2.5 -00+30
PRO

F 16 45 (MKS,TFI,MGA)
SET MDC ET TO TFI,COUNTING

DOwN -00+25
CONFIRM MGA I.ESS THAN 45 D~G
PRO

F 37 BS

(98+~2)

**RCS SEPARATION BURN sETuPo.

P41 KEY 41E
F 50 18 (COMMANDED R,P,YI

PRO
06 18 (COMMANDED R.P,y)

MONITOR ATT TRIM
F 50 18(COMMANOED R,P,YI

RHC-ARMED
A~IGN ~/C IN RO~~

PRO
06 18 (COMMANDED R,P,YI

MONITOR ATT TRIM
F 50 18 (COMMANDED R.P.Y)

KEY ENTER -
06 85 (VG-BOOY)

MONITOR COMP ACTv LT
SMAG MODE(3).ATT 1/RATE 2
RATE-LOW
EMS FUNCTION.DV SET
SET DV IND TO +2.5
EMS FUNCTION_DV

l~ 85

MONITOR COMP ACTV ~T-OUT

D5KY BL.ANKS

(VG-BODY) (AVG G ONI
COMP ACTV LT-2 SEC F~ASH

EMS MODE-NORMAL .

CK vG FOR HI PIPA BIAS
(~ESS THAN 2.0 FPS·PER ~
SEC) .

THc_ARMEO

MISSION F OETAILED RENDEZVOU§ PROCEDURES, REVISION A. APRIL 25. 1969



-50-

EMS MODEaSTBY
RECORD 01/ INl)
Et-lS FUNCTI ON-OFF
RHC-LOCKED
THC-LOCKED
BMAG MODE(3)~RATE 2,
AUTO ReS SEL 'Ale ROLLI41-0FF
PRO '

F 37 88

MISSION F DETAILED RENDEZVOU~ PROCEDURES, REVISION A. APRIL 25. 1969



~~~EAL ION IMU To REFSMMA!II-:'

ADuUST RETIC~E BRTNESS
P52 KEy V37E52E - -

F 04 06 (ALIGN OPTION CODE)
LOAD 00003 IN R2 FOR

REALIGN TO REFSMMAT
pRo

F' 50 25 (00015, PERFORM STAR ACQl
OHC-MANEUVER seT TO ACQ

. TWO SUITABLE STARS­
(A~TAIRa40,PEAtOCKa42)

pRo . . .
F o~ 10 (STAR CODE)

CHECK FIRST .STAR CODE
ZERO OPTICS-ZERO(15 SEC)
ZERO OPTI9S-0FF -

-51-

.*o*o••***~**oo~~******~~.~*o*o*o*******o~~******
- PROCEDURES FOR II* SEPARATION THRU PHASING II
..........**o*****o..·t1'., ...*o<Clo*oiito••o***Oijoo••o.*****••tt

(98+391
**MANEUVER TO SXT TRACK ATTITUDE·-

P20 KEV 20E
F 50 IB (COMMANDED R,P,VI

PRO
06 18 (COMMANDED R.P,V)

MONITOR AUTO MNVR
F 50 18 (COMMA~De:6 R,P,V)

(0,142154.01
KEY ENTER

VHF ANT"IH
EMS FUNCTION-VHF RN~
EMS MODE-VHF RNG
VHF AM"A-OFF
VHF AM 9-i;>UPL.E~

VHF Rev ONLY-OFF
VHF RANGING-RNG
VHF RNG-RESET
MONITOR EMS FOR RAN~E

KEY VB3E
F 16 54 (R,RDOT.THETA)

COMPARE EMS AND VB3 RA~GE

(98+50)

(98+55)

COMPARE ~M RR RANGE AND
RANGE RATE WITH EM~
AND V83 RANGE AND RANGE
RAtE

pRO .

MOVE TO LEe

pERFORM OPTICS CHECKS

ZERO OPTICS-OFF
ZERO OpiI~S-ZERO(15 S~C)
ZERO OPTICS-OFF
MONITOR ~M IN SCT AND SXT
OPTI9? MODE-MAN

S~NDOWN

MISSION F DETAILED RENOEZVOU~ PROCEDURES. REVISION A. AP~IL 25, 1969



OPTICS MODE-CMC.
PRO

06 92 (SHAFT,TRUN,ALANK)
MONITOR OPT oRIVE TO S!AR ONE
IDENTIFY STAR ONE
01" TI cS .MODE ..~~AN

F 51 AS (PLEASE MARK)
CENTER FIRST STAR IN SXT
MARK ON STAR ONE

F SO 25 (00016, TERMINATE MARK SEQ)
PRO

F 01 71 (MARKED sTAR CODE)
PRO

-52-

F Ob 93 (GYRO TORQ ANGLES)
COpy DATA ON CHECKLIS!
PRn

F 50 25 (00014, PERFORM FINE ALIGN)
pRO

F SO 25 (OOOlS,PERFORM STAR A~Q)

PRO
F O~ 70 (STAR CODE)

LOAn THIRD STAR CODE
(RASAUhGUE"35)

zERO OPTICS-ZERO ClSSEC)
ZERO OPT! CS-OFF
OPTIC~ MODE..CMc
PRo

O~ 92 (SHAFT,TR~N9aLANK)

MONITOR OPTICS DRIVE !O ST~R

THREE
ZERO 6PTI~S~ZERO

F 01 70

06 92

F 51 88

F 50 25

F 01 7l

F 06 05

(STAR CODE)
CHECK SECOND STAR CODE
IF.RO oPTICS-zERO (15SEC)
ZERO OPT! CS-OFF
OPTICS MODE.,CMC
PRO
(SHAFT,TRUN,BLANK)
MONITOR OPT nRIVE TO SrAR TWO
InENTIFY STAR TWo
oPTICS MoDE-MAN
(PLEASE MARK)
CENTER SECOND STAR IN SXT
MARK ON STAR TWO
(000169 TERMINATE MARK SEQ)
PRO
(MARKED STAR CODE)
PRO
(ANGLE OIFF)
COPY DATA ON CHECKLIST
PRO

1"00 KEy V37EOOE

SET LEB ET COUNTING OOWN
TO"LM 001 TIGN

MOVE TO CMO SEAr

~*ALIGN GDC TO IMU**

KEY V16N20E
16 20 (R,P9Yl

ATT SET THUMBWHEELS TO N20
F~At ~ELECT·l

~lrSStON F oETAILEo RENDEZVOU~ PROCEOURES. REVISION A, A~RIL 25, 1969



-b:;-

(99+25)
LOSS' OF SIGNAL

(99+28)
Q~MANEUVER TO SXT TRACK ATIITUDF9h'l

P20 KEY 1131E20e:
F 511 18 (~OMMANDED R,P,Y)

PRn
Ob 18 (CO~MANDED R,P,Y)

MOVE TO l,.~B DURING AuIO MNvR
1" 50 18 (COMMANDED R,P,y)

(0,206/332,0)
KEy ENTER

ZERO OPTICS-OFF
OPTICi? MO!?EoiCMC

(99+30)

0+00 (99+~3+5~1

~*~o~~o~ ••~**~***o.~o.*~.****o**~o·
. LM 001 BURN .

(-71.1'0.0'.0.3)
~Q.~Qo•••o.i.***.*******Qo.o****.lI. '

VERIFY VHF AM A..SIMPLEX
VERIFY peM BIT RATE-LOW
VERIFY TAPe: RCDR FWo.FWD

(99+~2l'

_ N •• • _N , _

-2
P76 KEv V37£76E

E O~ 84 (OV,S OF LM 001 BURN,
LOAD (-71!ltO.-.3)
PRO

F o~ 33 (GETlOF.DOII
LOAD LM 001 TIGN +20 ~EC

(99+34+19)

-9

VHF AM ~-SIMPLEX

VHF AM B-OFF
VHF RCV ONLY-8 DATA
VHF RANGING-OFF

.
"*MCC-H UPLINK (CSM AND LM VECTORl'lIlt -4

UP TLM(CMl (MDCI-ACCEPT
MONITOR UPLINK ACT [T-ON
MONITOR GND UPLINK
MONITOR UPLINK ACT LT-OFF
UP TLM(CM) (MOC)-B~OCK

CONFIRM COMP A~T l.T-OFF

SET Moe ET COUNTING OOWN
TO l,.M 001 ~IGN

NULL ATT ERROR NEEDLES
ON ~OAI 1 WITH ATT
SET"THUMBWHEELS

FOAl SELEcT-1I2
ATT SET-GOC
DEPRESS Goe ALIGN pe.
ATT SE!-IMU
KEY REl.EASE

*QORDEAL VERIFICATIONQQ

KEY V83E
F 16 54 (R,RDOT,THETA)

SLEWIADJUST FOAl TO THETA
PRO

(Q9+05)

(99+14)

MISSION F OETAILEo RENDEZVOU~ PROcEDURES, REVISION A, ~P~lL 25, ~969



(99+36)

MOVE TO CMD SEAT

VHF AM A-OFF
VHF AM 8-uUPLEX
VHF RCV ONLY-OFf
VHF RANGING-~NG

VHF RANGING-RESET (NO VO'ICE 12
SEC)

COMPUTE ROOT fROM VHF RANGE

-54-

(99+44)
INITIATE LM TRACK

SET LEa ET COUNTING DOWN
TO"LM PHASING TIGN

ZERO OPTICS-ZERO
CEASE TRACKING
MOVE '10 CMo ~EAT

(100+01)
CONFIRM I.,M BURN COM~L£;TE

PRO/INCORPORATE P76
F 31 88

KEY V82E
F' 04 06 (VEHICLE OPTION CODEs)

LOAD R2a00002 -
PRO

F 16 44 (HA,HP,TfF)
PRO

F 37 B8

(99+37)
SUNUP

('19+38)
41<1MANELJVER TO TRACK ATTI!UDE*it

P20 KEY zoE

MOVE TO LEB
(99+411

ZERO OPTICS-ZERO(15 SECI
ZERO OPTICS-OFf

FOAl ~CALE ..5/5
RHC..ARMED
ROLL 180 DEG AND PITC~ UP 70

pEG AT 1 DEG/SEC
(180.2781268.01

FOAl SCALE..511
RHC..L.OCKE() .

POO KEy V37EOOE
KEy V64E

F O~ 51 (RHooGAMMA.BLANK)
SL.EW HI GAIN ANT
PRo

(100+12)
ACQUISITION OF SIGNAL
ACtlUIRE M~FN

OBTAIN GolNO GO FOR P()I ABoRT
MOVE 10 LEe

KEY V67E
F 06 99 (POS,VEL. ERR,OPTION CODE)

MISSI0N F OETAIL.ED RENDEZVOU~ PROcEDURES. REVISION A, APRIL. 25. 1969



"9 (100+37)

LnAC WI
+002,89
+0017,3
+00001

PRO
000+2S)

**MANEUVER TO TRACK ATTITuDE**

P?O KEY V37E20E
F SO 18 (COMMANDED R,P,VI

PRO
06 18 (COMMANDED R,P,Y)

MONITOR AUTO MANUEVER
F 50 18 (COMMANDED R,P,V) .

118U,293/2'+3,0)
KEV EN!ER
ZERO OPTICS-OFF
KEV V87E '
KEY VS7E

F 51 BB (PLEASE MARK)
OPTICS MODE-MAN
DHC-CENTER LM IN SXT
MAKE 10 M4RKS IN NEXT

10 MINUTES
COMMENT ON LM VisIBILITV

DURANG LM DEScENf AND
AScENT. REcoRO GET OF
VIS~AL LOSS AND ACQ OF LM

PRO/PROCESS LAST MARK
oPTICS MODE-CMC
KEY V88E/TERMINATE VHF RNG

-55-

*****e****************************
VI pHASING BURN .

(110,4,0, ..9'3.6)
(180,301/193,0)

**********************************.

CONFI~M LM BURN COMPL;TE

P16 KEy V31E16e:
F O~ 84 IOV,S OF LM PHASING BURN)

LOAOI110.4,0, ..9S.6) -
PRO -

F O~ 33 (GEtX OF PHASING BURN)
. LOAD LM PHASING lIGN .

+3~ SEC
(iOO+46+S3)

PRO .
F 3? BB

KEy V82E
F O~· 06 (VEH~CLE OPTION CODES~

LOAD R2 ..00002
pRO

F 16 44 (HA.H~,TFF)

pRO
F 31 BB

MISSION F DETAILED RENDEZVOU~ PROCEDURES. REVISION A. A~~IL 25, 1969



1101 +4'0 1
. ·*ALIGN GOC TO tMU-.

KEy V16N20E
l~ ?O (R,poYI

ATT SET THUMBWMEELS TO N20
FOAl SELECT"l
NQLL ATT ERROR NEEDLE~

ON FOAl 1 WITH ATT
SET THUMBWHEELS ­

FOAl SELECT..1/2
ATT SET-GOC
DEPRESS GOC ALIGN PB
AIT ~p.IMU

-56-

.~*.**~*~o~*~**~~**~**o~**~**~~***~o********.~.**

• PROCEDURES FOR . •
• PHASING THRU INSERTION •
••••*••****••****.*******•••*•••***•••*.***••••**

(100"48)
.*MANEUVER TO TRACK ATTI!UDE-*

PZO KEY 20E
1l00+49)

SUNDOwN
(100"51 )

KEY Va7E
KEY VS?E

F' 51 88 lPLEASE MARK}
OPTICS MODE-MAN
OHC-CENTER LM IN sxT
MAKE 4 MARKS IN NEXT

3 MINUTES
(100"54)

KEY V93ElREINITIALIZE W MAT>
MAKE 6 MARKS IN NEXT
7 MINUTES -

1101"01>
PRO/PROCESS LAST MARK
OPTICS MODE"c;MC

n01"OS}
COpy INITIAL CSM BA9KUP

INS~RTION PAD

COPY ~M INSERTION P?6 PAD

(101+14),

F 5~ 8B

1101"351

KEY VS7E
(':'LEA~E MARK)
OPTICS MODE..MAN
OMC..tENTER ~M IN SXT
MAKE·~O MARKS IN NEXT

10 MINUTES

PRO/PROCESS LAST MARK
KEY va8E/tERMINATE VHf RNG
ZERO OPTICS..ZERO·
OPTIC? MOOE..CMC

MOVE !O CMO SEAT

LOSS OF SIGNAL

S\jNUP

MISSION F DETAILED RE~OEZVOU~ PROCEDURES, REVISION A, APRI~ 25. 1969



-57-

1101+521

ACQUISITION OF SIGNAL
PITCH'DOWN 50 DEG

(180,194,/1829 0 )

KEy V37EOOE
KEY V~4E
(RHO GAMMA,BLANKI
SLEW HI GAIN ANT
ACQUIRE MSFN
PRo .

·-MCC..H UPI.INK eSM VECTOR**'
, , uP TLM(CMI (MDCI-ACCEPT

MONiTOR'UPLINK ACT LT"'ON
MONiTOR GND UPLINK '
MONI!~R ~~LIN~ ACT Lt-OFf
U~ TLM(CM~(MOC).BLO~K

COpy LM INSERTION P76 PAD
. UPDATE AS REQUIRED

copy CSM BACKUP INS£RTION pAD
UPQATE AS REQUIR~O-

SET MDC ET COUNTING DOWN TO
IN~ERTIoN USING LM
INSERTION TIGN '+3 MIN AND
MI~SI6N TIMER '

F 06 5~

1102+11 )

(102+29) ~

·-ORDEAL .VERIFIcATION••'.. .,,' -".
KEy V83E

~, 1~' 54 (~,.DOT,THETA)
SLEW/ADJUST FOAl TO THE!A
j:)RO - - .,

PRO/PROCESS LAST MARK
KEY V88E/TERMINATE VHF, RNG
ZERO OPTIr.S-ZERO
OPTICS MODE..cMt;:

MOVE T~ CMO SEA!

**ORDE6L VERIFICATION.­
KEY V63E

F 16 5~ (R,RDOT,THETftl
SLEW/ADJUST FOAl TO THETA
PRO -32

MOVE TO LEe

SET LEB E1 COUNTING oOWN
TO INSERTION'USING LM
INSERTION TIGN +3 MIN AND
MIS~ION TIMER -

(l01 "491
ZERO OPTICS-OFF
KEY V81E '
KEY VS1E

F 51 B9 (PLEASE MARK I
OPTICS 'MODE-MAN
OHC-CENTER LM IN SXT
MAKE 4 'MA~KS IN NEX!

3 MINUTES

KEY V93E(REINI!IALI~E WMATI
TAKE 16 MARKS IN NEXT

17 MINUTES "

..54

MISSION F DETAILED ~ENOEZVOU~ PROcEpURES, REVISION A. A~RIL 25. 1969



*OGDC ALIGNli.

ATT SET THUMBWHEELS TO NIB
FQAI SELECT-1 .
NULL ATT ERROR NEEDLE~

ON FOAl 1 WITH ATT
SET THUM8WHEELS ­

FDA I SELECT-lI2
ATT SET-GDc
GOc ALIGN pe-PUSH
ATT SET-IMU

KEv ENTER
F 50 25 (00204, ~MBL DRIVE TE~T)

"16

-58-

(102'30)
. **TARGET CSM INSERTION BACKUP**

P30 KEY V37E30E
F 06 33 (GETI OF C5M INS BACKUP)

LOAD (102+46+18)
PRO

F 06 81 (VG - LV)
LOAD(175.4,O,-107.1~

PRO
F 06 42 (HA.HP,VG)

PRO
F 16 45 (MKS.TFI.MGA)

VERIFY ET=TF1
CONFIRM M~A LESS THAN 45 DEG
PRO -5

F 37 BB

(t 02+32)
**MANEUVER To I~SERTION ATTITUDE-.

P40 KEV 40£
F 50 18 (COMMANDED R,P,V)

PRO
06 18 (COMMANDEO R,P,V)

MONITOR ATT MNVR
F so Ie (COMMANDED R,P,V)

. (180.3/272·0)

1102+37)

**SETUP SPS INSERTION BA~KUP**

EMS MODE-STEW
EMS FUNCT!O~-DV SET

Ob ~B

F 50 18

LOAD INSERTION BURN V~

EMS FUNCTION-OV .
FOAr SCALE-S/5
RATE-HIGH
RHt PWR DIRECT(BOTH)_MNA/MNB
BMAG MOOE(3)-ATTI/RATE2
SCs TVC(80TH)-RATE CMD
TVc GM8L DRIVE(BOTH)-AUTO
AUTO RCS SEL Ale ROLL(4)-MNA
RHC_ARMED' -

ALtr,N SIC TO 1BO DEG ~OLL
pRO
(COMMANDED R,P,V)
MONITOR ATT TRIM
(COMMANDED R;P,V)
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-3 (102+43+18) ...00+05 0

MONITOR LM ENGINE IGNITION" F 9~ 40 (TFI.~G.DV) .'
• PRO •.. lI **..* ** * *".***_.""_.' .. •

LM INSERTION ,;UHN *00.001102+46+18) .'
( .. 189.2.0.1, -83.9'), • . **.......**.".O......UI***O.***.OIlIl *'

**.***0**..*...******..0 ..***..****..**** * C5M BACKUP 'INSERTION BURN '. *
• .,... -. 1115.4.0••101.1) II

.. <180,32/272,0)' *
*••***••**"****"O**"""*."* *.*****..* *lI**.. • * **•••0*.***.******0*.*** ..
• ' tl*••••••••••••••••••••••*••tl.. • " ", , .'
.. , IF LM CANNOT PERFoRM THE 'BURN .. *+00+01 .'
• (USE ·ZERO INSERTION CHECKL.IST) *, .. 06 40 (TF(:,VG,OV) •.
it (FOR PARTIAL. LM INSERTION GO TO '«\ * Tl1e-TERMINATE UL.LAGE •
• PARTIAL INSERTION CHECKLiST FOR 0. MONtfbR SPS BURN •.
II RESCUE 2 BURN AT 103+32)" • * F H' ~o (!FC;VG.ov) •
• ...*lI.*Oll••lI•••••••**.......... * * OV THRUST A.OFF *
it MN BUS TIE (BOTHl'-ON ' ° .' GMSL., MrRS(4)·.OFFtsEQU~N!IAI:LY.
• NONESS BUS-MNA .. .. PRO •
II SPS HE· VLV TS (BOTH) -BP • • F l~ 85 (VG-BODY) •
• SPS HE VLV '(BOTH) -AUTO •. • THC.NULL. Vas •
tl VERIFY Sp~ TM LT-OFF ••' THC-~OCKEO 6
• GHBL MTRs (4) .ON lSEG2ENTIALL.Y). It EMS MODE.STBY ..
• TVC SERVO PWR 1-ACI/MNA • • TVe SERVO PWR(BOTH)-OFF ..
• Tve SERVo pWR 2-AC2iMNB .' .. SPS HE VLV (BOTH) ..oFF"' •.
• KEY ENTER • • MN a~S TIE (BOTH) -OFF •
II 06 40 (TFI,VG.oV) • • NONESS BUS.OFF •
• OV THRUST A-NORMAL tl' .' PRo ~ . - •
•. . THC"ARMED It It' F 37 BB, •
"00+35 tl- .' (CONTINUE DETAILED PRO<;EDURES.
II, DSKY BLANKS .' • BUT DELETE P16) •
••00+30 tl .....ltlt••••o••••••tllt.~•••~•••~.....*...*tl••••••**.It.
• 06 40 (TFI,VG90V) (AVE G ~N) •
• ' EMS MODE-NORMAL II

·"00+15 *
• THC-APPL.Y ULLAGE ..

MISSION F DETAILEO RENDEZVOU~ PROCEDURES. REVI?ION A. ~~RIL 25. 1969
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CONFIRM LM BU~N .COM~LETE

P76- KEY V37E76E
F 06 84 (OV.S OF LM INSERTION BURN)

RHC-LOCKED
THC-LOCKED
AUTO ReS SEL. Ale ROLL (4)-OFF
E~S FUNCTION~VHF RNG
EMS MOUE-VHF RNG
VHF RNG-Ri::SET
FOA I SCALE-51l
RHE-LOW
ROT CONT PWR DIRECT (BOTH)-OFF
BMAG-MOOE(3)"RATE2
TVC GIMBAL DRIVE(BO!H)ql

LOAD (-189.2,0,"83.9)
PRO

F 06 33 (GETI OF INSERTIoN BURN)
LOAD LM INSERTION TieN

+8 SEC
(102 ..43+18)

PRO
F 37 BB

KEY V82E
F 04 06 (VEHICLE OPTION COD~S)

LOAQ RZ-OQOOZ
PRO

F 16 44 (HA.HP,TFF)
PRO

F 37 BB

MISSION F DETAILED RENDEZVOU~ PROCEDURES, REVISION At A~RIL 25, 1969



~**.***••**••••**••****.ft*****.****.***•••*.**.**
• PROCEDURES FOR ' •
.' I NSE-RTI ON THRU' CS I ' **.**.****••*.*••*••*.*••••••***•••*•••••••••*.*.*,

SUNDOWN
MOVE TO LEa
SET LEB ET COUNTING DOWN TO

CSI USING LM'cSI TIGN
AND MISSION TIME~ ' ,

.*REALIGN IHU TO REFSMMAT.*'
P52 KEY 52E - "-

ADJUST"RETICLE 8RTNESS
F 04 06 (ALIGN OPTION CODE)"

LOAD 00003 IN R2 FOR
REALIGN To REFSMMAT

PRO' -,
F 50 25 (00015. PERFORM STAR ACQ)

OHC-MANEUVER seT TO'ACQ
TWO"SUITABLE'STARS
(ALTAIR-40,FOMALHAUTa 45)

PRO - ,
F 01 70 (STAR CODE)

CHECK FIRST sTAR CODE
ZERO OPTICS.O~F .
PRO

06 92 (SHAFT,TRUN,BLANK)
MONITOR OPT DRIVE TO STAR ONE
IDENTIFY STAR ONE
OPTICS MODE-MAN

-61-

F 5! 88 (PLEASE MARK)
CENTER FIRS~ STAR IN ?XT
MARK ON sTAR ONE

F 511 ?s (00016, TERMINATE MARK SEQ)
PRO

CODE)F: O! 71 (HARKED S!AR
pRo ..

F O! 10 (STAR CODE)
CHECK SECOND STAR COCE'
ZERO OPTICS-ZERO (15S~C)
zERO OPTICS-OFF'
OPTICS MODE-CMC
pRo" '

06, 92 (SHAFT,TRUNoBLANK)
- - MONITOR 'OPT DRIVE TO ?!AR'TWO

I~ENTIFV STAR TWO '
OPTICS MODE-MAN

f 5! 88 (PLEA~E M~RK)
CENTER SECOND STAR IN ~XT
MARK"ON'STAR TWO

~' SO 25 (00016, TERMINATE MARK' SEQ)
PRO' --

r 01 11 (MARKED STAR COOE)
PRO ..

F o~ ~s (ANGLE DIFF)
COpy DATA ON CHECKLIsT
PRo . -

F O~' 93 (GYRO TORQ ANGLES)
COpy DATA ON CHECKLIST
PRo ' -

F" 50 2S (00014, PERFORM FINE A~IGN), p~o' ,
F 50 25 (00015,PERFORM STAR ACQ)- , . PRO ,-

MISSION F DETAILED RENDEZVOUS PROCEDURES, REVISION A, ~PRIL 25. 1969



F 01 70 (STAR COpE)
LOAD THIRD STAR CODE

(RASALHAGUE m35)

ZERO O~TICS~ZERO (l~SEC)

ZERO OPTICS·Off
OPTICS MoDE.cMC
PRO

06 92 (SHAFT,TRUN,RLANK)
MONITOR OPTICS DRIVE TO STAR

THREE
ZERO OPT! CS·ZERO

(t 02*52)
PoO KEY V37EOOF.:

~~LM STATE VECTOR UPLINK~*

UP TLM(CM) (MDC)·ACCEpT
MONITOR UPLINK ACT LT·ON
MONITOR GND UPLINK
MONITOR UPLINK ACT LT.OFF
UP TLM(CM) (Mnc) "'BLOCK

<102*56)
~*MANEUVER TO TRACK ATTI!UDE**
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P32
F 06 11

F 06 55

F 06 37

f 1& 45

f 06 75

f 06 81

F 06 82

F 1& 45

KEy ENTER
ZERO OPTICS..OFF

CoPy LM CSI ANO TPI TIGNS

KEV V37E32e:
(GEU"CSII
LOAf) LM CSI TIGN

(103+33+461
pRO
(N,e:,CENTANG)
LOAD R2,,.208.30
LOAD R3"'130.00
pRO ­
(GET! "TPI)
LOAD LM TPI TIGN

(105+09+001
pRO
(MKS,!FI·CSI'·000011
SET LEB EYaTFI
KEy V32E·
(DH,DT·CSI/COH,oT"CDH(TPIl
pRO
(c;:st VGwLV)
PRO
(CDH VG"'LV)
PRO
(MKS,TFI.CSI.·OOOOl)

P?o KEY V37E20E
f 50 18 (COMMANOED R,P,y) "'32 (103+92)

PRO KEY V93/REINITIALIZE w MATRIX
06 18 (COMMANDED R,P,Y) KEV V~7E (VHf RANGING)

MONITOR AUTO MNVR KEV V57E
F 50 18 (COMMANDED R,P,y) F 51 B8 (PLEASE MARK)

C1eu.162/13,o) OPTI CS MODE-MAN
OHC..CENTER LM IN SXr
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MAK~. ~I~d~~~ IN.NEX! (103+23)
LOSS OF SI.GNAL

"27 (103+07) -9 II03+25),
PRO/PROCESS LA~T MARK PRO/MAKE FINAL PASS

F 16 45 (MKS.TEI-CSI,~OOOOI) F O!i 75 IOH.OT..~SI/COH,Ol-CQH/TPI)
ZERO OPTICS-ZERO COpy DATA ON CHECK~lST
OPTICS MOOE-CMC 'PRO

F O~ 81 ICS! VeooLV)
MOVE TO CMD SEAT O~ERWRITE NSI VGX WIT~.

(-) CSM YOOT
"22 1103+12) copy DATA ON CHECKLIsT

KEY V90£ PRO
F 04 1'2 (VEHIC~E OPTION) F ·O~· 82 ICOH ve..l.v)

LOAD R2 1S0Y002 COpy DATA ON CHECKLIST
PRO PRO

F 06 16 (TIME OF EVENT) F I!, 45 (MKS.TFI"CSIoMGA)
LOAD 'LM CSI TIGN SE'1' MDC ~t'IITFI

1l03+3~.46) PRO
PRO F 37 BS

F 06 90 (Y,YOOT.PSI) 1l03+Za).
VOICE LM YaOT TO LM COpy LM C~I PAD IP76)
PRO 1103+?9')

F 16 4S (MKS.TFI ..CSI.-OOOO1) P40 KEy 40E
F 50 19 (COMMANDED R.P.Y)

KEY V90E KEy V56E
F 04 12 (VEHICLE OPTION) PRO

LOAD Ra mOOOOI O!'l 18 (COMMANDED R.P,Y)
PRO MONITOR MANEUVER

F 1)6 16 (TIME OF EVENT) I' 50 18 (COMMANDED R.P.y)
LOAD CSM CSI TIGN qao .16&1277.0)

003+33+46) "4 <103·30)
PRO ~.~ETUP SPS CSI BACKUP~*

F 06 90 (Y,YOOT,PSI)
COpy (-)CSM YOOT EMS MODE"~TBY

ON CHECKLIST EMS fUNCTION~DV SET
F 16 45 (MKS.TEI~CSI,~OOOOl) LOAD ~SI BURN VC

MISSION F DETAILED RENDEZVDU~ PROCEDURES' REVISION A, ~PRIL ~5, 1969



EMS FUNCTION-DV
FOAl SCALE.S/S'
RATE-HIGH
RHC PWR DIREcT(BOTH).MNA/MNB
AMAG MODE(3)~AIT I/~ATE 2
TVC GM~L nRIVE(BOTH)~AUTO
AUTO RCS SEL A/C ROLL (4).MNA
RloIc-ARMEn

ALlGN SIC TO IHO DEG ROLL
PRO

06 18 (COMMANDEO'R,P,y)
MONITOR ATT TRIM

F 50 18 (COMMANDED R.P,y)

""GDC ALIGN"*

ATT SET THUM~WHEELS TO NIB
FOAl SELECT'"'
NULL AIT ERROR NEEDLES

ON FOAl 1 WITH ATT
SET THUMBWHEfLS ­

FOAl SELEcT-I12
ATT SET "GDC
GDC ALiGN PB-PUSH
ATT SET-IMU

~EY ENTER
F 50 25 (00204' GMSL DRIVE rEST)

(l03+33)
SUNUP

~EY ENTER
IJ6 40 CTFI,VG,OV)

DV THRUST A-NORMAL
THC"'ARMEO

-64-

-00+35
DS~V BLANKS

-00+30
Ob 40 (Tft,VG,DV) (AVE G ON)

EMS MODE-NORMAL
"00+05

F 99 40 (TFT,VG,DV)
00+00 1l03+33+t.16)

MONITOR LM ENGINE IGNITION

**.~******~*.***o*****o*******~~***
LM cSI BURN '

(SO.5,0,0)
~~~..*....*..~~ ..*..~,,* ......*..*..**~ ....**....*..

o.*~o~***~~*o~*o******.*****o.*~******.o*o*.****&

.. *......*****....****......"..........6.***... IF LM ~ANN~T P~RPORM T~E BURN ..

