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.0

PURPOSE

This document contains the nominal GNCS crew procedures

for the CSM-107 spacecraft which will be the target vehicle
for the LM-5 active lunar orbit rendezvous. The procedures

are given in the form of an onboard rendezvous checklist and

as a set of detailed CSM procedures. Also included are onboard
rendezvous checklists for fifteen LM rescue and abort cases.
Detailed Test Objective H, Reference 8.1, subject "Landing LM
Location” will be satisfied during this portion of the mission.

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 1is 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 5340 or Mr. Richard J. Otto, Jr.,
Apollo Flight Crew Support Group, Houston Operations, McDonnell
Douglas Astronautics Company, Extension 6101,



2.0

INTRODUCTION

The CSM-107/LM-5 lunar orbit rendezvous exercise will begin
during the thirteenth revolution with undocking at 100:15:00 and
end at approximately 127:40:38 with post rendezvous station
keeping. The CSM procedures during this period are divided

into nine segments of major activities which are discussed

in detail in Section 3.0.

A nominal CSM-107/LM-5 mission profile is contained in

Figure {2-1). This figure shows the locations in time and
relative positions in space of the most significant nominal
mission events. Trajectory data used to generate the mission
profile and timeline for procedures development were obtained
from Reference8.18. The rendezvous navigation update schedule
assumed in the procedures was obtained from References 8.3
and B.5. The schedule indicates tracking periods and assumes
a one mark per minute frequency for both SXT and VHF marks
taken during a track period. The minimum number of marks
required during a tracking periéd are specified in the
rendezvous checkiist. However, it is recommended that more
than the minimum number be planned since systems monitoring
requirements or target visibility problems often pre-empt
taking all the planned marks. In addition, the general

rules for SXT/VHF marking as defined in Reference 8.4 should
be followed.


http:Reference8.18

A history of the CSM body attitudes during the rendezvous
accompanies the major events discussed and is presented
in Figures (2-2) through (2-7). Each figure illustrates
the body attitudes with respect to the Moon, Sun, and
Earth and indicates FDAI roll, pitch, and yaw gimbal
angles and the ORDEAL pitch angle for significant events
during each Tunar orbit. The orbital position of the C3M
at each event is assumed and no attempt is made to show
the LM orbital position other than the indication of it
being above (below) and behind (ahead) the CSM.

Sections 4.0, 5.0, and 6.0 contain the onboard nominal
rendezvous checklist; a summary timeline and summary check-
1ist for the nominal mission, and the procedures ground
rules, detailed nominal mission procedures, and CSM attitude
summary, respectively. Section 7.0 includes a description
of the 15 abort and rescue cases as described in Reference
8.14. Also the one-page onboard rescue checklist and rela-
tive motion plot and pad page for each of the 15 abort and
rescue cases are included. These cases are:

1)  Partial DOI (<25 FPS) (CSM Active)
2)  Partial DOI (225 FPS) (CSM Active)
3) No PDI, + 12 {LM Active)
4)  No PDI, + 12 (LM Active)

5) < 60 No PDI-l + 12 (CSM Active)
6) > 60 No PDI] + 12 (CSM Active)
7) < 40 No PDI2 + 12 (CSM Active)

8) 40 - 90 No PDI, + 12 (CSM Active)



9)
10)
11)
12)
13)
14)
15)

2 90 No PDI, + 12 (CSM Active)

PDI, < 10 Variable Insertion (LM Active)

PDI, + 12 (10-12.5 Minutes) {CSM Active)

PDI-I + 14:12 (12.5-15 Minutes) (CSM Active)

PDI-i + 21:24 Preferred Lift-off (T2) (ESM Active)
PDI2 < 14.5 Variable Insertion (LM Active)

PDI, + 19:22 Preferred Lift-off (Tz) (CSM Active)
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FIGURE 2-3
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FIGURE 2-4
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FIGURE 2-5
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FIGURE 2-6
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DISCUSSION OF NOMINAL MAJOR EVENTS

Undocking and Separation

The preparation for undocking includes cbtaining a MCC-H
uplink of the CSM vector and copying the separation maneuver
pad at 99:10, Forty-three minutes prior to undocking an
automatic maneuver to the undocking attitude is performed
using extended verb 49. This attitude is identical inertially
to the separation burn attitude except for the T4-degree

yaw which is required during a pre-undocking 1M AGS calibra-
tion. Prior to undocking, the CSM is yawed to zero degrees,

a RR transponder check is made, the GDC is aligned to the

IMU, the FDAI ORDEAL is verified, and the DAP is reloaded to
reflect a CSM only configuration. At 100:15 undoeking 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 CSM-active separation
burn at 100:39:58, the CMP will lead:the ExternaliDV Program,
P30, with a minus 2.5 FPS VGZ (Tocal vertical). The RCS
Thrust Program, P47, will be called and an automatic maneuver

will be made to the burn attitude which is shown in Figure (2-2).

(This should be a very smail maneuver since the undocking at-
titude was the inertial separation burn attitude.) The burn
will be accomplished 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 HBA can be utilized
for communication during the separation burn.
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Descent Orbit Insertion

Following the CSM separation burn, the Rendezvous Navigation
Program, P20, will be called and the CSM maneuvered auto-
matically 42 degrees to the preferved track axis for LM radar,
VHF range, and optics checks. At 100:52 the U'M-P#6-D0I-afd
PDI1 + 12 abort pads, and the CSM rescue pad will be copied.
An IMU realign to REFSMMAT will be performed after sunset at
107:00 using the.IMU Realign Program, P52. At approximately

101:16.CSM and LM state vectors will be uplinked by MCC-H.
Since the CSM does not backup the BOI burn, its only function

will be to monitor the LM burn and hold an attitude which pro-
vides 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 Toaded with the LM DOI burn
parameters and these data incorporated when the burn is con-
firmed by the LM. LM DOI occurs at 107:38:48,

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

Powered- Descent Initiation

Following the DOI burn, Program P20 will be called and the CSM
attitude will be trimmed to the preferred track axis, if -.
required. The CMP will confirm that the rendezvous navigation
program is tracking the LM correctly. A period of SXT/VHF
marking is scheduled at 101:52 AH 102:]7.cthe CMP ‘will cease
tracking and maneuver in order to acquire MSFN with the HGA .
At 102:19 Program P20 will be called and-the :GSM widl he o
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maneuvered to the preferred track axis. Four minutes
prior to PDI the CMP will enter Program PO0. The DAP
will be Toaded with a maneuver rate of .2 degree

per second in order to maintain the LM in the SXT

during powered descent. Extended verb 49 is used

to initiate the pitch down rate at one minute after

PDI initiation. At 102:35:14 the LM powered descent will
be initiated with nominal touchdown occurring at 102:47:11
The CSM has HGA coverage from A0S until the P20 tracking
is initiated. HGA coverage is again acquired during the
LM powered descent.

Orbital Navigation

Following LM touchdown, a IMU realign to REFSMMAT will be
performed at 103:01, using the IMU Realign Program, P52.
The GDC will be aligned to the IMU and ORDEAL will be
.verified. At 103:17 the orbital navigation PAD will be
copied. At 104:01 a manual maneuveruto the tracking: «
attitude will be performed. At 104:07 a pitch rate will

be initiated to offset orbital motion during the P22 tracking

sequence, The Orbital Navigation Program, P22, will be
called at 104:07 and the PAD information will be Toaded.
The CMP will take five SXT marks on the Tanding site.

CSM Plane (hange

Following the P22 tracking, the CSM is maneuvered at 104:43
to acquire MSFN. At about 104:58, MCC-H uplinks the plane
change REFSMMAT. The IMU is aligned to the plane change
REFSMMAT using the gyro torquing technique in the IMU
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Realign Program, P52, at 105:04. The GDC is then aligned
to the IMU. At 105:27 the Ground Track Determination
Program, P21, may be called. At 106:15 the plane change
PAD is recorded and the CSM state vector and target Toad
are uplinked by MCC-H. At 106:37 the CSM is maneuvered
to the plane change burn attitude. P30 is called at 106:52
and the plane change burn parameters are loaded. The SPS
thrusting program, P40, is entered at 106:56. The CSM
plane change burn occurs at - 107:05:34. At 107:08 the

CSM reacquires MSFN and the 1ift-off REFSMMAT is upTinked
into the CMC. The platform is aligned to the lift-off
REFSMMAT at 107:14 using the same procedure described
above. The CSM is then maneuvered to the rest attitude.

Concentric Sequence Initjation

Immediately following the insertion burn, a P52 IMU re-
align 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 trim
maneuver will be made to the preferred track attitude. At
124:48 the CSI Targeting Program, P32, is called and the

CSM backup CSI targeting parameters are Toaded. The CSM CSI
burn will be targeted for 125:21:20 which is identical to the
LM TIGN. A period of SXT/VHF marking will then take place
from 124:50 to 124:55 followed by a peried of VHF only marks
to 125:09, Concurrently with the VHF only tracking, the CMP
will obtain the LM and CSM out-of-plane velocities from
extended verb 20 for inclusion in the LM and CSM CSI targeting
programs.
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Program P40 will be called at 125:13 and an automatic
pitch maneuver of 76 degrees will be made to the backup
CST burn attitude. At approximately 125:15 the LM will
voice over its CSI solution for P76. The LM CSI burn
occurs at 125:21:20. After verification of the nominal
LM CSI burn, the CMP will incorporate the LM burn para-
meters in Program P76.

The CSM attitude, as specified in Figure (2-6) is compatible
with HGA coverage from insertion through LOS at 125:08.

Constant Delta Height and Plane Change

At 125:27 approximately five minutes after the LM CSI burn,
Program P20 will be called and an automatic maneuver of 30
degrees will be made to the preferred track axis. A period

of SXT/VHF marks occurs from 125:29 to 125:50. At 125:32
after three SXT/VHF marks, the WR matrix (2000,2) will be
Toaded. Extended verb 90 will be called at 125:43 and the
out-of-plane targeting parameters for the LM plane change
maneuver will be computed and voiced to the (M. 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-cf-plane positions with radar tracking. Following the LM
plane change burn at 125:50:40, the target DV parameters are
incorporated into the LM state vector. Since the CSM normally
does not backup the LM plane change burn, a trim maneuver to
the preferred track axis should not be required when Program P20
is called at 125:53. SXT and VHF marks will be taken -
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from 125:53 to 126:05, at which time tracking is terminated

and the CSM will voice to the LM an extended verb 90 out-of-plane
solution, At 126:10 the CDH Targeting Program, P33, will be
calied and the CSM backup CDH burn will be targeted for 126:19:40
which is the LM TIGN. The RCS Thrust Program, P41, is called

at 126:14 and the burn attitude maneuver is bypassed for the
nominally small burn. Approximately four minutes before the

LM CBH burn, the CMP copies the LM CDH pad for later loading of
Program P76. Following the LM CDH burn at 126:19:40, Program

P76 is called and the LM CDH burn incorporated into the CMC LM
state vector.

The CSM attitude, as specified in Figure (2-7), is not compatible
with HGA coverage from AOS until the end of the track period at
about 126:05.

Terminal Phase Initiation

After completion of the LM CDH burn, Program P20 will be called
which will request an automatic maneuver of 27 degrees to the
preferred tracking attitude. SXT and VHF marks are stheduled for

a period.starting at 126:24. It is probable that sun interference
in the SXT will 1imit the total number of SXT marks to 11 taken in
darkness. At 126:30, Program P34 will be called and the CSM backup
TPI burn data will be Toaded with the elevation angle option,

After obtaining a CSM TPI TIGN, P34 will be terminated by recalling
P20. SXT and VHF marks are scheduled from 126:34 until 126:45. After
moving to the command seat, the CMP will verify the ORDEAL FDAI. He
will then recall P34, and using the TIGN option with the LM computed
LM TIGN, compute the CSM TPI backup burn parameters. However, if the
LM PGNCS has failed, the CMP will obtain a TPI solution based upon the
elevation angle option. Program P40 will be called and an automatic
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maneuver of 52 degrees will be made to the TPI burn attitude.
The TPI burn will nominally be performed at 126:58:27 with a
CSM to LM elevation angle of 208.3 degrees. After the LM has
completed the burn, the CMP will incorporate the LM target DV
in Program P76. As seen in Figure (2-7), the CSM has HGA
coverage from prior to CDH through the TPI burn.

TPI to Station Keeping

After the TPI burn, Program P20 w11l be called and the CSM

will be automatically maneuvered 34 degrees to the preferred
track attitude. The CMP will move to the LEB during the
maneuver, call the MCC Targeting Program, P35, and take SXT

and YHF marks for eight minutes starting at 127:02, After
obtajning the MCC1 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 track-
ing attitude. The MCC1 burn will nominally be performed by the
LM at 127:13:27 (TPI plus 15 minutes). After MCC1 the CMP will
incorporate the LM MCC1 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 w111l be taken for a period of nine minutes terminating
at 127:25  The MCC2 solution will be compared with the LM MCC2
solution, after which Program P41 will be called. The CSM will
remain at the preferred tracking attitude while the LM performs

MCC2 at 127:28:27 (TPI plus 30 minutes). After MCC2 the CMP

will incorporate the LM Target DV in Program P76.
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The CSM will then be maneuvered automatically 37 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
Tine-of-sight control and braking. Should the LM experience
difficulty, the CSM will perform the Tine-of-sight control
and braking. The braking gates are specified in the check-
Tist of Section 4.0, TPF nominally occurs at 127:40:38,
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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 word description of the checklist events. The
rendezvous checklist procedures have in part been verified

on a man-in-the-loop simulator. Additional simulations

will occur before launch and the rendezvous checklist updated
accordingly to produce a verified checklist.