.. ..***** *..**••••**...............

.. MN B~S TIE (2).ON(UP) , ~

* NONESS BUSmMNA *,
~ SPS HE VL~ TB IBOTHI.BP ."
* SPS HE VLV (BOTH)~AUTO *.
* VERIfY SP~ TH LT-OF~ D'

*...00+15 *
.. THe-APPLY ULLAGE *
o GMBL MTRS(4)-ON(SEQU£NTIALI Y)*
• TVe SERVO PWR l-ACI/MNA - *
* ,Ve SERVO PWR 2-Ac2/MNB *
• P~o - •· .... ••••*••**.***.*.*******.*.*... *
.. CSM ~~CKUP CSI BURN" ..
* (5~.2,O.of'· . *
• (lBO,180/277,0) *
* .*.**********•••0******.*.***.
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KEy V82E
E 0' 06 (VEHICLE OPTION CODES)

l.O~D R2..00002
PRO

F l~ ,4 (HA.H~,TFf-)'

F'RO
E 3? BB

. ..
·.00+01 40

.' 06 40 lTFC.VG.DV) •
• THC-TERMINATE Ui.LAGE *
.' MON ITOR SPS RURN" •
40 F 16 40 CTFC,VG,OV) ..
.. DV THRUST A-OFF •
.' GMB~ MTRS(4)-OFF/SEQUENTIA~LY.
.' PRO - - ..
.' F 16 85 (VG-eODY) ..
• ' THC"NU~L VGS •
• ' ' THC-LOCKED •
•. TVC SERVO PWR(~OTH)·OFF •
.' EMS MOOE-STBy '.
.. SPS HE VLV (BOTH)-OFF ..
.. MN BUS TIE (AOTHI-OFF ..
40 NONESS BUS.OFF' -- ..
* PRO ..
It F 37 BB <I

~ (CONTINUE DETAILED PROCEDURES.
'. BUT DELETE F'76)" ..
•*.0••0.********.****.***••***.***••••••••••••*••

CONFIRM LM BURN COM~l.ET~

P76 KEY V37E76E
F 06 84 (DV.S OF CSI BURN)

RHC-LOCKED
THC-LOCKED
AUTO ReS SEl., AIC ROLL (4)-OFF
EMS FUNCTIoN-VHF RNG '
EMS MODE-VHF ~NG

VHF RNG-RESET
FOAl SCALE-S/l
RATE-LOW

-65-

I" O~ 33

f 3? BB

ROT CONT PWR DIRECT (B01H).OFF
8MAG MODE(~)·RATE 2 -
TVC GIMBA~ ORIVE(BOTHI-l

t.OAD(50.S,O,O)
pRO
(GETI OF CSI BURN)
t.0M) 'LM CSt UGN

.16 SEC
11 03+3i.46 I

PRO ..

MISSION F OETAIt.Eo RENDEZVOU~ PROcEDURES. REVISION A, A~RIL 25. 1969
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*************************************************
* pROCEOURES ~OR ** CST THRU CDH *
*************************i***********************

(l03+38)
**M~NEUVER TO TRACK ATTI!UDE**

P?O KEY 20E
F 50 18 (COMMANDED R,P,Y)

, PRO ,
06 18 (COMMANDED R,P,Y)

MOVE TO LER OURING
AUTO MANEUVER

F 50 18 (COMMANDEh R,P,Y)
(180,1O:;5/23'hO)

KEY ENTER

SET LEB EJ COUNTING DOWN TO
CDH USING LM CDH TIGN
AND MISSIoN TIME~

ZERO OPTICS-OFF

1I 03+411

F 51

KEY V87E (VHF TRACKING)
KEY V57E

SA' (PLEASt MA~K)
OPTICS MODE-MAN
OHC-CENTER LM IN SXT
MAKE 3 MARKS IN NEX!

2 M~NUTES

PRO/PROCESS LAST MA~K

1I 03+51)

F 5~ 88

COpy LM PC PAD

KEy V57E
(PLEASE MARK)
OPTICS MODE-MAN

MISSION F OETAILED RENDEZVOU~ PROCEDURES, REVISION A. APRIL 25. 1969
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OHC-CENTER LM IN SXT f. O~ 81 (COH VG-LV)
MAKE 5 MARKS IN'NEX! PAO

5 MINUTES ' F 1,~ 45 (MKS,TFI-CDH,-OOOOll
-30 (t04+02+001 VERIFY ET=TFI

PRO/PROCESS LAST MAi'{K
OPTICS MODE·CM~ "24 (10.+081

KEy V87E (VHF RANGINGI,
~••o.~~•••*.***.o*••*••*o*~••*•••• KEy V57E
~M PLANE CHANGE(O,O,OI F 51 88 (PLEA~E MARK)
~.****o*oo***.**o****.*.*~*.*o*.*. OPTI CS MODE-MAN

OHC-CENTER LM IN SXT
P16 KEY V37E76E TAKE 4 MARKS IN NEXT

F 06 84 (OV,S OF LM PC BURN) 3 MINUTES '
LOAD LM PLANE CHANG~ OV,S KEy V93E lREINITIALIZ; W Md)
PRO TAKE 8 MARKS IN NEXT

F 06 33 (GETI OF PC RURNI 9 MINUTES .
LOAD G~TI"PC BURN PRO I PROCESS LAST MA~K

1l04+02+00} E ~~ 45 (MKS,TFI,-OOOOll
ZERO OPTICS..ZEAO

CONFIRM LM Pc aYRN OPTICS MODE-CMC
(10.+091

' . .
PRO/INCORPORATE P76

,
A9QUI~lTION OF SIGNAL

F 37 BB -12 (10.+201,
(104+051 KEy V90E'
P33 KEY 33E E O~ ~2 (VEHICLE OPTIONI

F 06 13 (GETI-COH) LOAD' R2 mOOO02
OBTAIN LM COH TIGN PRO
LOAD LM CDH TIGN f' O~ 16 (TIME OF EVENTI

(104+31+42) LOAD l.M COH TIGN
• I _.

COPy DATA ON CHECKl.IST (104+31+.21
PRO PRO

F 16 45 (MKS,TFI-COH,-OOOOll F 06 90 (Y,YDOT,PSII
KEY V32E . VOIC~ l.M 'fOOT TO LM

F 06 15 (OH,Dr~CDH/TPI,DT-T~I/TPII pRO
PRO F ~6 ~5 (MKS,TFI ..CDH,-OOOOII

MISSION F DETAILED RENDEZVOU~ PROCEDURES, REVISION A, A~RIL 25, 1969
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SHAG MOOE(3)-ATTI/RATE2
AYTD RcS ~EL AIC ROLL(4)-MNA

cOpy LM COH P76 PAD

KEy 41E
(COMMANDED R,P.Y)
KEv V56E
KEy ENTERCeYPASS MNVR)
(VG_aODY)

~.SETUP RCS COH BACKUP~ft

KEY V16N20E
(R,p.y)
ATT SET THUMBWHEELS TO N20
FOAl SELECT-I
NULL iTT ERROR NEEDLE~

ON FOAl 1 WITH ATT
SET THUMB WHEELS .

FDAt 5ELE<:T<>1/2
ATT SET-GOc
DEpRESS GOC ALIGN PB
A'n SET-IMU
K~Y RELEASE

OSK'( BLANKS

If! 85 (Va..BOOY) (AVE a ON)
THC~ARMEO

RHC_ARMEO
EMS MOOE-NORMAL

III ?O

F 5U 18

01) 65

11 04+30)

1104+29)

11 04.29)
P41

(104+311
*~ALIGN GDC TO IMU**

"00+35

-00+30

MOI/E TO CMrl SEAT

FOAl SCALE-SIS
RHC-ARMEU
ROLL leO DE.G AT 2 D~G/SEC

(0.16711,OA.0)
RHC~LOCKED
FOAl SCALE..5/1.
ACQUIRE MSFN
(RHO~.50.~AM~A3183)

PRO/MAKE FINAL PASS
(nH.oT-CUH/TPI.DT-TPI/TPI)
COPV DATA ON CHECKLiST
PRO
(CD''''' VG-LV)
KEY V90E
(VEHICLE OPTION)
LOAD RzaOOOOI
PRO
<TIME OF EVENT)

LOAD LM cDH TIGN
(104+3~+42)

PRO
(V,VDoT.pSJ)
COP V (-I cSM VDOT ON CHECKLIST
PRO
(COH VG"'L V) ,
OVER WRiT. N~l WITH,

(-) CSM Y[JOT
COpy DATA ON CHECKLIST
PRO -,
(MKS,TFI-COH.M~A)

SET MDC ETaTFI
PRO

F 37 88

F 06 81

F 16 45

F 06 81

F 04 12

F 06 90

F 06 15

F 06 16

1104·25)

MISSION F OETAILED RENOEZVOU?' PROCEOURES. REVISION A, APRIL' 25, 1969
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0+00 (104+31+42)
F 16 85 (Va-BODY)

'MONITO~ LM 'i~NITION

~.~.*.~~..D•••••D.*~••*.*~••••••**.
LM COH BURN(-O.8,O,3.3)

••••D•••••••*o*••**o••••i.~••••••••

••~••*•••••••*••••*•••**•••••*•••*••••*••*••*••••
• ..*.*.~**••••II...HII.•••*••*.oit••· . *
.' IF LM CANNOT PERFoRM THE'BURN •
•. • •••••••••••••II.i•••••*........
.- •••o•••••••~.**•••••••*II*oit.e *
.' C~M BACKUP 901'1 Bl,JRN . ~
•. (-,.6,0,-5.0) •
•. (0,1991109.0) ",
II ••••••••••••••••••*.***........
fl' THC-NU!,;L: VGS " •
II, THC-LOCKED - •
fl· PRO - ",
.' F 37 BB ".
•. (CONTINUE DETAILED PROCEDURES.'
.' BUT DELETE P16 . - .•
•••0 •••••••*•••••**••••••••••••••*••••••*••••••••

P16 KEy 76E
E 06 84 (DV,~ OF' L~ CDH BURN)

LOAO LM COH DV,S
LOAO' (-0.5,0'+5.8)
PRo

F O~ 33 (GETI OF' CDH BURN)
LqAD LM CQH GETI

(104'3~'42)
PRO

F 3? 88

F 37 8B

CONFIRM LM BURN COM~LET;

PRO ITa BYPASS C~M-C~H BURN)

RHC..LOCKED
AUTO RCS SEL Ale RoLL(4)oOFF
BMAG MODE (3)"~ATE? .'

MISSION FDETAILEo RENDEZVOY~ PROcEDURES, REVI~ION A. ~PRIL' 25, 1969



*************************************************
., PROCEDURES FOR *
~ CD~ THRU TPI *
~oe~~*~**o*~**~~*~~*~*.*o**o***o~~*~o~o*****o****• , j" •

**TARGET CSM TPt'RACKUP*~
P20 KEY 20E

F 50 18 (CPMMANDED R,P,y)
PRO '

06 18 (COMMANDED R,P,y)
MOVE T~ .LEa DUR~NG
, AUTO MANEUVER

F 50 18 (COMMANDED R,P.y)
(0,229/137,0.1

KEY ENTER .

KEY V.37'E3~E
F 06 37 (GETI-fPII

LOAD :TPI.TIGN(105+096001PRO ". ,
F 06 55 (B~ANK,ELANG.CENT~N~)

LOA~ R2 ~ +208.30(OEGI
LOAD R3 a 6130;00 (DEGI
PRO' .'

F 16 45 (MKS.TFI.·000011
SET LEB ET To TFI

, COUNTING nOWN

ZERO OPTICS"OFF
kEY V8lE (VHF RANGING)'
KEY ,VS1',E .

F 51 88 (PLEASE MARK)
KEY V16N45E

F 16 '45 '(MK5,TI"I,"00001l
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"13

F 51 B8

11 04+411

f O~ ~7

F O~ 58

F O~ ~9

F, 5; B8

UOIt6~5),

(104+$01

1104+~61

~ ~E! 45

KEY RELEA~E

(PLEASE MARIO
OPTICS MODE-MAN
OHC_CENTER LM IN SXT
MAKE 4 MARKS IN NEXT

3 MINUTES (INCORPORATE ~)

O~TICS MODE-CMC '

KEY V3tlE
,(G£TI';TPI)
COpy DATA ON CHECK~IS!
PRO .
(HP,OVTPI.OVTPF)
COPY'DATA ON CHECKLIsT
PRO ' .
(VG..1.0S1
COpy DATA ON CHECKLIST
PRO ..
(MKS. !Fh"000011

KEy V93E(REXNITIAI.IZE WMATI
KEy VS7E '
(PLEA~E 'MARl.< I,
OPTIC~ MODE-MANUAL
oHC..CENTER ~M IN SXT
TA~E'i4 MARKS IN NE~T

14 'MINU'TES

S~NbOWN

COPy 4M TPt TIGN ON CHECKLIST

PROIPROCESS LAST MARK
(Mks,TFI,-000011
ZERO OPTICS-ZERO
OPTiC~ MOQE ..~MC

MISSION F DETAILED RENDEZVOU~ PROCEDURES. REVISION A. ~PRtL 25. 1969



MOVE TO CMD SEA!

••VERI'Y ORDEAL.~

KEY V83E'
F 16 S4 IR,RDOT,THETa)

SLEW I ADJUST" PODAI TO 'THE!APRO ,. --
II' 16 4S (MKS,f~I,.OOOOl)

11046 58)
KEY V3'lE134E

, 06 31 jTPI TIGN\
LOAD LM'TPI TIGN

\105·09.00) .
PRO

II' 06 ·55 IBLNK,ELANG,CENTANG)
LOAD R2·••OOO~OO .
PRO -

'F 16'45 IMK5,1FI,-00001)
PRO/MAKE' FINAL' PASS

F 06 55 (BLNK,ELANO,CENlANG)
COpy DATA ON 9H~CKLisT
PRO

II' 06 58 IHP,DVTPI,DVTPF)
COpy DATA ON CHECKLiST
PRO - "

'II' 06 81 IVG-LV)
COpy DATA ON CHECKLISTPRO' ...

F 06 59 IVG-LOS)
COpy DATA ON CH~CKL~ST'

PRO
F 16 45 (MKS,TFI,MGAI

RESET MDc E1 WITH T~i
PRO '-

-71-

-5'

F: 37 BB
ClOS·02) ,

. .6~MANE!iV!~ 'TO !PI' BACKUP AHt!~Dt.~·

P40 KEy 40£
F' 50 18 ICOMMANDED R;P,y)
• . KEV V56E, '

pRO .
o~, 18 (COMMANDED R,P,Y)

. MONiTOR ATt MNVR
F. 50 18 ICOMMANDED R,P,Y)
- .. , (O~~92i'lS,0l

COPY' ~M T~~ PAD(P76~
1105·04~ _ .

·~SETUP' SPS TPI BACKuPeQ,,. .- ." ...... - .
ENS' MOI)I!~S*SY
EMS- FUNCTI0N-DV ,SET
~OAD:iN$!RTION BURN V~I
EMS' FUNCTION-OV -
PDAt:"SCALE-51S
RAh:",RIGH' ,
RHe PiR DIRECTIBOTH)_MNA/MNB'
BMAG MODEi'13f-iTTi/RATE2:
TYe GMBL'DRIVEIBOTH) ..iuTD '
AUTO RCS: -SI!L, AIC ROI.L "Cit,) ·!.INA
R~~~AJ:lMED- .
ALIGN ,SiC' TO lERO- ROL~IPRO " , . ,

06, 18 (COMMANDED R,P,Y)
-" MONITOR AlT TRIM

f' S9 ~B C~OMM~NDEI) R;P,y)

MISSION F DETAILED RENO~~VOU~ PROCED~RES. REVI~ION A, ~~RIL 25, ~969

http:105*09.0O
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oil.............................. oil
iF;'I.M ~ANN~T "ERI"O~M THE 'B~RN oil...............i............... .

'loiN ~U!i 'TIE I21 ..01llUP I ' oil

NONESS BUS_MNA ~
sps HE Vl.~ (SOTHI-AUTO •
51'S HE YLY TB (SOTHi-sp oil'
VERt~Y SP~ TH 1.'.OF~ •

~'

THC-ApPLY ULLAGE ..'
GMBI. MIRS (41-0N (SEQUENTIALI. YI~'
T~t SERVO "WR l-AC1/MNA ,oil'

TYe SERVO PWR 2..AC2/MNS ..
PRo .. , .'

• oil'..........................9... oil'

, . - CS,., TPi 'BACKUP BURN' " it'
- (;'21.13;0,11.6) 'it-

, (09208/11»'0) ,oil'
..........................6 ••••••* .'

oil-.'9~ ~o ITfie,vG,DVI it'
THe_:tERMINAfE UI.I.AGE .'
MONitOR SPS eURN it'

E· ~~' ~o l!Fc;,VG,OVI ~'
DV THRUST A.OFF II'
GMBL' MTRS (41'-OFFISEQUENT tALLV.',PRO _. . - -, It,

F ~. 85 IYG-eODY) oil'

THe"NUI.L Ves .'
THC_l.OCKED .'
EMS MODE-STBV .'
rve SERYO'PWRIBOTHI-OFF j,
sPs fit: VI.Y (BOTHI--OFF - ·it,
"IN 8l,1~ TIE (BOTHI'''Of'F It

OSKY B~ANl(S -

MONITOR 1.101 ENGINE I~NI!XON

ATT SET THUMeWHEEL.S TO N1B
FOAl SEI.ECT"1.
NUI.I. ATT ERROA NEEDLES

ON FOAl 1 WITH'ATT
SET THUMBWH£EI.S ­

FOAl SEI.ECT-1/2'
ATT SET-oDe
DEPRES~ GDe AI.IGN PB
ATT SET·'IMU

KEY ENTER
(00204, OMBI. DRIVE !ESrl
KEY ENTER
(TF'ItVG'OVI

DV THR~ST .-NORMAI.
THC-ARMED

••GOC AL.IGN*"

06 40

06 40 ITFI,VG,OY) (AVE G ~NI
EMS MOOE-NORMA~-

F 50 25

F 99 40 ITFI,VG,DVI
-00+05

oil
oil

*oil
oil
oil
oil
oil

~.OO-lS
oil,

oil,

*oil

oil

oil 0-00
oil
oil

.'•oil,

oil,

·.00-01
II

oil'

•
oil
oil

II

•
oil

II...........•..........•..._ ,.
loll IPI BURN(22.0,O-12.1) •

oil••••••••••••••••••••••••••••••••••' •
, , oil

..•...............-.............................. .
MISSION F DETAILED RENDEZvOUS PROCEDURES, REVISION At APRIL 25. 19&9- - ,

http:TFI#VG.DV
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.' NONESS BUS-O"" .'* PRO •
* " 37 BS ~* (CONTINUE DETAIL PR~CED~RE? '*
<t' , RUT DEl-ElE P76) •
•••••o.*.*.*o.*.**•••~****.*••*•••*•••~*.**.*••*~

P76
F' 06 84

F' 06 33

F' 37 88

CONFIRM LM BURN COM~LETg

KEY V37E76E
IDV,S OF' LM TPI SUR~)

RliC-LO~KED
TliC-L.OCKED
FOAl SCALE-S/l
RATE-LOW
ROT CONT PWR DIRECT (SOTHI-OFF
BMAG-MODE (3)-RATE a . .
TVC GI~BAL DRIV~(BotH ••O~F,
AUTO R~S SEL At~ RO~L(4).OF'F
EMS FUNCTIoN.VHF RNG
EMS MODE. VHF RNG -
VHF' RN~-RESET '

.._-.. .,._--_._--
LOAD (22.2.0~12.l)
PRO
(GETI OF' TPI BURNI
LOAD LM GET-TPi'

+8 SEc
\105+09+08)

PRO

MISSION F DETAILED RENDEZVOU~ PROCEO~RES, REVISION ~, ~P~IL. 25. 1969
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OHC~CENTER LM IN SKT
M~KE 8 MARKS IN NEXT

e MINUTES

COpy LM MCCI PAD (P76)

PRO/MAKE FINAL'PASS
(VG~L.V)

COpy 'DATA ON CHECKLIST
PRO
(VG~L.OS)

Copy DATA ON CHECKLIsT
F>RO '
(MKS,TFI,MGAI
f:'~o -

f. O~ 59

I" Ob 81

F 16 45

I" 37 BB

(105+~O)

PRO/PROCESS LAST HARK
F 16 45 (MKS,TFI'~OOOOl)

ZERO 6PTICS~ZERO
: OPTICS MODE~CMC

MOVE TO,CO~MAND SEAT

+12+00(TIGN~3.U MIN)
LOSS OF SIGNAL

**TARGET CSM MCC1 aACKUP~*

KEY 'I37E35e:
F 16 45 (MKS.TFI,~000011

(TIME FROM TPI!
SET LE~ ET TO TFI'

COUNTING' uP
ZERO OPTICSMOFF

F>~5

+2
**MANEUVER TO SXT TRACK**

"

P~O KEY 20E
I" 50 lR (COMMANDED R,P,y)

PRO
06 18 (COMMANDED R,P,Y)

MOVE TO LEA nUR~NG AUTO
MANEUVER

F 50 18 (COMMANDED R,P,Y)
(0,247148,0)

KEY ENTER

**e******.~.**o*.o****.o**o*.~.**~***.~**.******~

* PROCEDURES ~OR ' *
• TPI THRU TPF *
*****************************************~**.****, +11

**SET u~ MCCI BACKUP**

pSKY BLANKs

KEV V93E (REINITIALIZE W MATI
KEY ya7E (VHF RANGING)
KEY V57E

I" 51 88 (PLEASE MARK)
KEV 'Y16N45E

I" 16 45 (MKS,TFI,~OOOOl)

OPTICS MOOEMMAN

F 50 18

06 85

KEv lIIE
(COMMANDED R,P,V)
KEy ENTER(eYPASS MNVRI
(VG~8~DY) .

MISSION I" DETAILEO RENOEZVOU~ PROCEDURES, REVISION A, APRIL 25, 1969
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It 05+24+0.0)
F 16 85 (VG-BODY)

~*****************~***~********O.**
10M PERFORMS MeC1 BU~N -

~~~*********************.******.***

KEy V93E IREINITIAI.IzE
KEY V87E(VHF RANGING) ­
KEy VS7E .
(PLEASE MARK)
KEy Vi6N45e:
(MKS,TFI'-00001)
OtiC.CENTER 10M IN SXT
OPTICS MODE-MAN
MAKE: 9 MARKS IN NEXT

- 9 MINUTES .

Sl,lNUP

PRO/PROCESS LAST MARK
(~ARKS,TFl,-OOOOl)

Z~RO OPTICS-ZERO'

MOVE TO COMMAND SEAT

.*TARGET C~M MCC2 BACKUP**

KEy 35E
(MKS,!FI,Q00001)
ZERO OPTICS-0F:F

F. 16- -45- (_.

F 51 BB

F ~~ 45

P35

+27 (TIGN-3.0 MIN)
PRo/MAKE fINAL PASS

f o~ ~1 CVG..I.V)
C9PY DATA ON CHECKLIST
PRO

F O~ 59 (YG-LOS)
copy gATA ON -CHECKLISI
PRo

F 1~ ;5 (MARKS,TFI,MGA)
PRO

F 3? BB

MOVE TO LEe

THC"lOCKED
RHC-1.0CKED
KEY 76E
(DV,S OF 10M MCC1 BURN)
LOAD 10M MCC1 DV,S ­
PRO -
(GETI OF MCC1 BURN)
LOAD lM GET-MCel

(105+24+00)
PRO

16 85 (VG~800Y) (AVE-G ON)
THC-ARMED
RHC-ARMED

***********••**.*********••******.*
CSM MCCl BACKUP aURN

- (0,265129,0)
**********.******.*.*.***.****.**0..- -

F 06 33

F 37 BB

F 06 84

CONFIRM 10M BURN COM~lETE

PRO (TO BYPASS CSM-MCCl BUAN~
F 37 BS

P76

MISSION F OETAILEO RENDEZVOU~ PROCEDURES, REVISION At APRIL 25, 1969



COpy LM MCC?, PAD
COMPARE CSM SOLN WI!H LM

SOUJT I ON

***0**0*000*00**************.******
CSM, MCC? BACKUp BURN

(0.302(20,0)
**0*00**0****0*****0****.*****•••••

+30+00(105+39+00)
F 16 85 (VG"BOOY)

~#***o***********o******.*~**o*~***

LM PERFORMS MCC2 8U~N

***********~*******.****~**********

-76-

P76 KEy 76E
F Ob 84 (OV,S OF LM MCC2 BURN)

LOAD LM MCC2 OV,S
PRO

F Ob ~3 (GET! OF MCC?' BURN)
LOAD LM GET~MCC2

(105+39+00)
PRo

F 3T l:lB

+31
II~MANEUVER TO COAS TRACK AIT ITU"E.*

POO KEY OOE
KEy Y89E

F o~ 06 (OOOO3,OOOOl,BLNKI
LOAD R2 .. 00002
P~o -

F 01'1 18 (COMMANDED R,P,V)
PRO

F 50 ~8 (COMMANDED FhP,Yl
P~O

O~ ~B (COMMANDED R,F,Y)
MONTIOR ATT NMVR

F SO 18 (COMMANDED R,P,V)
ALIGN SIC TO Z~RO DEG ROLL
PRO

Ob Ie (COMMANDED R,P,Y)
F 50 is (COMMANDED R,P,y)

(0.274/346.0)
KEY ENTER

aSKY BLANKS

16 85 (VG~BOOY) (AVE G ON)
THC~ARMEll
RHC"ARMEO

CONFIRM LM AURN COM~LETE

PRO (TO BYPASS CSM-MCC2' BURN)
THc'''LOCKED
RHC~L09t<ED

+29+30

+28+30
P41 KEV 41E

F 50 18 (COMMANDED R,P,V)
KEY V56E
KEV ENTERCRYPASS MN~",

06 85 (VG~BOOY)

+29+25

F 37 BB

MISSION F DETAILED RENOEZVOU~ PROCEDURES, REVISION A, APRIL 25, 1969
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•••••••••••••••••••••••••••••••••••••••••••••••••
i pROCEDURES FOR aRMK~NG ' •
•••**••*~*****.*.*••*****••*.*.****.***••**•••**•
• 34 '

RHC~ARMED

CENTER LM IN ~ETICLE ,
BMAG MODE(3)-ATT1/RATE 2
MONITO~ EMS FOR RANGi .

P41 KEY V37E47E
F 16 83 (DV~80DY)

KEY Ve~E'
F 16 54' (R,RDOT,THETA)

THe-ARMED
MONITOR LOS CONTROL
MONITOR R A~D ROoT

.**••••••••••••••••••*.i.*••••••••
* BRAKING G~TES AND 'R~T 'ANG,s •
• •
• 30 FPS AT 6000 FT-.13 DEG •
• 20 FPS AT 3000 FT-!26 9EG •
* 10 FP~ AT 1500 FT-.54 DEG *
* 5'FPS AT 500 FT-I.6 DEG •*•••••*.**•••••••••••••*••*•••••••

USE RANGE ON DSKY TO CHECK EMS
RANGE INDICATOR. USE
RETICLE ANGL~ AS THIRD
VOT~. -

+43 (105.52)
.***•••••••••*•••••••••••••••_•••••

TPF(0,jlO/353,oi .
•••0 •••••••••••••••••••••••-*••••••

~17-

MISSION F OETAILEo RENOEZVOU~ PROcEDURES, REVISION A, APRIL 25, 1969
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6,3 P20 NAVIGATION SUMMARY WITH SUN ANGLES

IT - INITIATE TRACK
CT - CEASE TRACK

(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

EVENT

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

DEG

207

98:35
98:50
99:34
99:3'7

100:27

100:32
100:37
100:46
100:49
100: 51
lOJ : 01
101 :14
101 :24
101 :35
101 :49

101 :54
101:59
102:04
102:09
102 :43
102 :47
103 :02
103:07
103:25
103:33
103 :34
103 :41

103 :46
103: 51
103:55
103: 57
104;02
104;02
104;08
104:14
104:20
104 :32
104 :38
104:43
104:45
104:56
105:09
105: 12
105 :20
105: 24
105:26
105 :32
105:35
105:39
101; .I;?

CSM SEP
SUNSET
LM 001
SUNRISE
IT (SXT/VHF) (10/10)

CT (SXT/VHF)
LM PHASING
SUNSET
IT (SXT/VHF) (4/3,V93,6/7)
CT (SXT) .
IT (SXT/VHF) (10/10)
CT (SXT/VHF)
SUNSET
(T (SXT/VHF) (4/3,V93,16/17)

CT (SXT/VHF)
LM INSERTION
SUNSET
IT (SXT/VHF) (V93,6/5,V93,17/18)
CT (SXT)
CT (VHF)
SUNRISE
LM CSI
IT (SXT/VHF) (3/3;V67,00057,00034,00001;

16/16)

CT
U1 PLANE CHANGE
iT (SXT/VHF) (4/3,V93,8/9)

CT (SXT/VHF)
LM CDH
IT (SXT/VHF) (4/3,V93,14/15)

SUNSET
CT (SXT/VHF)
LM TPI
IT (SXT/VHF) (V93,8/8)
CT (SXT/VHF)
LM MCCl
IT (SXT/VHF) (V93,9/9)
SUNRISE
CT (SXT/VHF)
MCC2
TDj;

186
174

131

117
111
102

93

186

171
156
144
138
123

105
87
70

17
4
5

91
92
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6.4 CSM ATTITUDE SUMMARY

INERTIAL AND ORDEAL FoAl 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 0 227 317
100:07 180 278 268 70

100:25 180 293 243 25

100:48 180 308 188
101 ;14 180 337 138
101 : 49 180 108 162
102: 11 180 174 162 50

102:36 180 3 272 110
102:46 180 32 272
10Z: 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
'f04~~5 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
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7.0 DISCUSSION OF LM ABORT AND RESCUE CASES

7.1 LM Active POI Abort

A LM active POI abort rendezvous is pla~ned if a failure occurs
after DOr which precludes' continuation of the nominal rendezvous
mfssion. The LM POI· abort burn is targeted to occur at ,LM perilune
one-half revolution after LM 001. This burn provides phasing such
that the LM TPI burn occurs one revolution ear,lier .than the nominal
TPI time. The LM CSI burn occurs one-half revo14tion after the
POI abort ,burn ,and the LM COH burn occurs one-half revolution after
the,CSI burry. 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 is active for this
wif1 be to' target the CSr-, CDH,
burns.

rendezvous, the,function of the CSM
- , '

and TPI burns and backup the LM

The onboard data for this case is valid if the CSM becomes active
"

following the LM POI abort burn.

7.2 Partial LM Phasing Greater Than or ·Equa1 to 40 FPS

Thi-s abort' and rescue case was 'developed to provide a rendezvous
·capability assuming the LM could not complete'the'Phasing burn but
'could apply 'at least 40 FPS. This' is the most -li'Rerji pa'rtial Phasing
'situation since the LM RCS could be' used to apply 40' FPS even if a
failure of both 'the LM' OPS and· AP's engines precluded' appYication of
the burn. The rendezvous sequence assurnlng 'a parti~l 'Phasing burn
~reater than-or equal- to 40 FPS requires the CSM'to perform a rescue
burn approximately one revolution after the LM 'DOr ·burn. 'This
rescue burn 'is sized, based upon the,magnit4de of ,~he partial Phasing
burn, so that the terminal r~nde~vous approach 'is"similar ,to that
in the nominal case.' A ca~ned rescue burn (48.i"FPS retrograde)
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will be provided onboard which is valid for the partial phasing
equal to 40 FPS, the most likely failure situation. This burn
will nominally be updated by the ground 20 minutes after the
failed LM burn based upon the LM DV applied at phasing. Updating
the Rescue burn preserves the nominal terminal rendezvous approach.

The eSM Rescue burn at 101:33 lowers the eSM perilune to about
20 nautical miles and provides phasing which results in TPI
occurring near the nominal TPI time (105:09). The eSM eSI One
burn is targeted so that the eDH burn occurs one revolution after
the eSI One burn. A eSI Two burn (nominally zero) is scheduled
half way between the eSI One and eDH burns. The eSM TPI burn
at a delta 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
actiye following the eSM Rescue burn. This would -require slightly
different tar-geting for the terminal rendezvous phase; however,
the CSM onboard'data would not be affected significantly.

7.3 Partial LM Phasing Less Than 40 FPS

In,the event the.LM cannot apply 40 FPS of the Phasing burn (the
DPS, APS, and ReS have failed), a rendezvous plan similar to that
in Section 7.2 will be utilized. A eSM rescue burn is applied at
101:J3, one revolution after the DOl 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 eSM
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CSI One and CSM ,CDH burns. A CSI Two. burn i·s scheduled half
, ,

way between the CSI One and CDH burns and a CSI Three burn
is scheduled half way between the CSI Two and CDH burns.

,Both the CSI Two and C51 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 nominag 15 ,nau ti ca1 niil es .. The TP 1- burn is c'ued as' in
the nominal case at an elevation angle of 208.3 aegrees. The
LM could be active after the' CSM rescue burn.

7.4 Partial LM Insertion

Should the LM APS fail during the Insertion burn
, ,

DV be outside the LM-RCS capability either to complete the In-
sertion burn or to null out the applied DV' (i .~'., ,DV >40' or VG>,80)
a CSM active rescue will be initiated. For LM applied, DV, of

-less than 45 FPS the LM will use the Res to burn the' DV back to
zeto. If'the'velocity-to-go is less than 80, the LM will Lise the

'RCS to 'complete the burn. For other'LM-applieo' Dv"s,'tlie LM will
'use the ReS to 'apply "an ,additional 80 FPS along the'burn'vector to
prevent the subsequent maximum raQges from Qecqming,greater than
4'00 nau'tical' miles. 'Based upon the LM DV aRPli~'d, th,e'MCC-H will

. , , . '. " .
target 'the, CSM Rescue burn magnitude to preserve the p~minal Terminal
Phase characteristics, but will result,in a TPI ~ne revolution- . .' .
later than nominal. A pad cO,ntaining this, ResclJe. burn,. as well as
'CSI, CDH, and TPI bu'rn data will be voiced to the GSM,approximately
20' minutes 'after the failed LM Insertion burn. S~ould the,CSM. . . '

'fail to receive these pads, the eSM will apply a canned ~escue

burn of 44.9 FPS (regrograde) at DO! + 238 min. (2 revs after 001).

Th~s 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 OV's for which this rescue would
be initiated.

After the CSM Rescue burn, the usual concentric rendezvous
sequencing of CSI, COH, and TPr is initiated, with CSI scheduled
to occur at one-half revolution after the Rescue burn, and CDH
one revolution after the CSI burn. Half-way between CSI -and
CDH a second, nominally zero, CSI is scheduled, followed by a
Plane Change burn half-way between the second CSI and CDH. TPI
occurs 35 minutes after CDH at an elevation angle of 208.3,
approximately 23 minutes before sunrise. TPF occurs approximately
two and one-half revolutions ~fter the failed Insertion burn. The
LM could become active after the CSM Rescue burn.

7.5 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

- ,

to zero. The CSM will initiate a ground supplied backup Insertion
burn at 102:46:18, three minutes af~er the LM Insertion JIGN.

This burn preserves the relative trajectory, producing 'a CSI, CDH,
TPI sequence similar to the nominal case; however, due to the in­
creased orbital period of the CSM, the delta times between burns
will be somewhat larger than nominal, The resulting TPI time is
seven minutes later than nominal and 23 minutes before 'sunrise: TPI
occurs at an elevation angle of 208.3"and at a delta height of
15 nautical miles. The tM could become active after the CSM Backup
Insertion burn.'
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8.0 LM RESCUE ONBOARO DATA

The onboard procedures data required to perform CSM active LM
rescues wi~l 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 complete the LM rescue including program requirements,
navigation schedules, and burn schedules. In addition,
sunrise/sunset, LOS/ADS, and tracking, and burn attitudes will be
indicated. In order to condense activities into one page, con­
siderable abbreviation from the nominal checklist format is
required. This may necessitate the crew referring to the nominal
checklist if additional detail on a particular activity is
desired.

Ac~ompanying each one page checklist will be a relative motion
plot (LM centered) showing the orbital position of the CSM with
respect to the LM. In addition to the plot, maneuver pads for
copying o!1board data win 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 POI abort case assumes the LM 001
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 POI
abort burn.



8.1 . LM PDI Abort
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POI ABORT
LM (100:31:24)

(96.2,0)0)
CSM 180,298/230,0

8.1.1 Plot and Pads
LM ACTIVE PDI ABORT (LM CENTERED)

TPI
LM (103:09:24)

(22 . 2,0 )-11 .1)
CSM (-22.3)0.12)

0)208/18,0

CDH
LM (102 :33:41)

(-115.9,0,5.7)
CSM (112.9,0,-21.4)

0.11/290.0

I
.,1
I

40 /
",.... "LM PLANE CHANGE LOS '

(102:03:00) .. ;

:z.- - CSI--- LM (101 :31 :47)80
CSM (49.7,0,0)

BELOW CSM (-50.2,0,0)
PDI ABORT P76 PAD .. 180,180/288,0

~;I • I · I • I LM CDH P76
• •

84

1

I I
I

• • CSM PC COpy • • •
C5M C51 COPY 331

•

I
• •

• • 33 •
• I I11 81 • CSM TPI C"OPY
• ·37 • LM PC P76 37 ·

75 • 84

1

I I •
I

58• •
81 · • •

• 81 • • •33
82 • • CSM CDH COPY 59 •

LM C51 P76

:~I
• •

I
• • LM TPI P76

::1 I I
I I

•

I
•

~I I I
I

• • • • • • • • •
•

• • . • •



PAD

(22)

V90 VOICE LH YIlOT TO LM, COPY Llol PC PAO

"

PJJ

P76
tM PLANE CHAHGE P02,03)

TPF (103.51"44)

LM TP! BUIl~ (103'09'24) (22.2,0. -11.1)
CSH TP! 8ACKUP BUIlH (.22.3,0,12) (0,208/18,0) ,P7S

::;::;:::=:.!:P2~O~(~3J~·!..) ';(~O,245/51 .OJ: P35
V93. VB7, VS7 (MARK TO TPI+11)

---'--- VERIFY OIlOEAL
---- P34 WITH LH TP! T!GH. ~lHAL tOfU'
----P40 (50°) (O,193/18.0J:V56;COPY tH TP! PAO; SPS SETUP, GOC ALIG~

L--~------va7, VS7; 3 SXT MARKS; V93
(HARK ro COil -13)

1---.---------V87; VS7; 3 VHf MARKS; V93
(IIARK TO TP! -12)

8.1.2 Ch~ckh$t

tM ACTIve POI ABpAT

30 40
lH 001 BURN (99.33'59) (-71 1,0,- 3J ;P76

P20 (TRIM) (0,225/318,0) SO-53
40

-2
102' 00

50
0

-27
10

A
01~0:~0
S

-7~

2017 ROLL 18~' MO PITCli UP 70' (180,278/268,0)
-24 10 V64; .ACQ MSfN -13A

-55 ,0
S

30 173
20 V67(002.B9, 0017,3, 00001), P20(lJOj(180,2118/288,O)

0-9 V87 ;V57 (MARK TO ABORT -2 )
M(7)
5

40 F30 ILM POI AllORT 8URN Oo§;}!]4l(9U,O.0J, C511 (MO,2~8mO,o)I, P76 -27 n
-2

POO0
50

40

-so P52 (OPTIon 3)
-11

·44 MCC-Il UPLINK (LM VECTOR), COPY CSI, COil, TPI PAOS 103'00
50 -7

pzo (47')(180,315/193,0)

-}8 P32;N·l
10

1(11:00 V93; VBl; VSt
-35 (5) SXT/Vllf (5); TERMINATE SXT; V93; VIlF (5); V90\ Vllf (0)

~J
(HARK TO CSI-lS)

20
10 0 VOO(CSH ArlO un +11

r(20)
+15Y

P32 FINAL COMP +17 3D-15
20 COPY LM C5! PAD

P40, (161') (lSO,16S/2Sa,O)V56; SPS SETUP, GOC ALiGli
+26

40
JO +30

LH CSI ,BUIlIl (101.31 47) (4~ 7,0.0)
CSM CSl BACKUP BURII (-502.0,0) 080,180/268,0) ;P75

P20 (168') (180,161120,0)
50VB7, V57 , (rARK TO PLAHE CI!AIIGE - 2)

-14 40 3 SH MARKS, V67 (000 5' ,OOO~ 4,OODOll +43
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8.2 LM Partial Phasing Greater or Equal To 40 FPS



8.2.1 Plot and Pads

CSM ACTIVE LM RESCUE PARTIAL PHASING ~40fps (LM CENTERED)

LM TPI P76

CSM TPI COpy

CSM RESCUE
(101 :33:19)
(-48.7,0,0)
1ao ,180/2 83 ,0

CSM CDH COpy

01 :J~:\
LM'CDH P76

• •
" •

• " "
• • •
0 • 0

~: II-----=--o-L.--\-~"~I----'·'--I

37
58

81
59

13

1

75
81

::I===·=:~I__"=...:..-..!"-__o JLM C51 TWO P76

· I . I . I• •..
CSM PC COpy

· •

I
· •

• 1= • [ •

LM PC P76

" [
" I " I• "• •

• •
" •
• •
• •

• .
• • •

· • •

• • •

::E----=----l------=--

11

37

75

81
82

:f---

011.00
059.00

019.00

0000.0
XXXOOO

CSM PLANE CHANGE
(103: 55)
180,123/138,0

CSM CDH +40
(104 : 23 : 12) CSM ...... ......
(109.1.0,32.7)~ LOS ABOVE ~
0,344/266,0 ~~, \

CSM CSM
AHEAD~~~~~~f~~~O~~~40~~~~~~~~~~~~~·~ll~6-0BEHIN~

CSM CS I2 lOS___
~-(103:27:12) /

40 (0 ,0,0) (-56.8,0,0) LOS ......
180,10/125,0 180,180/103,0_·

t ._ ...
--~CS~M----'!..J - - - - -

BELOW
CSM CSI TWO COpy

LM C51 ONE P76

CSM CSI ONE COpy
• •
• "· •
• •

• •
• • "
• • •

• . .

11

37

75

81
82

CANNED RESCUE TWO PAD
47 + 37768. + 00000.

48 ~ 000.52 + 000.59
33 00101 00033:

81 - 0048.7 + 0000.0 +
22 XXX180 XXX283

tNc X0038.8

11 00102: 00031

37 00104 00057

N . 2



8.2,2 ChedHst

,CS1I ACTIVE LM RESCUE - lM PHASUIG 2. 40 FP'S (AV APPLIED = 40 FPS)
-90-

(00057' ,00034,00001)
_12)

6; GAtI 173)
GIlC ALIGN

,- 7; '0'57' 3 MARKS: '0'67
5x (I'J.RK TO PLANE CIlAIlGE

vsr (12),
V90 (C5I1)

"0
0

p41; '0'56, Res SETUP; Goe ALIGN
C$M PLANE CHANGE 103'55 180 123 1JS 0

'" TRIM' p33
V87; V57: 3 MARKS; V930- I:s6 s

~
(M~K TO CDII -12)

173 (10)
HF p33 FIHAL COllP, '0'90 (CSIl),- ROLL 180· ~O,160/1C2,O}; ACQ MSFN (RJlO-5

P40 (158°) 0,338/2£5,0): V56: SPS SETUP,
A (t1AIiUAL Mrl'o'R 1'"/SEC TO BURN ATTITUDE)

o - 0
S

ICSM COH BURN (104,2J.12){1(l9 ',O,32,7){O,344n65,0>!
p20 (119"') (O,22B/147 ,0)

0 PJ4 (ELEV OPTION) V87, V51; 3 t-tARKS: '0'93

S
(!'lARK TO TPI ~12)

M
Rr (15)

S
H,, P34 FINAL COMp. '0'83 ','ERIFY OROEAL

" P40(78"')(O,179/6,O), '/56, SPS SETUP, GOC0

CSM TPI BIJRN 104:57.59 ·21405.3 o 194 6 0,-

1
pzo 45' (J< 245 51 9J~ p35

s '0'93; '0'87; V57
;S:( (a) (HARK TO TPI -tl1)
VH, rp35 FINAL COMPo P41 BYPASS MNVR

ICSM MCCl BURt~ 1l05:12.57HO.22E1JJ,oll
POS

S \'93; V87; V57
0 ~ (9) (t'J..RK TO TPI -t26)

H,
P35 FINAl COMP, P41 SYPASS MNVR

,- IcSM MCC2 BURU 1105'27:57}(o,29'119,O)1
POOl '0'89 (J6°)CO,261/343,O)

P47; VB3

, - I--ICSM TPF(10S:J9'S711

o -

0-

0

30

10

40

,

10

,

106:0

-12

o
"'3 105:00

40

M22 104.0

5

)0

o

'M12

-1Z

-"

>2.
')0

."

.11

."."
GOC ALIGN

DC ALIGN

T: '0'93, VIlF (5);
TWO .9)

)( ,/ ,)

M IpARTIAL LM PHASHlG noo 46 2l'A
S P52 {OPTION 3)F
H HCCMIl UPLINK (LM VECTOR)

-
L
0 COPY RESCUE, CSI Ot/E. COil,' TpI PADS
S

PJO
PolO {9S'"H1SD,lS5/283,O), '0'56; 5PS SETUP; G

~ICS'" RESCUE BURN llOI'33-19)(·48.7 ,{1,O}(l80,1801283.0l1
p20 (141 0) {180,327/64 , O)

P3~; 1\-2 ..
'0'93, V87 (VHF ONLY)
(MARK TO CSl ONEM14)

V
H
F

- 0 (35)

I-- H

A l
0 Y
S

· P32 fWAL CaMP
P40 (170°)(180,165/103,0): '0'56: SPS SETUP:

· ICSM CSI ONE BURr~ (l02'31 11)(-5& B.O,OH1BO,180/10J.oll
POO

" ~
P52 <OPTIOII 3)s

F MCCMII UPLINK (LM VECTOR)(IF LM ACTIVE)
H P20 (82°)(180,321/185,0)

P3Z; COIIPUTE CSI TWO mill, «"1

~ SXT (5)
'0'93; '0'87; V57

- r
VHF SXT/'o'HF (5), TERMINATE SX

llvH

'0'90: VIlF (lJ)(MARK TO cst

'o'90(CSM)

· F (18)

I p32 FlUAl COHp
,

·
p41; '0'56; RCS SETUP; Goe ALIGN

Icsr, CSI TWO BURIl (103'Z7 12) 080,10/125,011

'" P20 13" 1BO 13 112 0

50

101:00

-"
10

-16 20

"
40

-"
50

102:00

10

-" 20

"
40

50

-l'

103 00

10

-,
10

"
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8.3 LM Partial Phasing Less Than 40 FPS



8.3.1 Plot and Pads
PARTIAL lM PHASING ~40 FPS -92-

LM CSI TWO P76

841~· :----1_.J==.I
33 : : .

CSM C51 TWO COpy

••
•
• 11

37

•
I

75

81

82

: . I
o
•

• e
e •

• • •
• • •
• e •

CSM TPI COpy

lM CDH P76

CSM CDH COpy

7

13

511--__:
81 : 1 :. I

37

58

81
59

LM TPI P76::I---·-l · ~--·~I

::I~-..!....·~!----=--.7t--e-j

:: If-----=-~----=-----;--------'--

• •• •
e •• •

• •• • •
• • •
• • •

11

37

75

81

82

CSM CSI ONE COpy
11 • •• •
37 • •• •
75 •• • •
81 • •
82 • •

lM CSI ONE P76

::1 • I • I
e •• •



8.3 Z Chec~115t

CSM ACTIVE LI'. RESCUE PllASIlIG LESS 1HAN 40 FPS
-93-

P 0,2 a/l44 ,0
P34 ELEV. omOIl)

VB1; V57. 3 HARKS; V93
(MARK TO TPI .12)

V90(CSM)
P30

(J6)

P41, Y5G. Res sETUP; GDC ALIGN
(CSH PLANE CHANGE (105.48,OO){lBO.135/l49,0~

P20 (100 )(180,132/139,OJ: Pl3

!----V90 (cSIll

t---'----P34 FINAl. COMP; VERIFY ORDEAL (V63)

t------P40 [60' )(0,247/74,0); Y56, SPS SETUP, GDC AlIGIl

ICSM Tfl BURN (los 50·5·7)(-15,O.5.9Ho,Z02114,1J)1 •
no (36·)(0,247/52,0)1 P3S

S XT (0) V93; V07; VS7(HARK TO TPI +11)
V H ~ P35 FINAL eOfll'l P41 BYPASS K~VR

ICSI~ MCCI (107. os' S7ll 0,267/33,0 II
5 Xl (9) ?35 V93, V07, V57(HAR~ TO TPI +26)

VHF P35 FINA~ eOMP, P41 BYPASS WlVR
CSII Mce2 107 20' 57 0 00 0

va9 eMs TRACK 35' (O,265/340,O}

t=imii:m?~47]: V83t TPf 107 34 57

VIl1, V~7. J WlBts; Y93
(I1AAK TO COM ·1~)

33 FINAL COMP: Y90 (CSH)
J--'-"---!"'-' ROLL 180' (0,154/110,0), ACQ M~FM (RHO -58; GIIJoI HJl

P40 (161"J(lhI66/21l,O), V56: SPS S~TUP: GOC AUGn
(MAHuAL WlVR l'/SEC 10 au~ ATTITUDE)

COM BURN 06 J 0 ~ 2 a 349 ~71 (}

l-'c......J'-----P3~ FIlIAL COMP1------P41: V56, Res SE1UP, GOC ALIGN

~=~C~SH~C5~I~T~M~RE~E~B~U~RM1i!El~OS~:~20~:~00~1~6~0~1~8 ;1~21~0~
'j: V871Y57,3 SXi MAIlXS,V67{000S7,00034,OOOOI)

(MAR~ TO PlME CllANGE-12)

10
-9

20

twi"TIAL LM PHASING BUR~ nOO:46'2\)1 0

P52 (OnI O[ 3) ~o

Mec-" UPLIII~ (LM V<CTORl -so
40

COpy ~ESCUE: eSI ONE, COM, TPI PAOS
50

PJO
P40 (SSO)(lllO,150/283,Ol, V5E: 5PS SETUP1 aoe A1.1(lN 105:00

leS/:! RESCUE BURN flo1 32:59}(-57 1,11,0)(160, 160/~S3.0)1
-9 10

P~O (133")(lBO,322/55,O) 0

P32; N-4 -2~

V
V93; va, (VHF' otILY)

II (HARK 10 eSI ONE-14)

F' -12

0 (33)
40

tl
L 50y

-22 A
pn F1HA~ COM? AtQ MSFH (RHO-57, GAM 7) 0
P40 (17""(160,165/103,0), V56, 5?S SETUP; GOt AliGN 106:00 S

-12

ICSM CSI ONE BURH (10~.30 35)(-32 0.O,Of060.1BO/I03&! 10 -58
173

PEZ (opnON 3), GOC ALIGN; VERIFY OROEAL [V63) 20

liCC-H UPLIN~ [~M VECTOR) (IF LM ACTIVE) -27

P20 (14°)(180,320/177 ,0) 30
va7 (VHF OMLY) , 3 MARKS, V93
(nARK TO CSI ONE+3a)

-12 40

+}

+11
101:00

+11 10

+26 2G

P32, COMPUTE CSt TIIO Tl CN, 11'2

va? (VHF ONLY), 3 MARKS, V93 +~~

V
II 0 (MARK Tel esI TIIO-9) 40

F ~ (2J)
Y 50

A
o
S

-57
7

o

+23

103 DO

38 10

20

30

49

32

A
0
S

30 M
S

41l F
N

SO

-27

-14

G

·47

-1~

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


8.4 LM Zero Insertion
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8.4.1 Plot and Pads
CSM ACTIVE LM RESCUE-ZERO INSERTION (LM CENTERED) -95-

ICSM INSERTION
(102:46:18) CSM
(175.4.0.-107.1) ABOVE

CSM CDH BUR

{40
.----- ~- -----.......... (104:36:43)

-.. -.8,0,42.6)
o 269/213.0

SM TPI BUR
105 :16 :47)
-21.1.0.-. 8)

CSM GSM
AHEAD 240 160 40

BEHIND
200

CSM BACKUP
INSERTION PAD SM PLANE CH G CSM

INITIAL ~104:04) BELOW

47 + 37768. + 00000. 180~ 173/205.0)

48 - 000.52 + 000.59

33 00102 • 00046 • 018.00 LM C5I P76• ·
81 + 175.4 + 0000.0 - 107.1

~: I I I ~ . I
LM CDH P76

•

:: 1

I I I22 XXX180 XXX272 XXXOO • . .
•b.V c X192.7

CSM PC COpy
11 00103 00032 019.

:~ I ·
I

CSM TPI COpy·37 00105 00016 • 047.• I I 37
1 • •N 58LM PC P76 •

CSM C51 COpy 84
1

I I I
81 • • •

• • . •
11 • • 5933 ••37 ·
75 CSM COH COPY

LM TPI P76

:~ I I
•

84

1

I
I

81 • .

1 1

.• •
82 • • • •• •33

• • •



8.4.2 Checklist

CSM ACTIVE LH RESCUE - lH IHSE~TION • 0

GOC ALIGN

H
S IcSH COH BURN !104:36 .43 )( -.S.O. 42.6 j 10,269/213 ,011
f
H P20 (70")(O,224/160,O) .

PJ4 (ELEV OPTION)
V87; V57, 3 MARKS; '19
(HARK 10 TPI ~ 12)

~
5
~ (18)
VHF

~

P;34 FIliAl. COMPo va3 V~R[,fY OROEAI,.

P~O (95")(0,155/353,0.): V5G, SPS SETUP,
, -
~

!CSH TPr BURN 1105 16 4711-21.1.0._.8110.1801353.0)1
P20(Gl")(O.246/54.0); P35

s V93; V87; '157

'f,,' (7)
(HARK TO TPI +11)

VHF

P35 FINAL COMP
P41; BYPASS MNVR

ICSM Meel BURN n05'31·47J(0.2065J37.0!l, V93; V87, V57
0 S (MARK TO TPI +26)
S :j'...' ('I

H,
----'- PJS FINAl,. COMP

N1; 8YPASS MtlVR
tCSM MCC2 BURN 005 46'¢7HO,286/23,oll

POOl vag (37°) (0,254/345,0)

P47; va3

-

ITPF 1105 07'4zJl

20

10

106:00

30

0

40

-JO

~o

105.00

-12

10

0

+,

"
+11

," 30

'"
40,,'

30

50

,"

: V90. VH~(15)

0034,000(1)

-
ICSH INSERTION I!URt-! 1102·46·18H175 4.0.-107.1H180,321272,OJI

~~

~
P52 (OPTIOli 3)

H MCC-II UPLINK (LM VECTOR)5 P20(103") (180,165/16,0),
~

,
P32, tl"l

V93. V87, V57

~ (51
S)(T/VIlF(5); TERMINATE S)(T, V93
(MARK TO CSI ~9),

V90(CSM)

I""
(l5)

Ly
L
0
5 P32 FINAl C(}IP

f---- P';O (5")(180,156/2:93,0); V56; SPS SETUP; GOC All

!CSM CS1 8URN 003.32.191 (-39.0,O.0)( 180.180/293 .011
P20 (27°) (l80,15a/~66,0)

- va" '157; 3 HARKS. \'67(00057,0
(HARK 10 PLANE CIiAliGE -12)

5
'.f{ (12)

'"'-
V90(CSM); P30

P41; '156, Res SETUP; Goe ALIGN

-
r--1CSH PLANE CHANGE (104.04.00)llao.173J205.0Y

PZO (25") (180,147/180,0)
F33

va7, V57. 3- MARKS, \'93--
f-- (MARK TO eOH -13)

A 5,• ~ (l5)
5 f-

-35
0 P33 FINAL COtlP~ V90(CSM)

ROll 180"(0,155/13-3,0), ACQ MSFI1(RHO -35, GAllO

p40 (98")(O,245123l,O); '156: SPS SETUP. GOC ALI

40

50

30

"

"

3'

40

so

"

104:00

103:00

o

o

-I>

-28

-"



8.5 LM Partial Insertion
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40

40

CSM
BELOW

.J.. 80

-98-

CSM TPr 80
(107 :08:54) TCSM(-24,0,3.9) ABOVE
0,189/10,0

LOS
-"T-"--~- ..

~~

CSM CDH COpy

CSM PLANE CHANGE
(106:03)
180,161/178,0

CSM CDH
(106:33:49)
( - 37.1 ,0,74.8)
0,244/165,0

• •• -
• • 0

• • •
• • •

8~~11~~-+:~-+-:---=--:.-1. : I :. I .

CSM TPI Copy

LM TPI P76

::1-~'-1 · j------=:.-j!

37

58

81

59

LM CDH P76

:~II--~......=..J: · !L..-_--=._!

CSM CSI TWO COpy
• •• •
• •• •

• •• • •
• • •
• • •

lM CS1 TWO P76
84

1

.. I • I • I• •33 • •
CSM PC COpy

331 • • .J• •
• I • I81

LM PC P76

::1 • I • c I• •
• •

11

37

75

81
82

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

CSM CSI 2 (N=l)
(105:31 :55)
( ato to)
180,171/276,0

LOS..__~-_.··-c-_·----- -...---;--...:;;:--~ __. _
.." """ -~... --:._..~ ' ..

,/.... PARTIAL LM INSERTION -'\
~ (1 02 :43 : 18) "

(120fps) \

CSM CS1, (N=2)
(104 :29 .59)
(114.6.0,0)
180,0/281,0

CSM CS1 ONE COPY

.J
CSM ~----t------'li4------t---+---+----+-----=;~1-1----t--+--+---t------t

AHEAD 400 320 280 240 200,/ 160
~' LOS

....'....
~_.. ' .. ,------

--_.. CSM RESCUE
(103 :31 :59)
(-44.9,0.0)
180,180/282,0

• •
• •
• •• •

• •• • •
• • •
• • •

LM CS1 ONE P76

11

37

75

81

82

841_~· -I-i_=...-'1===-I
33 • :

CANNED RESCUE TWO PAD
47 + 37768. + 00000.

48 - 000.52 + 000.59

33 00103: 00031: 059.00

81 - 0044.9 + 0000.0 + 0000.0

22 XXX180 XXX282 XXXOOO
V
c

X0035.0

11 001 04 : 00029 : 059.00

37 00107: 00008 : 054.00

N 2



a,5.2 Checklist
CSM ACTIVE LM RESCUE - PARTIAL LM INSERTION (~V APPLIED ~ 120 FPS)

,------------------------, -99-

DC ALIGN

0057,00034,00001 )
)

sao ,GAM 173·]
DC ALIGtI

L
~° ~ as N

L- y
P32 FIrI,ll.L C0I1?S;
P41, V56, Res solop- ICSM CSI TWO 8URrI (l05:31 55)(180.171/276,0)1
V~O
P20 (27·)(180,164/249,0)

- .
~

V87, VS7; 3, MARKS, V67 (0

(10)
(MARK TO PlME CHANGE -12

- VH•
V9D

P30
- P41 BYPASS MIiVR; V56

ICSM PLANE CMANGE (106'03)(180,161/178,oll

,.....- ~~~ (13")(180,154/165,0)

- A va7; VS7; 3 MARKS; V93
0 S

(MARK TO COH -10)
S *- OS)

- -58 VH
173 F

P33 FINAL COM? V90(CSM)
ROLL 180· (0,223/l78,O); ACQ MSfN (RHO -

- P40 (3°)(0,229/165.0); V55; SPS SETUP; G

CSM COH 8URU 106.33.49 -37 .l,D,74 ,8 o 244 165 oIl
P20[?7·)(O,229/138,0)

- P34 (ELEV OpTION)

M ;"";~
V87, V57. 3 MARKS; V93

i ~~
(MARK TO TPI -12)

S

- N ~ ~ (17)

~
VHF

P34 FlIlAL COM?- VERIFY ORDEAL (VB3)
P40 (55°)(0,174/10,0); VS6i SPS SETUP, G

- CSM TPI BURN 107'08:541(-24 0,3.9 0 169 10 Oil
L 201W) (0 ,247/47 ,oJ: P35
0

~
V93' V87, V57

S (8) (MARK TO TPI 411)

- VHf
P35 FINAL COIIP
P41 DYPASS ImVR

CSM IICCl BURN 107'23'54 o 264 30 011

- l!ftU
P35 V93; Va7; V57VItl: (9] (MARK TO TP I 426)
P35 f Wi'lL COMP
P41 BYPASS IlNVR

- I----jCSM Mcc2 BURN (107'38'54) (0,293L1lJ]]
poo; V89 (2S°)lO,26l/341,O)
V47; V83

-
-ITPF (l07.51·54)1

-

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

9.1 Rescue Procedures Ground Rules

9.1.1 . The GDC will be aligned to the 1MU before all SPS
burns.

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

9.1.3 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
CS1, CDH,'and TP1 burn data.

9.).4 The detailed procedures for SPS burns are
1i sted on the time1i nes .because gimbal motor
checks are included which are not employed in
the nominal backups.

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

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

9.1.7 T1GN for CS1 Two (and Three) burns will be
computed onboard to be half way between the
previous CS1 T1GN and P32 CDH T1GN.

9.1.8 The LM state vector will always be updated
unless notified otherwise by the ground.



9.2 LM PDI ABORT

-101-
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Pl'lor,

(P52)

(POO)

(POOl

(p20)

vb7 LOAD ~T(On2.~9,"nI7.3,OOOOI)

MOvE Tn LIC':;

SUNDOWN
lMU REALYGN TO REFS~MAT

(OPTION 3') , '
CoPy GyRo TORouE AN(.;LES

RENOEZVO'JS NAV PROG~AM
AuTO MNVR TO SXT T~ACK

(17 OEr,)
(180,288.125 1,.0)

CALL MARKING POUTIN~S(VR7.V~7)

flOn-?11

(lOn_34)
,CMC TOLING PROGRAM

(100-4 81
MCC-H UPL1NKlLM VEC;ORI
COpy CSI.CDH,TPI PAnS

(100-2 21

(10n_29)
TEpMrNATF MARKS (7)

(10n.31_24)
***~*~*********************~****o~
LM POI ARoRT RURN (~6,2,O,O)

(180.298/230,01
**********************************
TARGET DV PROGRAM (P7bl

-50

o

-11

-44

-In

-9

SI)~,!UP

MOVE,TO CMn SEAT
ROLL lAO DrG ANI) PITCH UP 7n nEG

1\T 1 nEG/SEC
ACQUYRE MSFN (Vb4) (POOl
(1 RO,278126I:l,O)

Aoe;
RH".-7~ , GAMMA=I?

RENDEZVOUS NAv P~Or,RAM (P?'Ol
poSSIBLE AUTO MNV~ TO SXT TRACK
<TRTHI

(O~2?5/3Ia.o)
MOVE Tn LEe

(100.091

(99_33-59)
*~~*o~~**~*~*~~~**~**o*~~~****~~*~

LM DOl BU~N(_71.1,n,_.3) ,
*~o**ao*o*~o****o~**a***~****~**~*
CONFTRM LM DOl
INCORPORATE p7h DATA

rI)o Yl

INITIATE LM oPTIcS TRACK
(jOO_07)

(99_441

, MISSION F RESCUE TIMEL1NE'APR1L 25.1969



PROe; -103- PRDG

(P401

EVENT

SPS THRUST PROGRAM,ij56 (P401
AuTo MNVR To'aURN ATTITUDE

(161 DEG)
(IAO, 165n 88,O)

sPS' THRUST SF.TUP
GDe ALIGN

-!;iUNUP
dOl+31.47)

••o.****~*o**~*~********~*****o*~§
lM CSI BtlRN, (49.7,O~01
oe.****o~*.o*.*~o~*o****~~~o*o***o

o

-2

-5

IP201

!,IIENT

RENDEZVOUS NAV PROGRAM
AtlTO MNVR TO SXT TRACK

(47 nEG)
(l AO,31 5 /1A3,OI

CST TARGETtNG PROGRAM (P3211P201
OBTAIN ~M CSI ANn TPI TIGNS.
LnAD NS5 WITH
Rl;OOool
R2";20830
R3";13009
MOllE Tn LEa

Cl00+57)

GET

11 00+52)

Ii 00+54)

CALL MARKING ROUTINE1V93.VR7,V511
(AFTER 5 MARKS VQ3)

C101+021

(P20)

*•••oo*****.***~**~o~****~~o**~**o
CSM CSI BACKUP .eURN~-50~2.0.0)

(180 ,180/288,01
*~*********.*******~*****.***o*~**
~ARGET DV pROGRAM (P7~)

(CS I)

RENDEzvouj NA~ PPOGiAM
AuTo MNVR tn sxt T;ACK

(1()8 0EG)
(180.16/120,11)

~ALL MARKING ROIJTINtS(VR7.~571
AFTER 3 S~T MARKS ppOCESSEC
V61 LOAD WR(000.~7~'003.4,OOOOI)

(iOl+3 9 )

-30

-24(P321

TERMINATE SXT MARKS,V93
CONTINUE VHF'

OUT OF PLANE OATAlIIQO)
VOTCE LM Y DDT To LM
CONTINUE VHF

TF.RMINATE MARKS(?OI
MO,'E To CMO SEAT
CSt TARGETING FINAL COMP
cnpy csM CSI SoLUTroN
OVERWRITE N81 wITHI_lCSM

vnOTlv90)

COpy LM CST pAJ)
LM

(fOl +07)

http:fm101.20
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PROr, r.I"T EvENT

(POO)

(P33)

TERMTNATF MAP~S 114,
nUT Of PLANE nATA(V~O)

VOrCF. LM V~OT TO LN
MOvE To CM~ SFAT
ROLL lao o~r, AT " n~G/SEC
ACQ /.1SFN ,
RHO=-S5 , GAMMA='173
(O,347/290,Ol
CDR TARGETINr. FINAL COMP'
cOpy CSt-! CDH SOli iTT oN
COpy LM r.oH PAD
sPS THRUST PRnGRAM, v56 (P40)
MANUAL MNVR AT I DE~/SEe TO AURN

ATTrTUDE "
(122 DEGl
(0,356/290.lIl

(SPS TIofRllC;T sF.TU" (P40)
GDe ALIGN'

11 Oi!.33.41)
*G~~**oo***o~~oo***~*o****o*******
~M COH Bl'R~ (-i'~,9;Q.5,7),
******.*~*****************fi****.*o

o

(P76)

(P33l
SXT TRACK

rOI'V LM PC TTGN
DIIT I'll' PLANE' UA 14 (\/qn \
vn T('E l M YnOT TO LM'
Coey LM pC PaD

CALL MARKING HOUTINE(V87.V~7)

;PROCESS THREE MARKS,V931
Ans

COM T~RGETrNG pROGqAM
pnSSIALE AUTO MNV" TO
('fRTMl

OATIIN LM COH ,IroN
LO.O COH TARGETING nATA

T~PMTNATE ~ARKS 1221
LOoD TaRGET 'Ov PRO~RAM

(1112.030,00 1
~~~U*****~~~**~~~*******~~~~****~*,