The nominal onboard rendezvous checklist inciudes procedures
for performing CSM GNCS activities required during the

LM active rendezvous., Activities reauired for the opera-

ti1on and/or monitoring of systems other than the GNCS are
included in the rendezvous checklist by the appropriate systems
personnei.
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—FOR LM RCS COLD FIRE CHECKS

DISABLE CSM ROLL JETS
—RATE-HIGH; DB-MAX

-—FOR LM RCS HOT FIRE CHECKS
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" VERIFY RNDZ XPNDR - HTR

— DAP
21111Y (38427  (-00089
(x1111) (33657) (+00032)

| O . l | I

AEANONANONERANOaoEET g ANNRESERERENASANNAUASHANRANNAN = =17 L) == ANRAOERAREEOSUROERAND NN

77777777777 777777//777777%7///77/77%

[Le]
w
w
T




-23-

99:30

WO

100:00

7727227722777

V62-5C CONT-CMC-AUTO
—-V49; MNVR TO UNDOCKING ATTITUDE (0,244/14,14)

(INERTIAL SEP ATT EXCEPT 14° YAW)
UNDOCK GET 100:15:00

| CONFIGURE CAMERA:

CM/SEQ/18/CEX-BRKT (RH WIN)
MIR (11,250, =) 6FPS, 15 MIN
—PREPARE TV CAMERA FOR USE (WINDOW NO.2)

—CMC MODE-FREE (AS REQ FOR AGS CALIB)

CMC MODE-AUTO {AFTER 32 SEC)

VERIFY MAX DB FOR AGS CALIB

SYSTEMS CHECKS AND SWITCH VERIFICATION

WAIT FOR LM TO COMPUTE AGS ALIGN & GIVE GO, THEN
YAW 14° LEFT AFTER LM AGS CALIB (0,313/14,0)

RR XPNDR CHECKS: (CONFIRM [M RR SELF TEST COMPLETE)
—— RNDZ XPNDR ACTIVATION & SELF TEST

cb RNDZ XPNDR FLT BUS - close (verifv)

RNDZ XPNDR - HTR for 24 min(1 min if self test only)
RNDZ XPNDR - PWR

SYS TEST ind ->1 vde

6/23

SYS TEST (Lh) - XPNDR; SYS TEST (rh) - A {RRT XMTR OUT PWR)
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100:00

ATSNENERAERRARRNEVTONANNNAYNEERDRER' LY O I=

SYS TEST ind ->1 vdc ]
RNDZ XPNDR - OPERATE; SYS TEST ind - 0 -4.5 vde

sYS TEST (rh) - C (RRT FREQ LOCK)
SYS TEST ind - <.8 vdc unlocked, > 4 vdc Tocked

SYS TEST (rh) - B

6/23

sYs TEST (rh) - B (RRT AGC SIG); RNDZ XPNDR - TEST (hold)

| HAND CONTROLLER ADJ/ARMED; THC POWER - ON
SIMPLEX A RCY ONLY - B DATA
RECORD, FWD, LBR (AS REQUESTED BY LM)

| [ GDC ALIGN TO IMU
" ORDEAL (v83) (R=R=0) (

2
SC CONT - SCS; LOAD DAP xn?]); V46
DOCK PROBE CB(2)-~TN
BMAGS-ATT 1/ RATE 2
START 16MM CAMERA -
|| "unpockInG (100:15:00)(0,13/14,0)

AUTO RCS SEL - B3 - MNA
DY CG-CSM C4 - MNB
RR XPNDR-PWR(VERIFY)

V64;ACQ HGA
PHOTOS: COLOR TV
INSPECT LM

(LM 360° YAW)

INSPECT %

100230

UNDOCK %
£X
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— COORDINATE WITH LM
i VHF B ~ DUPLEX ; RANGING - ON
MONITOR LM RR CHECKS
-1 £ COMPARE EMS VHF AND V83 RANGE
al OPTICS CHECKS (ONLY DO NOT MAR
- g DOI P76 PAD
100:50— 2 84 . . o | =
- £ 33 . . s '
| 8| copy_
HE S P01, +12 ABORT P76 PAD o
18 84l o . e _1(0,148/56,0)
—é 33 - : : T LT LI
Ry CSM RESCUE PAD £ 100:523
Bl 33 . . . - |PHASING ZR= 0.372
] E 37 ° ° o PDI-I‘( 10 ﬁﬁf.ﬁ.‘.‘?uﬁ
s 37 . . . 'PDI;> 10 T )
10l:p0— =




-26-

101:

VYO M pN SRR ONERN ORI AN R NN DA RN R AR O RSN RN RO RN AN RO EN R RN INARN ERGRI AN A NN ARD

05
93

T TORQUE

— P52 (OPTION 3)

101

1D2

1D3

—— GDC ALIGN TO IMU
VERIFY ORDEAL {V83)

—- P00; MCC-H UPLINK
CSM AND LM VECTORS
CONFIRM PROPER SOLO CONFIG
ECS HOSES, COUCHES
CAMERA, STOWAGE
PANEL 10 SET FOR RELAY

MASTER ALARM AMPLIFIER - RIGGED

— SYSTEM CHECKS PRIOR TO LOS

—
»
MERKAR
» .
SATIRN, . _

/

/.jllillllllll;

50 .
45
40
35

30

6/23

(101:00) o
{0,176/39,0)

ERRERGEEONAN RN

101:09 E
R= 1.10;
R= 4.8 =

ROREEEARBAANEY

.

__-/.

20 x
) 1 ALPHERATZ
EARTH®,
2 19
BieHDA 5
0
(100:56)
(0,38,0)
:IIIIIIIIIIHIIE
= 101:26 S
= R=1.843
= R=2.9 =
o arnnf




-27-

102500

%777

7772

6/23
__VHF SIMPLEX A - REC ONLY - B DATA
(RECORD, FWD, LBR)
—P20 AUTO MNVR TO SXT TRACK (67°) (0,217/332,0)
| LM DOI(101:38:48)(-72.7,0,14.5)
VHF B - DUPLEX RANGING - ON
VHF RCY ONLY - OFF DOI
COMPUTE RDOT FOR LM
—  CONFIRM LM DOI (0,214/321,0)
P76 (ADD' 20 SEC); Vg2 (LM R2=2)(60X9) S EEIRRERNDNEIS
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--POO; V48 (]1101

x1111) ; V49 LOAD (0,140,0)

—— OPTICS - RESOLVED/MED/ZERQ-QFF
TRACK LM MANUALLY

(EVENT TIMER START)

——MSFN ENABLES S-BAND RELAY

TLM PDI (102:35:14)]

L
| PROCEED; PITCH DOWN -.2°/SEC
TO P52 ATT (0,206/80,0)

f

PDI
(0,18/310,0)

~— SWITCH TO OMNI-C (AS REQUIRED)

_/

TOUCHDOWN
(0,282/180,0)

[LM_TOUCHDOWN (102:47:11)]
MAN ATT PITCH - ACC CMD

—V44 SET LUNAR SURFACE FLAG

~—KEEP PITCHING TO P52 ATT
VHF RANGING - OFF
__VHF T/R (PANEL 9) TO RECEIVE

RR XPNR - OFF
V463STOP PITCHsMAN ATT PITCH - RATE CMD AT (0,206/80,0)
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—P52 (OPTION 3) os| 1
i
93| | ,
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i
T TORQUE .

— GDC ALIGN

——VERIFY ORDEAL (V83)

(POSSIBLE P27 UPLINK OF
RLS AND CSM S/V)

—MNVR TO MSFN SUGGESTED ATT
SYSTEMS CHECKS PRIOR TO LOS

l

(103:00)

RICEL X &35
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20
15
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— COPY P22 PAD MENKAR O (0,72,0)
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"LoS/C CONT-SCS; MNVR +X BELOW HORIZON 2° (0,352,0)
PO0; V48 {11100\ ; V49 LOAD (0,330,0)
X111
— CMC - AUTO (0,338/352,0)
PRO - PRO
MAN ATT (PITCH) - ACCEL CMD
P22:
RESOLVED - MED - ZERO -~ CMC
F 06 45 (R3=MGA)
PRO
F 05 70 LOAD 10000
F 06 89 LOAD LANDING SITE
LAT
LONG/2
ALT
OPTICS ZERQ - OFF; PRO
06 92 SHAFT, TRUNNION ... orerecesecmenscmmaseonrmnnanes “
-NOTE ‘POSSIBLE ALARM i
EPE%CS MODE - MAN : 407 IF TRUN>50° i
: RECALL 06 92 :
i AND RESET WHEN<50°:
T | . s 4 1 |(Hor)
72 . o . b H{MK)
(TAKE 5 MARKS 30 SEC APART; : T ,
[\HOLD AT F 06 49 FOR 30 SEC o |NM (N OR S)
89 H . | ) .
LAT  LONG/2 ALT
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11101
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L v64; ACQ HGA
—FDAI 2 - INERTIAL

——MCC-H UPLINK (PLANE CHANGE REFSMMAT)
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I05:00 6/23
| é § CMC MODE - FREE
-2 \— P52 (OPTION 1) PLANE CHANGE REFSMMAT
| E \ ‘GYRO TORQUING 22| ! i ; i .
: E \ 0 45 1}
- 5 \——-cmc - HoLD
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105210~ E §
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i
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105220-—: g §
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105!30j §
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MNVR(?S REQUIRED FOR PHOTOGRAPHY
p=

ROLL AS REQUIRED
Y=0

V37E 21E

F 04 06 R1 00002, SPECIFY VEHICLE
R2 00001, CSM
PRO

F 06 34 GET LAT, LONG
LOAD DESIRED GET

PRO

F 06 43 LAT, LONG, ALT
(RECYCLE) V32E TO 2 (INCREMENT GET 10 MIN)
(EXIT) PRO

F37
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107:30--

| PQO; Ved; ACQHGA
" MCC-H UPLINK (LIFTOFF: REFSMMAT)

6/23

NORTH PLANE CHANGE

| v49: LOAD ————22{ | | i e

MNVR COMPLETE - CMC MODE FREE

— P52 (OPTION 1)LIFT OFF REFSMMAT

GYRO TORQUING oof T ‘ L 1

90 90
™ (MC - HOLD

— GDC ALIGN TO IMU
— QORDEAL (v83)

BEGIN REST AND EAT PERIND
82,128/218,0)

FOLLOW FLIGHT PLAN UNTIL124 00

SLEEP ATTITUDE
(82,128/218,0)
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L Vv49 LOAD (0,73

YHF CONFIGURATION CHECK
DUPLEX B - T/R_VHF - RANGING

—V48 CONFIG (;}%?}p
—— V49 MNVR TO LIFT OFF ATT (0,206,0)

—S BAND SOUELCH-OFF (CONFIRM)

— MSFN RELAY DISABLED

»0)
START MNVR AT LIFT OFF

PRO (PITCH DOWN .2 DEG/SEC TO P52 ATT)

LIFT - OFF (124:23:25)

INSERTION
(0,235/119,0)

SWITCH TO OMNL A (AS REQUIRED)

%

6/23

LIFT OFF
(0,3006/206,0)
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_———————.._._.._..___,

V93 (NOT BEFORE 5 SXT MARKS PROCESSED)

AUTO MNVR COMPLETE (0,202/73,0) R°&t i :i
Va8 {11102 L ALDESARAN .
X1111 (124:36) .20 MIRFAK
L p52 (OPTION 3) (0,72,0) s
L] ] Illllllllllg \ME":{AR z
£124:35 = SaTUR
§ =251 7 E 05 . . ©olIp
| PO0; V64 ﬁnunlull 93 o ! 1D2
MCC-H UPLINK LM VECTOR . D3
ZERO OPTICS
——REQUEST LM TURN ON .
TRACKER LIGHT T TORQUE ¢ 3 .
L P20; AUTO MNVR TO SXT TRACK{TRIM){0, 232/73 0)
nl ¢ ; s CSI TIGN
P32 LOAD , : . I
55| ‘+00007, +208.30 +130.00 | N,ELEV,
gl . Tp1 Tign CENTANG
xa Va7 PRO TO N45 0 o "
l‘ ------------- ’J /

(0,232/73,0)>\
i SR

V90(R2=1)(N16=CSI TIGN) CSM Y DOT=[ ]

V88  PRO ON V51
% ’ V90(R2=2) (N16=CSI TIGN) VOICE LMY DOT TO IM =[__= |




-41-

6/23
125200— =
IHN
1IN
1 \ Fl
E § SYSTEMS CHECKS AND EVENT TIMER
— :'_.: =AQNERERNAANI=
1 \ﬁ 2. 125:05%
_o\lﬁ 25165 1412
S \ YE &nnulnnlc
. , AH
2 - \-—— PRO ON N45 75 N s AT-CSIADH
125:10—| \ -lmqmmmAT-CDH/TPI
i \ 81 . . . e JAVCSI-LY
LOAD N81 VGY WITH (-) CSM YDOT
7 \ BUS TIES 82 ) : : AV CDH-LVY
8 - \—MO; AUTO é o L o |
| \ MNVR (76°)"(0,156/269,0) V56 (TERMINATE P20)
— 6 \—copv LM CSI SOLUTION= l ) .
] \ SPS CHECKLIST 84 . R R
— § 33 H : : -]
1253520~ \ o
] § (LM €SI (125:21:20) (49.4, 0, 0) @
o | N\ lcsm cst (125:21:20)(-49.9,0,0) ! cs1
P76(ADD: 23 SEC) __ [(0,180/269,0)
7 V82(LM R2=2)(45x45)
- BUS TIES
~ — P20; AUTO MNVR TO SXT TRACK (30°)(0,228/299,0)
-51 — —[-V57; Va7
125:30—
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125:30

1252 50—

n I <™ —

N

Xy

§ PRC ON V51 i

PRO ON V51 AFTER 3 MARKS PROCESSED
V673 LOAD N99 (+02000,+00020,+00001)

V57
V16 N45

6/23

=i ISR RRIEIRES

2 125:362
= 113. 7»—

?--129 E
l!lllll!lllll—

L
1
)

| (V88 OBTAINLM PC TIGN-=16] ' ¢

V90 (R2=2) (N16=PC TIGN)UO!CE LM Y DOT TO LM

COPY LM PC P76 PAD 5y
—V57; V87 :

1
4

V16 N45 33 . 3 .