LN PLANE CHANGE(o,n~O)

~~*~~*~***~*****~****~**~*~~**~***
INCORPORATE p76 nATA

I,pLANE CHANG"-)

n

-lii

-21

*~~~*~~***~***60*O*O~·O***~OOO*~*O

CS~ cDH RACKUP BURN (11Z,9,O,~21,4
, , (0,11/290.0 1 ..

~~~*o*~***o******~~*~§*~OOA*~***.o

MTSSIO~I F RESCUE" lI MELTNE APRTI. ?!iolQ6q



+03

PROG

(1'35)

(P35)

(1'20)

EvENT

CALL MARKiNG ROUTIN~(V93,V87.V57)

LOS

TERMINAT. MARKSI~)

MCcl TARr;E"TT~IG FINAi CO'll'
COPY CSM MCCl SOLUTTON
COPY LM MeCl PA~

**********************************
CSM TPI RACKIIP I:lIJRN (-22.3,0,12)

(0.208118,01
*******************~**************
TARGET OV PROGRAM (P76)

(TPI)

RENDEZVOUS NAV pROGiAM
. AuTO MNVR TO sxt 'TPACK
'( 33 DEG)
(0,245/51.0)
MCt'TARGF.rING pRoGRAM
MOVE To LEa

51'S THRUST SF.:U~ (P40)
(TPII

GDC ALIGN
(j01+09 +241

**********************************
LM TpI BUR~ (2~.~,0:-11.1)

**********************************

-105-

o

-s

PROG

TERMINATE 'MARKS (15)
MovE To CMD SEAT
VERIrY ORUEAL(VB3)

TARGET UV pROGRAK (P761
'trDH)

RENDEZVOUS NAV PROGRAM IP201
AIITO MNvR TO SXT TRACK
(~i9 OEG) ,
(o,22Q /141,O)

MOVE TO LEe
TPT TARGETING pROGRAM (P34) IP20)
LOAD N55 WITH
R<!':20830
R3';13000

TPT TARGETING PROGRAM (P34)
r1~JAL COMP

(TIGN OPTION WITH LM TIGN) +11

SP~ THRUST PROGRAM,V56 (P401 +12
AilTn MNVR TO BURN ATTyTunE

(5ii nEG)
10.193/18'0)
cnpy LM TPI P76 PAn

~ET

(102+36)

-27 (102+42)
CALL MARKING ROUTINEIVB7,V571

-'22 (102+47)
(PROCESS THREE'MARKS,V93)

+02
SU~IDOWN

,-i7 '( 102+52)
COpy LM TPI TIGN

"12 <102+57)

MISSION F RESCUf rlMELINE APRTL ?~,IQ69



GE'T .VENT PROr,
-106-

r;e;T PRO(~

CALL MARKING ROUTINEIV93,VR7,V57l

Rrc; THt;UST PpUGflA,,~ (P/+,I I'
~yP4SS AURN ATrIT!Jf'1E MNVR
(~~2~0/36,0) .

it; (103 ..24+24)
~~*~~*~~******~***~~*~~*******~***
LM MCCT THRUST '
~~~****~~~~*~u~~**~~*u************

~****~***~**************~*********
CSM MCCI HACKUP RURN

(0',263/30,0)
********~~************************
TARGET Ov pRoGRAM (P7~1

(MCC II

MCt2 TARGETING PRonRAM (P351 (P20l
P~SSIALE AUTO MNVR TO SXT TRACK
(TRIM)

(0~264/27,0)

(P35)

THRUST MONITORING P~OGRAM IP47)
o**~o****o*o*~***o*******.**********
* RRAKING,GATF.~ pETICLE ANGLE *
*. 30 FPS AT 6000 FT ,,"}3' DEG. {$

*' aD FPS AT 3006 FT ,26 DEG. *
* 10 FPS AT 2500 Ft ,54 OEG. ' •

. * S FPS AT 500 FT 1.65 DEG. *
*.*******************~**************

C1 0"'1+52)' ,

o****************~****Q***********
TPF . .
*******.**************************

(lU~+39+24)

****~****.~.*****.****~.*.*~ ••***.
t t<l MeC? '''JRN
*******~*~~*~******~***~*****.****
**.****.***.~.* •••~~*************.
CSM MCC2 BACKIJP AUR~'

10.252/19,,01
*****.*****~**********************
TARGET Dv jROGRAM (p76)

(MeC?)
AUTO MNVR To COAti TpACK IV891 (POOl
126 DEG)
10 ,265/3/,0,0)

qOJ+46)

+43SlJl\JUP

T~RMINATE MARKS(91
MOllE Tn CMf) SEAT

~CC2 TARGETING FYNAL COMp
COpy CSM MCe? SOLUTJON
COpy LM MCe2 PAO

RCe; THRUST PROGRAM (P41l
RYPA 55 gURN ATT TTUoE MNVP

(0.258/19,0)

iii3.33)

27

26

;;,5



GET
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9.2.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES

LM ACTIVE - POI ABORT
(MISSION F)

IT - INITIATE TRACK
CT - CEASE TRACK

(OUr.OF-PLANE SUN ANGLE IS 4 DEG)

EVENT

SUN ANGLE
(LOS TO SUN)

DEG
-99:34
99:37

100:22
100 :29
100:31
100:42
100: 57
101 :02
101 :17
101 :30­
101:32
101 :39
101: 44
101 :49
101: 54
101:59
10~ :01
102:03
102:07
102:12
102: 17
102: 21
102 :34
102:42
102:47
102: 57
103:09
103: 12
103: 20
103: 24
103: 26
103:33
103 :35
103 :39
103:52

LM DOl
SUNRISE
IT (SXT/VHF) (7/7)
CT (SXT/VHF)
LM POI ABORT
SUNSET
IT (SXT/VHF) (V93,6/5,V93,14/15)
CT (SXT)
CT (VHF)
SUNRISE
LM CSI
IT (SXT/VHF) .(4/3,V67 ,00057 ,00034 ,00001 ;18/19)

CT (SXT/VHF)
L~I PLANE CHANGE
IT (SXT/VHF) (4/3,V93;10/11)

CT (SXT/VHF)
LM CDH
IT (SXT/VHF) (4/3,V93/11/12)
SUNSET
CT (SXT/VHF)
LM TPI
IT (SXT/VHF) (V93,8/8)

CT (SXT/VHF)
LM MCCl
IT (SXT/VHF) (V93,9/9)
SUNRISE
CT (SXT/VHF)
LM MCC2
TPF

156
171

80
91

101
103
101

99

90
83
71
63

8

6

96
97
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9.2.3 CSM ATTITUDE SUMMARY

** **
INERTIAL AND ORDEAL FOAl BALL GIMBAL ANGLE PROFILE FOR THE LM
ACTIVE POI ABORT RESCUE CASE (MISSION F) (YAW = O.O)

** **
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



9.3.1 Summary Time1ine -110-
LM pl-jhSl"'G G~F~TF." T"·\'" if' FP,> r'o',r'jF TT"'Lf"t

~ET r:, ..' T PROG

NIH

AL T <;ET KI\!OI-J TO' 60 ~IM

FOAL <;EI ECT-j
1fT. <;ET THU~~WH~ELS TO
NULL ITT ERRoR ~EEDLEs

ON FDAT I WITH ATT
SFT T"'II~RWHE~l. 5

~,TT <;n -"PC
nEp~F<;S BDC ALlr,W OR
FOAl <;I:.LECT-j/2

••

•
*
*

" -<HC-I nCKl'"1l "

" PRO *
", 06 111 IC()'-1"ANIlFI' q,p,v) "
" ~ONITnR M/IIVR "
" F 50 1A IC0MMA~nFD R,P,~) "
l> ,:N BI15 TTF"(?\-OIllIUPI ..
* ~p~ ~I'" VI U TA(R~TH)_8P *
If SPS '-iE VI V I flOT ... ·).-A·lITO ..
" •.ONEs,; RII<;_MI\JA , It

*. PRO It

* 06 1~ (CnMMINnF~ R,P,~) ..
* ~ONITnR ITT TRI~ *

'* F SO 1~ (C"M~AwnEn M,P,~1 •
~~******o****~o*~*~*~*~~******~*ti*~*~~***u***~*~~
-B (]01,25)

<;P~ I~RU~T <;ETUP (P4C)
***~~***o******~**~***6~*~******~~~**6***fi**~*~O*
*aA (101,25) *

" "* ,"*GUC ALTr,Ni. *
" .

*
*
*
**
II-

"*
*•

(P 4 n)

IPS?)

(PIlO)

IMII ~E'\L 1';~1 lt1 HF.:FS~~'~~T

(flpTTOIII ,)

SPS THRUST PROGHAM.V~~

IItiTn '~NVW TO I,Ur>r,1 IITTTTunF
('1<; IlEr,)
(l FIr ,11;5/"113, UI

copy RESCUE.C~l OIllF,COH,TPT PADS

S\)·-5FT
MoVE Tn LER

KEY liOF.: ..
F 50 fA ICnMMANOE"U H',p;y) ..

I(f:V v56E II

""'r-~H",E{) ..
ALTGN ROll. Tn·.tl\~ [lEI', "

iOO+46+211 ..
a~.**~**********~*u*******~******~
LM PHASING HIJ"'"(~4.q,O.-1".'''5)

~*#**~§*****~*~~**~********u******" ,

ltOl+;?O)

dOO+48)

(100)54)

(101+1 1 )

(i01+19)

(i 00.49)

MCr.-H lIPU",K IU~ IIErrOR)
MOVE TO CMO sirT

1101+06)

*
*

Lo~ *
K~i***o~****••~~~~*~~~~~*~o*~~*~~**u~**_****oo****
'a14 (101+19) * l>.

MISSIOIIi F WESCUF IT~FLr~IE APPTL ?5, 14~9



tiET ~\lnIT
-111­

PROt, EvENT

06 1<1

F' 50 IS

F' 50 25

ATT SET-TMlI

RMAG MoDE(3).ATTl/RATF.?
,rve SERVO PWR I_AC1~MNA

TVe SERVO' PWR ?-AC2/MNR
TRANS CONTR PWR_ON .
RHC PWR NORM 2_AC
GMBL MTRS PITCH 1 STRT-ON
GMBL MTRS yAW r STRT-ON
THC-CLoCKWISE , .
RHO-ARMED
RHC-VERIFY NO MTVC
GMSL MTR$ pITCH 2-STR!-ON
GMBL'MTRS YAW 2-STRT.ON
SET':SP.!; GIMBALS TW (2)-

PITCH i;; -.'52
YAW "-.Sq,

RHC-'LERIFY HTVC
'THC-NEuTRAL
RHC PWR NORM 2_AC/DC
RHc-tOcKED .
PRO
,COMMANDED R,p,V)
MONITOR ArT TRTM
(COMMANDED R,P,v)
KEY ENTER
(00204,GM~L DRTVE TEST\
RHC PWR DIHECT{BOTHl_MNA/MNA
RATE-HTGH
AUTO RCS SEL A/C ROLL(4)-MNA
PRO

o ~ MONITOR GMRL DRlVE it

~ it SEQ AND, TRIM it

it it 06 40 <TFI,VG.DVM) *
~ *-02+00 *
* * FDA I ~CALf.-5/5 _ *
o ~ VERIFY 51'S TH LT-OFF *
o * EMS MoDE STBV *
~ * EMS FlI~ICTION_DV SET *
o 0 LOAD RES~UE vc *
~ 0 EMS FIJNCTION-DV *
o * '"THO-ARMED *
* ~ RHC-ARMED *
* 0 ov THRUST(A)-NO~MAL *
iI *-00+35 *
* ~ OSKY BLANKS ** ~-00+30 *
II ~'. 06 40 '(TFt,VG~DVM) *
iI· * EMS MOOEMNORMAL *
o *~00+i5 it

o * PERFORM ULLAGE it
it 0-00+05 *
iI * ~ '99 40 (REQUEST ~OR EN~INE ENABLE) *
* * PRO 0
o 0 06 40 (TFI.VG,DVM) ~

o ~**o**~oo~o*******o*******o*~****o****o*****o**oo
o 0 ()0,_33_19)
o *oo*******o*o**o**~***oo***o*o*o*o
o CSM RESCUE RURN(-48-75'0'0)
II (180~ 18 0 1283,. 0)

~ *~*~~***o****o*******~*o*~****o**~
II

o

*

MISSIO~I F ~ESCUF 'rMELr~IE ~PRTI. ?5. 19f>Cl



RET
-112-

ppnr; ,~,,- T

(1'140)

(P201

(1'1321 (1'120)

1P351 (P201

NA1/ "ROGQAf'l
TO SXT TPACK

SU~IR TSf

CST TAPGFTTNR'PRnGRft~

LOAD NS5 ~1=.nonn2
p2=+20el"lO
";3=.13000

TERMINATE MARKS(15)
CSt TARGETING FINAL

CoMIJ
MOvE To ~Mn Sf AT

CALL MARKTNG POVTIN~(V9;.va7)

~Ps THRU~T epnGRAM.i;~6
AIITO MNV., Tn RURN ~TT!TUDE

(170 DEGI ,
(lAO.165!i!J1.0I'

I'IENOFZVOII'S
AIIT(\ MN\I~

(141 I)EG\

(1"'0.327/"4.01

(10"+17)

(10:>+07\

+00+01

i~.***~~ftO*~~~*O*U********~***.~it********~****;~* ~MS ~nOF_v~F R~~ *
~ET ~I)r EI-KFS~T.~TA~T .. .. vhF ~NG.PF~~T 4>
Mn"dTUP .. .. vN Bl 1<; TTF ("I-(i"F 4>

50S Tf.' ,,is r I '-0"' .. I> "fin ..
OV T'~f)[C'\T')'l_I1I';CRFA<;HIG .... F 37 I:lR 4>

* u.**************~***~*~o******~.***~******~*******
111.LAlH:.I]FI' .. MOV'" TO I, ER

06 4n lTFC.vr;,I1V"J. .. (1°1+3 4 \
Mo"TToP ~""'i n"",R' rt0~' I>

PC TNIJ!CATOr._'l'5-1nc; '"''iT ..
',O",ITOI< c:;PS FNr.T"IF CUTnFF ..

5 0 S THt<!.IST IT-OFF ..
F 16 4" (TFC.VR,O~M) ..

Il\I THRUST('10Trl1-n",F ..
~O~ITUR ~

PC TI,I)(CATOIJ = 0 ..
5P5 INJ VI,If TI\JD(41_rI.OSE ..
Sp5 HE "Lv TH(~nT~I-~p , ..
SpS GM~l5 ~FTUR" Tn <;ERVO ..

NIILL .. -4'1
r;~RL MTRS-oFF(<;FQUENTT~LLVI ..
TVC'SERVO PWR(~nTH)-OFF ..
Fn~I SCALE-5 /1 ..
RATE-Lnw 4> -14
ROT ~O~T P~H nT"ECT(RnT~\-OFF"

PRn ..
F 16 ~~ (VA-ROnYl 4>

THC-NULL v~ rOup~NENT<; ..
THC-LUCKEu .. -11
PHC-LOCKEO ..
FMS,FU~CT1()N-VWF RNA ..

http:IILLAGE.FF


*

-00•••***0*************************************** *
-',1" 11 02+20) * *

KEV 40[' * *
F 50 1~ (COMMANDEU R,p,V) * *

KEV V56E * *
RHC-ARMED * ..

ALIGN ROLL TO l~n DEG.' .. *
RHC-LOCKEU ' ' * *
PRO * *

" 06 \/\ (COMMANDED, R,p,y), * '!
0, MONITOR MNVR * •

F. 50,18 (COMMANDED R,p,V) * •
" MNBUSTtE(2)-ON(UP) II,.

SPS HE VLV TA(ROTH)-BP * *
I- SPS HE VL, II (BOTH) -AUTO * *
.' NONESS BUS-MNA' * *
~' 'PRO- ' a: * ,
• 06 ip (COMMANDED R,R,v) *, *
• MONITOR ATT TRTM * •
.', , F 50 1/\ (COMM.ilNDED R,p,V) II *
·i.OOO*OOll.*.Oll*lIl1*****lIl1.lI***lI*lIl1.*lI~.lIl1*••II•••** *
15 <i02+26) , II

, . 'SP~ THRUsT SETUP (",40) II

l.oo•••••***.lIl1l1l1~*II**lIl1l1*lIl1*lIlIlI*.*III1**II*o*III1***lI II
1-5 <i02.26) * *
1 ' * •
t .lir,DC AI.TGN** * *
.' II *,
1*.

.' ALT SET KNOB TO 60 NM • *
I FOA I SELECT-l * •
I ATT SET THUMRWHEELS TO N1B *.

FIIFNT
-113­

PR°r, EVENT

NULL ATt ERRoR ~EEDLES
ON FOAt,) WITH ATT
SET"tHlIMA"'HE~LS

ATT SET-GDC
DEpRESS GDC ALt~N PB
FOAl !'ELECT-ll2
ATT SET -i'MI!

."MTIIC CH~CI<S*.

BMAG MODE~~)_ATil/RATE2

TVc SERVO PWR l:ACI/MNA
TVC SERVO,PWP 2_AC2/MNB
TRANS CONTR pWR_ON
RHC 'PWe'NORM 2-AC '
GMBL MTRS PItCH 1 STRT--ON'

'<;MB\;: 'MTRS' yAW 1 STRT-ON
THe-CLoCKWISE
RHC..ARMED
RHC-VERiFY,NQ MTVC
GMBL MTRS PITCH 2-STRT-~ON

GMBL MTR5 YAW 2-STRr..ON
SET SPS GrMB~LS TW(2)-

PTTCH ,; -.52
YAW ,; +.59

llHC-VF.:RIFY MTVC
THC-NEt',TRAL
RHC PWR NORM 2-ic/n~

RHC-LoCKED
PRo

06 18 (COMMANPED R,P,v)
110NITOR Att rRI',

F' 50 lR (COMMANnF.D R~P,v)

KEy F.Ni'F.:R

"'FlOG

*
"
"
""*
*
*1;

•
it

*
*
*
*o
'~'
o
it
II
o
\I'.o
II

*to
*
*•
*
*II
II



r,ET
.-114-

~ F 50 "" lon2f\4.(;M"1.. ~f.<TII€ Tf''iTl "n (l 0;:>_31+11)

t RHC PW~ Dl~ECTIHOTHI-~N./~N~ " **"••"."""""***""*"~""""."'''.''''••''
• R/ITF.:.rlTGf-l " CS" CSt n!IJ~ t1IJRr/I-'5o:..8.n,01
t AlITl) Hc:S S<:L A/(' ~'lLl(4i-"'f'<A " cl8n.l8IJ/!03.0)
• DHn " * . *******~~*~*******~~***~****~****~
~ 4riWITOQ GMAL DOIVE " .•••"••"""""""•••• "••••••••••••*"•••""."*"""*,,,,,,*,,
~ SF.:IJ A~I) T'~l'" " • SET MDC ET_PF,SE:r.START ..
• 06 4n lTFI,VG.f)I/,.') " .. "O~IIT()R "
~-112.00 * • SDC; Tf-lPIlST l. j'-ON •
• FOn! S('nu'.-s/q " .. 01/ !NnTr lITOR.DECf.1EASTNG ..
• IfF.:RIFY S'pS T·' IT-OFF " "+01'+01 "
,. F'1c; "OnE STt:lY " " '.Jl:.LAr(E-nFF "
~ ENS FU~,CT{(IN-ll,1 C;ET " • 06 40 lTFC.V';.,W>.\) *
• LOAD Cst VC " .. MON!TnR qps '1PE~'TI0N *
,. FMC; FUNCTION-DI, " .. PC TNnTCATOR~95-'OS PC;I "
~ THC~'RMEf) " .. MONITOR C;PS ENGJNE rUTCFF •
• q"r:-AR.,Ef) .. .. SI'C; T>1RUST I..T-On" •
~ I)V TH'lIISTIA)-NORf.OAL " .. F 16 40 cTFC.VG.nVM) •
~_ijO+3"5 • • r,V TI~I'lIJST(AOTH1':'OFF •
• OC;KY I::ll. ~N.K 5 .. " l,jON ITOR •
~.fiO.30 • • PC TNn,TeATOR = 0 ..
• 06 4'1 (TFI,Vr"DVM) .. • SP~ INJ VLV rNO(4)·CLOsE •
• EMS MOnE-~oR"AI .. .. SPS H~ VLV TA(BOTH)·-BP ..
~.OO+15 .. " SPS GMRLS RETUR~ To SERVO •
.. PEpFOR.. ULLAGE • .. IIlUlI. •
ti.iiO+05 * • r;MRL MTtls.OFF (S'j,oQUH'TIALLY) •
it F 99 4n (RE(~IJf..,T F{)fl E'I(;I'JE ENAf4l.EI .. " TVC ;;ERvn PWP (RnTH).OFF ..

• PRO " • FOAl "CAl-F..5/1 •
iI 06 40 !Tn. vr,.[)vf.O) " • QATE.LO\~ •
iii•••*i.*.**" "." ~." .. ~ "•••""., " ROT CONT pwR OJ~ECTrBOTH1·OFF.

• PRO •
" F 16 85 IVG·:l00YI •
• fHC-NULL IJG COMptlNE",TS •
" 'fHC-Ln~KEO •

10115510" F RESCUE I t'~F:LTNE APIHI ;:>5. 19(,Q



GET FVENT
-115­

, J>ROn EvENT pRnG

(1'41)

(1'20)

LOS

TERMINATE MARKS(?3)
CSI TARGFTINr; FINAL (1'32)11'20)

CaMP
OvERWRITE NAi WTTHr-lCSM VOOT

(P4l)

pENDEZVOII!l NAil PROGpAM
AuTo MNvR Tn SXT ToACK

113 DEGl
(lBO.13 / 112.0)

sUN!'1tSE
CALL MARKING ROUTIN~IVB7.V571
AFTER 3 MARKS pROCE~sEO
V67.LOAD WR(00051'on034,OOOOl)

**OOOOOO**O***OOGOO*****OO*****OO*
CSM CSI TWO RURN( , , )

/1en.10/125.0l
o************..*****~**************

00;.31)

(103+12)

(10;+18)

, (103+25 )
", .. ' Res 'THRUST SETUP

GDC ALIGN
'0

-6

-24

(POOl

SH'NSET '
IMU REALIGN TO REFSMMAT

IOPTION 3),

MOVE'TO CMO SEAT
MCC-H UPLINKILM VE~TOR)

(!F LM ACTIvE)

C~LL MARKING ROUTTNI':(V93,VA7,V51)
(V93 AFTER 5 MKS PROCESSEDl

RENDEZVOIJS HAV PRO(1RAM (P20)
AuTO MNVR TO SliT TRIICK

(R'! OEG)
liRO,3?1/18 5 ,O)

CST TARGETING PROGRAM '(Pi?l (1'20)
LOAD NS5 R1=+OO'OOl

R?=+2ot:l30
R3=.13000

MnVE TO LEA

(1()2.49)

CM~ tOLING PROGRAM
MOliE TO LER

(' 1112.42)

.. RHC-LOCKEU ..

.. ~MS FUNCTIO~-VHF RNG *

.. EMS MOD~-VHF RNt; ..