SIF NO PLANE CHANGE CONTINUE MARKS
dPRO ON V51;

| ¥p76 LOAD LM PC BURN DATA

ves

PC

126:00—

BRI O =

S
X
/N

[ LM PLANE CHANGE (125:50:40)(0,226/228,0) |

P76 INCORPORATE
P20 V57; V87

V93 AFTER THREE MARKS PROCESSED

L)
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126100

1262

1263

CANSEIEROEDNEaEACOBRCNINANDACONNIARREENNOANODEERRRARSRENGEZ 1 ) S INANOERNOCURNERSNADOENNNBENORENORENZ AN RANE

6/23
PRO ON V51; V88
V90(R2=2)(N16=CDH T!GN) VOICE LM Y DOT To LM=[ |
Vo0 (R2=1) (N16=CDH TIGN) CSM Y DOT =
e
E; dlllldll'lllﬁ
ER = 94,5]
53 LOAD LM CDH TIGH LM ACTIVE) 2R i;l?’.l.'.‘h,
i 13 } 3 O | AH
FINAL COMP B i . L pp—
P4T; BYPASS 2 : — AT-TPL/TPI
MNVR FOR &1 N L e ' & AV CDH-LV
I \s}ggu_ BURNS:  LOAD N81 WITH (<) CSM Y DOT
RCS SETUP ‘
L |M CDH P76——
8 . |

LI S— "
X I

LM CDH (126:19:40)(-1.9,0,4.1)
CSM CDH (126:19:40f22.2,0,-2.7) )
P76 [(0,239/160,0

__ p20; AUTO MNVR TO .SXT TRACK( 27°)(0,232/133,0)

~—V57; V87
|

V93 (AFTER 3 MARKS)
CONTINUE MARKS UNTIL SUNSHAFTING)

CDH

&

r
’

&

-n::ululnlln;
-126 =
=R = 69 9]-
2R =-119.8%5

::muumus:

) PRO ON V51 37 ® °

TPI TIGN

L] @ <.
P34 (ELEVATION gc|+00000

+208.30[+130.00

N,ELANG,WT}"

ANGLE OPTION) PRO ON N45
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FANGEABEENN AR RN R NI N FHN G NN ORI AT RN EN N GEENANROE TR RN E T 40 SRR RIGAR A NAEO DN R NNRERNAKANARD

6/23
370 v | 81 & i L 1 eI TIeN
e 20 RECALL P20™Cy,
§ §P—COPY LM TPI TIGN———33] 3 * 2 |
X
\ T :'I IlllllllIIlI!:
§ / P 2 40%6 285
v =R = =
§ ? :IFSII-;:I]I.IIIGIIISI-
§ j LM TPI TIGH
v88; s+ ' .
§ PRO’ ON V5"| +ooooo' i ;ooooo' +130.00 N’Eﬁf}m
\’Piﬂ 53 ! P %EJTPI
\ 2 A N R U
\ o 3 S I
\ BUS TIES 59 L 4 " L 4 ve-Los
§ SET MDC EVENT TIMER
\_ P40 AUTO MNVR;
\ V56 (TERMINATE P20)(52°)(0,191/5,0)
%_copv LM TPI P76 PAD ggf ,
§ SPS CHECKLIST 33 :L T : *
§ LM TPI (126:58:27)}(21.8,-.1,-11. 0)
\. CSM TPI (126:58:27)(-22.3,0.1,10. 9
\ Pass (ADD: 12 sk¢) | ¢ 0,208/5,0 |
§_P§zo ;;\FUITEOS MNVR TO SXT TRACK (34°)(0,248/39, 0
P35 '% TPI
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127300 6/23
+4 - E§ V93; V57; V87
n § \ S WO_T_E_EO—WO_T—Kff— V93 "iF' LTI T TTIT T IEY
“[h\x ! “TORQEQMlJ = 127:11 &
] Oiﬁg%.r ““““““““ ER-17.19 5
-i\<’ 5!5!;:!193!3!-
] %SSH V88 COPY CSM MCC1 SOLUTION
. §§§F PRO ON V51 :
12 §§§ P35 FINAL COMP—- 81 e P
i8] §§§ PRO AT TPI +12) . ,
. §§§ COPY LM MCC1 (P76)— = . :-
- §§§ P41 (BYPASS oa [ y
. §§§ AUTO MNVR) - - . e o
15— ‘§§§ TR R B N S
= §§§ (0,266/18,0)
] § P63 P3: J%UTOIMN;NVR TO SXT _
+18 - CK (TR
_ SQS V93: v57; yg7! : 4§§§
. SS% TNOTE: DO NOT KEY V93 IF SKT OR VAF ONLY]
1 NS~ - - I98AETER 3 MARKS PROCESSED _ .
127320~ \ X
N 81
_ v ’
B Fq P35 FINAL COMP 84 : !
. o (PRO AT TPT +27)—=
97— MCC1+12 33

_COPY LM MCC2 P76 PAD
7 I P41 (BYPASS AUTO MNVR) |

+30 - MCC2 (127:28:27) (0,300/7,0) N
— P76 §§§
127 — po0; V89 (R2=2), AUTO MNVR TO

.COAS TRACK (37°}(0,275/330,0) MCC2
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6/23
127330 16 RCS JETS - ON
-3 :.Illlllllllllll"'
_ P47; V83 AT R = 1.25 N.M. =127:26 =
- E R = 5 60:
] BRAKING GATES R =-52,28
SESRNUNINERERIE=
438 — . RETICLE
| R(FPS) R(FT) R(N.M.) ANGLE (DEG)
_ 30 6000 1.0 .13
4 20 3000 .5 .26
1275 40— 10 1500 .25 .54
: 5 500 -08 1.6 IS TENSRNNETIIES
300 .05 2.7 = 127: 31065
——d :,'-' R - -
B 200 .03 4.0 SR =-12.35
] ]00 _02 8-5 :llllllllllllll-
- TPF (127:40:38)
12750~
—~ DOCK CHECKLIST; TPF %
— CB DOCK PROBE (2) - TN
] — CB SECS ARM (2) - 1N
= PROBE RETRACT -VERIFY
1A SECS PYRO ARM A AND B - ON
— 0 4 QUADS - ON (8 T/B - GRAY)
43 CMC - AUTO
| s AT CONTACT:
= CMC MODE FREE
-1z NULL RATES
- BOTTLES PRIM (2), SEC (2)
1283: 00— g 6'[112)
DAP (1_1111




5.0

-47.

NOMINAL MAJOR PROCEDURES SUMMARY

The following sections present a summary timeline and
checklist of major CSM activities during the nominal
Mission G LM active rendezvous. The timeline in Section
5.0 will aid in interpreting the data included in the
onboard rendezvous checklist and serves as a time cor-
related table of contents for the nominal detaiied
procedures which follow in Section 6.0. In addition,
Section 5.2 includes a one-page summary checklist for the
nominal mission.



5.1 SUMMARY TIMELINE

GETY

{(99+10)

{99+18)

(99+20)

(99+21)
{99+22)

{99425}

(99+2T)

EVENT PHOG

MCC=H UPL TNK CSM
STATE VECTOR

TRANSFER THIS VEHICILE STATE VECTOH

TO OTHER VEHICLE STATE VECTOR (V68)

COPY CSM SEP PaD

DON HELMET AND GLOVES

(P00

SC CONT =» 8CS

RATE = LOW

ATT 0B = MIN .

LM RCS COLD FIRE CHECKS

DISABLE CSM™ ROLL JETS
RATE = HIGH
ATT DB = mMaX

LM RCS HQT FIRE CHECKS
ENABLE A/C ANU BrsD pOLL

VERIFY AUTO RCS SEL
wC4 (=PLITCH=X)=0FF
wBI{+YAWX) =OFF
FOR LM RR SELF TEST

VERIFY RNDZ XPNDR«KTR

LOAD .0AP wITH GROUND UPDATE
(21111} (36427) (=-00089)
(X1111) (33657) (+00032)

MISSICON G SUMMARY TIMELINE

GET

{99+32}

{99+35)

{99+42)
(99+51)

(99+57)

(100+07)

EVENT PRUG

L0S

DISPLAY TOTAL ATTITUDE ERRCR(V6?2)

SC CONT w AMC

CMC MODE ~ AUTO

AUTO MNVR TO ( Oy lé4s 14)  (V49)
(INERTIAL SEP ATT EXCEPT YAW)

CONF LUURE CAMERA
SUNUP

cMC MODE«FREE (AS REQD FOR LM
AGS CALIR)
CMC MODE=AUTO(AFTER 32 SEC)
VERIFY MAX DB FOR AGS CALIE
PERFORM SYSTEMS CHECKS AND
SWITCH VERIFICATICN
WAIT FOR Ly TO COMPUTYE AGS ALIGN
AND GIVE GOy THEN
YAW 14 DEG LLEFT AFTER LM AGS
CALLIB (0, 313/14e 0}

RNDZ XPNDR CHECKS

HAND CONTROLLERS ADJ/ARMED
THC POMERenN

VHF A=SIMPLEX

VHF ROV ONLY=B DATA

TAPE RECORDER=FWD

PCM BIT RATE=LOW



wgH

=5

GEY

(100+10)
GDC ALIGN TO ImU

EVENT pPRAR

(100+11)
(100+13)

VERIFY ORDEAL (VAR3)
SC CONT=SCS
RELOAD DAP (11102),(Vv46)
{x1il11l)

BMAG MQDE - ATT 1/RATE 2
(100+15+00)

H#uddatdadtdosditadtddgadtdatrdprdanpdond

UNDOCKTNG (04 13714, 0)

EETL Y TR R LERE 2R R R FY L R TROAE  E R

AUTO RCS SEL=H3=MNA

C4=MNR

DV CG=CSM

RNUDZ XPNDR FPuwR-PWR (VERIFY)
{100+19)

AnS

ACUUIRE HGA (V64)

ACTIVATE COLOR Tv

TARE PHOTOS

INSPECT LM DURING M 360 NDEG YAwW

{P0n)

(100+32)

SET EMS= 102,5
(100434}

BMAG MQODE = RATE 2

S§C CONT=~CMC

CMC MODE = AUTO
(100+35}

EXTERNAL DV TARGETING

LOAD VGZ = =25

{P30)

MISSION G SUMMARY TIMELINE

~49-

-3

GET EVENT PRNG
(100+37)
RCS THRUST PRDGRAM (P4])
AUTO MNVR TO BURN ATTITUDE
{TRIM)
(100+38)
RCS THRUSY SETUP (P41)

(100+39+58)
ﬂ*&&*ﬁ-ﬁ%-ﬁ*ﬁ##ﬁﬂ####ﬁ-%“ﬂ**#ﬂ .- X-X:-X-3-X.}
CSM SEPARATION {0s 0O» =2.5)

{(0e 90714y ()
LR I E P T P L R e L L

(100+44)

RENDEZVOUS NAV PROGRAM

AUTO MNVR TO SXT TRACK
(09148/5640)

yHF B=DUPLEY

VHF RANGING-RANGING

MONITOR LM RR CHECKS

COMPLRE EMS VYHMF AND VB3 RANGE

PERFORM OPTICS CHECKS

(P20}
{42 DEG)

{100+52)
CORY DQI P76 PAD
cOPY PDIYl + 12 P76 PAD
CORY CSM RESCUE PAD
(100+54)
SUNDOWN
(101400}
1My REALIGN TO REFSMMAT
(OPTION 3)
COPY GYRO TORQUE ANGLES

{P52)

(101+08)
GPC ALIGN TO IMU
VERIFY ORDFAL (V83)



~-h0-

GET EVENT PRNG GET EVENT PRUG
(101+10) {101+44)
MCC=H UPLINK CSM AND LM (PUNY RENDEZVOUS NAV PROCRAM (F20)
STATE VECTORS POSSIBLE AUTO MNVR TOQ SXT TRACK
(101+26) : (TRIM)
SYSTEMS CHECK PHIOR TO LOS (09224/313,0)
(101+28) {101 +49)
LOS START CAMFRAS REMOTE OPERATION
{101+31) INITIATE OPTICS TRACK ONLY
. VHF A«SIMPLEX (101+58)
VHF RCV ONLY=b DATA REINITIALTIZE W MATRIX (VG3)
TAPE RECOQRDER=FWD CALL MARKING ROUTINE (VST)
PCM BIT RATE=-LOW SET VHF RANGE FLAG (VET)
(101+33) {102+07)
RENDEZVOUS Nav PROBRAM (P2D) TERMINATE MARKS
AuTO MANVR TO ST TRACK (67 DEG) (102+1L7)
(0e217/733200) A0%
(101+38+48) ACQUIRE HGA (V64) (POL)
e g e L L R L R L R T Y ) (102+19)
LM DOI(=72,74Usl4a5) RENDEZVOUS NAV PROGRAM {P20)
Fr ey FEee et ERETEEY TR R Y AUTO MNVAR To §XT TRACK(TRIN)
VHF p=DURLEX (0 352/3304¢ 0) ’
VHF RANGING=RANGING (102+2%)
vHF RCV ONLY=GFF OBTAIN GO/NO GO FOR PDI ABCRY
COMPUTE RDOT FOR LW 1102+27)
(101+40) CONF IRM S<BAND SQUELCH=OFF
SUNUP (102+32)
(101+42) RELOAU DAP(11101)
CONFIRM LM DCI (X1111)
TAHGET Dv PRCGRAHM (P76) AUTO MNVR TO (0 1409 0) (V49)
{ADD 20 SECQKDS) (102+39+14)

MAINFAIN | .M IN SXT FIELD OF VIEw

LM ORBIT PARAMETER DISPLAY(VE2)
(60Xx9) : phphababogpraaatabanatisbnaaadtane

L® PDI
TR YT L L LR A R L L2k kg

MISSION G SUMMARY TYMEL INE


http:DOI(-72.7,u,14.5i

GET EVENT PRAG
(102+36)
PRO (PITCH Down AT ,2 DEG,SEC To
PS2 ATTITUDE)
{102+43) )
SWITcH T0 OMNI=Ctas REQUIRED)
{102+46)
MSFN ENABLES S=Banp RELAY
{102+47+11)
HORGHRHRFGHPIGB ST SRS po G saiby ity
LM TOUCHDOWN
HHH S A SRS A RPN SR B BB SIG B G Gyt
VAN ATT (PITCH) « acCEL CMD
{102+53)
SUNDOWN
SET LUNAR SURFACE FILAG (V4s)
{102+85)
VHF RANGINMG « OFF
VHF T/R = RECEIVE
{102+57)
RR XPNDR=OFF
STOP PITCH RATE
MANUAL ATT(PIICH) -« RATE CMD
AT PITCH ANGLE OF RO DEG
{0y 206/809 U)
{103+01)
IMU REALIGN TO REFGMMAT (P52)
(OPTION )
COPY GYRO TORGUING ANGLES
(103+07)
GNC AL IGH
(103+09)

VERIFY ORDEAL {VB3)

/

MISSION G SUMMARY TIMEL INE

57

GET
{103+17)

(103+22)

(103+29)
{(103+39)
(104401

{10607

(1044+15)
(104+43)

EVENT PROG

COPY P22 PAD INTO CHECKLIST AT GET
TIME OF 104425
(POSSIBLE P27 UPLINK OF RLS AND
CSM STATE VECTORS)

MNVR TO MSFN SUGGESTED ATTITUDE
SYSTEMS CHrCKS PRIOR TO LS

L.0s
SUNUP

SC CONT = S$CS
MNVR #X AXTS TO 2 DEG BELOW
HORIZON (04 352, 0)
CMC IDLING PROGRAM
RELOAD DAP(11100)
(X1111)
AUTO MNVR TO(0433040) {V49)

(POU)

CMC MODE w AUTO
PRO(START MNVR) ,
MAN ATT (PITCH) = ACCEL CMC
ORBIT NAY PROGRAM

(TAKE 5 MARKS 30 SEC APART)

(R22)

A0s

CMC IDLING PROGRAM

MAN ATT(PITCR)} « RATE CMD

RELOAD DAP (11101}
(X1111) )

AUTO MNVR T0(270,101+45) (V49)

(POO)



GET
(104+51)
(104+55)
(104:257)
(104+59)

(105+04)

(105+08)
(105+11)
(106+}2)

(105427)

(105+27)
(105+37)

(106+13)

EVENT PROG

SUNDQOWN
ACUWUIRE HGA {Vba)

FDAT Sw 2 = INERT AL

MCCaH UPLTNK (PE2T)
(PLANE CHANGE REFSMMAT)

CMC MODE -~ FREE

IMU REALIGN TU REFSMMAT (PSP

PLANE CHANGE REFSwMAT
(OPTION 1}

GYRO TORQUING

CMC MONE = HCLY

G6DC ALYGM

INITIATE EAT FERIOD

SYSTEMS CHECKS PRICR TO LOS
(P21 1F DESIREW)

L0S

SUNUP
MNVR AS REQUIHED ForR PHUTOGRAPHY

AgS

MISSION 6 SUMMARY TIME{TNE

GET
(106+15)

(106+37)

(106+580)

(106+52)
(106+56)
{10657

FVENT PROG

ACQUIRE HGBA (V64) (PUC)

MCC=H UPLINK CSM STATE vECTOR AND
TARGET LoAD

RECORL PLANE CHANGE MNVR PAD

AUTU MNVR TO (0g¢ 09 O} (V49)

COARSE ALIGN CDU {(val)

LOAD N92 wITH PAD SHAFT ANC
TRUNNION

PRO

SUNDOWN

gTaR CrECK

EXTERNAL DV TARGETING (P30)
RURN ATTITUDE MNVR (P41)
sPs THRUST SETUP {P40)

(107+05+34)

t107+08)

{10710}

**#*###*dﬁﬂﬁ-%ﬁ***ﬁﬁﬁﬁ####&ﬂ*ﬂ%#%ﬁ#
CSM PLANE CHANGE (0, 16,6,40)

{oey 0y O
X231 -2- 2 S P Y -2 L b R X h A d- X Ao f:g-2-s

(PO
(P27}

ACQUIRE HGA (V64)
MCC=F UPLINK
(LIFT=OFF REFSMMAT)

AUTO MNVR TO (0, 45,y 0) (V49)
AFTER MNVR COMPLETE
cMC MODE = FREE



GET
(107+14)

(107+17)
(107+18)
(107+19)
(107+25)
(107+26)

EVENT elod

IMU REALIGN TO

LANDING SITE REFSMMAT
(UPTION 1)

GYRO TORQUING

(P52)

CMC MODE - HOLD
GDC ALIGN TO ImU
ORDEAL (VAR3)
LOS

BEGIN REST AND EAT PERIOD
AUTO MNVR TO KEST ATTITUDE

MISSION G SuMMARY TIMEL TNE

-53-

GET EVENT PROG
(124+00)
ACQUIRE HGA(VE4) {PO0)
T T vHF CONFIGURATION CHECK
VHF B = QUPLEX
VHF T/R = RECEIVE
VHF RANGING = RANGING
(124+02)
- RELOAD DAP (11101)
(X1i111)
(124+03)
AUTO MNVR TO (0, 2069 0) (V49)
(124+10)
CONF IRM SeBAND SQUELCH=OFF
(124+12)
MSFN RELAY DISABLED
(124+15)
AUTO MNVR TO (0y 739 0) (V49
START MNVR AT LIFT=OFF
(12423425}
PRO{PITCH DowN AT 2 DEG/SEC TO
P52 ATTITUDE)
HBLRHRUOG B A RSB BHDY £.X.1-1-2-1-3.3-3. 300 -2 0¥
LIFT=OFF )
LA LA L L DT E R TR Y F ey
(124 +30)
SWITCH To OMNI A{AS REQUIRED)
{1264+430+39)
###‘H&fﬂ##*D#####ﬂ##ﬁ#ﬂ“##ﬂ*ﬂ##*#ﬁb
LM InSERTIpN
LAL AL R LI P2 L LT LT
{124+32)

VHF RANGING LOCK OA
RELAY RDOT TO LM



37

GET
(124+34)

{124+35)

(124+38)
(1244400
(124¢42)

(1264444)

(124+47)

(124449)

(124 +54)

EVENT PRNG

AUTO MNVR COMPLETE
RELOAD Dap (11lle2)
(X11l1)

(0 207,73, D)

IMU REALIGN TO REFSMMAT {(PS?)

tUPTION 3)
COPY GYRQ TORGUE ARGLES
SUNDOWN
MCCmH UPLINK LM STATE VECTOR(PUQ)
REQUEST LM TUKRN ON TRACKER LIGHT
RENDEZVOUS NAV PROGRAM (P20}
AUTO MNVR TO SXT TRACK (TRIM)
(023277340

€51 TARGETING PROGRAM
LOAD CSI TARGETING DPATA

(P32} (P2

REINITIALYZE w MATRTX (V93)
SET yHF RANGE FLAG (vA7)
CAkL MARKING HUUTINE (VST

AFTER FIVE Sx[ MARKS PROCFSSED
REINTTIALZ7E w MATRTY (v93)
TERMINATE SXT MARKS

MISSION G SUMMARY TIMELIME

=R~

“1?

GET
(1264 4+59)

(12%+08)
(1725+09)

(125+13)

(12%+19)

EVENT PRUG

TERMINATE VHF MARKS (VBS)
QUT OF PLANE DATA(vVG0)
(CSF AND LM}

VUICE LM Y DOT TO LM
SET VHF RANGE FLAG (VBT7)

LOs

TERMINATE VHF MARKS

cSt TARGETING FINAL Camp
cOPY CSM CS5T SOLUTYION
LOAD N81 vGY wITH(w)} CSM YCOT

(P32)

SPS THRUST PROGRAM
TERMINATE P20 (V56)

AUTO MNVR TO BURN ATTITUDE
(76 DEG)Y (0s 15672699 0)

{P4u)

COPY LM CSI PAD

$PS [HRUST SETUP (P40)

(125+21+420)

R TR e e Y R L L A Ry
LM CS1(49,440,0)

BHGEIR R BB ABOR S SR HS AN RSB SRALBBEB LS
atpdataida i aoan et tiaRpiaeaaRen
CSM CSI (-4909’0,0)

(0s 1BO/26Q, 0)
gtabedsttp i anaasabapatiatidtoateas
TARGET Dv PROGRAM (PT6)

{abl 23 SECONDS)
t.M ORBIT PARAMETER DISPLAY{VE2)
(45%45)



=51

=30

=29

GET EVENT pRAr
(125+22)

SUNUP
(12527}

RENDEZVOUS NAV PROGRAM (P20}

AUTO MNVR TC SXT TRACK (30 DEG)
(Ge22R/7299140)

(125+29)

CALL MARKING ROUTINE (VST

SET VHF RANGE FLAG(v87)
(125+32)

AFTER THREE MARKS PROCESSFEDs V67T

LOAD NI9(+0200U0++00020,+00001)

CALL MARKING KOUTINE (V5T)
{125+43)

TFRMIMATE VHF MARKING(VYBS)

COPY LM PC TIGN

QUT OF PLANE UQATA(veD)

VvolCeE LM ¥YDOT TO Lwv

COPY ILM PC PAD
{125+45)

Call MARKING HOUTINE(VST)
(125+50)

TERMINATE MARRKS

LOAD TARGET OV PROGRAM (PT&)
{125+50+40)

catiosdpttspataditdtgatdstdanttatdend

LM PLANE CHANGE

P2 e Y R R R L S R R R R TR R R

INCORPQRATE P76 OATA

MISSION G SUMMARY TIMELINE

-55-

-27

=24

-15

=10

«f

0

GFT
(125+53)

(125+54%)

{125+56)

(126+05)

{126+10)

{126+14)

t126+16)

EVENT PROG

RENDEZVOUS NAV PROGRAM (624)
POSSIBLE AUTO MNVR TO SXT TRACK ™
(TRIM)

CALL MARKING ROUTINE(VST)

SET VHF RANGE FLAG (V8T)

’

AOS

AFTER THREE MARKS PROCESSEC
REINITIALTZE W MATRIX (v93)

TERMINATE MARKS
OUT QF PLANE DATA(YOD)
vOICE LM YpoT TO L¥

COH TARGETING FINAL COwMP
cOorY CSM CDH SOLUTION

(P33}

RCS THRUST PROGRAM
BYPASS HURN ATTITUDE MNVR
FOR SMALL BURNS

TERMINATE P20 (V56)

RCS THRUST SETUP

(P41)

(P41)
COPY LM CDH PAD

(126+19+40)

ELE LY R 2R AT B R E LR
LM CDH(=1,9404441)

pHERastaa st aataaataodrdaapaen
HHEBERDEHGHE IS S GBS BRRBBRRRH BN BB

csm cbH (2.2,0,-2.7)

(0e 239/1604 0)
ﬁ“#*ﬂﬁ*”#ﬂgﬁﬂﬁﬁ“ﬂ“ﬂ*ﬁ*ﬂﬁ****ﬂ**#*ﬂ



+25

+29

+32

+36
+39
€47
+48

+53

+5%

GEY

{126+23)

(126+24)

(12627

(126+30)

(126+34)
{(126+37)
(126+45)
(126+46)

{(126+51)

(126453)

-56-

EVENT PRAG
TAKRGET DV PRCGRAM (P76) 0
HENDEZVOUS NaV PROGRAM (PENY

ALITO mMNVR -TO SAT TRACK (27 DEG)
(05232/713340)

CALL MARKING ROUTINF (VE7)
SET VHF RANGE FLAG(VRT)

AFTER THREE MARKS PRCCESSED
REINITTALIZE W MATRTIX (V93)

TPl TARGETING FROGRaAM
(ELEVATION ANGLE cpTION)

(P34)

CaLL MARKING RQUYINE(VST) b
COFY LM TPI TIiGN
TERMINATE MARKS
TPI TARGETING PROGRAV

(TIGN OFTION wlTH LM TIgm)
SET MUC EVENT TIMER

(P34 +12

SPS THRUST PROGRAM

TERMINATE P20 (VS6)

AUTO MNVR TO BURN ATTITUDE (52 OFG)
{0e19175,40)

CoPY LM TP] PI6 PAp

{F40)

$PS THRUST SEITUP (P40}

MISSICN G SUMMARY TIMELINE

GFT EVENT FROG
(166*53027)
pHaBEH 44RO RGBS GRIBHHSE RS RNURY
LM Ip-{ (210519"'#1!"11 n)
pHobdtsddpndaaddapt oot taadtaad
PRI LD TR LR LR A bl R L
esm TP (-22.3,0.1,10.9)
(0y 208/5¢ 0)
PP LT EFER LT Y XY L2 T 2L L Ll E )
TARGET DV PROGRAM (P76}
(A0 12 SFCONDS)
(126+59)
RENDEZVOUS NAV PROGRAM (P20}
AUTO MNVR TO SXT TRACK (34 DEG)
{0y 248/39, 0)
MCC TARGETING PROGRAM (P35}
1127+02)
REINITIALIZE W MATRIX (v93)
cAlLL MARKING ROUTINE(VST)
SET vHF RANGE FLAG(VET)
(127+06)
LCS
(127+10)
TERMINATE MARKS
MCCl TARGETING FINAL COMP (P35}
cOPY CSM MCCl SOLUTION
cOPY LM MCA1 PAD
{127+11)
RCS THRUST PROGRAM {P41)

ByPASS BURN ATTITUDE MNVR



+15%

+18

+27

+Z28

«30

=57-

GET EVENT PROG
{(127+13+27) +32
R NN R L DL L R Y R RO R R
LM MCC1
PR TR e R R L L . E R R Y L R R +38
UGN RS ST PR BN EEDY
CSM MCCL (0e 280/18, U}
#ottaaataandgiiadidsprdatigntdagdiptt
(127+14)
TARGET Dv PRQOGRAM (P76)
MeC2 TARGETING PROGRAM (P35) (P20)
POSSIRLE AUTO MNVR TO SXT TRACK
(TRIM)
(127+16)
REINITIALIZE W MATRIX(VOD)
Cakl. MARKTING ROQUTINE(VST)
SET VHF RANGE FLAG(VRT)
{127+21)
SUNUPp
(127+25)
TERMINATE MARKS
MCC2 TARGETING FINaL COMP  (P35)
CoOPY CSM MCC2 SOLUTTION
COPY LM MeCc?2 PabD
(127«26)
RCS THRUST PROGRAM {P4&1)
RYPASS RURN ATTITUDE MNVR
(127+28+27)