.. VHF RNG-RESET ..
o MN BUS TI~(2)-nFF ..
.. PRO' ..
.G. F 31 Rfl ..
****.*D****~***~*~****~*o**~~o~*****~******~*o*** '.9

<102.32) ,

MTc;SIOIIJ F RESCUF. IIMf.LTNE iH'pH 2'1, 1%9 ,



r,F.T ,
, ~1l6­

p;'(()r.;

'(104+01)
C~I L MARKING ~OUTINF(VA7,V'i?1

(~91 AfTtR ,l~~S ~0~C~5SE~)

(104.131

nUT ,)F PI, ANF nil I' ~ (V"")
O\I~~WRIT~ '1AI ~lTH~-) rSM ynOT)

!'iPS rHRU~T PRoc;ilaM,I,56 (P40)
MANUaL MNVR (1 OEG,:EC)

To I1URN ~TT

',( 15tl OEG.l
(0.338/21'>1'" 0 1

~*~~*~*#~**~~o~~~~~~~o~o~***~*~*~~*~~**~~*~**~~*o

"-A llO/,.13) II

.. ~Ey 4nE ..

.. F 50 IF! (COMMANn.,n R,P,~I ..

.. ~Ev V~~F ..

.. WHC-PQMEn ..

.. .LIG~ ROLL 10 0 OEG. II

II RHC~LnCKFn ..
~ PRO ..
.. 06 18 (COMMANDED R,P,vl ..
.. MONITO~ ~NvA II

II F 50 IF! (COM~~NnED R,P,v) ..
.. r.<NaU,<;TIF.(2)-O-'(UP)"
.. .PS HE VLv T8(8~TH).8P ..
.. SPS ~E VLV(AOT~i-AU~O II
.. "IONESS RIIS-MNA II

.. PRO II

~ 06 IF! (COM~ANDED R,P,v) II

.. ~ONI~oP ~TT TRIM ..
II F 50 lA (CCM"'!ANnm R,P,V) ..
"1I*"1I11111111111111*****"1l*1I1I1I~*1I1I**1I1I1I1I*****1l**1I1I1I*1I*1I1I

-5 (104.1 8 )
SPS THRU~T' SFTUP (P40)

TFDMT~ATF ~ARKS(121

OIIT of' PI.~"E 'JAT'\(v'!'OI

oR- ott * **~* '** oUo *'~r'"; *** {$o {) ** '"' **.u. * *'"'-t~* *04~,",4lo *
C~¥ PLANE C~ANGE(IHn,123/}~M,P)

~~'"'**~**~***~~~~~~***o~*~**~****~*

TEoNTNATE MAA~~(101 '
Mo"E TO CMD 5E~T '
Rnl L 1~0 IlF.G,AC,Q M~f:'N
(",11>0/10",0)
(QI-IO -56, qAM ]71)
Cr'lw TARGF:TI'IG n"IAI (P,,)'(P<'O)

r-rll~P

RC~ THRUST PRO~H'M,V~6 ,(P41)
AV PASS ",URN ~\TTTTIIf)~ "'lNVn
R~<; THQUSI SE-LUI-' (P411
Gnr AUG'" -

RF.~OEZVOUS NAV ~R0r,pAM (P20)
PnSSTRLE AUTU MNV~ Tn SXT TRACK

,(fOrM)

cnl-l T'ARGETING, PROGRAM (p:nl (P20)
(103+57)

<104+00)

(; 03+47)

(;03+"3)

(103+56)

n



~ET

.. .,:1-
-117­

PROf, EVENT PROG

II
iI

~

•

OSKY FlLANKS

PERFORM ULLAG!;:

FDA I $.CAU;:_S/S •
VERIFY- '51'S TH LT.OFF-·
EMS_ MODE. stay

-EMS' FUNCTYON.OV SET
LOAD CDH ve
EMs FlJNcTYON.OV
THc~ARMEn

RHC-ARMEn
OV THRI'IST (A) -NOr;MAL

06 40 (TFI.VG,OVM)
EMS MOUE.NORMAL

THe-NEUTRAL
RHC PWR NORM 2.~C/DC

RHC-LOCKF;D
PRO

06 18 (COMMANOED,R,P,Yl II

MONIToR ATT TRI~ ~

F SO Ie (COMMANDED R,P,yI II
KEy ENfER *

F SO 25 (00204 GMBL DRI~E TEST) ~
RHC PWR OTR.CT(pOTH)aM~A/MNa *
,RATE-H~r,H _ II

AUTO RCS SEL AIr. ROLL(4)-MNA *
PRO ~

.' MONITOR GMBL ORrVE ~

SE~ AND TRIM ~

06 40 (TFI.VG~DVM) •
tI

tI'.~
II

1I
II

*tI
tI

tI
tI

~

tI

tI
tI

*

~~*~*~*~#~~~4**~D~***~~~**~*~~~*~**********~***** *
!-S' l.104+18) _ * *
* 1I~r,DC ALIGN*II * II

o II *
• * II• ALT SET KNOB To 60 N~ * *
• FDA! SF.LECT~l II II

, ATT SET T~UMBWHEELS ;0 NIB 0 *
'.' NULL, ATT ERRnR NEEDLEc; 0 <I

'. ON FOAl 1 WTTH A,TT 0 *
• SET THUMBwHEELS , 0 II
• ATT ~ET~Goe ' 0 *
* DEpRESS Gue ALtGN pB * II
o FOAl SELECT-l/~ 0 0

• ATT sET-TMU II *
-0' 0 *
'. II~MTVC CHECKS"* *. *';02+00

• 0 *'• BMAG' MODE(3)~ATTI/RATE2 * *
• ,TVC SERVO pWP l~ACI/MNA * *
i TVC SERVO PWp 2~AC2/MNA * *
, TRANS CONTR PWR_ON 0 *
* RHC PWR NORM 2_AC 0 *
~ GMRL MTRS PITCH I sTPT_ON 0 0

• GNaL MTRS YAW I STRT-ON 0 *
.• THC-CLoCKWISE 0 II
, RHC~ARMEO 0,*-00+35
.. RHC~VERIFY Nn MTVC 0 *
• GMRL MTRS pITCH 2-STRT-ON II *.00+,0
• GM8L MTRS YAW 2~sTp.T~nN 0 0
• SET 51'S GIMBALc; TWI~l. II II

• PtTr.H = ~.S? * *~OO+15
* YAW = +.5Q II *
• RHC·VEP.IFY MTVr ..

MTSSION F RESCUE . rIM~LTNE APRIL 2S~ 196Q
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pOt)~ t III:NT

, (p20)

(P34)lP20l

(P34) (!?20)

NAV PRocic,AM
Tn SXT T"ACK

CALL MAR~T/lJr, Pf)UTINp(VB7.V57)
(V9] AFTFR j MK~ ~POCESSEO)

TERMtNATF MAR~S(15)
"OvE TO r,,,.,r; <;'or
VERIFY OAri~'L(VH~l
TPt TARGFTING FlNi\.L

COMP

RE~IOEZVOIIC:

AuTo MNVR
(119 0EGl
(0.228/147.0)

TPr TARGFTTNA Pl'loGRiM
, LoAD R2=.2~830 .
. R3=.13000

tJOVE To LEp

~-riO.05 • • NOT tnNT pw~ OlpECT(80T~I-OFF"

.. F 'l9 I", (RFI;t11t.<:;r- FOR i::"<;I"E F"~"Lr> "" "RO "
~ PRO " • F 16 8!, (VG-Rf)Dy! "
it Db 4n (TFl. VG,[lVt~) .' .. " rHc-~"Ji L \/(1 rOll,pf'I'IF'·TS "
*ii*""""""~.""••i."••""••*j•••".."....."*,,,,*.,,*,,,,*. " THC-LnCKFD "

ii (j04.2,.12) "i-lHC-I.nCI<:F:[)"
**"*.....*."*"".""."."""""",,,,*••,,.,,. " EMS FI!~'('TTOI\J-VH,.: RW1 •
CS ... CDN HUPf'J(lO~.1,0,32.71. r,:MS "nnE·\/I;F .Rro;r; "

( " • ~4,4 /21'.6.0) . " VHF R"G-PF <:ET ' "
******oUo**~*.u-************** .. ~,,****** {} pN BIle; TTF'!?' -OF-F *

ii~*~*o*****~**~~**~**~***~********ff************* * PRn *
1l' SET w,)C Ef-RESFT,CjT"IlT' . " " F 37 SOl "

it :~() NIT 0 P • *••.•*""*"""••*.*"""".It.**"""••"""" it"""." ...""""*""i SpS . r. ... RuST I. T,.()~I " (\ Ou(4)
.. OV INDICATOP-DECPFOc:l~G •
".00.01 "
.. IILLAGE-OFF "
* 06 1.0 (TfC'VG'OVM) "
" ~ONITOR ·SPg nPERATION "
• :PC 'INOICATOQ-95-10~ cST "
.. "O~IITOI'l SPS I:Nr,INE CIiT('\FF "
.. spS, ''''''UST l. T-('IFF •
.. F 16 4. 0 (TFC;. v.", I)v,-\). . "
.. 'nlJ THRIIST(,iOTHI·nFF " 0:;27

" ~o"Iiop •
it PC TN'J'r'cATOR = 0 "
.. SPS I/lJJ VI.I! TNf1 (4) _rLOSE •
II s~~ ~E vLv T~(R('IT~)_4P &
.. SPS 'GMt;LS RFTU8.~1 Tn SERVO • -1?-
II NULL . &

.. G'~RL "1TR<;-OFF('iFQ'IPTHI !.Y) it

.. TVr CjEpVn P\~q ( ''IT'" l,-OFF , "

.. FDA! SCAI.t:.-SIl, II

.. RATE-LOW II

'-<15510" F RESr.uE ll"'F.L1~IF APRll ?5. '969

http:1.OE--F.RN
http:COONFN.T9


-." ..
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I'poG

-7 (i04+<;I) ..
SP~ THRUsT PROGRAM,V56 (1'40)"

..~IITO MNVR To BURN ATTITUOE ..
(713 nEG) ..
(0,179/6,0) ..

*.It.o* * * ~ * * ..*_7 ('104+511 " ..
• KEY ",OE ..
.. F 50 1R '(COMMANDED R,p,V) ..
It KEY V56E * ..
.. RHC-ARMED ....
* AL'IGN ROLL To 0 OEG. .. ..
•. RHC-LOCKED ..
". PRO ..
". 06 1'1 (COMMANDED R,P,VI ..
" MONITOR MNVR .. iI
~ F' 50 18 (COMMANDED R,p,V) ....
II· MN BuS TrE(2)-ON(Up) * ~

," SPS HE VLV TI3 (FloTH) -Bp . .. ..
. 0 51'S .,E VLV (EiOTIoI') -AUT'o ..
". ,NONESS BUS.MNA II
~ PRO _ .. II
! 06 18 (COMMANDEO R,p,v), " ..
." MONITOR ATT TRIM ..
~." . , . F 50 18 (c;OMMANDED R,p,y) .. , ..
*"**.11*11"11* ".... II
-5 (104 .. 53) ..

SP~ THRUsT SETuP ..
~**.II""*.~"""."""*II"II""IIII,,""II""IIII .. lt""II"""IIII"II"""" ..*_5 t104+531 II ..
.. ....r,oc ALIGN*II ....
* .. II.. * .•
* ALT SET KNOB' TI1 60 NM .. it

MI~SIO" F RESCUE fIMfLTNE APRTL ~~, 1969

EVENT

FDI\I <;ELF.CT·l
ATT SET THUM8wHFELS TO NIB
NULL Air ERROR ~EEOLES

ON ~OAt 1 WITH ATT
SET THUM8WHEFLS

ATT SET-GDC
DEpRESS GOC ALlr,N p~

FOAl SELECT-1:12
ATT SET-TMU

."MTVC CHECKSltlt

SMAG MgOE(~)_ATf1/RATE2
TVC SERVO pWR I.AC1/MNA
TVC'SERVO PWR '2_AC2/MNB
TRANS CON~R ~W~_ON '
RHC PW~ NORM "2;;A-C8 ..' .
GMBL MTRS p-ITCH 1 STRT-ON
GMeL MT~S yAW 1 STRT--ON
THC-CLOCI(Wl!!E
RHC-ARMED' .
RHC-VF.;YFV NO ,Mivc
GMBL MTRS pITCH 2-STRT-ON
GMBL MTRS YAW 2-STRT-ON
SET 51'S GIMBALS TW(21_

PTTOI '" -.52
YA'_ +,59

RHC_VER!FY MTVC
THC-NEUTRAL
RHC pWR NoRM 2~AC/OC
RHC-LOCKED
PRo

06 lA (COMMANDED R,P.v)
MONITOR' ATT TRl"

*....
II..
II
II......
it

*............
l>..............................



GET . FvE ~'T

--"''1-
-120-

prUG Evf.IJT

F 50 ?'i

*.02+00 <I
.. FflAl SCALc_5/S *
II VEqlFY SpS T'; I. T-r)FF *
.. EMS MonE 5T~Y *
.. EMS FUNCTinN.nu SET *
.. ,LOAO Tpl ~r. ..
.. E"S FUNCTION-!)', II
.. THC-A~MED *
.. RHc-AH~En II
.. .flV THRuST (AI -NOPMAL II
~.OO+35 ** nSKY ~LANKS· II
*.00+30 •
.. 0'" 41'\ (,TFI.vr..nVM) iI
<I EMS M0nE_~ORWAI_ ..
"_00+15 II
.. OERFo~', IILLAGE ..
• _00+05 II
.. F 99 4, (<>f.tJU,EC;T rOfl E·\,r:tNE E~JAqLE') iI

.. P~O <I
i of> '.0 '!TFI,Vl".nV,'11 , ,.'. ..
*****oo*~~~o~~*~~*o~~o***~~*~~***~~~***v~*~~~****

lq rCOMvA,d)E') R.p,v\, II 0 t1U',.57+5Q)
K~Y t~TfR ~ ~~***~**~******u****~*************
I002040.tiM1L 'nl;l\1F TF<;T) II CSM fPI H'IR~I(.?·1.4.;,,5.')
RHC pwR rl!t-li:.cl tROTHl-",,./M",,, II (0olq4/~,I)

Q~TE-HT~~ * ***~~*****~*****O*********~*******
aUTO RCS SEL ale QO(LI41-M.'A II ****IIII**"**""*""""*II*""II*""""II"," .. i*II**"*""*""*"~
PRO , II " ~ET Mnc ET.qF.StT,START *
MONIT,lR .G'I"I.. 11"TI/I'; * .. "ONIToR "

SEU AI,') T;:lT·\,'·" II * SPc; T~RlI'5T Li'-Ofll II
rTFI;VA.n~M) II * au INnTrATOq:9ErgEASI~G *

*+0n·~1 ..
* .JLLAr.E.OFF ..
II 06 4n ITFc.VG.nUM) "
II MONITnR sPs nPE;ATlnN "
II pr 1,!nICATOR':'Q5-105 PST ..
II MO~!TnR SPS ENGiNE cUTCFF ..
.. , SP<; THPliST ! i'-OFF ..
* F 16 40 <TF.C.VG.!"lVM) - ..
* oU TWAUSTIROTHl.dFF *
.. r>ONITOR' ..
* PC INn!CATOR = 0 ..
.. SPs TNJ VLV iND(4)-CLOSE, *
* SP<; HF VLV T~(~OTHl-AP' *
.. SPs r,Mf'LS RE-rI)RN TO SERVO ..
.. NlIl,.l. "
II AMBL MT'RS.OFF(Si:-CWENTlALLYl ..
.. ryc SERVO pWR(8~TH).OFF ..
.. FOIlI ~CAI_E-5/1 "
.. PATE-LOW ..
.. ,POT rnNT p\./f< Dt6ECT r8oTwl-OFF*
* PRO *
•. F 1'6 80; IVG·Ii noy) ..
<l THC-.'"'·L vr.; ~OtJ.p()NF..ITS <l

* THC-~()CKEn ..

F 50



FVENT
-121­

PQIlr, EVENT PROG

II RHc-LOeKEu ~ +1~

6 EMS FUNCTloN.VWF RNG ~

~, ~MS MOnE.VHF R~rr, ~

~ VHF RNr,·R€SET ~ +17
It M~I BIIS TIE(2).111'"1'" II
6 PRO ~ +2,
,,. I'" 37 RA ~

o*~o*lIl1*lI*lI*lI~~~~***lI***~**~**lIl1**lI~*lI**lI***lIl1l1*lI +26
+2 '

R~NDEZVOUS NAV PROGRAM (P2n)
AUTO MNV~ TO SXT TRACK1 +27

(4'5 OEG)
'( 0',,245/51. 0)

Mn\/E TO LEA QURING AUTO MNVR +2A.5
MCC TARGETING pROGRAM (P:lSllP20)

CALL MARKING ROUTINE(V93.VR7,VS7)"
(l05+08) , +30

Lnc;

TFRMI~IA'rE 'MARKS (8 I

Rce; THRUST PROGRAM (p41)
AVPA55 RIlRN ATTITunE MNVA

RCS THRUS f SE fUP CP41 )
(ios'+12+ 57)

~**1I***1I11*1I1111*1I*1I111111**1I111111**1I1111*1I11

M(,C1 RIJRN(0.228/33,nl .....
11**11111111 11 *11*1111*11111111011111111111101111111111111111

(P47)

(P35) (P20)

MCC TARGETINJ'i PRnGFlA~1 (P35) (P20)
PI1SSIALF ~NVR To SyT TRACK

CALL MARKING ROUTIN~CV93.ve7.V57),

sU~IR rSE

TERMINATI'" MARK5(q)
MOVE TO c'''m SEAT

AUTO MNVR TO COAS TpACKCVS9) (POO)
(3f> DEG)
'(0.2'-'1/343'0)

CALL P47 WHEN R=I.2~'N.M.
THRUsT MONITOR PROGPAM
v83.?EFlFnRM ARAKTNG AND

LOS CONTROL

MCe TARGFTING FINAL
CaMp

RCS THRVST PROGRAM (P4~)
BYPASS AURN ATTITU~E MNVR

, ReS THRUST SEl'UP (p'n )...,...--
"<10';+21+57)

**~~**o.o~oo*~*~~*QO~o*~ooo*~.*~~*.
~CC2 BURN!v~e94()9.~) . , _ .
1I11~~1I***~1I1111**1I*1I~**********o*****

+31
(1"'5) IP20)MC~ TIRatTING I'"INAL

~I1MP



+4?,

-'tll-

'-122­
PROr,

·****"***oi~..***..*
~,RRI\K I NG I;A.Tf:S RF.:TICI,E ANGLF-*
II "l0 FpS AT fiOOO F'T .l~ I)EG, ..
II ?O FPS AT 3009 FT ,?6 DEG, II
.. 10 fP5 AT 2500 fT ,~4 DF.:r" *
II 5 FPS AT 500 F'T l,An OF-G, *
~~***~~~*********~**o************~

1105+39+571
***~*******~****~~****~********~**
TClF" '
*************ll**ll***************ll*

MTSSIOM F RESt;UE IIMF.:LT'IE APRTI 25. 1969
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9.3.2 NAVIGATION SUMMARY

LM PARTIAL PHASING ~ 40 FPS
P20 NAVIGATION SUMMARY WITH SUN ANGLES

IT-INITIATE TRACK
CT-CEASE TRACK

(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

GET EVENT

SUN ANGLE
(~OS TO SUN)

DEG

1
14

82
72

61

'97
100

108
144

CT (SXT/VHF)
CSM CDH BURN
IT (SXT/VHF) (4/3,V93,11/12)
SUNSET
CT (SXT/VHF)
CSM TPI BURN
IT (SXT/VHF) (V93,8j8)
CT (SXTjVHF)
CSM MCCl BURN
IT (SXT/VHF) (V93,9j9)
SUNRISE
CT (SXT/VHF)
CSM MCC2 BURN

TPF

LM PHASING
SUNSET
CSM RESCUE BURN
SUNRISE
IT (VHF) (V93,35/35)
CT (VHF)
CSM CSI ONE BURN
SUNSET
IT (SXT/VHF) (V93,675,V93,14/15)
CT (SXT)
CT (VHF)
CSM CSI TWO BURN
SUNRISE
IT (SXT/VHF) (4/3;V67,00057,00034,OOOOl ;8/9) 66
CT (SXT/VHF) 83
CSM PLANE CHANGE
IT (SXT/VHF) (4/3,V93,6/7)

103:43
103:55
104: 01
104:06
104: 11

104: 23
104: 31
104:34
104: 46
104:58
105:01
105:09
105: 13
105:15
105:21
105:24

105:28

105:40

100:46
100: 48
101: 33
101:34
101: 42
102: 17
102:31
102:42
102:55
103: 00
103: 15
103: 27
103: 31
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9.3.3 CSM ATTITUDE SUMMARY.
INERTIAL AND ORDEAL FOAl .BALL GIMBAL ANGLE

PROFILE FOR LM PHASING ~ 40 FPS (MISSION F)
(YAW" 0.0)

TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR

100:46 180 307 193
101 :19 180 165 283 95
101 :33 180 180 283
101 :35 180 327 64 141

102: 20 180 165 103 170
102:31 180 180 103
102:49 180 321 185 82
103: 27 180 10 125
103: 28 180 13 112 n
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

1(j4: 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
105:29 0 261 343 36
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9.4 LM PARTIAL PHASING LESS THAN 40 FPS



,-J2h,··

liET

* RHC-LnCKFO II

" PRo ..
," 06 lR (COMl'ANOEO P.P.v) II
.. ~ONITnR ~,~R "
.. F SO "IR (~0MMA,'r)Eh P.P,v) "
.. MN Afl~ TTtC21-bNIUP) ..
" 51'S ~E V~V THIRnTH)_BP' ..
.. ,'!iPS "'F VI V(80TH" -AI)TO II
* ·:"O,..tEr:;;r.;~RII~_"'If\.I,A .. ~ .•• ' ~

.. 'PRO. ..

.. ': '06 lR cCoMMANnFO h ,p.V\ II
" MONITOR ATT T~J0 "
" F SO Ie (COMMA~DEn R.P.v) "
***~******~*****~*****~****~~*****~****~*o*******
-10 (101+23)

(1'001

CPS?I
, ,

TO RFFc;MAr, ,

/J,CC-4 \lPLINKJLM V'ECTOP)
R~O=-21,~A~~A=17h

SlI>SE'T
T"'I \{~'ALTC;,!
CnpTTON ~)'

(i 00+4BI

000+54)

(100+46+211
fi~*~**~~**~**~u~**#*******~#**q**~
PA<,TTAL LM P!"\'ISl,jG PIJRN
*~A~*****D**~~~~**~*~~*~***.****n~, ,

"?7 (101+06)
RESCUE "CS Tcm)\, h"'t,CDH,TPT PAne;

.. 16 (101+17)
E~TERNAL D\I TARGET HIG (1'301

"'4 (101+19)

. SPS THRUC;T ~ETUP (1'40)
~**i~***~*****~*******o*****o****o~o**~**Q*******
11"10 '(10H23) , II

" "5Pc; THRUsT PROGRAM.\I~6 (1'401" i"GOC ALTAN.~ "
hliTn MNVR To rlUQ~1 .qTITUnF,· II "

("0 [JER) II •

llROt\!,O/?1l3,1l) " ALT SF'T .i<.~JOl'< To 60 I\JM II
L~c; .. FO~I ~ELFr.T-l II

~**Il.***.~* ••••Il"~*.~"*.".""**.**I>*•••""••*.~~"~" II ATT 'SF,T THUMRWHFELS TO NI8 "
~.. i4 1\01+)9) U " NULL ATT F~RnR ~EEnLES <I

* 'K[V 40, • " 0'" FnAl 1 1'1 TTI'l ATT I>
<I F 50 1~ CCOfl,MI\"UE.lJ H,p,VI '. ~" SFT THUM81'IHEFL5 •
U KF.Y V':>hE U II ATT "ET-rmc . " U
.. I--HC.-okt-tE.O • .. OEpRFC;S ROC ALI";N PH ..
<I ALTGN ROLL'To " .. FOAl '!iELF.CT"1/2 •

PHhSING LEe;C; THA'I 1", FPC;,

,<TS5IO,' F I'FSr.UF: TIMEL HIE IIPRTI ;:5.,,,69.



EVENT PROG

41

It

41

41
It

*•
41

•
'...
•
lit

•
41

~
fI

*1I

•
~
41

~
41

lit
41
41

~•
•
*41
it

HT sET-Tr~u

lI";"TVC CHEeKs*1t

'RMAG MnOE(31~ATTI/RATE?
TVe SERVO PWR l-ACI/MNA
TVC SERVO pWR 2_AC2/MNR
TRANS eONTR PWR_ON
RHC PWR NORM 2~AC
GMBL MTRS-PITCH 1 STfT-ON
BMRL MTRS yAW 1 STRT-oW-

'THC-CLOCKWISE :
RHC-ARMEO
RHC-VERIFY NO MTVC
GMBL MTRS ,pITCH 2-STRT.ON
GMBL MTRS YAW 2-sTRT-O~
SET SPs GIMaALS TW(2) _

PITCH .. -.s?,
YAW .. +.5'1

RHC-VERIFY MTVC
THC-NEUTRAL
RHC ~WR NORM 2-AC/OC
RHC-LOCKED
PRO

06 l~ (COMMANDED R,P.VI
MONITOR ATT TRIM

F SOlA CCoMMANOEO H,P,Y)
KEY ENTER

F 50 ~G (00204.GMHL IlRTVE TEST)
RHC PWR DIRECTIROTHl-MNA/MNR
RATE-HIGH
AUTO Res SEL Ale ROLL(4'-MNA
PRO

.. .. MONITOR GMAL DRrVE ..
It .. SEQ A~~ rRI~ ..
II II 06 40 (IFI,vG,nVMI II
II 1I-0?+00 fI
II II FOAl ~CALF.-5/5 fI
II .. VERIFY SPS TH Li-OFF II
II .. EMS MODE STBv II
II .. EMS FUNCTTON_DV SET II
II * LOAD RF.'5i;:lJE vC ..
II II EMS FtINCTTON-DV II
II II THe-ARMEn ..
II * RHC.ARMEo II
II II oV THR~ST(A)-NOiMAL II

II *-00+35 II
II II OSKY RLANKS II
• ~-OO+30 II
....41' . 06 40 (TFI.VG,nVM) ..
II ~ EMs MoDE-NORMAL •
~ ~·OO+15 ..
~ ~ pERFORM ULLAGE 41

II ~-~0+05 *
.. ~ F'9940 (REQUESf ~OR EN~!NE'ENABLEI ~

~ * PRo ..
~ .. 06 40 (TFI,VG,nVM) *
* *....~II****fI*fI***~* ..*II***..**..***II~****II***********.
II (10'+32+59)
~ *~~***~***oo~*o**~*~~*o**o~*~*o*~*

* CSM RESCUE RlJRNI-s7~1'0,0)
* 11 80.180/283,01
fI ~1I*1I**IIII*lI**flfI~."*II~*~*.lI** ••*III1**
* 1I11~"II**41'******41'II".41'''II****lI41'''**fI''******lI*''4I**''*''**
II * '~ET Moe ET-AESE¥,START *..

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


'il)~IJ Tor;! ~ iio *.u*·u******UO ... .,**odo*'"'*..*{)U~HH ..***.. *oCtof1o.i~'****'U'*~*****tlo*
Sf'S 1 ... "UST I T-(1N .. (11),.35)
Ilv TNI)fCilTrJ,,_!1F.r;RF"<:;l~r; .. <;1J~'f<TSF

.. MOVE To I.F~

"LLACiE.OFF .. -5" (1 U, +30)
06 4', lTF'C,VG'OV!J) .. IlENOEZI/OIIe; ~r~\, f.'1l0r,"'AM (p2())

MONITOR' SP5 0PFRA~IO~I" AuTO MNVIl ~n SXT T~ACK

Pr; TNnlrATOq.45-lo~ PS) It (1]3 OEG)
"ONITOR S"'s !7:',ljr;rNF CI,ITnFF: .. IlRO,322/"i6"O)

SPS TI"I<IIST I T-nFF .. -5n (lU,,,41)
F 16 I", ('1'FC.VG,n v ,:,) .. CST TARGFTlw, p~nGR,r' IP32)

I)V THHIIST (HOTH'\ .'lFF" LOAO N55 ','Inl
4rJ~ITORI * pl.+nOo04

. Pc TNnlCATO" • 0 ... ' R2."2083'1
SPS IN.J. Vtl/ TNf1(41.CI nsE * R3';.1300n·
SpS HE vLv TR(HOTH)-GP .. -47 (1°1,,44)
SpS GMtllS HFTURN Tn "FRVn .. CALL MARKING pnlJTINFIV91,V811

NuLL * "(10".06)
GMHL MTRS-OFF(C;FAUENTIALI.Y) • .OS
TlfC SERVO PWR(~nTH)·OFF .. -14" (IO~.17)

FOAL SCALE-511 .' TERMtNATF. MAPKS<331
ROTE-lnW 0 ~OvE TO CMO 5EAT
ROT CLINT ~wR DTRECT (RnTH) -OFF''' cSt TARGF.TTNA F'hlAl COMP (P321
DRn 0 ACe. MSFN.RHn~-57'G~MMA.7

F 16 q~ (vr.:-HDnY) .. OUT OF PUINF' nATA (VoU,
THC-NIJU. 'It' CO"PONfNTC;" OVfRwRITF' NAl wITH 'r-' cS"1 YnOT
THC-LOCKEU • -II (10~+19)

RHC·LOCKEU.. .. sPS THRU~T PPDORAM,l/56 (P401
EMS FUNCTloN.VHF' RNA. AuTn MNvR Tn AURN ~TTITUDE

E~<:; MonE_VHF RNR .. (114 OEG)
VHF RNG-REsET * (lAO,1~~/I03.0l

MN 8LJS TrE(~)·nF'F' • ******.....***..***.*.*.*******.*********.****.*****
p~n • "-II (IO~.191 ..