Bapdepnaattaaata g aaddadaaadsniign it
LM MCC2
sptagadtatabuanttasagadaataaattaitdai s
PR WY Y. P Y212 Y- . Y. T Y
CSM MCCZ2 (0» 300/7, D)
Hattggbadaaadat Rty dgaaitipitgat
TARGET DV PROQURAM 1p76)

MISSION G SUMMARY TIMEL (NE

(127+30)

(127+36)

AUTO MNVR T0O COAS TRACK(V8S) (P0O)
(37 DEG) (ns275/330+0)

THRUST MONITORING PROGRAM (P&47)
(KEy v83 AND MONITOR LM BRAKING)

LET LR LR LT L LR LR L Al g b b h fE Akl L

L] [}
# BRAKING GATES AND RET ANGS #
L] i
# 30FPS AT 60COFT.(l,00NM)=, 13 DEG #
% POFPS AT 3JA0O0FT.( SONM)= 26 DEG @
# 10FPS AT 1500FT.( .25NM)=o54 DEG #
# 5FPS AT S00FT.( L08NM)~1,6 DEG #
4 300FT. ( .USNM)"EQT DEG @
# 200FTe( «0D3INM)=440 DEG #
# 100FT.t 02NM)=B.5 DEG #
++ -]
#ﬂn****&*###ﬁ#%###**nﬂﬂﬂﬂ*ﬂ#i*ﬁ*****

(127+40+38)

5 F g S1 45 30 30 3040 40 4 40 48 Sh 4 207 S0 8 PSRRI AR S IR SR IR IR IR O

TPF
FEEL DL LR P22 02 L L L DRl L Lo g4 Ll b L



SUHMARY CHECKLIST FASE 58

] VB TO PLAKE CHAKGE BURH GiKBAL ANGLES(0,0,0} 720, AUTO FUVA T SXT TRACK (30°1(0,288/29%,)
Lo CSH SEP(1GC 39 581(0,0-2 51 (0,907 14 D 30 Y57, ¥87
ug —| -
Y P20 TO SXT TRACK (4Z716,148756,0) s [AFTER 3 SKT HARKS V&7,
s B ¥ | Loke uR (+oz000,+00028,+00001)
¥ f
-] u
50 504 a0 4
e M
£ -
‘PEQ AUTQ HHYE
SPS CHECKLIST
101 00— ; | P76 LORD LK PC BEAN DATA
?5z(OPTION 3) 104 po— 5/C CONT-SL5,HNVR +x BELOW HORIZON 2 [o.3s52,0) | 107 90— 5 Lr FLAKE CHANGE (125 54 %0110 226/220,0]
[roo,vsa, (xnuoj, V49 Loap (9,330,0) — #7E TUCORE DRATE
CSH PLANE EHAMGE (E07 05 % ® 16 6,0} A i{:r 20 ¥57
GOC ALIGH TO BRu, VERIEY ORDERL{U83) POb, ¥64 agn MoA 126 gg— © £
1o #00,HLG-H UPLIRX TSI AND LH STATE VECTORS - KECLI WPL 1% €L) ETOFF REFSKAAT) o0 b e -¥33 AFTEH 3 HARXE PRACESSED
L VOtcE LM wpaT T LM
?SZ(OPTIDN)LIFTOF:- REFSHHMAT b o 8
A GiRo TOR
0 G Au:u TO L4y to— P33 FINAL CQAF, COPY CSA COH SOLUTION
7 20 GROEAL VB3 }
P41, v5E, RCS SETUR
LH oy PG
SYSTEM CHECKS PRIDR TO LOS TAKE 5 MARKS 30 SEL APART BEGIN REST ARD EAT REREODD Tr con 126 13 101 04.3,0.4 0
e csM con (F26 19 ko]é‘z 3 0,-2 7340, 233/60.0
301 20 30— P76 N
FZ0 70 SAT TRAGK (67°)(0,217/)32,0) 15"? “”T" 4 ;':ji“s‘]”;;
i gsa (Afrcn 3 MARKS)
jad —]
” {Lr oo1 (w01 58 Béj-7z 7,0 1% sl(o zth/3zi, o) -, . 2¢e 34 (ELEVATIBR AKOLE OPTIOR}
i ,‘_lﬁ’; [r= g
it 720, V57, VB
[=r—rF20 70 SXT THACK (TAI14}[0,224/313,0] Jisd ; . V57, VE7
b -]
.4 4o
5o} [—={HiTIATE OPTICS TRACK ORLY sl n 5ol COPY LM TPL TIGN
v§3, VE7F, vEy s
: #34 RECALL UITH LM TFI TIGH
Y64, ACH hitd
[
N x 50 pho AUTO HEVR (52°3(0,131/5,0
1az 00— ?,,\' 105 b0 — ACC-H URLWRK[PLAHE CHANGE REFSHNATY 108 4 {s2*) (0,19 )
F,
f5ziaeTion 1) {PLANE CHANGE KEFSHBAT) L TP1 {126 58 27)(21 &,- 1.-01 O} 1
KU FURQHING _1 csn %P1 (126 5B 27)(-z2 3.0 1,10 9) (0 208/3,0)
EDC ALIGK TO IHy 127 00 €,
o L= 125 00— N ._L? sgzzn, ?ES Un'](u 248239,0)
f vBi, us
EAT FERIOD ° 00, VE4 ACQ HEA(I35,193.0) " .
5
. POO,V8Y, ACE Hen{o,3537332,0) 18-
o P20 AUTO HHYRETAIHI{0.349/370,0) 2 1o s Y43 MHVR TO LIFTOFF ATT {0,206,0)
5 . HEC) (127 13 _gai(e 2E€/18,01], P7&, P35,
L | sraRT whVR AT LIFTOEF V33, VA7 LviE), vs7
o
5 20
30 30 20— : .
(PI7CH DOVN 2 DEL/SEC TC P52 ATT) P35 FINAL COMP, P4I {BYPASS AUTO HNVR)
4 PDI_(lpz 140,18 i t——LLFT-0FF (124 23 25){0,3a0/206,0)
V49 AUTO HWVR T 252 .'\r—(’o 206/80 0) HTE AS Rsﬂa"‘“ Fanr PHOTOGRAPHY 30 0,30077,01, P76
Lo -] " M
4. ROLL AT REQU IRED ELiy [t THSERTTO8 (jgk 30 38) {0 235/119,0) VB TO COAS TAASK [37°)(0,275/330,0)
- a7 igy
{tH_TDUCHDOWK (102 &7 11) (0,262/180 0} [ B5z {0pTLON 3) {0,202/72,0) o]
5o YPF 127 40 3
30 50 P00, MEC-# UPLIHK LK VESTOR
P20 AUTO MHYR TO SXT TRACK(0.232/73 0)
P32 LOAD 50+
A !
o3 o0 esaloPTION 3) 106 00— 50— V93, WE?y v37
|
DE ALTON ¥33 AFTER § SXT HARKS BROCESSED
1o VERIFY ORDEAL(VEI) °
10— 125 00— Y80 VOIEE LW ¥DET TO LH
; it v“}“’ i Sn AND 34V TARGET
LOPY P22 F MEE-H U K C3n_Arl Al LOAD
o an H REEDAD PLALHL-CHT\TI'L:E i vk
20 20~ re-|
SYSTEM CHECKS PRION T@ LOS PLO, AUTORNVR{7E™H D, 156/280,0)
€oPY LH C51 S0LUTHOR
3o — -
0 = IR (EER R O
csH CSE fi28 21 20){-i9 9.u D}(D.'IBOIZGS a
Lo i 303 -

FOLDOUT FRAME { FOLDOUT FRAME 2 FOLDOUT FRAME



6.0

6.1
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NOMINAL DETAILED PROCEDURES

The following four sections contain 1} The procedural ground

rules assumed when generating procedures, 2) The detailed

nominal procedures, 3) A summary of the rendezvous navigation
schedule including the angle between the LOS to the Sun and
LOS to the LM, and 4) A Summary of the inertial roll gimbal
angle and the ORDEAL pitch and inerttial pitch gimbal angles

during the nominal G Mission.

Procedures Ground Rules

6.1.1

6.1.2

6.1.3

The CSM will be targeted for the same TIGN as the
LM for the CSI, CDH, and TPI burns. '

The CSM will obtain from the LM the CSI, CDH,
and TPI times utilized in the LGC targeting pro-

grams. These TIGN's are loaded into the CMC targeting

programs.

LM burn data will be 1ncorporated into the CMC
LM state vector using Program P76 following each
LM burn. No attempt will be made to account for
LM burn residuals. The LM burn TIGN 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 DOI (20 Sec), CSI (23 Sec), and TPI
(12 Sec).



6.1.4
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The CSM will compute using V90, the out-of-plane
velocity of the LM prior to the CSI, Plane Change,

and CDH burns for use in the LM targeting pro-
grams.,

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

The GDC will be aligned to the IMU prior to each

backup CSM burn.

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

The PIPA bias determination, EMS DV test, and
EMS accelerometer check, identified 1n the ACH
as required before each SPS burn, need be
scheduled only prior to the entire rendezvous
sequence.

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

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

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



6.1.12

6.1.13

6.1.14

6.1.15

6.1.16

-61-

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

A. P52 5 Min,
B. P76 1 Min,
C. P30 2 Min,
D. P32 Final Comp 3 Min.
E. P33 Final Comp 3 Min,
F. P34 Final Comp 3 Min.

G. P35 Final Comp 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,

A1T automatic maneuvers (DAP) are made at a

rate of .5 Deg/Sec after LM Insertion.

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

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

Recycles for CMC targeting Programs, P32 and
P33, during mark periods have not been
scheduled. They will be included, as desired,
for solution comparison purposes, when they
do not preclude taking the minimum number of
SXT and VHF marks prier to a burn.



6.1

6.1

6.1.

6.1

6.1

6.1

6.1

17

.18

.20

2]

.22

.23
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The delta time between the PRO for Final
Comp in Program P35 and the MCC is three
minutes.

Program P20 will be terminated (V56) in
the thrust program prior to each backup
CSM burn. This will necessitate calling
Program P20 after the burn in addition to
a pre-thrust program. Exceptions: In-
sertion (P00 does it) and the MCC burns.

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

The CSM attitude has been specified to be
compatible with HGA communications when

no other attitude constraint prohibits HGA
coverage.

The GT onboard checklist should closely
resemble the F onboard checklist.

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

Backup charts for the €SI, CDH, TPI, and
MCC burns will not be used in the CSM,
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6.1.24 VHF navigation marks cannot be taken at
ranges greater than 327 nautical miles.



62 DETAILED PROCEDURES

HARBERRRBOBSURGRSGHBEORBOPRRGHE BN BB R G bpBOOtpo

™ #
* MISSION G RENDEZVOUS PROCEDURES #
# )

prrrrrreereree e ey e e T T LR F AT Y

P et RV Y LR L U R R LT

ASSUMED INITIAL SWITCHM SETTINGS "
PETYYTLY YT TR Y Y L3 Y R 2 LR g L LA FE AL L YL Lk L R

#8COR SWITCH SETTINGS##

CMG ATT=IrU

FDAL SCALE=D/1

FDAI SELECT=1/2

FRAl SQURCE~ATT SET

ATT SET=IrU

MAN ATT(3)=RATE CMD

LIMIT CYCLE~OFF

ATT DR=MAX

RATE=L QW

THC~LOCKED

RHC=| L OCKEL

TRANS CONT PWRaON(UP)

ROT CONTR PWR nORMAL=] OFFs?2
AcrsDC

ROT CONTR RWR QIRECT(RNTH)=
OFF

SC CONT=CMC

CMC MODE«AUTO

BMAG MQOE {3)=-RATEZ2

SPS THRUST DTRECT=NORMAL

MISSION G DETAILED PROCEDURES
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LV THRUST (A+B)o0FF
SCS TvE (ROTH)=RATE CMC
SPS GMBL MTR(4)=0FF
DV CG=LM/CSM
IMU CARE=OFF
EMS RO}'L=0OFF
+ 95 G-LFF
LY/SPS IND (BOTH)=PCsGFPI
TVC GMBL, DRIVE (BOTH)=l
FCSM{A+B) -RESEY/OVERRICE
EMS FUNCTION=OFF
EMS MODE=-STBY
UP TLM MDC(CMs1U) =BLOCK
KCS TRNFR«=SM
RANEL 8 CB CLOSED EXCEFTY
RCS LOGIC(2)
DOCK PROBE (2)
ELS BAT A.BaAT B
PL VENT FLT/PL
FLOAY BAG(3)
SECS ARM BAT AyBAT B
AUTO RAS SEL (16)=MNA
EXCEPT =C4{-PITCH=X)=OFF
=BI(+YAWX) wOFF
TVC SERVO PWR (BOTH)=OFF
FOAI/Gpl PWR~BCTH
LOGIC PWR 2/3=QN{UP)
SCS ELECT PWRaGNC/ECA
SIG COND/DRVR BIAS PWR(2)=-ACl



-65-

BMAG PWR(BOTH) =N
COAS PWR (L WIND)=ON
FDAL sWl=INERTTAL
FDAI Sw2-0RB RaTE
EARTH/ZLUNAR=LUNAR

ALT SET KANQH TO AVE AIT
MORE=-OPR/SLOW

aalMp SWITCH SETTINGSH#

G/N PWR=ACI

MN BUS TIE(2)=nFF

NONESS BUS«OFF

PANEL 8§ G6/N CB(10)=CLOSED

pANEL 229 CB CLOSED EXCEPT
MN REL PYRG (2)

#ecMP SWITCH SETTINgS##

G/N PWR CPTICSaON

G/N PWR IMU=ON

CONT SPEED=LO

OPTICS MOUE=CMC

7ERD 0OPTICS=ZERN

RNDZ XPONDER-OQOFF

CONT COUPLING=RESOLVED
SCT TRUN~SLAVE 10 SXT
CONBITION LAMPS-ON

UP TLM(LEB)=ACCEPRT
C/W=NORMAL

C/y=CSM

C/w=POWER

HIGH GAIN ANT TRACK=AUITO
HIGH GAIN ANT BEAMWWIDE
WMIGH GAIN ANT PWR=QN{(UP)
HEIGH GAIN ANT SERVO=PRTIM

MISSION 6 DETALLED PROCENURES
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IR HADNNGHRETN BRI HO RSN S AR RGE GRS RGO UL R

b i
4 TIMELINED RENDEZVOUS PROCENVRES 4
' 4

JHRRRBRGEORREHSN LTSS DD BBERRNGTL BB GRSGB G B HYBSD

YT L T LT ey TR R L PR L P TR g R

’ PROCEDURES THRU UNDOCKING ®
BLECHI R GRS GRS IR I SN S SR A i S (4R Sy SR G B B g S RS

{99+10)
#4MCC-H UPLINK CSM STATE VECTOR®a

PoOO KEY V37E00E

UP TLM(CV} (MDCYLACCEPT
MONITOR UPLINK ACT LT«0ON
MONITOR GMNU UPLINK
MONITOR :UFLINK ACT LT=OFF
UP TLM(CWM) (MDC)aBLOCK
CONFIRM COMP LT=0FF

KEY véeE

COPY SEPARATION PAD
DON HELMET AND GLOVES

{9G418)

BMAG MODE (3) =ATT1/RATER

RATE = LLOW

ATT DB =~ MIN

SC CONT = SCS

LM RCS COLD FIRE CRECKS
(68+20)

AUTO RCS SEL«=A/Cy

B/D ROLL=OFF

MISSION G DETAILECD PROCFDURES

199+25).

{(99+27)

RATE = HIGH
ATT DB = MAX
LM RCS HOT FIRE CHECKS
AUTO RCS SEL=A/Co
B/N ROLL~MNA

VERIFY AUTO RCS SEL
B3I (+YAW=X) =CFF
C4 (.PITCH=X) =OFF
FOR LM RR SELF TEST
VERIFY RNDZ XPADR=HTR

#4LOAD DAP##

F 04 46

F 06 47

F 06 48

KEY V4BE
{DAP CONFIGURATION)}
LOAD

21111
X111l
PRO
(CSM AND LM WT)
L0aD
«36427
+33657
PHO
(SPS GMBL TRIM)
LOAD
~00089
+00032
PRO
KEY VA46E
KEY ve2€

BMAG MODE(3)=RATE 2
SC CONT = cMC
CMC MORE = AUTC

SET MDC ET COUNTING DOWN TO



SEPARATION TIGN
{100+39+58)
{69+32)
L.0OSS OF SIGNaAL
H#UMANEUVER TO UNDOCKING ATTITUDE##

(INERTIAL SEP ATT EXCEPT 14
DEG YAw)

KEY Vv49E
F 06 22 (COMMANDED RyP,v)
LOAD (09 lay 1l4)
PRO
F .50 18 (COMMANDED R,P,v)
PRO
06 18 (COMMANDEL RyP,Y}
MONITOR AUTO MANEUVER
F 50 18 (COMMANDEU RasP,v)
{ 0y 294/14, 14}

KEY ENTER
{99+35)
CONFIGURE CAMERA
CM/SEG/1B/CEX~BRKT (RH WIN)
MIR(F1LlsZ2504 INFINITY)6FPS,
15 MIN
(994642}
SUNUP
{99+5)1)

CMC MODE-FREE(AS RFQ FOR AGS
CaLIB)
CMC MODE=AUTO(AFTER 37 SEC)

VERIFY MAX DB FOR AGS CALIB

PERFORM SYSTEMS CHECK AND
SWITCH VERIFICATION

MISSION G DETAILEC PROCEDURES

(99457),

WAIT FOR LM TO COMPUTE AGS
ALIGN AND GIVE GO AMEAD, THEN
YAW 14 DEG LEFT AFTER
LM AGS CALIBRATION
(04313/14,0)

MOVE 10 LEB

#uRNDZ XPNDR ACTIVATION#e

AND SELF TEST

CB ANDZ XPNDR FLT BUSACLOSE

KNDZ XPNDR-HTR FOR (1 MIN
SELF TEST)

RNDZ XPONDER PWR=ON

SYS TEST (LH)»XxPONDER

SYS TEQT(RH)~A{RRT XMTR QUT
PWR)

RNDZ XPNDR TEST~TEST (mOLD)

SYS TEST IND-GREATER THAN 1 VD

SYS TEST(RH}=B(RRT AGC SIG)

RNDZ XPNDR TEST~TEST (HQLD)

8YS TEST IND=-GREATER THAN 1
voe

RNDZ XPNDR TEST-OPERATE

SYS TEST IND=O=4.5 VOC

SYS TEST(RH)=C(RRT FREG LOCK)

SYS TEeT IND

~LESS THAN ,8 VDC UNLOCKED
*MORE THAN 4 VDC LOCKED

$YS TEST (RH)=B(RRT AGC SI6
OPERATE)

MOVE TO CMD SEAT



(10010)

#8GDC ALIGN TO Ippyue

16 20

(100+11)

KEY V16N20E
(RePyY)
Fhal sw2-INERTIAL

ATT SET THUMBWHEELS TO NZ20

FDAI SELECT=I

NULL ATT ERROR NEERLES
ON FDAI 1 WYTH ATT
SET THUMBWHEFELS

FDAI SELECT=1/7

ATT SET=GUC

DEPRESS GUC ALIGN PB

ATT SET=IMU

FDAL SW2«0RH RATE

##QRDEAL VERIFICATION®#

F 04 12
F 16 44

F 16 54

KEY va2E

(VEWHICLE CQPTION)

PRO

(HA*HP s TFF)

CALC AVE ALT

PRQ

ALT SET KNOB TO AVE ALT

KEY VB3E

(ReRDOT s THETA)

VERIFY R=RDOT=p

IF NOTKEY VE&6E
SLEW/ADJUST FDAY TO THETA
PRo

MISSION G DETAILED PROCEDURES
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(100+13)

§/C CONT=SCS
HMAG MANDE (3)=ATTL1/RATEZ

'GaLoAD DAPu#

F 04 46

F 06 47
F 06 48

KEY V48E

(DAP CONF IGURATION)
LOAD

1
1

X| s
.--n

10
1111
B
PRO

{CSM AND LM WT)
PRO

(SPS GMBL TRIM)
PRO

KEY V46E

#4PROCEDURES FOR UNDOCKING##

INSTALL DOCKING TARGET

RATE«H IGH

ROT COyTR PWR DIRECT(BCTH)=
MNA ,MNB

RHC=ARMED

THC»ARMED

CE DOCK PROBE (2)~CLOSEC

EVENT TMR RESET~DOWN

EVENT ¥MR START(ON CDR SIGNAL)



w29

{100+15)

~-59-

PROBE EXTO/REL-EXTD/REL (HOLLD
UNTIL SEP PLUS 5 SECOANDS

PROBE EXTU/REL TB(2) GRAY 10
8P TO GRAY

MONITOR LM UNDOCKING/MAINTAIN
UNDOCKENG ATTITUDE
(0+13/L490)

PROBE EXTU/REL -RETR

DV CG=CSM

AUTO RCS SELECT
B3 {+YAW=X) «MNA
=C4{=PITCHaYX)=MNA

ROT CONT PWR DIR(BOTH)=0FF

CB DOCK PROBE (2)=0PEN

MISSION G DETAILED PROCEDURES
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perrrevereere P ET TR DD EEA LR AL DL E L L T R THC=LOCKED
& PROCEDURES FCR @ RHC=LOCKED
® UNDOCKING THRU SEPARATTION * w5 (100+35)

A PR e e TR T T R e TR T LR L P30 KEY V37E30¢

F 06 33 (GET O SEP)
. LOAD GET OF SEPARATION

{(100+39+58)
BueSM STATION KEEPINGH#® FRO
. F 06 8] {(VG=LV)
ATT DR=MIN LOAD (0404m2,5)
RNDZ XPNDR PWR.PWR VERIFY PRO
PERFORM STATION KEEPING F 06 42 (HAYHPVG)
MANEUVERS/MAINTAIN 40 FT VERIFY VG=2.5
‘ SEPARATION PRO

F 16 45 (MKSsTFIWMGA)
SET MDC ET TO TFIsCOUNTING

(1004197 DOWN
«n ACQUIRE HGAu#® CONFIRM MGA LESS THAN 45 DEG
" KEY V64E PRO
F 06 51 (RHOyGAMMABLANK) F 37 B8

SLEW HI GAIN ANT

PRO -3 (100+37)

ACQUISITIUN OF SIGNAL #2RCS SEPARATION BURN SETUP##®

ACQUIRE HGA

P4l KEY 41E

ACTIVATE COLOR TV F 50 18 (COMMANDED RyP,Y)

TAKE PHOTUS PRO

INSPECT LM DURING (M 360 DEG 06 18 (COMMANDED R4P,Y)

YAW MONITOR ATT TRIM

(100+32) F 50 18(COMMANDED RePyY)

EMS FUNCTION=Dy SET RAC=ARMED

SET OV INU TO +102,5 ALIGN </C IN RoOLL
(100+34) PRO

BMAG MODE (3)~RatTE 2 06 18 (COMMANDED RyP,Y)

8§/¢ CONT=-CMC MONITOR ATT TRIM

CMC MODE=-AUTQ F 80 18 (COMMANDED ReP,Y)

MISSION G DETAILED PROCEDURES



06 a5

100+40
100435

W00+30
16 85

«00+25

)+00 (100+39+58)
F 16 85

«71-

KEY ENTER

{VG=BODY)

MONITOR COMP ACTV LT

BMAG MODE(3)=ATT 1/RATE 2
RATE=| OW '

EMS FUNCTION=Dy

MONITOR COMP AcTV LT-=0uT
DSKY BLANKS

(VG=BODY) (AVG G ON)
COMP ACTv LT=2 SEC FLASH
EMS MODE-NORMA|

CK VG FOR HI PI1pA BIAS
(LESS THAN 2,0 FPS PER 5
SEC)

THC=ARMED

tVG=80oDY)

SET MDC ET COUNTING UP
FROM SEPARATTON

INCREASE vG=8500Y FROM
(+#2,550,0) TO (+5,04040)
By THRUSTING AFT

LD LT LR Y L R E R L F . L. W

CSM PERFORMS SEPARATIOM RURN
(010’-2.5)
(0,90/149+0)

L2 AL DR L LRl R R AU R R Y )

WHEN BURN COMPLETE, VCICF
CONFIRMATION TO LM

MISSICN G DETAILEC PROCEDURES

F 37 BB

EMS MODE-STBY

RECORD DV IND

EMS FUNCTION=OFF

RRC=LOCKED

THC=LOCKED

BMAG MADE (3)=RATE2

AUTO RES SEL AsC ROLL {4)=0OFF
PRO



il

LT R DL P LU R ELEE LR T TR T Y

PROCEDURES FOR
SEPARATION THRU TOUCHROWN

*
¥*

T ELL LT DR E A E LD L B R LRl R L Y L T R

(100+44)

P20

$HMANEUVER TO 3SXY TrRACK ATTITUDEss

KEY 20E

F 50 18 (COMMANDED RyP,v)

RRO
06 18 (COMMANDED R.P.Y)

MONITOR AUTO MANEUVER
F 50 18 (COMMANDED RyP,v)

(0y 148/5964 0)
KEY ENTER

PERFORM REwD?Z xpCNDER CHECKS

VHF ANT=RT

EMS FUNCTIONaVKHF RNG

EMS MODE«VHF RANG
VHF A = CFF

VYHF B = DUPLEX
VHF RCV OALY=QOFF
VHF RANGING=RNG
VHF RNG=RESET

MONITOR EMS FGOR RANGF

KEY VS83E

F 16 54 (RyR DOToTHETA)

COMPARE EMS AND VB3 RANGE

COMPARE LM RR RANGE AND
RANGE RATE wITH EMS AND
VB3 RANGE AND RANGE RATE

PRO

MISSION G DETAILED PROCFDURES

(100+52)

{100+54)

(10100)

vOVE TC LEB

RERFORM OPTICS CHECKS
ZERO OPTICS~OFF

ZERO OPTICS-ZERO(L1S SEC)
ZERO OPTICS-OFF

MONITOR LM IN sCT AND .SXT
OPTICS MODE=MAN

COPY DOY P76 PAD
COPY NO PDI 1+12 P76 PAD
COPY CSM RESCUE PAD

SUNDOWN

YuREALIGN IMU TO REFSMMATH##

P5&
F 04 06

F 50 25

F 01 70

06 92

ADJUST RETICLE RRTNESS

KEY V3ITESZE

{ALIGN OPTION CODE)

LOAD 00003 IN RZ FOR
REALIGN TO REFSMMAT

PRO

(00015, PERFORM STAR ACQ)

QPTICS MODE=MANUAL

OHC-MANEUVER ScT TO AQG
TWo SUITABLE STARS

PRO

(STAR CODE)

CHECK FIRST STar Cont

ZERO OPTICS~ZERO(1SSEC)

ZERO OPTICS=-OFF

OPTICS MODE-CMg

PRQ

(SHAF T4 TRUN s BLANK}



F .8l

F S0

F 01

06

F 80
F 01

88

25
71

70

92

B

25
71

05

93

MONITOR CPT DRIVE TO STAR ONE
IDENTIFY STAR (ONE

OPTICS MCLE=MARN

(PLEASE VMARK)

CENTER FIKST STaR IN &XT

MARK ON STAR OnE

(000169 TERMINATE MARK SEQ)
PRC

(MARKED STAR C0PE)

PRO

{STAR COQE)