F 37 AA • * KEy 40E *

......
·,,00+01
•..
•••..
••
'!'
It

•
*......
•..
~....
~

*..
*..........
*
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pROG
-129- EVENT PROG'

* F 50 1q (COM~ANDEU A.P~y) It *
* KEY VS6E * It

* RHC-ARMED * *
• ALTGN ROLL TO 1I It
~ RHC-LOCKEU * It

• PRO It *
• 06 3A (cnMMANDED R,P,Y) It 1I

• MONITOR MNVR' It *
~ F 50 l q (CnMMANDED H,P,V) It It
• MN ~uS TIE(2)·n~(UP) * 1I

; 51'S. HE VLV TR(RnTHI-BP * *
• .5PS HE VLV(BOTHI-AUTO * 0

• . NONESS 8US.MNA * ** PRn * •
.~ 06 '1R (COMMANDED R,P,VI ••
, ~10NITOR ·ATT TRrM * •
• F SO lA (COMMANDED R,p,y) • *
~**o.o*o**••*.*****.***•••******.It**********.**** *
';5 Ji02+(6) •
.,. .•.. . SP~ THRUS\,SETUP (1'40) *
*.*.*.***********0******************************* •
~.s (102+26) . * *
• * *.. ·.*r,Oe ALIGN** • *
.. * •
• * *o ALT SET KNOB To 60 NM ••
.. FOAl SELECT-' * •
i ATT SET THUMRWH~ELS TO NIS • *
It ~IIJLL ATT ERRoR NEEnLEs * •
• ON FDAI l'WlTH ATT • ** SET THUMB~HFELS • •
• ATT SET-GUC * *
• nEPRESS AUC ALlAN PB * *

MTSSIO~I F nESCUE TIMELr.'E AParl ?S.,q6q

FUAI sELECT-1/2 *
ATT 5ET.T~U. *

*
i*MTVC CHECKSii *

*RMAG MOOF(3)_ATrl/RATE2 *
TVC SERVo pWQ !?ACI/MNA *
TVC SERVO PWR ?_AC2/MN8 *
TRANS CDNTR PWR-ON *
RHc pwR NoRM a-ic *
GMBL MTRS PItCH 1 STRt-ON *
GMBL MTRS YAW 1 STRT-O~ .*
THO-CLOCKWISE .*
RHC·ARM~O *
RHC-V~RrF~ No Mivc *
GMBL MTRS pITCH a-STRt-ON, .~
GMB~ MTRS YAW 2-STR1-ON •
SET SPS GIMBALS TW 121·_· .•.

PITCH ~ -,52 *
YAW ~ +.59 *

RHC-V~RI.Y MTVC .•
THC-~EUtRAL *
RHC pwR NORM 2-~C/OC .*
RHC-LOCKFO *
PRO *

06 18 (COMMANnED R,P,v) *
MONITOR ATT TRT~ *

F 50 18 (COMMANn~o R,P,v) *
KE~ ENTER *

F 50 25 (002n4~GMBL DRT0E TEST 1 *
RHc PW~ OTRECT(POTHI-M~A/MNB *
RAT~-HIGH ~

AUTO R~S 5~L AIr ROLL(41-MNA *
PRO *
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* '1()NI TOR GI~,·;L I1I)f.VF * **~*iHHH1.*~**4t*'!)***iI'o!l'~******ol<******.j~*'lt************
*' Sf 0 11",\ I) T l?{ ., • 'It 'It <; € T f>..' 1/eFT -l~ F. ';F .;. • ST ,II PT it

.. n(, !~ (\ /.T F I _ \I (; ~ Il \I Nl ) 'It * ro; 0 NJ T f) R it

.-1)"2+00 'It * snc:; TI-~ml~T L ;:.-o~ ..
• Fflf', t Sr ALl:: -:; I~ .. ~t OIl HmT r.ATOR_UECRE AS It\;(j it

~ \/FRl,:'Y' SP~ TH IT-OFF. * (I.+(I()-+Ol *'
* 'FU~ ~~nE STbV it * ULLAAF-OFF it

~ ~'l~ ~LJ"ICT [ON_l)~/ SF.::T * * 06 40 ,(TFC.VG"n\hn it

• r~BU C~I I V~ it * ~ONIT"R ~~s nPEnATInN 'It

* P1C:;; FIJNCTy,q'/II-n./ ~ ,. 'It * pf INnTr.ATOF"~95.105 PSI it

* T~r-ARMEn it * ~O~JTnp ~p~ FN~iNE CUTCFF *
.. PHr.-'1HIv'EI) it 'It SPr;; THPIIST I T... OFF 4t

* nv' TH~IIST{A) -1~mH.~IIL it * F 16 40 ITFC.IIl;.nVM) • *
~.OO.35 it * i)V rqRuc;T C.AOTH) .OFF 4t

• nC:;;KY HLQNKS it * NONITnD it

•• 00+30 * * pr. yl\JIJTCATOR = 0 it

• 06 '411 (TFI.Vr,.o'l"1) 'It it SP!i TN.} VLV 'TND(4)-CLOSE it

• F'..\<; ~n(')E-l\ioHMt\l. * * sP'c; HF VLV TR (BOTH) -BP ~
•• fiO.15 ~ * Spq AMRLS REiuRN TO SERVO 0

* PFPFnRM ULLAGE ~ '"' t\,/ULL . tto
*.OO~05 * * ~MRL MTR~-~FF(S~QUENTI~LLY) 0

o F:' 9\1 4 [\ rRE(:)UEST FoR F.I\IA INE E"IAL~LE) ~ it TVC C;E:eV('l' PWR (8", TH) .OFF ~

.. PR() tlo ~ FDAI QCALF.-5/1 0

.. 06 4fl rTFI.v'(;~nI!M) -. it ~ HATE"LOI~ ct
o**o~"**,,O*4ttH.*·"**""***"*4t*it."t~**-U*"*~HHHH.~*<Ilo*"** .. HOT tf'lNT P\<!~ OroECT eROTH) -OFF"

(J O,+~O+351 .. ~Rn' ..

**********..*****..***~************* * F 16 85 rUG-RnDy) ..
CC:;.l CST ONE AUQN (-,5.(,_1).0) * THC-"IULL VA rO~pONENTS ..

(lROdBO/l n3,O) .. THC-l.nCKFrl· ..
**~.**-tI****oIt"*iJ****~H.************"** ~~C-I, nCKFI"l ..

.. ~'MS FII~ICTTON... VHr:: RN,; ..

.. ~MS Hn~~_v~F.R~~ ..

.. vHF RM6-Rf~fT *

.u. NlN Rllt; rTF (2) ..()i'F 0



PAOG

(P201

MOVE To LEB
CALL MARKTNG ~OUTIN~(VB1)

(V93 AFTER :::I MARKS ~ROCESSED)

ADS

TEpMINATE MARKS(23)
MOvE To CMn SE~T
CSt TARGEfINA FINAL CaMP (p32)
ACQ. MSFN~RHO';.71.5:GAMMA=18.1

RENDEZVOUS NAV PROG~AM
AUTO MNV~'fo sxf fRACK

, ',26 DEG)
,1aO,3171231.0)

li04+18)
RCS THRUST PROGRAM,~56 IP41)

AuTo MNVR TO sURN ;TTITUDE
(i04+22)

RCS THRUST SETUP~GD~ ALIGN (P41)
(104+24~ooj. -.
, ~*****.****.****.**o**************

9SM CSt "Pli;, RU':lNlten,335/?5?,01 .. ' ..
************~*******~.***********O

(104+00)

(i04+15)_9

-54,

-131­
PPOf;

(P201

(POOl

SlIf!SET
{MIl REALIGN TO REF<;MMAT

InPTtON 3)
GOr AL1GN
VFRIFY ORDEAL (VA3)

RE~OEZVOUS NAV PROGRAM
AI/TO MNVR TO SXT TRACK

(14 nEG)
( l A O,320/117,O)

CALL,MARKING ROUTINE(V81)
THREE MARKS,VQ3

GET

TF,PMTNATE MARKS(151
1103+1ll

c~~ TOLING PROr,RAM
1102~40 )

(l03+09)

, 1102+46)
MCC~H'UPLINK(LM VECTOR,I~ 'LM

nc'TIVE) , fPOO)
Ii' 02+51) •

• PRO * -3?
• F 37 RR *
*****'iltlit*****.***.. *~I** ******....*..*..*••************

((02~32l" "

1103+29)

11 03+46)
SIl~IRTSE

C~T TARGETING pROGRAM
LOAD N55 W,JTH
1'11=+00002
R;>';+;>OR30
1'11=+13000

CSI TARGFTINr. pROGRAM
LOAD NS5 \~ 1TH
Fll = +0000,
R2 = +20B30
Fl3 = +13000
MOvE To LER

(P32l



(.lfT
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Pfll)('

(1'33)

IP30)

(P4J)

(p20)RE"OE;ZVOIIs ~IAV PPOGpAM
AliTO t'NIIR TO ,;XT TpACK

11 0 nEG)
IlilO,132113q ,0)

CDH TARGFTIN~ pRnGR~t.1

MovE To U:,P

TERMIN~TF MARKSl121
MOvE To C-'n SFA T
OUT OF PI,ANF. nATall/ol)

REI\IIJFZVOII<; I\I~ V IJ",Or.:"I.N
AllTn ~\~"/I< Tn "~T ToACK

rTRIM)
(l8 0 .1fl/l?O.0)

fAOVE TO LF.R
CAI.L MAR~TNA I<nlJTINFrV~7,V571

AFTER J C;X~ MnPKC; ponCE~SEO

V6 7, LOAD I",:, 10005'7,,0 Ii 1)34.000 on

(10<;+2 4 )

RCS THRU5T C;F.TUP.GDr ALIGN (P4})
(10<;.4 8 +00>

~*~~~*********~*~**~~*~~****~**~**
tSM P~ANE CHnNGE

(1 P. ii , 13<; /14 q, 0 l
~*~*******~**************~*~*****~

(10<:;+39)
EXTERNAL nv TARGETI~~

. (l0<:;+42)
Res THRU~T p~OGRnM,~56

'AIITo ,..,NVFl T('l BUI:?N ATTITUDE
(100;.40)

n

-20:.' (,0';'+';1')

-24

';1?

-9

1P41 )

511"'<1 SF

Flce; THRUST PRUGHAM,I/56
~IITO MNVR TO HURN ATTnUOF,.

TFPMINnrF. ~ARKSI411

Mn\/F. Tn CMO sf-'IT
C~i T~nGETTNG FINIL cnMP, . ,

(1 04 +"3'i).
T'F""TNnTI( <;)<·T MA'<K<;.IJ·q~
OWn 0111E vHF

aliT OF PLA~IE 'I~TA(lIqO)

VorCF. l,M YOOT .~.o L"
cn"TTNIIE VHF, '

(1 0 ';+"4)

(104+10) ~c~

C,'I L MnRKI~,G I<oUTt"F'rV<.J3.VIl 7 .V57\
(11''1 'nFTFR 'i ;-'AHl<S pROCESC;F"\

(105+15)

(i 04+40)

R~c:: THPUST 'SETIJP,,,,,C ALI<11\1 IP41)
(iO'i+?O+O~1

~~***~***~~*~**********~**********
CC;,. CST THREE II URN

rI80.JR/l?l,OI -?I,
~~*********~*~**~****.*~***~*****~

(10S+?I)

110';+18)

"'TS<:;ION F HFSCIJF 1 JMFLn~E APRTI ?5.1Qbq



BMAG MODE(3l_ATTI/RATE2
lVC SERVO pWR l'ACI/MNA
TVC SERVO PWR '2:AC2/MNB
TRANS CONTR PWR_ON
RHC'PWR NORM 2-AC
GMBL MTRS pITCH 1 STRt-ON

EVENT

'.'.~
-it·

'~

ALT,S~T KNOB To 60 NM ,~
-"FDlII"sElEC'I'';'l -. -.,

. AT1' SET' 'THuMelilHio'ELs TO' N1a' .i
NULL' IiTi' ~RROR ;::;EEOLEs -, ' .•

'ON FOAi 1 WITH ATT *
.' SET- THUf.lBio/HEF-LS *

ATT S~T-GDC .•
DEPRESS GD~'~LInN PB ,~.
FOAl SELECT-1/2 0
ATT SET-TMU *

•o
,0

'0
o
o
·0

·0

*

~ SPS HE VLVIBOTHI-AUTO 0
. ~ .NONE~S BIIS-MNA ..
~ PRO 0

~ 06 18 I~OMMAND.D.R,P,~) *
~ MONITOR ATT TRIu 0
~ F 50 18 (COMMANDED R,P,~) •
~~~***o**~********.~~**~~o~~~*~~*o**o***~********
-5 (106+11)

SPS THRUST SF-TUP IP40)
~~*~*~..******************~********~**************

li 06+11)

-133­
PROt,

(P:331

VOOT

"'"EMT

TFPMTNATE MARKS(10l ,
MOllE TO cMD SEAT
cnH TARGE~ING FINAL COMP
OUT OF PLANE OATA(V90)
OVi:'RWRITE NBI" wITH' '(-I CSM
RoL~ 180 DEG,ACQ M~~N
RHO~-58'GAMMAB173

10.1541110,0) -
<106+0B)

Anc:;
t105+,54)

CAI.L MARKING ROUTINEIVB7,V~7)
IV93 AFTER :3 MARKS PROCESSED)

1106.04)

-8

~-5

*
*
*
*SP!l THRU?:r PROGRAM,V56 ·(P40'1 II

-MANUAL MNVR TO 1 DEG/SET Tn BURN _.*
ATTITUDE '*
1161'OEG) *

... .. _ IQ~166/271,-91 *
-*******••*********o*~~****.o*****•••*****.*.**ooo' *
~~a (106+08) 0 .i1
~ KEV 40E ~ ..
.~ F 50 lR (CoMMANDED R,P,V) .. it
~. KEv V56E ....
~ RHC~ARMED ~ ..
'. ALIGN ROLL To ..
• RHC~LOCKED ..,-., PRO' 0 II

II 06 1~ (COMMANDED R,p,V) II ..

." MONITOR MNVR 0 ..
• F SO JR ICOMMANDEU R.p,V) II ..

• MN BUS TIE(2j-ON(UP) 0 it
• SP~ HE VLV Tg(ROTH)-RP II ..
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P°('lf~ ..

FOIII SCIILi::.-S/'5
vFRIFY 5PS TH I,T-OFF
1::"15 r'O!)E SHiV
FMC; FU~ICTl()N-n" SET
11),\11 CnH VC
F.'.C; FU~ICT InN-I)\!
THC-,~RMEI1

06 4(.

r>,."L i.TI-{S Y'I" I C;HH .(W .. .. IJHC-"PMF.!l II

THC-CLqCKw[SF, II .. 'IV T',PIIC;T(AI-NO,,"AL "
RHC-:41..h~En oCt *-OO+1~ *
(;Hr-IIEpIFY I~() "Tile .. * nSt<v RLM!KS ..
~~~L ~TRC; plTe" ?-STRT.ON _nq+~o ..
AMRL NTRS VAW' Z-sTRT-nN 06 40 (TFI,VG.nVMI ..
SET SPc; GIM~ALc; TW(ZI- ." .. EMS MnDF.-NQRUAL ..

PTlrH = -.5? "'''-00+1'5 "
VA'" = +.sci .. .. pEpFilRM "lLAr,E II

nHc-VEpIFY I'<1TVr * *-(\(I+OC; *
THC-NEIJfP"L * " F qCl 40 (RF'QI'IFC;T F'OR E~·r.TNE ENARLE) ..
RrlC pWp NCJflM ?IIC/DC * .. PRo ..
flHC-LOCKf.lJ .. .. 06 40 (TFI,IIG,r>VMI "
pRo ~.*****u*****~*****~**o****************************

06 1" (CnMMA"JOEIJ R,p.v) * 0 (101\+16+0 7 )
~ONITOR liT TRIM .. *"****,,***........"*..**i"..**"*....**,,**,,
(COMMA~JOEIJ R,p.v) " CSM Clhi AIJRNC6C;.1'O:12,?)
KEy ENTER " co,349/~71,n)
(n 02'04. '3MHL !l'l TIlE TE S T' * ****-II*-IIII***",,"*"II*II"'-II-II-II..-II*******ll'1I
RHC PWp .O{RECTIROTH)_M"JA/MNH * **** ..""**..II***......***II*II**~****"~*{I"'II*~***{I{I{I*{I*{I*
RIlTE-HJGt-< . {I {I SET MOC E:r-RESE~,START *
IIUTORCS SEL II/~ ROLLI4l-MNA " * MONJTnR *
pRO {I * Soc; TIiRIJST L r-ON *
~ONITOR G~~L n~IVE * * DV INnT~ATOR~nEcPEASrNG *

SEq Ar,U TRI" * *+on+nl - *
(TFl,vr"nv''i) * {I IJLLAGF_OFF *

" * 06 40 ITFC,VI;,nVMI II
* * MONITOR !'iPS nPE6ATION II
* .. P~ 1~nTCATOR~qS-l05 PSI *
* * MONITOR SPS FNGiNE cUTeFF {I
* * SPC; THpl'ST L ':-OFF ..
* .. F 16 40 (TFC.IIG.nv~) *
* * lW THRUST (AOTH) ':'OFF {I

* {I MONITOci II

F 50 18

F 50 ;>S

*II
*
II

II
II

*
**,
*II
II
II

*
**II
*
~

*II
*..
*
*~G02.00
*
*II
II

*
*
*



PROG

11"34)

EIIENT

CALL MARKING ROUTIN~IV87,V57)
(V93 AFTER 3 MARKS ~ROCESSEOI

(j 0,,+26)

(106.24 )

-135­I'pOGFI/ENT

TPT TARGETING
LnAO N55
1'1;>".20830
R3';'13000

* Pc; IND reATOR .. 0 ~ .27
'* 51'S INJ VtV JND(4)~eL05E ~
* 51'S HE'VLV T8(SOTH).RP ~
~ ~PS'GMHLS RETURN 'TO ~fRVO ~
* NULL *
, GNAl MTR5~OFF(SEQUENTIAI.LY) ~ -12 (~0~.39)
II TVe SERVO PWR(ROTH)~O~F II TERMINATE MARKS(~5~

• FOAl SCAlE.S/l . , , II MOVE TO eM;; SEAT
'.' RATE~LoW , , II TPI TARGEtING ~rNAl eOMp
• ROT eONT pwR DTRECTIBnTH)~OFFII vERIFY ORn~A~(Ve~)•
• PRO" II .7 (] 0"'.44)'* F,16 R'5: (VG-BOoY) . ~ 51'S THRU!\T PROGI'lAM.i'S6 11"40)
i ~ TH~~NULL Va COMPONENTS II AUTO MNVR to BURN ATTITUDE
i THC~LOCKEO ' II (&0 DEG)
» RHC-lOCKEO, II (0.247/74,0') . "
i EMS FUNCTIoN-VHF RNG II ~*.II~.**.~.* •••****ooooo*oo*o*o~o*~••******~Qo.*.
i· EMS"MOOE.. VHF 'RNG II.,~~-" ,"ri06.44)' .. --~" , -" - ..- "--"0

'0 VHF RNG"RESET it II' KEV 40£*
? MN BUS"TIE (2) "OFF' <I ~ F '50 18 ICOMMA'NPED ,f~p ..~) it'
.. PRO ' II it KEy VS6E I)

,il F 37 AB " II * RHC"ARMED '.
i**i***i.*.***O*II*~*IIO.OII*II*IIIIIIII~II*IIIIO***II**II***~II ALIGN oOLL To II

,-33 1106+18') II RHC-lOCKEO .'
RF"'IDF.ZvOUS NAV PROllRAM (1"201 iI PRO ii,

AliTa MNVR TO SXT TRACK -II 06 18 (COMMANDED R,P.v) *
11;>7 OEG) iI MONITOR t-lNVR iI

(O~228/144,0) iI F 50 IB (COMMANOEn R,P,y) iI

MOVE TO LEa II MN BU~ irE(2)'-oNIUP) 0
1106.22) II SPS HF. VLI; Til (RnTH) -BP 0

(1"34) iI SPs HE VLV(BoTH)-AUTO *
iI NONESS BUS.MNA *
II pRo II
ii' 06 18 (COMMANbEh R~P.Y) iI

II MONITOR ATt TRIM II

M1S5IO'l F RESCUF rrMELT'Ie: APRTI ;>'50.1 q6q

http:MTRS.OFF(SFIUENTIAI.LY
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p~:{n~ r.:~: r

...
"

"
"

..
""
......

FOAl ~C/Il F-S/S
VERIFY spc; TH LT-OFF
F.MS ',oDF" STl3v
F.MS f IINCTT ON_OV SET
LOAD-TnT vC
EMS. FI INen ON_OV
THC-ARMEP
RrlC:", r. t:lMEP
nV. TWAUST(A).NQnMAL

iJSKY ALA~'KS

~M8L MTp<; y~w ~-STfiT-()~

51:.T C;PS RTMHAL<; IWI?)_
PITCH" ';'.52
Vaw ,,+,59

RHC-IIfRJFY f'lTVr
'THC-NF:UTP',AL .
AHC PNR NOR~,2~~r./DC

l-lHC-LnCKFP
PRO

06 lR (COHN.NOFf' H,P,~)

MONITOR ATT TRI,'
F SOlA (CnMMANPFn fi,P,v)

l'Ev FNT!"R
F SO 2<:; I00201.:ri';PL nRli,F, TFST)

',uHC RwR ~IRECT(HnTHI·M~A/MNB ..
pATE-HJGH *
AU'O.R~~ ~EL A/~ ROLL(4)-MNA *

. pRO "
MONJToR ~MRL DRiVE "

SPA A~ID TRIM "
06 40 (TFI,VG,nVM) "

"""4>..
*1\

1\ F 'il) "j IC"""'AII~iI"IEIJ ",P,v) li "
*~*~o**io*****~***~4.********04t******a**q*~~~~****** *
-5 (lO".I,fIl "

s,,~ THfiuSr SFIUP (p4o) "
*~ia~***~***~~~********************************~~ *
*-'5 (1 06.4f'l .. ll,
... ~ oCt

1\ "-"flr 'LT~N"" " "
1\ " ..

1\ .. "
" ~L T SfT',K,NOb! Tn f>() NI.' , U <I
1\ FUdt "FLECT-, U ..
1\ 'I\TT SfT'THUM8"j,iFELS Til '''I ~, ""
1\ ~ iJLL ATf 'ER"nR ,oIEEr,1LF.c; * ..
II Oil ,Ff)~.l !NTTH'/ITT ..
* SF.J THUMti~HFFL5 ..
1\ ATT SET-GUC ..
1\ OEPRESS GOC ~Llr,N PR ..
* FOAl SFL~CT-l/? ..* ATT SET-TI"lJ ..
4t ft ~

40 " .. "TIJC CHECKS** U "-Q?+OO
4> 4> ..

1\ R'~.G ~nUE(3)~'Til/RAT~? ....
* TUr s~eVo pWo ,.ACI/MNI 1\ ..

1\ TVC S!:.AVO PIli,,! ?.,AI;2/M"H ....
1\ • TRANC; C9NT~ PWQ_QN 1\ "

1\ R~C PWp NORM 2-IC 1\ ..

1\ RMpL MTRS plTC~ 1 STRT-n~ 1\ ..

1\ AM9L NTAS V.W'l STAT-ON' 1\ "

4> THr.-CLnCK-rSF 1\ ..

1\ [''"C·A\''>'EI) .. "-OO+1f;
1\ oHr-I/!:.plFt N0 WTIJC * <I

1\ "~~L·MT85 plrl;~ 2·STRT-"'· ..



F.'\lENT -137­
PROr, EVENT PROG

(P351

(P201RENDEZI/OIIS NAil PROGpAM
AUTO MNVR TO SXT TRACK

(38 OEG)
(0,241/52.0)
MCCl'TARG~itNG PROr,;.M (P351 (P201
MovE To LF.;ti

*-00+30 ~ ~ SPS r,MBLS RETURN TO SERVO °
* 06 4-0 (TFI.V(;.DVI~) ~ .. NULL. ' °
'. E~S ~ODE~NORMAl ~ .. GNAl MTRS-OFF(S~QUENTIALLYl ..
~-OO+15 .. .. TVC SERIIO PWR (8nTH) -OFF ..
.. PERFORM ULLAGE ~ .. FOAl SCALF-51} ..
'~_j)0+05 .. ~ RATE-LOW ' *
II F 99 411 (REQUEST FOR ENG.INE EIllARLE) II.. ROT CONT PWR Dli'iECT (Barto -OFF"
" PRO .. .. PRo ..
.. ' 06 4n (TFI,Vr,.DVMI , ~ II F 16 85 (VG-Rl'lDV) it••••* *.** * ****~*~***~ *~*** ..*4HI~ ~ THC-NIIL'L VG COf>\pONENTS' ..
o ,<106+50+571 .. THC-LOCt<F.'O II

, ***~~~*****o..~ ..*~o ....**oo.~** ......**o * RHC-lOCKFO ..
CSM, TPI AURN("15.0,5.9) ° EMS FtlNCTTON-VHF RNG °

(0,202/1'+,01 . * EMS t-'QOE-VHf RNG *
,**.*** *..0**..*..**...* **** ***.. * VHF RNG_RESET ..•e*••**.*..."**......* ,,........*~~** ..~~* *~* ~~....~ ~ MN BUs TIEC2j-OfF it

*: SET MDC ET.R€Srfi'.START "--." PRo' , *-
it, MONITOR I .. ~, F 37 BB .*
'. SPS THRUST l r-ON *".." * ,,' * "***0 *..**..*.*..**** *+, _ DV ,1.NQICATOR_DECREASJ'NG .. +2
-"+00+01 *+ ULLAGE_OFF *
" 06 4-0 (TFC,VG.DVM) *
• MONITOR sPS OPERATIONi *
• PC J NOICATOR-95-105 PSI ..
~ MONITOR SPS EN~!NE CUTl'lFFi ~
* SPS THMuSr IT-OFF * +3
• F '16 40 (TFC,VG,DVM) ~
j DV THRUST(BOTH).OFF *
• MONITORI ~
.. Pc INDICATOR. 0 . * +11
.. SpS INJ VLV rND(41-CLOSF. ..
o SPS HE vLv TR(BOTHI-BP .. +12

MJSSIO~ F RESCUE IjMELTNE APRrL 2~.1969
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FIIFnT ~~. r

S! INRT SF .44

THRU<;T W1I\I!T0P IN';; p"r'GP"M fP47l
v8"pERFnPM PPAKTNn AND LOS

CONTROL

**~*~****************~****~******~
* RRAKINA GATF<; ~ETJ~LE ANGLE *
* 30 FPS AT 6000 FT .13 nEG. ~

* 20 FPS AT 3000 FT .26 nr-G. ~

* 10 FPS AT 2C;00 FT .54 nEG. *
* ? FRS AT 5~O FT 1.bO nFG. *
***~**~**********~***~******~*******

(1U'.34.57)
*~**~~*************~******Q*******
fPF '
~**********~******~**********~****

(P3c;)

TFQMTNnTE MARK<;(q)
MOVE Tn CMn SEAT

MCC2 TARGETING FTNAL COMP

CAl.l MAf~KJ~IG HoUn',F (V93,1/~7.,V'i7\

(i07+141

Rro; THPUST pp(;r,HI"" fP41l
RVP'~ se; HURN AIT 11! IDE '1~,Vr:>

R(,~ THRUST SEWP (pi., \
(107+nS+'57)

**~**~**~*~***#*.~.*j~***u*u******
ce;" 14Ccl ('),261/33,0)
*~~*****.**~**~*****.****~*~****~*

+10;

+,,6

RCO; THRUST PROGR~~ (P4 11
PVPASS AVRN ATTTTYnE MNVR

Rce; THRUST SETUP (P411
(,"07+20. 57 \

o*~*~~o*o~~~~~*~*~~***~**~*ff~***&*
ce;w qCC2(D.30u/~3.n)

o**~~*oo.*~******A*********#*~****'
+3"

'MNI/R To Co as TRACKIVR9l
(,0; oEr.l
(O,2f>5/"i48.0)
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9.4.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGLES

CSM ACTIVE LM RESCUE - PARTIAL PHASINl.i < 40 FPS
(MISSION F)

IT - INITIATE TRACK
CT - CEASE TRACK

(OUT-OF-PLANE SUN ANGLE IS 4 DEG)
SUN ANGLE
(LOS TO SUN)

GET EVENT DEG
100:4'6 PARTIAL LM PHASING
100:48 SUNSET
101:33 CSM RESCUE
101:35 SUNRISE
101 :44 IT (VHF) (V93,33/33) 15
101 :49 30
101:54 46
101:59 63
102:04 80
102:09 97
102: 14 113
102: 17 CT (VHF) 123
102:31 CSM CSI 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) 141
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,V67,00057,00034,00001;8/9) 77
105:29 87
105:33 98
105:36 CT (SXT/VHF) 101
105:48 CSM PLANE CHANGE
105:54 IT (SXT/VHF) (4/3,V93,6/7) 84
105:59 73
106:04 CT (SXT/VHF) 62
106: 16 CSM ,COH
106:24 IT (SXT/VHF) (4/3,V93,1l/12) 4
106:26 SUNSET 9
106:39 CT (SXT/VHF)
106: 51 CSM TPI
106:54 IT (SXT/VHF) (V93,8/8)
107:02 CT (SXT/VHF)
107:06 CSM MCC1
107: 08 IT (SXT/VHF) (V93,9/9)
107: 14 SUNRISE 96
107: 17 CT (SXT/VHF) 96
107: 21 CSM MCC2
107:35 TPF



-140-
9.4.3 CSM ATTITUDE SUMMARY

** **
INERTIAL AND ORDEAL FOAl BALL GIMBAL ANGLE PROFILE
FOR THE LM PARTIAL PHASING < 40 FPS RESCUE CASE
(MISSION F) (YAW = 0.0)

** **
TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAL MNVR
100: 46 180 307 193
101 :19 180 150 283 98
101:33 180 180 283
101 :36 180 322 56 133
102: 19 180 165 103 174
102:31 180 180 103
102: 51 180 320 177 74
104: 24 180 335 257
104:26 180 317 231 26
105 :20 < 180 18 121
105:22 180 18 120
105: 48 180 135 149 <

105: 50 180 132 139 10
106:04 0 154 110

106: 08 0 166 271 161

106: 16 0 349 271
106:18 0 228 144 127
106 :44 0 247 74 60
106 :51 0 202 14
106:53 0 247 52 38
107: 06 0 267 33
107: 21 0 300 23
107:23 0 265 348 35
107:35 0 298 348



9.5 LM ZERO INSERTION
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9.5.1 Summary Timeline -1~2-
_._- - LM IN$ERTION EQUAL,~ 0 t:PS RESCUE TIMELINE

GET E\lENT PROG EVENT PROG

MOVE TO CMO SEAT
C~I TARGETING-FINAL CP~2ICP?OI

CaMP
OVERWRITE N8~ WITH(~IC~M VOOT

1103+26)
~ps THRusT PROGRAM,V56 CP401

AUTO MNVR TO BURN ATTITUDE
(5 DEGI _.
(ieo,is6/293,01••••••••••••••••••••••••••••••••••••••••••••••••••

·-6 i 103+o!6" . ,. . . , '" .'
• KEV 40£ lI'
•. f 50 18 (COMMANDED R,P,vt .'
•. KEy VS6E .'
e Rl'le..AFlMED it·
• ALIGN ROLL' TO 180 D\;G •.
• RHe.LOCKED' .'
'.. _ pRo - •.
• O~ ~8 (COMMANDED R,P,V) Ii,
e MONITOR MNVR .'
• F S9 ~8 COOMMANDED RfP,V) .-
•. loiN eUS Ti£ C21·.ON (UP) .'
.' 'SPS' HE VLV T8(BOTHI";'SP, \t.
.' sPS HE VLV (BOTHI'-AUTO' .'
• NONESS BUS-MNA -" .'
•. pRo - . It-
.' 06 18 (COMMANDED R,P,VI '0-
•. -, MONiTOR Atr TRIM .•'
•. t: 59 ~8 (90MM~NDEQ R,P,VI, , .-..................................................