CHECK SECUND STAR CODFE
ZERO OPTICS=ZERD (15SEC)
ZERO DPTICS=OFF

OPTICS MQUE=CMC

PRO

({SHAFT « TRUN #BLANK)

MONITOR CFT DRIVE TO STAR Tue
IDENTIFY STAR TwC

OPTICS MQUE=MAN

(PLEASE MARK)

CENTER SECOND STAR 1IN SXAT
MARK ON STaR Twp

(00016 TERMINATE MAAK SEQ)

PRO

(MARKED STaAR CODE)
PRO

(ANGLE DIFF)

COPY DATA ON CHECKLIST
PRQO

{GYRO TORG ANGLFS)
COPY DATA ON CHECKLIST
MOVE TO CMD SEATY

CMC MODE~FREE

MISSION G DETATLEC PROCFNURES

~73-

F 50 25
F 50 25
F ol 7o
06 82
200
(101+08)

oRO

{00014y PERFORM FINE ALIGN)

PRO

(000154PERFORM STAR AQG)

PRO

{STAR CODE)

LOAD THIRD STAr CODE

CMC MODE~AUTO

MOVE TO LER

ZERO OPTICS=ZERD (15SEC)

ZERO OPTICS=OFF

OPTICS MODE~CMe

PRO

(SHAF T9 TRUN9BLANR)

MUNITOR OPTICS DRIVE TC STAR
THR@E

ZERO OBTICS=ZERD

KEY V3TEQOE
SET LEB ET COUNTING DOWN

TO LM DOI TiGN
(10]1+38448)

MOVE TO CMD SEAT

#aALIGN GDC TO IMU®s

16 20

KEY V16N20E

(RyPaY)

FUOAYI SW2-INERTIAL

ATT SET THUMBWHEELS T0O N20
FUAT SELECT=1



~7h-

NULL ATT ERROR NEEDLES PCM BIT RATE-LOW
ON FDATL 1 WITH ATT (1014+33)
SET THUMBWHEFLS #aMANEUVER TO SXT TRACK ATTITUDE®#
FDAL SELECT=1/7 '
ATT SET=GLC pa0 KEY V3IT7E20F
DEPRESS GUC ALIGN PP F S0 18 (COMMANDED RoPyY)
ATT SET-IMU PRO
FDAI SW2=-0RY RATE 06 18 (COMMANDED RyPyY!}
#OVE TO LER DURING AUTC
##QROEAL VERIFICATION## MANFUVER
F 50 18 (COMMANDED RoP,Y)
KEY V83E {0y 217,332, 0)
F 16 54 (R,RDOTsTHETA) KEY ENTER
SLEW/ADJUST FDAT TO THETA
PRO

ZERO OPYICS-OFF

(101410) OPTICS MODE=CMC
G#MCCuH UPLINK(LCSM anD LM VvECTQR)a#

0+00 (101+38+48)

R TLM(CM) (MDCY mACCEPT P EL L DL Y T F e T YR 2082 - L 4 7.2 1-2-2- 1)
MONITOR UPLINK ACT LTmON LM DOI BURN

MONITOR GND LPLTNK («T72,740414,58)

MONITOR UPLINK ACT LTwOFF BEAGAVBESDEB O DR RADHIBDE DD BN
P TLM{CM) (MOC) wHLOCK

CONFIRM COMP arY LT-0FF MOVE TO CMD SEaAT

CUNFIRM M DOI BURN CONPLETE
SET MDC ET COUNTING DNwN

Tg LM D31 TIGAN

(101 +40)
{10130) SUNUP
LOSS OF SsIgnaL
(101¢31) {101+42)
_VHF AM A=STMPLEYX VHF AM A=OFF
VYHF AM BeUFF VHF AM B=DUPLEX
VHF RCV CNLY=t NATA VHF RCV ONLY=O0FF
TAPE RCDR FWD~FyD VHF RANGING=RN¢

MISSION G DETAILED PROCENURES



-75-

VHF RANGING=RESET(NO vQICE 12
SEC)
COMPUTE RDQT FroM VHF RANGE

KEY V3TE76E

(OVeS OF Lm DOT RURN)
LOAD («72474091405)

PRG

(GETY OF w0l

LOAD LM DOY Tlgn + 20 SEC
{(101+39+068)

DRO

KEY vg2E

(VEHICLE ORTION CODES)
Loap Re=000p7
PRO

(HAsHR 3 TFF)

VERIFY (60X9}

PRO

#HMANEUVER TO TRACK ATTITUNE*#

P76
F 06 84
F 06 33
F 37 a8
F 04 06
F 16 44
F 37 BB
(101444)
P2o
(101+49)

KEY 2Z20E
MOVE TO LEK

ZERO OPTICS~ZERN(1S SEC)
7ERO QPTICS-OFF

START CAVMERAS NHEMOTE OPERATICN
INITIATE LM OPTICS TRACK

MISSION G DETAILED PROCEDNURES

SET LEB ET COUNTING DOWN
T0 LM PDI TIGN

(101 +52)

KEY veo3E

KEY VB9E

(PLEASF MARK)

KEY vaTE

OPTICS MODE MANUAL

OHC~CENTER LM IN SXT

TAKE 15 MARKS N NEXT
FIFTEEN MINUTES

PRO/PROCESS LAST MARK

F 81 88

({102«07)

CEASE TRACKING
ZERO OPTICS=ZERO
OPTICS MODE=CMC
MOVE TO CMI SEAT

(102+17)

P00

ACQUISITION OF SIGNAL
KEY V3TECOE

KEY V64E

(RMOy GAMMA 4 BLANK)
SLEW WY GAIN ANT

PRO

F D6 51

(102+19)

P20

#uMANEUVER TO TRACK ATTITUDE®##

KEY V3TEZ0F
F 50 18 (COMMANDED RyPyY)
PRO
06 18 (COMMANDED RsPyY)
MOVE TO LEB DURING AUTC



TRIM
F.50 1B (COMMANDELD R,P,v)
SRR (0435273304 0)
KEY ENTER
ZERO OPTICS~OFF
INITIATE TRACK ONLY

(102+2%) .
: OBTAIN GC/NO G0 FOR PDY ABORT
(102432} s
P00 KEY V3TEQOE
KEY Vv48E °
F 04 46 (DAP CONFIGURATION)
. .. LoaD_
' 11101
e 1111
PRO a
F 06 47 (CSM AND LM WT)
: _PRO
F 06 48 (SPS GMmBY, ?RIH)
PRO
KEY V&9E

F 06 22 (COMMANDED RoP,vy)
LOAD (0914040}
PRO

F 50 18 (COMMANDED RyP,v)
OPTICS MOLE~MaNyAL
OHC=CENTER LM IN SXT

{102+35+14)
*at«*ebuluaiiﬁ*ii&&uwlﬁ*»*nﬁiinﬁun

. LM POT. v
o&*ﬂa&aﬂihﬁﬁ***w*aﬁn*a****u***ﬂi#n

{102436)
PRO
06 18 (COMMANDED RsP,y)

MISSION G DETAILED PROCENURES

(PITCH DOWN ,2 DEGASEC TO
P52 ATT)

(102+46)
MSFN ENABLES S«BAND RELAY

{102+47411) .
WAL AL EAL LI T T T YT PP TTY 1Y T Y Trgm

LM ToucHDOWN
L2 AL DL LT LYY YT Y FYWE P P anpapa

i MAN ATT(PITCH)*ACCEL orD
ZERO UPTICS'ZERO

(102+53)
SUNDOWN
KEY-VA4ZE (SET LUNAR SURFACE

_ FLAG).

N1024+55) T ——
VHF RANGING -« OFF

_ 'VHF _T/R « RECEIVE !
— [ S, 1 ! ‘—'_“‘—-—-—.._______
(102+57) JRR_XPNDR=OFF  —_ " - -

- IKEY VAGFE i
IMANUAL I?T(Fif“ﬂ: ~ RATE oMB
'(0y 206/800 0), T




-77=

LR AR g 222 2100 Ll B bl LR L TR LT Y T )

’
b
b
*
v

(103+01}

PS2

#

PROCEDURES FOR TQUCHDOWN #

TO CSM PLANE CHANGE L
i

BHENNBRRNRGRURED 4 BB DaRB R GHOHR RSB E R PR LG E Y

SOREALIGN IMU TO REFSMMAT#a

F 04

F 50

F 01

06

. F 51

F 50

" Fol

06

25

70

9c

BB

25

71

ADJUST RETICLE RRTNESS

KEY V3T7ESZ2E ‘

(ALIGN OPTION CODE)

LOAD 00003 IN pr2 FOR
REALIGN TO REFSMMAT

PRO

(00015, PERFORM STAR aACQ)

ZERO QPTICS=0FF

OPTICS MOUE=Man

OHC~MANEUVER SCT TO aAcCa
TWO SUITABLE STARS

PRO

(STAR CODE)

CHECK FIRST STAR CODE

OPTICS MQUE=CMC

PRO

(SHAF T TRUN#BLANK}

MONITOR OPT QRIVE TO STAR ONE

IDENTIFY STAR QONE

OPTICS MODE=MAN

(PLEASE MARK)

CENTER FIRST STAR IN sxT

MARK ON STAR ONE

(00016y TERMINATE MARK SEQ)

PRO

(MARKED STAR CODE)

PRO

MISSION G DETAILEC PROCEDURES

“n

01

06

81

50
01
06

0é

!59
80
01

70

92

88

71
0s

93

(STAR CODE)

CHECK SECOND STAR CODE
ZERO OPTICS=-ZERO {(15SEC)
ZERO OPTICSwOFF

OPTICS MODEwCMC

PRO .

{SHAF T ¢ TRUN y BLANK)
MONITOR OPT DRIVE To STAR TWO
IDENTIFY STAR TWO

OPTICS MODE=MAN

(PLEASE MARK) .

CENTER SECOND :STAR IN.SXT
MARK ON STAR TwO

(00016, TERMINATE MARK SE@)
PRO

{MARKED STAR CODE)

FRO

{ANGLE DIFF)

COPY DATA QN 'QHECKLIST
PRO

{GYRO TORQ ANGLES)

COPY DATA ON QHECKLIST

MOVE TQO CMD SEAT

CMC MORE~FREE

PRO

;20014' PERFORM FINE ALIGN)
O .

(00015,PERFORM STAR AQG)

PRO

(STAR CODE)

LOAD THIRD STAR CODE

CMC MODEwAUTO

MOVE TO LEB



-78-

ZERO OPTICS=ZERnN (15SEC)

ZERO ORTICS=0OFF (103+17)
OPTICS MCUE=CMC

T PR (103+29)
06 92 (SHAFT,TRUNeBLANK) T :
MONITOR CPTICS DRIVE TO STAR (10339

THREE '
ZERO OPTICS=ZERN (104+01)

POO KEY V37E Qo0&

(10307 F 04
: MOVE TO CMD SEaT

SRALIGN GDe TO IMyws

KEY V16NZ0E F 06
16 20 (RoPyY)
FDAI swZ-INERTTAL F 06

ATT SET THUMBWHEELS To N2o
FDAI SELECT=1
NULL ATT ERROR MEEDLES F 06
ON FDALI 1 WITH ATT
SET THUMBWHEELS
FDAI SELECT=1/7 F S0
ATT SET=GOC
DEPRESS GUC ALTGN PB
ATT SET=IMU (104+07)
FDAI Sw2-URB RaTE
{103+09) 06
*v#QRDEAL VERIFICATIon##

KEY V83E

F 16 54 (RyRDOTsTHETA)
SLEW/ADJUST FDAI TO THETA

MISSION G OETAILED PROCEDURES

06

47
48

22

18

18

PRO

COPY P22 PAD AT GET 104+25
LOSS OF SIGNAL

SUNUP

SC CONT - SCS

MNVR +X TO 2 DEG BELOW HORIZON

KEY v48BE
(DAP CONFIGURATION)
LOAD
11100
01111
PRO
{CSM AND LM &T)
FRO
(SPS GMBL TRIM)
PRO
KEY V69E
(COMMANDED RyP,4Y)
LOAD (0,3304+0)
PRO
{COMMANDED RyPoY)
BMAG MODE (3)=RATE 2
SC CONTROL=CMC

PRO

(COMMANDED RoP,yY)

AFTER MANEUVER STARTED
MAN ATT (PITCH)<ACCEL CMD

MOVE TO LEB



H#H*QREBIT NAVIGATION PROGRAM 4

P22 KEY V3TE2ZE
F 06 45 (BLANKy BLANK, MGA)
PRO
f 05 70 (BLANKs LMK CODE, BLANK)
KEY V22EL10000F

F 06 B9 (LATs LONG/Zs¢ ALT)
LOAD (MK CQORDS)
OPTICS ZERO=OFF
PRO
06 92 (SHAFT.TRUN)

OPTICS MCDE=MANUAL
F 51 BB PLEASE MARK
TAKE & MARKS 3n SEC APART

PRO
F 05 71 (BLANKelMK COUE,BLANK)
PRO
F 06 89 (LAT4LONG/29ALT)
PRO
F 06 49 (DELTA RLUELTA vs RLANMK)
HOLD FOR 30 SEc¢
PRO
F 06 89 (LATHLONG/29ALT)
KEY V34E
F 37 BB
POO _ KEY 00E
1104+15) -
:AOS
T105%43)
KEY V46E
MANUAL ATT PITCH=RATE CMD
KEY V48E
F 04 06 (DAP CONFIGURATION)
LOAD
11101
01111

MISSION 6 DETAILED PROCENURES

-.’?-

F 06
F 06
F 06
F 50

06
F 50

{104+51)
{104+459)
F 06

(104+87)

(104 +59)

47
48

22

l8

18

1y

5

PRO
(CSM AND LM WT)

PRO

(SPS GMBL TRIM)
PRO

KEY V4OE

(COMMANDED RyP,Y)

LOAD (270410145)

(COMMANDED R,P,Y)

BMAG MODE (3)~RATE 2

SC CONTROL=~CMC

pPRO

(COMMANDED RyP,Y)

MONITOR AUTO MANEUVER

(COMMANDED R,P,Y)
(270+1014+45)