CP201

CP5Z)

(POOl

(P321 CP201

SXT,eONT~VHF

YDOT

TERMINATE
V90(CSM)

COpy CSM

CALL MARKING ROUTINECV93,V87,V57)
(V93 AFTER 5 MKS ~ROe£S~EDI

111l2+46+181•••••••••••••••••••••••••*••••0 •••

CSM INSERTioN BURN(i7S.4,O'-107.11
, (\eo,j2/Z7?,01'

·•••••••••••••0 •••*••••••••••••••••. -6
SUNSET - ,.

1103·09)

(103+Z31

1102+481
IMU REALIGN TO REFSMMAT

(102+53)
(OPTION 31

MCCaH UPLINK(LM VE9!OR)
MOVE TO LEB

1102+S61
RENDEZVOUS' NAV PROGRAM

AUTO MNVR To SXT TRACK
no~ OEGI
1190, 165/1~,OI

(U3+01l
CSt TARGETING PROGRAM

LOAD NSS' Rl••OOoOl
R211+20830
~311+poOO

-29 11 03.03)

TERMINATE MARKSC201

MISSION F RESCUE TIMELINE A~RIL 2S. 1969
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Gf:T PRoeliET EVENT PROG EVENT

(103+25) it SET SPS GIMBALS TW(2)~ II

LOS It pITCH :II -.52 It

-5 1103+27) II yAW .. +~59 •
SPS THRUST SETUP • RHc-VERIFY MTVc •

11•••••*0*******0110110**111111****011******011**011****** * THe-NEUTR~L II
*-5 It 03+27) * " RHC PWR NORM 2-AC/DC .'II nGDC ALIGN"II II II RHe-LOCKED II

* * * PRO II
41 * II 06 18 (COMMANDED R.P,Y) II,.. ALT SET KNOB TO 60 NM * * MONITOR ATT TRIM '11
It FDAI SELE~T-l * II F 50 18 (COMMANDED R,P,Y) II
It ATT SET THUMaWHEELS TO NIB * II KEY ENTER o·... NULL ATT ERRpR NEEoLES * * F 50 25 (00204,GMBL DRIVE TEST) II'
* ON FOAl 1 WITH AIT II * RHC PWR OIRECT(BOTH).~NA/MNB·II

* SET THUMBWt:tE~LS II * RATE"HIGH .'• ATT SET-GOe 0 41 A~TO RCS SEL A/C ROLL(4).MNA .'• DEPRES~ GOe ALIGN P8 * * pRO *• FOAl SELECT-1I2 * * MONITOR GMeL DRIVE *
II ATT SE!-nlU * " SEQ AND TRIM *.
* * * O~ 40 (H"!oVG,DVM) ••
~ **MTve CHECKS*1l- Il- *.02+00 ••
0 .. • FOAl SCALE-SIS II
II BMAG MODE(3)-ATTI/RATE2 * II VERIFY SPS TH IoT·OFF .'.. Tve SERVO PWR l~ACI/MNA .. * EMS MODE sTey ••
II Tve SERVO PWR 2.AC2/MNB * 0 EMS FUNCTION..DV SET *
* TRANS CONTR PWR-ON - * * LOAD CSI VC *• RHC PwR NORM 2·~C • 0 EMS FUNCT,ION.OV 0
It GMBL MTRS PITCH 1 STRT-ON * II THc·ARMED *
•• GMBL MIRS YAW 1 STRI-ON 0 • RHe-ARMED •
It THC"CLOCKWISE * 0 OV THRUSTIA)eNORMAL *• RHC-ARMEO • ·-00+35 .'II RHe..VERIFY NO MTVC II * 05KY 8LANKS .-• GMa~ MTRS PITCH-2-STRT-ON * *-00+30 II·

• GMBL ~!RS YAW 2-SrRT.ON 0 II· o~ ~o lTFY,VG90VM) *

MISSION F RESCUE TIMEL~NE A~RIL 25, 1969 luanm300 ~~U~~~JO .
u~ ~uJsS!lAI""-"-'{j;T'~~~d ~

-'- _ ........._It .. '. 'f"I' A --1"



GET EVENT
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PROG EVENT PROG

TERMINATE'MARKS(12)
OUT 0' PLANE'DATAIV90)
gKTERNA~ OV PROGRAM (p30) (P~O)
~OAO OUT OF ~LANE DATA

• EMS MODE-NORMAL w ~ GMBL MTRS-OFFISEQUENTIALLY) •
,.-00+15 It .. TVC SERVO pwR lBOTH)"OFF •
• PERFORM ULLAGE • • FOAI"SCA~E ..5/1 - •
."00+05 • • RATE-LOW ..
• F 99 40 (REQUEST FOR ENGINE ENABLE) •• ROt CONT PWR DIRECTIBOTH)-OFF·'
o PRO .- • pRO ' ' -:.'
• 06 40 lTFI,VG,DVM) , .'. F ~~ 85 llla.eODY) •
•••••••••••••••••••0 •••••••••••••••*••••••••••••* • TMC.NULL, va ,COMPONENTS .-
o 1103+32+19) '. THC-LOCKED --.

*.*••••**••***••••***.*****0***.** * RHC.LOCKED •
CSM CSt BURN(-39.0,~,dl '* EMS FU~CTioN-VHF RNG •
, (180,180/29~,~).' EMS MODE-VHF RNG' *
••••0 ••••*•••*.................... . VH~ RNG-RESET .'
SUNRISE' • ",N BUS nEoH-OFF' '.'*••••••••••••••••••*••••••••••••••••••••••••••••••' PRO'- . •

• SET MDC ET-RESET,START • • f 37 B8 .-
• MONITOR ' .. - -- .. !- ••~..**•••*..*•••*••*..****.*•••**•••***•••*••o.*o••.
.. SPS'THRUST LT.ON • (l03 t 3n' ,. . , , .' ,. ,
• DV INDICATOR;OECREASING It -- , RENDEZVOUS NAV PROGRAM (P20)
••00+01 ".. .AUTO 'MNi]R TO SXT TRACK
• ULLAGE-OFF .. lZT DEG) "
.. 06 40 (TFC,V§'DVM) •. 1180,159/266,0)
•. MONITOR SPS OPERATION. MOVE To ~£B
• PC INDiCATOR~95-i05 PSI .. -24 (103+;0) .' "
• MONITOR SPS £NGINE CUTOFF .. CALL MARKING ROUTINE(V87,V57)
.. SPS THRUST LT-OFF" --.. AFTER :3 MARKS' PROCESSED' '
• F 16 40 (TFC,VG,DVM) . -.. ~~7,Lo.AD WR(+OOOST,.OOO~4v+000011
.. DV THRUSTIBOTH)-OFF .' -t2 1103+52)
it MONITOR .'
• PC INDICATOR -II 0 .'
.. SPS"INJ VLV INO(4)-CLOSE ..
• SPS 'HE VLV TB(BOTH)-BP •
• SPS GMBLS RETURN-TO S£RVO ~
• NULL - ..

MISSION F RESCUE TIMELINE A~RIL 2$, 1969



CDH TARGETING pROGRAM Ip33) (P20)
/104+09)'

PROGEVENT

SPS THRUST PROGRAM,V56 IP~O)
-AUTO MNVR TO aURN ATTITUDE
198 DEGI
10,245/231.0)

oO***~**I1***~******.***j***o.oo****o******.o**~~*
0.9 n04+?S)'" . II
~ KEy 40E II
o F 50 IS (COMMANDED R,P,V) II
o KEy V56E 0

II RHC-ARMED .'* ALIGN ROL~ TO 0 DEG! II

* RHC..LOCKED *
*' PRo *
o o~ 18 (COMMANDED R,P.V) II

* MONtTOR MNVR .'* F 50 18 (COMMANDED R,P,VI *
ffi· MN BUS TlE(2)-ON(UP) o·
II SPS HE VLV TB(BOTH)~8P II

II SPSHE VLVIBOTH)·..AUTo· o·* NONESS BUS..MNA· fl

o PRO - - .'
o o~ ~8 (COMMANDED R.P.V) II
II MONITOR Art TRIM *
o F 50 18 (COMMANDED R,P,Y) ~

0**••••110**••***••***.***.*******0.******.*******-s 11 oit+32l" . . '. . , .
~PS THRUST SETup IP40)

0**.0*0****.***0***.**************0****•••***•••*
0.5 (104+32) .' ' " (I

* - *~GDC A~IGN** II
~ ~

* *'* ALT SET KNOB TO 60 NM *'.' ,

-146­
PROG

(p20)

,/PI+ll

EVENT

CA~~ MARKING ROUTINE(Va7,V57)
(V93 AFTE~ 3 SXT MARKS'PROCESSED)

AOS

TERMINATE MARKSllS)
MOVE TO CMD SEAT
ROLL 180 DEG,ACQ MSFN
/0,1551133,0)
IRHO -3S, GAM 0)
CDH TARGETING FINA~ Ip33)IP20)

COMP , ,
OUT OF P~ANE DATAIV90)

OVERWRITE N8l WItHI.)C~M YDOT

RENDEZVOUS NAV PROGRAM
AUTO MNVR TO SXT TRACK

(25 DEG)
(laO, 11+7IlaO, 0)

GET

1104+12)

11 04+24)

RcS THRUST PROGRAM,VS6
RVPASS BURN ATTITUDE MNVR

RCS THRUST SETUP
(104+04+00)

~*~****~.******oo*o***************
CSM PLANE gHANGE/iso,17~/205,O)
~*~~**o~o*o*****~~~~**Q.**o.o~**o., ,

"8
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It· .. F 5~ Ie lCOMMANDED R,P,Y) It

• • KEY ENTER ..
It· • E 50 Z5 (0020~,GMBL DRIVE TES!) •
• • RHC PWR DIRECTlBO!HI.MNA/MNB ..
• • RATE-HIGH •.
• • AQTO RCS ~EL Ale ROLLl ••-MNA •.
•. • PRO "
It· .. MONITOR GM8L DRIYE •
• .. sEQ AND TRIM •
It· It o~ 40 (TFi~VG,D~M) •
• *.02+00 •.
• it FOAl SCALE-SIS •.
• • VERIFY SPS TH LT-OFF •.
•. • EMS MOOE' ST8Y - •.
• .•' EMS FUNCTION-OV SET •
•.•. LOAO·CDH Vc ·It·
!t • EMS FUNC'I'ION-OY It'
•. II· THe_AlUotED" •.
It· .. RHt.ARMED It·
•. •. D~ THRl,J~r lAl'-NORMAL' .Qt•

• ....00+35 •.
It' II' D~KY' ~LANKS ,.
•. 1t~00.30 .'

.' • 9~ '0 lTFj,YG,DVMI '.'*' • EMS MODE-NORMAL .'
It' *.00+15 ~

*. '. PE~FORM ULLAGE •.
~ *.00+05 •
• • E?? '0 (REQUEST FOR' ENGINE ENABLE I •..·41 PRo .. •
.' *' o~ ;0, (!FX,~GtO~M) •.
e, ..~*••**••••••••*.*.*e••••••••It"•••••" ••••*••**II*O·.' ... .... , , . ., ....
..

..
•
II

••..
•..
••
••
It

••
tl

••
••
••
tl
It

•••
II

It·
tl

••••
••
••
•••
••
II

•

GET EVENT'

FOAl SELECT"I .
ATT SET THUMBWHEELS TO NIB
NULL ATT ERRoR NEEOLES

. ON fOAl 1 WITH A~T
SET' THUMBWHEELS -

ATT SET-Goc, . -
DEPRESS GOC ALIGN PB.
FOAl SELECT·I/Z
ATT SET·TMU

".MT~C CHECKS.. .

eMAG MOOE(3I.ATTI/RATEZ
TVC SERVO PWR l~ACI/MNA
TVC SERVO PWR Z"AC2/MNB
TRANS CONTR PWR-ON .
RHC PWR NORM Z-AC
GMBL MTRS PITCH-l sTRT.ON
GMBL MTRS YAW 1 STRt_ON
THC-CLOCKWISE -

. RHC-ARMEO
RHC-YERIFY NO MTYC
GMBL MTRS PITCH-2-STRT-ON
GMBL MTRS YAW 2-sfRT-ON
SET SPS GIMBALS Twd!) ...·

PITCH ..... 52 .
YAW ell +.59

RHC-YERIFY MTVC
THC-NEUTRAL
RHC PWR NORM 2-AC/D~

RHC-LOCKE!? .
PRO

06 18 (COMMANDED R,P,Y)
MONITOR AT~ TRIM

-147­
·PROG G~! EVENT PROG
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GF.:T EVENT
-148­

PROG EVENT PROG

IP40)

IP20)

Ip~4) IP20)

SPS THRUST PROGRAM,V56
-AUTO MN~A TO BURN ATTITUDE
195 nEG) , " ..
10,'65/35~,O)

TPI TARGElING PROGRAM
'LOAO NSS-A2m+20B30

R31l1+ 13000

~~N~£T

TERMINATE MARKS(1B)
MOVE To CMO SEAT ,
TPI TARGETING'FINAL
'COMP'" ,
VERIFY oRDEAL.IV83)

'~ALL MARKING ROUTIN£(V81,VS!)
IV93 AFTER 3 sXT MARKS P~OCESSED)

° JI04+36+43l , ~ RHC_LOCKED ~

~~~~~~~******aaa**~ ..~**~~a******** * EMS FUNCTION~VHF RNG ~
CSM COH BURNI-,8,0,42.6l' * EMS MODE-VHF RNG *

(0.269/213.0) * VHF RNG-RESET 0,

*~o*~***~~****a****~***,**..*****..* .. MN B~§ TIE(2)-OFf *
..*****..**..*****..*~~*~~~*****~*~************** ..*.* * PRO *
• SET MOC ET-RESET,START • * I" 31 BB 0

.. MONITOR - '" "* *******************1I************1I****O'**I"••IU."***'

.. SPS'THRUST LT-ON .. -31' "",',' , ,
• DV INOICATOR~OECREASING .' RENDEZVOUS NAV PROGRAM
·.00+01 ,- *, 'AUTO '''1NVR TO SXT TRACK
.. ULLAGE-Off • 110'OEG)
• 06 40 (TFe,V~,OVM) .. 10,224/160,0)
.. MONITOR SPS oPERATION .. -~2

.. PC INOICATOR-9S.io5 PSI *

.. MONITOR SPS ENGINE CUTOfF e,
• SPS THRUST LT-OFF *
• F 16 40 (TFC,VG,DVM) .. -30
.. DV THRUSTIBOTH)-OFF ..
.. MONITOR ..
.. PC INDICATOR • 0 ..
• ' SPs 'iNJ VL.V IND(4)-cL.oSE ~
* SPS HE VL.V TB(B01H)-Bp .. -'2
.. SPS GMBLS RETURN-TO SERVO •
* NUL.L' *
.. GM8L MTRS-OFFISEQUENTIAL.LY) *
.. Tve SERVO PWRIBOTH)-oFF *,
* fOAl StALE-S/l *
*, RATE-LOW * -e
* ROT CONT PWR DIRECT(ROTH)-OFF~* PRO ' ..
.. F 16 B5 (VG-BOOY) *
.. THC-NULL. VO cOMPONENTS ..
.. THC-L.OCKED e

M!'SSION F RESCUE TIMELINE A~RIL 25,' 1969



GET EVENT
- 149­

PROG GE~ EVENT
~

PROG

.~MTVC CHECKS-*

ATT SET-GOC
DEpRESS GOc ALIGN PB
,..DAX·SEI.ECT-1/2
ATT S~T-TMU

**********••****•••••*••".*""'••,,.**.***.*.******* *, . .
*-8 * *
* KEY 40E * •
• F 50 18 (COMMANDED R,P,Y) it •
it KEY VS6E *.•.
* RHC-ARMEO * •

"* ALIGN ROLL TO 0 DEG. * it
it RHC-LOCKEO * *
* PRO •. •
* 06 18 (COMMANDED R,P,YI *.*
it MONITOR MNVR - •
" F 50 18 (COMMANDED R,P,Y) *. '"
- MN BUS TIE(2)-ON(UP) _.-
- SPS HE VL V Ta (BOTHI';8P *' *.
• SPS HE VLV(BoTH)-AUro .,*
• NONESS 8U~.MNA . •. *
• PRO •. •• .06 18 (COMMANDED A,P,Y) *.*
• MONITOR ATT TRIM ••
•. F 50 18 (COMMANDED R,P,Y) * •.
• *.**_••••••***•••****.****.**••-*.*-,,-••***.**_. *
'.5' "

SPS THRUST SETUP it

**_._**---**************_.*********************-* *
h6 .*
• .*GDC ALIGN** * *
6 _. '"- .-• ALT SET KNOB TO 60 NM •. •
it FOAl SELECT-l" '" *
- ATT SET THUMaWHEELS TO N18 *. *
_ NULL AfT ERROR NEEoLES • *
- ON FOAl 1 WITH Ali it *,
- SET THUMBWHE~LS - .-*

MISSION F RESCUE TIMELINE APRIL 25, 1969

06 18

E SO ~8

F 50 25

•
••­.-..
~-

BHAG MOOE(3.-ATTI/RATE2 •
TVe SERVO PiIIR l_ACliMNA •.
TVe SERVO PiIIR 2QACUMNB •.
TRANS' CONTR PWR-ON 6·
RHC PWR NORM 2..AC o·
GM8L-M~RS PITCH i STR!-ON •.
GMBt. MTRS VAW 1 STRT_ON l!I-
THC_Ct.OCt(WISE . .. •.
RHbQA~MED •
RHC.IiERIFY NO MTYe ~.
GMBL' ~TR~ PITCH 'a-STRT-ON .-
G"BL' MTRS YAW -2..STR!-ON !!I'
SET SPS GIMBALS -TW (2)·' -,

- piteH' ~ -.5~· *-
VAW •. +.59 .'

RHC_VERXFY MTYc •.
THC.NEUTRAL . ;.
RMi: piR NORM 2..AC/DC _.
RHC_LOCKED - .'
PRO o·
(COMMANDED R,P,YI --
MONITOR ATT TRIM l!I-
(tOM~ANDED R,P,y) •
KEY ENTER G-
(00204,G~BL DRIVE TEST I ~

RHC PWR DIRECT (BOTHI-MNA/M~IB *RATE-HIGH _.._.



r,ET EVENT
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PHOG EVENT PROG

~ AUTO RCS SEL A/C ROLL(4)-MNA • lI**.******_••*_.***********..**_••***.*.*.******.*
.. PRO • • SET MDC ET-RESET.STAR! II
* MONITOR GMRL ORIVE * * MONITOR It

• SEQ AND TR 1M * * ' SPS THRUST L T-ON ..
• Q6 40 (TF'hV~'DVM) * * OY INO~CATOR-l?~CREASING •.
1t-02~00 • 11+00+01 *,
• FDA I S~ALE-S/S •. • ULLAGE-Off I)

CI YERIFY SpS TH LT-OFF' ... • 06 'to (TF'C.VG,OVM) ...
It EMS MODE STBV - - * * MONITOR SPS OPERAlION •.
'0 EMS FUNCTlON-OV SET • .. PC INDICATOR-9S.. 10S PSI •
It LOAO TPI VC • * MONItOR SPS ENGINE CuTOFf •.
II EMS FUNCTlON-OV • • SP::'; THRUST Lr"OF!': *.
• THC-ARMEO • * f l~ ~O lTFC,VG,DVM) *
• RHC-ARMEO * .. OV THRUST (eOTH) ..OFF ...
• OV THRUS T (A) -NORMAL i!' • MONITOR' *.
• ..00+35 • II PC INDICATOR" 0 It·
II DSKY B~ANKS * It· sPS INJ YLY IND (4) "CLOSE •
·.00+30 • II· sPS HE'VLV TB (BOTH)';'BP ~.
• 06 40. (TF'I.VG,OVM) .- It SPS GMBLS RETURN-TO SERVO It'
• EMS MOOE-NORMAL • • . NULL. ~-
*.oo+is * • GMBL MTRS-OFFCSEQUENTIALLY) It·* PERFORM ULLAGE • 0 TYC SERVO Plt/R (BOTHI·..oFf •.
"00+05 • It Fl?A I- ::;CALE-S/1 . •.
.. F 99 40 (REQUEST FOR ENGINE ENABLE) it * RATE.. LOW It'

• PRO It • ROT CONT PWR DIRECT(BOTH)-OFF*
• 06 40 (TF'l,VG,DVM) * • pRO - . *
•••*••••*.***••••••••*•••••*••*••**.......*****.*** • F 10 8S (YG_BODV) .-

00S+16+47) - It THC-NUl.L YG eOMPoNENT~ It
...*•••***** *••*.*••*******. * THe.l.OCKED •
CS/.1 TPI BURNI-21.100 ....8). RHC.LOCKED tl·

.(0,180/353,01 _. EMS FUNCTIoN.VHF RNG It
**0•••••*•••••••***_••**.***••••••. .

MISSION F RESCU~ TIMELINE APRIL 25, 1969
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* EMS MODE-VHF RNG *
*' VHF RNG-RESET *
fI MN 8US'-TIE(2):"OFF *
* PRO *
* F 31 BB *
*0••*••***•••****.***.***••••*•••********••••**.*
·2

PROG

(P4'1)

(p~5)(P?O)

EVENT

AUTO MNVR TO' COAS TRA~K(V~"~(POO)
MOVE! To CHO SEAT
(31 OEG) - -
(O,254/34~,0)

CALL: P47 AT R-ii25N.M.
THRUST MONITOR' PROGRAM
Vea,PERFORM BRAKING AND

LOS eONT~OL .

.*******••*****.**.*******.*••**.*e*,* 'SRAKING S4TES RETicLE, ANSlE' e'
• '30 FPS AT'6000 FT - :T3.. DEG. e.
~ ~o FPS AT 3000 FT ;~~ DEG. ~
* io FPS At 2500 FT ;5~' DEG. •.
'. -5 FPS AT 500 FT 1;"0 DEG. ~.
**••**•••••6**00••*.*.**.*••••*****.,. .. ~ '"

l?~NRIl?E

TERMINATE MARKS(9)

MCC TARGETING FINAL
~OMP , -

RCS' THRUST PROGRAM (P41)
BYPASS BURN ATTITUDE MNVR

RCS THRUsT SETup (P41)
IIOS·46+tt1)

- -•••*.***.***••****•••••••******•••.
~tc2 aURN(0,2~6/23,01 . -'"
.i**••******-.*********.******•••*,

Gq
(105·40)

010 32

·30

-'51­
PROG

(P3S) (P20)

EVENT

MCC TARGETING PROGRAM (P3S1 (p20)
POSSIBLE MNVR TO SXT T~AC~

CALL MARKING ~OUTINE(V9~,VB1,VS7)

RENDEZVOUS NAV PROGRAM (P20)
AUTO MNVR TO SXT TRACK

(61 OEG)
(0,246/54,0)
MCC, TARGETING PROGRAM (P35) (P20)
MOVE TO LEB OURING AUTO MNVR

CALL MARKING ROUTINE(V93,VB1,V5?)

TERMINATE MARKS(?)

GET

MCC TARGETING FINAL
COMP

RCS TMRUST PROGRAM (P41)
BYPASS BURN ATTITUDE MNVR

RCS TMRUST SETUP (P'tl)
nOS·31·47)

******.*•••******••••••*o.***o~**.'
MCCl BURN(O,265/37,01 '
*****************************••***,
LOS '

.4

·11

·12

MISSION F RESCUE TIMELINE A~RIL 25, 1969
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GET EVENT
-152­

PROGl

+51 (l06~07+47)

**********************************
TPF
~~*~~~***~6ti~~6.~ ••6.~•••••~••••~.
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9.5.2 NAVIGATION SUMMARY
LM INSERTION = 0 FPS

P20 NAVIGATION SUMMARY WITH SUN ANGLES
IT - INITIATE TRACK
CT - CEASE TRACK

(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

EVENT

SUN ANGLE
(LOS TO SUN)

DEG

102:46

103 :03
103: 08
103: 23
103;32

103; 40
103:45
103: 50
103;52
104:04
104;09
104: 14
104: 19
104:24
104: 37
104: 47
104:52
104;53
105 ;'05
105: 17
105; 21
105;28
105: 32
105:33
10~:40

105:42
106:02
106: 08

CSM INSERTION BURN
SUNSET
IT (SXT/VHF) (V93;6j5;V93;14j15)
CT (SXT)
CT (VHF)
CSM CSI BURN
SUNRISE
IT (SXTjVHF) (4j3;V67,00057,00034,OOOOl;8j9) 158

172

174
CT (SXTjVHF) 168
CSM PLANE CHANGE
IT (SXT/VHF) (4/3,V93.l1j12) 123

109
97

CT (SXTjVHF) 83
CSM CDH BURN
IT (SXT/VHF) (4/3;V93.14/15) 19

1

SUNSET 1
CT (SXTjVHF)
CSM TPI BURN
IT (SXTjVHF) (V93,7j7)
CT (SXTjVHF)
CSM MCC1 BURN
IT (SXTjVHF) (V93.9j9)

SUNRISE 93
CT (SXTjVHF) 94
CSM MCC2 BURN
TPF
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9.5.3 CSM ATTITUDE SUMMARY
INERTIAL AND ORDEAL FOAl BALL GIMBAL ANGLE

PROFILE FOR LM INSERTION = 0 RESCUE CASE
(MISSION F) (YAW = 0.0)

TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERHAL MNVR

102:46 180 32 272
102:56 180 165 16 103
103 :26 180 156 293 5
103 :32 180 180 293
103:34 180 158 266 27
104:04 180 173 205
104:05 180 147 180 25
104:26 0 155 133
104:28 0 245 231 98
104:37 0 269 231
104:40 0 244 160 70
105 :09 0 165 35~ 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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PoOr, EVENT

ClM INSERT,ON=120 FPSI

(103+03)
COpy RESCUE,CSl ONE,COH,TPT PADS

***O***6***~*O******.***********O*~**************
*-7 (i 03+Z5 ) ..
" KEy 40E "
.. f 50 IF! cCOMI"JlNDEO R,P,;';) "
* KEy \/c:;oE "
" RHC-ARMEn *
* ALIGN ROLL To ..
* RHt-Lo~KFO "
* PRO ** 06 IA (COMMANDED R,P,v) *
.. MONITOR MNVR ..
.. F 50 1'1 CCOM'1l\"OEO R,P.v) ..
* '''N Bus TtElZ)'''ONCUP) ..

A SPS HE VLV TR(B~TH)_BP. *
.. SPS HE IIIv lBOTH) -AUTO ..
~ NONESS I3US-MNA ~

* PRo ...
it 06 18 (COMMANDED R,P,V) ,"*
.* MONITOR A1T tRiM ..
* f '50 18 (COMMA~IDEO R'P.V) .*
***o***.****..**..*o**.**o......o**.**~**....o**~*o....
-5 110::1+27)

SPS THRUST SETUP lP40)
**0*0*00000*****0***0*************************.**
-0-5 l\03+2?) ..
.. - *-
~ "*GDC ALIGN_. ~.. ..
* ** ALT SE:T KNOB To 60 NM *
* fOAl SELECT-} *

(POOl

IP30)

SUNSn
MOI/E' Tn t.ER
IMIi' PEALIGN TO REF'<;MMAT

(OPTl ON 3)

MCC';-H UPLINK ('LM STATE
"FCTOR) ,

SPS TKRUsT PROr,RAM.v56 (p401
AlITa MNV~ To BURN ATTITunE

(l'l nEG)
(1 R0,I (,5/2A2, 0)

(102+52)

(103+17)
Loe:;
MOVE TO CMD SEAT

(103+20)
EXTERNAL Uv P~DGRA~

(103 +25)

<102+ 4:3"+18)
~*~******~~***~*~~~**~****~***~*~O
LM INSERTIoN ~UAN (-106.8,0.-54.5)
****4O**"**4O*4O**4O******************

MtSSIO~1 F RESCUE TIMEllNE APRIl ::1S,IQOQ

http:TR(BbTH,.eP
http:102.43.18


.. .. KEy FNTFR ..

.. .. F 50 25' (00204,I1MRL, flRliiE TEST) tl

.. tl RHc pw~ DrREcT(BOTH)-M~A/MNB tl

.. .. RATE-HIGH tl

..'.. Auto R~S SEL A/~ ROLL(4)-MN~ ~

.. iI PRO ..

.. tl MONITOR GMBL ORrVE ..

.. tl SF.o AND TRIM ..
tl iI 06 40 (TFI,V,G,DVM) tl
.. "-02+00 it
.. it FOAl C;CALE,.'5/S , •
tl • VERIFY SPS TH Lr-OFF it
.. it EMS MODE STBy tl
.. .. EMs FIINCTjON~DV SET tl
~ tl LOAD R~SCUE VC ..
~ tl EMS FUNCTioN_tiV 0
tl tl THCwARMED '~

tl tl RHO-ARMED *
.. <I I)V THRUST'l A)·.. NOp/olA,L tl
.. ~-OO·3S •
• .. OSKY RLANKS ,~
~ *-00+30 •
.. .. 06 40 ITFI,VG,nVM) 'i
tl tl EMS MnDE-NO~MAL *
.. i_OO+15 tl
.. tl ~ERFnRM ULLAGE tl
tl tl-oo+os tl
tl tl F 99 40 (R'EQIIEST FOR ENiilNE ENABLE) ,tl
.. tl P80 ' tl,

tl * 06 40 ITFI,VG,OVM) ..
<I tl .... iltltl.tltl*... tl ..~ ..tl""tl"~Otl"""<ltl.. tltl*tlo** ......tli ..*tl~tl"
~

'il

*

..
~

, ' ........
••'.,
••'.••4.'.....
•
'i!'•••••••
fI..
•
it••

FI/ENT

ATT SET THUMR.~FELS Tn ~lP

NULL ATT ERROR 'NEEDLES
ON FOAl I'WITH ATT'
SET T!oIUMB vJHi;F.L S

ArT SET-GDC ,
DEPRESS GDC ALTGN pa
FOAl SELECT-l n,
ATT SET-TMU

BMAG MoDE(3)-ATTl/RATE?
TVe SERVO PWR l_ACI/M~A

TVC SERVO pWp 2-AC2/MNA
TRANS CONTR PWp_ON
RHC PWR ,NORM 2.AC ,
GMBL MTRS PITCH 1 STRT_ON

'GMSL MTRS yAW 1 STRT.ON
THC-CLOCKWISE
RHC-ARt-<ED
RHC-VERIFY NO MTVC
GMRL MTRS pITCH 2-STRT-O~

GMRL MTRs YAW 2-STRT_ON
S<.T SPs GIM~AL~ 1W(2)-

PITCH = -.52
YAW = +.5<1

RHC-VER IF'Y MTVr,
THe-NEuTRAL
RHC pWR NORM 2-AC/OC
QHC-LOCKF.D
PRO

06 lA (COMMANDED R.P,Y)
MONITOR ATT TRTM

F 50 lq (COMMANDED R,P,Y)

-157­
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~ET
-158~

PQDr:: EvENT PROG ~

ADS

~3S 003+55 )
CALL MARKTNG ROUTIN~IV93.V57 SXT

ONLy)

I p32) .

IP20)

SUNRISE

RENDEZVOUS NAV PROG;AM
AuTo MNVR To sXT TRACK

(49 OEGl
<1!lO.141/233.t))
MOvE To LER

CSI TARGETING pROGR~M
LOAD NS5 WITH
Fll';.00002
RZ";+20830
R3"+13000

lio3+38 )~52

* F 16 as (VG-~~DVl *
* THC-NULI. ve COMoONENTS *
* THC-LOCKED *
* RHC-LoCKFD *
* EMS FIlNCTION.VH~ R~Ir; *
* EMS MO~E-VHF RNt; *
* vHF RNG-RFSFt *
* MN BUS TTFI2l~0~F *
~ PRO' Ii
* F 37 BS *
~*********************************~**************

Ii 03+33)

o nn3+31+59)
~****ti**~****~*****~**~*~**~******
CO;" RE~CUE ElUi<N 1-44.'l,O.Ol.

( 18 0olPo01282.01
~***~**O***~*O********~~~***~******•••••**************************~*******~********* ~ET MUe ET-RESFT,START *

* MONITORl ,*
• S~S THAUST LT-ON *
• OV INOICATOQ-nECRE~~T~e *
••00+01 *
• ULLAGE_OFF *
• 0640 ,(TFC,Ve,nVM) *
• MONITOR sPS OPF-RATIONI *
, Pc 1NDIcATOq-9S-10~ oS1 *
• MONITOR SPS ENGINE CUTOFFl *
& SPS THRUST LT-OFF *
• F 16 4n (TFC,Ve.DVM) *
• DV IHRUSIIBOTH)-OFF •
• MONITOR I' •
• Pi:: .'yNOICATOR = 0 •
• SPS INJ VLV TND(4)-CLOSE •* SpS HE vLv TB(BOTHl-RP •
• s~s Gl'!dLS RETURN TO SERVO *
• l~lILL *
• GMRL MTRS-OFF(<;EQUENTtALLV) *
.' lve SERVO pWR(ROTH)-OFF *
; FOAl SCALE-5/l *
• pATE-LOW *
i ROT eONT PwR OtRECTIROTH)-OFF*

• PRO •

MISSION F RESCUE TIMELYNE APRIL 25.1969

http:TARGETL.NG


GET
-159­

""OG
,

EVENT PROG

(104+2S)-s

C~M YOOT

TF~MINATE MARKS(?O)
M(WE TO cMn SEA T
C~T TARGETING PROGRAM
FHIAL eOMP
aliT OF PLANE DI\T~(Vq01
OVI"RWRTTE N81 WI TH (: J

004+15)
SPs THRU~T ~~TUP (P40)

~**~****~**ooo**~*~*~.*~**~***~o.o~~**~o~~~~~o~~*
(1'37.) *-5 (104+2S,. *

* ' i!.*GoC ALTI3Nil* 1I
* <t'
1t 1t
* ALT SI;:T KNOB To 60 NM 1t

Spc; THRUST PROGRAM,IIS6 (P40) 1t FOAl SELECT-! 1t
IUTO MNVR TO SURN ,ATTITUDE * ATT SEt 'iHUM8WH~ELS TO NIB 1t

(175 DEG) 1t NULL ATT i;:RROR ',EEOLEs 1t
(lRO,345/281,O) . II 011) FnAT 1 WITH ATT II
Aca MS'FN,R40 .. -4B.GMIMA=190' 1I SEt THUMBWHE:"LS 1t

il***.illlllll*lIl1l1l1l1l1l1*~il1tllllll*o1t1tll1tIl1t~lIl1l1l1l1l1l1l1l1l11t1l1l1l1l1l II ATT SET-GOC II
.';'i:l (i04+191 . , '11 II DEPRESS GoC ALlr,N PFl II
·0 KEY 401;: * II FOAl SELECT-j/2 .•
it F 50 ;R (COMMANDEO' Fl,p,YI * II ATi' SET.:T;"u . '11-
it KEY V56E 1I II II
.. RHC-ARMEo l\ II II
,it ALIGN ROLl. TO II II il"MTVC CHECKS** "
~ RHC-LdcKELJ 'II II ' II

il PRo II II BMAG MODE '(:3) :'ATT l/RATe:2 *
'~ 06 1R (COMMANDED R,p,9) lI'lI TUe'SERVO pWR l;ACljMNA' II
II MONITOR MNVR 1I II TVe SERVO PNFl 2_AC2/MNB II

* F 50 1~ (COMMANDED R,p.9) II II TRANS CONiR pWR_ON II
, MN ,6115 Tle:(2).O~I(UPJ * II RHc PI<R NORM a-Ac II

• SPS HE ULV TS(ROTH)-R" II II GMBL MTRS PITCH I STRT-ON II

* SPS HE ULV(BOT~I-AUTO ~ ~ 'GMBL MtRS yAI< 1 STRT-O~ II
4. ~IONESS BUS_MNA ~ ~ THC-CLOCK"'ISE' II

• PRO ~ II RHC-IIRMEO 1I
• 06 lR (COMMANDED R,P.VI II ~ RHt.V~RiFY NO Mivc ,II
• MQNITOR ATT TRIM II ~ GMBL MTRS ~ITCH a.STRl_ON II* F 50 18 (COMMANDED R.P,v) * II ~MBL MTRS YAW 2-STRl-ON, *
**O**lI*O****1tIl**I**"I*~I**II**I~I~II****"1t*****O~1

MTSSIO" F RF.SCUE TIME"L TNE APRTI ?S'.1 <:>69



E.vENT
-160­

PPor,

FOAl SCALE-5/S
VERIFY sPS TH LT-OFF
EMS "'OnE ST8y
EMS FUNCTION-DV SET
LOAD CsI ve
EMS FUNCTI ON-OV
THe-ARMED
RHC-ARMED
nV 'TtofRlJ$T (A) .NORM AL

l;'1/nIT

SET Sp'S GIMti~L~, TW(2,_ • ••00+10 •
PITCH = -.5~ • • 06 40 (TFI,VG,nVM) •
YAW:' +.5Q • • EMS MnDE.NOR~AL •

RHc·VERIFl MTVr • .·00+15 •
THC-NEUTRAL • • pERFORM ULLAGE •
RHC PWR NORM 2-AC/nC. .. .·00.05 •
'RHr~LOCKEu • • F 99 40 (REQUEST FOR EN~INE ENABLE) ..
pRO , , '. • PRO •

06 1A (COM~~NDED R,P,y)" • • 06 40 (TFI,VG.nVM) ..
MONITOR ATT TRTM •••••••• ~•••*••••*.*•••*••*••*••ft ••~•••••••••••*••

F ,50 1A (CO,MMANDEO H,P,V) .. (i,04+29.,59)"' .
, "KEY ENTER, . * ' •• i1I1 iI *•••lt* ..

F 50 ?S' (00204,GMI3L ORTVE TEST). CSM eSI flNE RIIRNI114,6,O'0)
',AHC PWR OIREeT(ROTH).MNA/MNR,. . (180,~/281.0)
RATE-HIGH .. ..••*••••* * .
AUTO RCS SEL A/C ROLLI41.•MNA • iI••••*** *., ****•.,* ltil*****••*••*o .
PRO •.~ SET MOC ET.RESEf.START 0
MON ITOR GMf,lL DR 1VE .. ii, MONITOR· 0

SEQ AND TRIM • • sPS THRUSt Li-ON *
06 40 lTFI.II,C;tOIlMj .. tl Oil INDICATOR.DECREASING It"

• 0+00·01 " II
~ ~ ULLAGE-OFF ..
• II 06 40 "(TF-c.IIG.nllton ,":jj "
tl • MONITOR SPS OPE~ATION II

• tl PC ~NnfcATORe95-105 P~l 0
tl II MONITOR SPS ENGTNE CUTOFF ~

II • SPS THRUST Lf-OFF •
II II F 16 40 (TFC,VG.OVM) ~
tl * oV THRUSTISOTH)_OFF II
• II MONiTOR' tl* * PC INDICATOR = 0 •
• • spi INj VL~ iNO(4'~CLOSE •

• SPS HE VLV 'TR(BOTH)-~P •

.... ,....
•••••
~••..
•..
•..
it
••
~';'02.00..
fI....
•
It'.'....
*.00+35..

MISSION F REScUE TIMELINE.APRTl 25,1969



GET
-161­

P110c.:; EV'ENT PROG

(P32)

(P41l

(P41)

(P32)

TERMINATE SXT MARKS~V93
CONTINUE VHF

OUT OF PLANE OATA(VQO)
OVERWRITE NAl wITH ,-) cSM YoOT
CONTINUE V~F

TERMINATF. MARKS(23)
MOVE TO CMD SEAT
eSI TARGEtING FINAL COMP

Res THRUST PROGRAM,056
AutO MNVR Tn RURN ATTITUDE
(180,16S/?76,0)

SUNRISe:

pes THRUST SETUP

CST TARG~TING pROGR~M
LOAD N55 lilITH'
Rl';'.OOOOI
R2';'020830
R3';'+\3000

CALL MAR~TNG ROUTINEIV93,VB7,V57)
(VQ3 AFTER 5 MARKS oROCF.SSED)

(\ O!i +29)

(l 0'5+30)

~ SPS GM~LS H~TURN TO SERVO ~ -3~

~ NUll , ~

~ GMRl MTR$~OFF(~FQUENTTAlLY) ~
~ TVe SERVO PWR(~OTH)-OFF ~

* FOil I SeAlE_511 1I

* RATE-LOW " 1I

'. ROT eONT pwR'OTRECTIAOTH)-OFFli -3?
* PRO ~
it, ,F 16 A'i (va-sooY) ~

.* THC-NUll VG COMPONENT~ 1I
, THC-lOCKED 1I
,~ RHC-lOcKEO 1I

~ 'EMS FUNCTION-VHF RNG' 1I
'4:1 ' EMS MOoE_VHF RNG ~,* VHF RNG-RESET 1I

* MN BUS TIE(2)-OFF 1I* . PRO . 1I

~.,~" .• F3713t;1 . 1I".
*.***~******lI******~*******************o***lI*****_9.

'·(104034)



Gr:, T
-1S2­OQO,-; , EIIENT PROG

ti'05+35)

11 05+31'+55)
~*~**~***********~*~****~*****~***
CS"I CST P/O 8UH"I( ",0, I

1180, 171/27"', 0 I
.*~***o~**o******o~**o*.o***ao***a

/ P2 II I

(p 33 I •

AOS

COH T.ARGETlNG PRQGRAI"
MOllE To LEe;

CALL MARKING Rou'rINinU87;V57r
(1193 AFTER 3 MARK~ PROCESSEDI

, ,

RENDEZVOUS NAV PROG;;AM
AllTo MNUR TO SXT T~ACK

(1 '3 OEG)
(180,154 /165,0)

TERMINATE,MARKS(IS)
MOVE, TO 'CMrl' SE AT'
COH TARGEtiNG FINAL COMP (P33)
ROLL 180 OEG~ACQ'~MS~N .,
/0,223/178;61
/RHOe.S8.GriMMA~1731
OUT OF,PLANF. DATA (V901
OVERWRITE NRt wITH ;u) CSM VOOT

SPS THRUSt PROGRAM~VS6 (P40)-
AuTo MNIIR Tn BURN ATTITUDE

'13 DEBI
(0.229/165,01

C1 0<,+03+00)
*****~***********~*~******o******o
CSM PLANE CH&NGECO, ,0)

1;80,161/178,0)
**********************************

(1'06 +24)

(106+0 6 )

(10"+07)

()01\+04)

o

-10

-25

-27

(P41l

IP201

(P41 )

IP30)
CSM VOOT

RC~ THRUST PR9GRAM,V56
ByPASS BURN AT!ITunE MNVR

{18 0 ,15!?/178 • O)

RC~ THRUsT SETUP

TERMINATE MARKSI]O)
MOVE TO CMn SEAT

OUT OF, PLANE DATA V90

OUT OF PLANE UATA(V~O)

MOvE TO ,LER

RE~IDEZvb,us 'NAV' PROr,PAM
';IITo MNVR TO SXT TPACK

(n nEG)
l1QO,H"~/249.0)

CALL MARKING,~OUTINE(V87,V~7)

AFTER,~ SxT MARKS PROCESSIOn
V67,LOAD WR(00057,00034,OOOBl)

q05+511

Ij06+00)

Ii 06+1111

1i 05+371

Ii' 05+58)
E~TERNAL au TARGETTNG
OVFRWRITE'N81 ~ITH l.)

MISSION F RESCUE ftMELtNE APRIL 25,1969



'06~*~*~**~**~O~~U***~*~~**~*U~~***~***~*~ftU*~**U* *
it_,:, l\ 06+21) ....
.iI KEV 40E . " "
.. F SO ]~ (cnMMANDEU R,p,VI " ..
* KEV V5"E " ..* RHC-AR.MEfJ . .. ..
* ALIGN POLL' 10 ""
.. RHC-LOCKElJ .. *
* PRn " ".* 06 ]A (COMM~NDED R,p.y) * ..
·0 MON nOR /l.NVR " "
·0 F' 50 ] A (CoMMI\~IDELJ ~,P.y) .. *
.• 'MN BuS TTE(21-0N(UP) * *
.~ 'SPS HE VLV T8(ROTH)-~P *"
'. SPS HE VL~IBOT~I·AUTo' * *
'~ .. NONESS BUS-MNA * "
.. PRO ' , '" "
·0 06 ] 8 I COMMANDED R, p. '() ...:*
... MONITOR ATT TRtM * *
.;. F 50 ; 8 (COMMANDED R,p,y) .. **••~.o"~*o"***lI"'''o"""*""""""""*""*",,*,,,,,,o*,,*,,*,,,,* *·_·s lio6+2QI' *

SPc; THRUST SETUP IP40) ..
·*0** " * ".." " *""*""0.." " ,,,, ",.-s It06+2Q) .. "
'. *"GOC AqGN"" " ..
,i * "'. " "·tt AL T ·SET KNO~ T(') 60 N"1 .. *
o FDAI SELECT-] * "
'. ATT S!;T THUMI'lWHEELs TO "118 "*

""*

GET
-163­

pr,or:; EV'ENT

NULL ATT ERROR NEEDLES
ON FO.r 1 WrfH ATT
SET TH(IMBI.HE~LS

ATT c;n -GDC
nEPRESS GOC ALir,N PA
FOAl <;ELECT-il2
.ITT SET- tMU

-iI*MTVC CHECKc;oil

8MAG MOOE(3)_ATTI/RATE2
rvc SERVO PWR I~ACI/MNA
rve SERVO PWR 2_AC2/MNB
TRANS CONTR PWR~ON
RHc PWR NoRM:'a.~c .
GMBL MTRS pITC~ 1 STR1-ON
GMBL MTRS YAW 1 STRT-ON
THC-Cl:.OCKWISE
RHC-ARMEI)
RHC.VERIFi No 'Mivc
GMBL MTR~ pITCH 2-STR.-ON
GMBL MTRS YAW 2-STRl-ON
SET SpS GTMBALS TW(?).

PITCH:: -.52'
YAI~ ,;. +.59

RHC-VERIFY "1TVC
THC-NE,'ITRAL
RHC PwR NORM 2_AC/DC
RHC-LOCKEI'l
PRO

06 18 (COMMANOEO.R,P,y)
MONITOR ATT 'TRIM

PROG

*
II

*,"....
""..
II.

*
""
"it...
lo
.*,

-1.1..
it..

.*......
"""....
~

"*..

MISSION F I,ESCUE' TTMF.:L HIE AP,'l11 25,]'169



-164­
PQ(lG EvENT PRO/;

(101'>+33+49)
1I***.II.~**.II*~****~****~II~III1I1**~II*
eSM CIJH RllRN '1-37.1 ~(l.74.H),

(O,?44/1 65,O)
1I1I1I*1I••*II*IIOIlO~II••0~.OIl.OO*••••••o

~ F,50 ,~ (COMMANDEU H.P~V) ~ 0
o ' I<'FY ENTER' ~

~ F SO ?S «IOi04.G~rlL l}q,vE TE~TI ~

* RHC PWR DI RECTIPOTHl·MN6/MNp ~

* RATE-HTGH ' ~* AUTO RCS SEL ,AIC ROLl(41.MNA ~

* PRO ~ ~~~~~~~~~**********~******~~~~*******.*.***.II***** ~O~JiTOR GMHL DIH'VE II ~ SET MOe fT-RESE~.START II
* ,,~F.Q AND TRIM II II ~ONITOR' II

*, 06 40 ITF.'I,VG,oVr~) II ~ SPS'THRUST LT-ON It

~-ii2.~O ~ ~ OV HmYC,ATOR~oEeREASY~IG ' ..
•. FdAl SCALE-SIS * ~+OO+Ol '.
• ,YERIFY SPS TH LT-OFF ~ II ULLAGE-OFF *
.. E;MS MOnE STi'ly '~ ~ 06 40· (TFC.v~,rJVMI '40
, EMS FUNCtIoN.OV SET ~ ~ MONITOR'SPS oPEijATION ,
II LOAD CoH ve , ~ II . PC ~N[)TeATOR_95.105 PSI It

II EM~ FUNCTION-DV ~ ~ MONITOR"S~S ENGiNE' CUTOFF 'It

• THC-ARMEo ~ * SPS THRUST LT.OFF •
• PHC-ARMEIl II ~ F 16 40 (,TFC,VG,OVMI , e'
• av THRUST(Al·NORMAL ~ It oV THRUS'~BOT~)~OFF ,e,
~.iiO.35 ", * II MONITOR' " . " :6

• nSKY 8LANK~: II II PC' INDicAtOR , b '.
~..OO+30 II II ,SPS INU VLV' rNDI41.CLOSE "<t'

• 06 4ft' nFI,VG,oV'o1l II II SPS HE VLv TBIBOTHI'''RP *
~ EMS NOnE-NOR~AL II * ,SP~ GNRLS REf URN 'TO SERVO.
~.OO+15 II * NULL •
~ PERFORM VLLAr;E * II GMBL NTRs-nFF(5~QUENTIALLV) ~
~.no+oS II * TVC SERVO P~RIBnTHI_OFF •
~ , 99 ~o (REQUEsT FO~ EN~INE ENARLE) ~ II ~DAI SCALE-5/1 ~

it . PRO ~ II RATE-LOW •
it 06 4/l (TF.I,Vr;.I)VN) ~ ~ ROT' cnNT pwA DIpECT(BOTHI-OFF*
~**••*.o.it~*.II~.~.III1***••II****II*~*.*****.*II*III1.II~• PRO •



r::VE~IT
-165­
ppor, EVENT

()07+02)
SPS THRUC;T PROGRAM.056

AuTn MNVR T~ BURN ATTITUDE
(56 OEG)
(0,17 4 /10.01

..............................~ *~ ~ ..

... 7 (10:;.02) ..

.. KEy 40E ..

.. F 50 18 (COMMANDED R,P,v) ..

.. KEV VS6E ..

.. RHC~ARMEn ..

.. ALIGN ROll TO ..

.. RHC-Ln~KED ..

.. PRO ..

.. 06 18 (COMMANDEO R,P,v) ..

.. MONITOR MNVR ..

.. F 50 18 (COMMA~OED R,P,V) *
.... MN BUS T1E(2)-ONIUPI ** SPS HE VLV TaIBnTH)_BP ..
.. sPS HE VLVIBOTHi-AUTO ..
.. NONESS RUS-MNA ..
.. PRO. It

.. 06 }A (COMMANOED R.P,v) ~

.. MONITOR ATT TRIM ..

.. F 50 1B (COMMANDED R,P,v) ..
****~****~~~~~*~~*~*~*~*o~**~****~~~~o~***~****o*
·4 (107+05)

. SPS THRUST SETUP (P40)
....**..**~ ....**..*..***......o..........*..*.. **..~** ......*....**..*..*
.. *
* ..
"-4 (J'07.0?) 0

.. o"GOC ALIGN~.. *
o 6

(p20)

(P141

(P34)

COMP

TFRMTNATE MARKS(171
t'OIiE TO cMn SEAT
TPT TARGETING FINAL

VFR1FY OROEAL(V8,)

RENDEZVOUS NAV PROr,PAM
AUTO MNVR TO SXT TRACK

1:>7 f)EG)
IO,2?Q/138.0)
MOllE To \,.EB

TPT TARGETING
LOnD N55 WITH
R2~.20A30 .
R3';+13nOO'

CALL MARKING ROUTIN~(VB7,V~7)

('191 AFTER 3 ~ARK~ PROCER~fDI

()07+01l

1106+44)

11 06.57.)

.3i

• F 16 RC; (IJr,-AOOY) .. -7
• T'iC-NULL 'I'; t::O"PONENT<:; ..
• THC-LOCKED ..
~ Rl-tC-LOCKEI.l ..
~ EI-'S FUNCTIoN.V"'F 1'l~IG ..
, I';MS t~ODE_VHF' ROIl':; ..
I VHF RNG-RESET ..
t MN BUS Tr~(2).nFF ..
I P Rt) ..
i' F 37 RR ...

, •••**~.~o***o*o*~*~*~*~***~o~~**~*~*o~~~****~*o**
..133 q 06.36)

http:TRCBnTH).BP


(lET
-166­
PPO~ EvENT

liLT SET KNOB Tn 6r NM
FDAI SELECT-'
nTT SET TrlUM~WH~ELS Tn N18
NULL ATT ERROR NEEnLE~

ON FOAl 1 'WTTH ATT
SET THUMaWHFFL<;

ATT sET-GUC
·nEpRESs GUC ALTr.N pB

FOAl SELECT-II?'
'ATT SET-TM!)

. ~ 0' ,

1I11~'TVC CHEcKS"1 .

BMAG MoDE(3)-ATTl/RATE?
TVC SERVO pWR l-ACl}~NA

TVC SERVO pWR ~~AC2/MNR
TRANS cONTR P~A~ON

RHO PWp NORM 2_AC
GMBL MTR! pITCH 1 sTRT.ON
GMSL MiRS VAW 1 STRT-ON
THC-CLoCKWISE
RHC-ARMED '
RHC-VERIFY NO MTVC
GM~L MTRS pITCH 2-sTRT-ON
GMAL MTRS VAW' '2~sTRT-nN
SET sP~ GIMaAL<; TW(21_

. PITCH = -.5?
YAW = •• 5'l

RHC-VERIFY MTVC
THC-NEUTRAL
pHC PWR NORM ~-IIC/nC

RHe-LOCKEU" ' ,
PRo

II II 06 1R rCoMMANDEO P,P,v) II
II II yONIToR ArT TRI,' II
" II F 50 18 (CoMMANDEn P,P,v) II
" II KEy ENTER "
" II F 50 25 100204 (lMRL ORIGE TEST) "
,II II RHC pw~ OTPECT(BOTHI-M~A/MNA "
II II RATE-HIGH *
II II AUTO RCS SEL AIr ROLL(41~MNA "
II II PRO . . . II

II II MONITOR GMBL DRrVE "
II II - SEll ANn -TpIM II
II II 06 40' (TFI,VG~hVMI "
1I'1I~02.00 "
II II FOAl SCALE-SIS "
* II VERIFY SPS TH LT-OFF II
II II E~S M6DtoST~Y' •
lI·lI EMS FUN~TION_DV SET •
II II LOAD T~t VC *
II II EMS FUN~TjON-OV ..
* II THC-ARMED •
• II RHC-AFlMED ..•
.. II I~V THRUST i AI _NORMAL . 00'
" lI-OO. j5 . - ,*.
II II OSKY RLANKS •
II 11-00.,0 ..
II II 06 40 tTFI.VG.nVMI II
.. II £M~ MODE-NORMAL ..
II lI-oo+i; ..
" "II 'PERFORM ULLA('lE •
• "-00+05 ..
• II F 99 40 (REQUESi' FOR ENr,INE ENABLE) .•
II II . pRO ,,- *
.. II 06 40 tTFi.vG.nVMI ..
II 1I1111*"**I*III1•••lI***OIl*.*.*******•••**"*II**••I***.*

MISSIO~ F RESCUE TIMELr~E APRTl 25.1Q6'l

http:THRusTcA).NO


GET fVENT
-167­
PROr, EvtNT PROG

* F 11'; 8R (Va-BODy) •
• THC-NUbL V6 COM~ONENTS •
a THC-Ln~KFn •
* RHC-LOCKFn •
• F,MS FIJ~ICT1oN_VHj; RNI; •
• EMS MO~E-VHF RNr, •
• , VHF RNG-R'SET a
* "N aUS TTE'(21-0FF a
• PRO II
* F 37 BR II
••II••IIII*•••*IIIIII.IIII.II•••II.IIII••••••*~.IIII.*•••••••••

+2

(P35)

(P411

(P41 )

, (P20)

, (P35)

RENDEZVOUS NAV PROG~AM

AUTO MNVR TO SXT T~ACK
137 IlEG)
CO,~47/47,O)

MOVE TO U,13
MCC TARGFTtNG PROGR~M

RCS THRU~T PROGRAM
8YPASS AllRN ATTtTUnE

CO,2<;8/311,U)
RCS THRUST SETUP

CALL MARKtNB ROUTIN~IV93,V87,V57)

:, LOS

TE~MrNATE MARKS(8)

MeC TARGETINr, FINAL COMP

007.18)

, ULLAGE.OFF
'06 40" (TFC,Ve,OVM)

'MONITOR SPS OPERATION
PC INDICATOQ.9S.10S 0st'

MONITOR S~S ENGINE CUTOFF
SPS THRUST LT-OFF

F 16 40 (TFC'''~,IJVM)-

DV THRIJST(80THI_OFF
MONITOR

PC 'INDICATOR" 0
SPS INJ "LV TND(4)-CLOSE
SpS HE vLv TR(BOTHI_HP
SPS GMBLS RETURN TO ~ERVO

NuLL
GMRL MTRS-OFFCSEQUENTIALLY)
TVC SERVO PWRIROTHI-OFF
FDA I SCALE-51}
RATE-LoW
ROT CQNT
PRO

(\07+08+54)
~~u~****~~~***#**~~***************
C~~ TPT ~UDNC-?4.0.~.q)

10,16 9 11().0).•.....·.·.*.*.·...*•••••••*aa*.a •
• ~.**II.II*•••*•••••••••••••••*.*.*•••*.*.**••*••*

SET Moe ET-RF.SET.START *
~oNITOR *

SPS THRUST I T.ON •
OV -INDICAT6~.OECREA~TNG *

**•
••••·,-

~ +3
•
•a
• +11 "a
a +12
II
a +1~~5

••
~wR DTRECTCROTH).OFF*

•

http:FI4rCTTnN.VH


-168­
ppor. ,-

n07.?3.S4l
*~***o~*~****#***u**u******o**~***
cs·, l.jCC 1 OlIIRN

tn,?6 4 /3n.o)
~*o!t*itit* *09***'* ~*-#* it *... 'O .. 'R' tt **~~. oCt *** tlo"

***a**~**~~*~~****.**~***o**~**~*o**
~ pRAK1NG G~lF~ ~fTTrlE ANGLE *
~ 30 FPS ~T AnOO FT ,13 ~EG. *
* 20 FPS AT 3000 FT .26 nEG. *
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9.6.2 RENDEZVOUS NAVIGATION SUMMARY WITH SUN ANGlES
CSM ACTIVE LM RESCUE-PARTIAL INSERTION=120 FP$

(MISSION F)
IT - INITIATE TRACK
CT - CEASE TRACK

(OUT-OF-PLANE SUN ANGLE IS 4 DEG)

SUN ANGLE
(LOS TO SUN)

GET EVENT DEG

102:43 LM PARTIAL INSERTION
102:47 SUNSET
103:32 CSM RESCUE
103:33 SUNRISE
103 :55 IT (SXT) (V93,20/20) 129
104:00 116
104:05 102
104:10 87
104: 15 CT (SXT) 74
104:30 CSM CSI ONE
104:42 SUNSET
105:00 IT (SXT/VHF) (V93,6/5,V93,17/18)
105: 05 CT (SXT)
105 :23 CT (VHF)
105:29 SUNRISE
105:32 CSM CSI TWO
105: 41 IT (SXT/VHF) (4/3,V67,00057,00034,OOOOl;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/VH F) 59
106:34 CSM CDH
106:40 IT (SXT/VHF) (4/3, V93 ,13/H) 9
106:44 SUNSET 4
106:57 CT (SXT/VHF)
107 :09 CSM TPI
107:12 IT (SXT/VHF) (V93,8/8)
107: 20 CT (SXT/VHF)
107: 24 CSM MCC1
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

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

** ""*
TIME ROLL PITCH PITCH PITCH
GET ORDEAL INERTIAl. MNVR

102 :46 180 32 272
103: 25 180 165 28~ 19
103:32 180 180 282
103:35. 180 141 233 49
104: 19 180 345 281 175
104:30 180 0 281
104: 52 180 162 11 90
105: 27 180 165 276
105:32 180 171 276
105:37· 180 164 249 27
106:00 180 155 178
106 :03 180 161 178
106:04 180 154 165 13

106:22 0 223 178
106: 27 0 229 165
106:34 0 244 165
106:36 0 229 13& 27
107:02 0 174 10 56
107: 09 0 189 10
107: 11 0 247 47 37
107: 22 0 258 30
107:24 0 264 30
107:37 0 287 17
107 :39 0 293 17
107: 40 0 262 341 28

107:52 0 298 341.
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