KEY ENTER

SUNDOWN

KEY v64E

(RHOy GAMMA yBLANK)
SLEW HTYGH GAIN ANT,
PRO

ACQUIRE HGA

FDAT 2-INERTIAL

#4MCCmH UPLINK (PLANE CHANGE#&
REF SMMAT)

UP TLM(CM) (MDC)=ACCEPT
MONITOR UPLINK ACT LT-ON
MONITOR GND UPL INK
MONITOR UPLINK ACT LT=~CFF



UP TLM(CV) (MDC) ~BLL0CK

(105¢04)
. cMe MDDE ~=FREE
#aREALIGN IML TO PLANE CHANGE
REFSMMAT.GYRO TORQUING#«
PS2 KEY V3TES2E
F 04 n6& (000010000248 ANK),
) .PRO . '
F 0622 (RePyeY)’
L0AD N22
PRO
F.B0 25 (00013 GYRO TORQUE)
KEY ENTER

16 20 (RyPyY) |
WHEN TORGUE COMPLETE
F 50 25 (0001a¢ ALIGNMENT CHECK)

KEY ENTER
F 37 BB
(105+08)
PooC KEY 00E
cMC MODE=HOLD
{105¢11)

##ALIGN GOC TC IMyws

KEY V16NZ20E
16 20 (R3PyY)
' FDAL sweg=INERTIAL

ATT SET THUMBWHEELS TO NZ20

FDAI SELECT=]

NULL ATT ERROR NEEDLES
On FDAL 1 WITH ATTY
SET THRUMBWHFELS

FDAY SELECT=1/7

ATT SET=GUC

DERPRESS GDC ALIGN PB

MISSION G DETAILED PROCEDURES

{105¢12)
(105+27)
(105437)
(106413)
(106+15)

F 06 51

(106+437)

F 06 22

F 50 18

ATT SET=IMU

INITIATE €AT PERIOD

LOSS of SiGNaL

SUNUP

ACQUISITION OF sSIGnaL

KEY V64E

(RHO s GAMMA s BLANK)

SET ANTENNA TO THESE ANGLES

PRO
ACQUIRE HGA

#eMCCm=H UPLINK CSM STATE VECTOR®®
AND PLANE CHANGE TARGET LOAD

UP TLM(CM) (MDC) =ACCEPT
MONITOR UPLINK ACT | T«ON
PONITOR GND UPLINK
MONITOR UPLINK ACT LTwCFF
UP TLM(CM) (MDCy=BLOCK
RECORD MNVR PAD

KEY V49E

(COMMANDED RyPY)
LGAD ¢050,0)

PRO

{COMMANDED RoPyY)
BMAG MODE (3)~RATE 2
SC CONTROL=CMC

CMC MADE=AUTC

- PRO



06 18 (COMMANDED RyP,y)

F S0

F 2l

41
(106+50)

(106+52)

P30
F 06

F 06

F 06

F 16

18

33

Bl
42

45

MONITOR AUTO MANEUVER

(COMMANDED RyP,v)
(0e090)

KEY ENTER

OPTICS MODE =Cwne

ZERO NPTICS = QFF

KEY V431E NOLE

SHAF T, TRUN

LOAD N92 wITH PAD SHAFT AND
TRUNIGCN

oPTICS DRIVE

SUNDOWN

OPTICS MQUE=MAN(AL
VERIFY STAR IN SXT FIELD
OF vIEw

ZERQ OPTICS = ZFRO

OPTICS MCDE=CMC

KEY V3TEIVE

{(GETI OF CSM PLANE CHANGE)Y

LOAD GET OF PLaNE cHANGE
{107+05+34)

PRO

(VG = V)

LLOAD PAD PLANE CHANGE DV

PRO

(HAsHPLVEG)

VERIFY VG= PAD DVR

PRO

(MKSsTFI,MGA)

SET MDRC ET TO TFI+COUNTIAG
DOowWn

MISSICN G DETAILED PROCEDURES

-81-

F 37 Ba
(106+456)
P40
F 50 18
06 le@
F 50 18
(106457)

CONFIRM MGA LESS THAN 45 DEG
PROD

KEY 40E

(COMMANDED RePyY)

PRO

(COMMANDED RoP,Y)
MONITOR ATTITUDE TRIM
{COMMANDED RyP,Y}

##SETUP SPS PLANE CHANGE##

MN BUs TIE (2)-0NGUPR)

SPS HE VLV T8 (BOTH)=BF
SPS HE VLV (BOTH}=AUTO
NONESS BUS«MNA

RHC=ARMED

BMAG MaDE t3)~ATTL/RATEZ
PERFORM MTVC QHECK

TVC SERVQ PWR 1-AC1/MNA
TVC SERVO PWR Z2-AC2/MNB
TRANS CONTR PWRe ON

RHC PWR NORM 2=aC

GMBL MTRS PITCH 1 STRE¥=ON
GMBL MTRS YAW 1 STRT=ON
THC=CLOCKWISE .
RHC=VERIFY NO WTVC

GMBL MTRS PITOH 2 STRT=ON
GMBL MTRS yaw 2 STRT=0N
SET SPS GIMBALS TW(2)=TRIM
RHC=VERIFY MTVC
THC=NEUTRAL

RHC PWR NORM Z=AC/DC



wZe0

00435
00430

=2(0e25

=00+15
=00+05

¥

p6 18
F 50 1¥
F 50 25

—82-.

RHC~LOCKED

PRO

(COMMANDED RaP4Y)

MONITOR ATT THIM

(COMMANDEL ReP,v}

KEY ENTER

(00204,GMBL DRIVE TEST)

RHC PWR DIRECT(ROTH} =MNA/MNR

" RATE=HIGH

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

+ PRO 7

06 40

06 40

F 99 40

"MONITOR GMBL DRIVE

SEQ ANL TRIw
(TF1sVGsCYM)

FDAl SCALE«5/5

VERIFY SRS TH L T-OFF
EMS MODE-STBY

EMS FUNCTLON-DY SET
LOAD PLANE CHANGE DV
EMS FUNCTION=DY
THC=ARMED

RHC=ARMED

DV THRUST (BOTH) «NORMAL

DSKY RLANKS °

{(TFLyVGEeDVM)
EMS MODE=MORMAa)

CK UyM FOR HI pPIRA BIAS
(LESS THAN 2 FPS/5 SEC)

PERFORM ULLAGE

"(REQUEST FOR ENGINE ENABLE)

MISSION G DETAILED PROCEDURES

+(00+01

06 49

(107+05234)

RPRO
{TF14VG4DVM)

HARREROBRBBE R R IR OH BB ARBBIRDIBBDODY

CSM PERFORMS Py ANE CHANGE
BURN

BB RBHUBG B BHSBBRBIRHOSBGSFROBIOHG

06 40

F 16 40

F 16 @5

MONITOR
SPS THRUST LT=0ON
DV INDICATOR=DECREASING

ULLAGE=OF F

(TFCoVH sDVM)
MONITOR SPS OPERATION
PC INDICATOR=95«105 PSI
MUNITOR -SPS ENGINE CUTCFF
S5PS THRUST LT~OFF
(TFCoVGsDVM)
DV THRUST (BOTH) =OFF
MUNITOg ,
PC INDICATOR=0
SPS INJ VLV IND(4)=CLOSE
SPS HE VLV TBI(BOTH)=BP
SPS GMBLS RETURN TO SERVO
NULL
GMBL MTRS=0FF (SEQUENTIALLY)
TVC SERVQ PWR{BOTH) =OFF
FDAL SCALE=5/]
RATE | OW
ROT CONT PWR DIRECT(BOTH) -OFF
PRO -, .
(VG=BODY)
THC=NULL VG COMPONENTS



F 37 B8
POO
(107+08)

F 06 51

AUTO RCS SEL, A/C ROLL t4)-0FF
THC=LOCKED

RHC=LOCKEU

BMAG MODE (3)~RATER

PRO

KEY GOE

KEY V64E

{RHO GAMMABLANK)

SET ANTEANA TQ THESE ANGLES
PRO

ACQUIRE HGA

#uMCCwH UPLINK LIFTOFF REFSMMAT®s

(10T7+10)
F 06 22

F S0 18

06 18

(107+14)

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

KEY V49E

(COMMANDEY ReP,Y)
LOAD (0+45,0)

PRO

{COMMANDED RoP,v)
BMAG MQUE (3) «RATE 2
PRO

{COMMANDER RypP,v)
AFTER MNVR COMPLETE
CMC MODE = FREE

waREALIGN IMU TO LANDING SITE

P82

REFSMMATGYRO TORQUINGH#
KEY V37ES2ZE

MISSIOM G DETAILED PROCEDURES

F 04
F 06

F 50
16
F 50
F 37
(107+17)
PO

(107+18)

06
22

25
20
25
BB

(00001400001 4B ANK)
RRO

(RyPsy)

10AD N22

PRO

(00013 GYRO TORQUE)
KEY ENTER

(RoPyY)

WHEN THRQUE CONPLETE
(00014 ALIGNMENT CHECK)
KEY ENTER

KEY 00E
cMC MODE = HOLD

#aALIGN GDC TO IMu#s

16 20

({107+19)

KEY V16N20E

{RePyy)

ATT SET THUMBWHEELS TO NZ20

FDAI SELECT=1

NULL ATT ERROR NEEDLES
ON FDAT 1 WITH ATT
SET THUMBWHEELS

FOAI SELECT=1/2

ATT SET=GDC

DEPRESS GDC ALIGN PR

ATT SET=IMU

FOAL $1;2«0RB RATE

##QRDEAL VERIFICATION®#

F 16 54

KEY VB3E
(RyROOT» THETA)
SLEW/ADJUST FDAY TO THETA



(107+25)

{107+26)

F 06 22

F 50 18

06 18

F S0 18

{107+35)

PRO
LOSS OF SIGNAL

MNVR TO ATTITUNDE FOR REST
PERIOD

KEY V49E

(COMMANDED RyP,Y)

LOAD (135997/19640)

PRO

(COMMANDED RoP,Y)

BMAG MODE (3)<RATE 2

SC CONTRCL=CMC

CMC MODE-AUTO

PRO

(COMMANDED ReP,Y)

MONITOR AUTO MANEUVER

(COMMANDED ReP,Y)

(82,128/218,0)

KEY ENTER

BEGIN REST AND EAT PERIOD

MISSION G DETAILED PROCENURES

-84-



-85~
AL LELE T R R TS TR T LT 2 L T R e N gy s

? #
- PROCENURES THRy t
INSERTION #*
% i
ﬁ#éﬁﬂﬂ#ﬁ###ﬂﬁﬁﬂﬁ##ﬂ##ﬂﬁﬂ#%#ﬁ#%*#hﬁ*#***#*ﬂﬁ#%%**%
(124+00)
POO KEY V37EQOE
KEY vestE.

F 06 51 (RHO GAMMA,BLANK)
SLEW HI GAIN AnT

PRO
(124+02)
T KEY V48E
F 04 46 (DAP CONFIGURATION)
L0AD
11161
nll1l
PRO
F 06 47 (CSM aND LM WT)
PRO
F 06 48 (SPS GMBL TRIM)
PRO
(124+03)
KEY v49E .

F 06 22 (COMMANDED RyP,v)
LOAD (0920690}
PRO

F S0 18 (COMMANDED ReP,vY)
BMAG MQDE (3)=-RATE 2
SC CONTRQL=CMC
CMC MODE=-AUTO
PRO

06 18 (COMMANDED RyPR,v)

MISSIOM G DETAILED PROCENURES

MUNITOR AUTO MANEUVER

F 50 18 (COMMANDED R¢PasY)

(0920640}
KEY ENTER
(124 +15}
. KEY V49F

F 06 22 (COMMANDED RePoY)
LOAD (0,73,40)
PRO

F 50 18 (COMMANDED ReP,Y)

MOVE TO LEB
ZERO 0pT1CS~ZERO(15 .5EC)
ZERO QpTICS=QFF
QPTICS MODE~MANUAL
OHC=CENTER LM IN SXT
({124 +23+29)
. PRO
06 18 (COMMANDED RyP,Y)
(PITCH DOWN AT 2 DEG/SEC
TO P52 ATT)
{124+4234+25)
LR L L L IR A Y T TR R R
LM LIFT=0FF
#ﬁ*#*****#ﬁ#*#%&&ﬂbﬂﬁﬂﬁ*ﬂ*ﬁ*ﬁ*ﬁ%*ﬁ

(124+30+39)

AHEBERLBS DD ARRBHBHABOSHDBEDRGES S S04

LM COMBLETES INSERTION BURN
LRI A L TR T P T E R T R e

CONFIRM LM BURN COMPLETE
(124 +34)

F S0 18 (COMMANDED RyP,Y}
(0y202/734+0)



-86-

KEyY ENTER
ZERC ORTICS=ZERD
OPTICS MCUE=CMC
KEY V&4BE

F G4 46 {(DAP CONFIGURATION)
L.OAD

11102

x1111

PROD -

F 06 47 (CSM aND LM aT)H
PRO

F 06 48 (SPS GMBL TRIM)
PRO ‘

MISSLION G DETATLED PROCENURES



*#####*'ﬁ###ﬁ####*ﬂﬁ*ﬁ#**#ﬁ###ﬁ“ﬂ#ﬂ*%%#*##***#%&%*

PROCEDURES FOR
INSERTION THRU ¢S8T
ﬂ#ﬂlﬂﬁ*##ﬂ#*ﬁﬁ*##*###ﬁ*#####ﬂ####*#######&####*ﬂ#

L]
L

(124+35)

P52

SUNDOWN

SET LEB €T COUNTING DOWN TO
CSI- USING LV CST TIGN
AND MISSION TIMER

#H4REALIGN IMU TO REFSMMAT 4

06

no

25

70

R

KEY V37ESZE

ADJUST RETICLE BRTNESS

(ALIGN OPTION coDE)

LOAD 00003 IN B2 FOR
REALIGN TO REFSMMAT

PRO

(00015, PERFORM STAR ACQ)

OPTICS MCUE=MANUAL

OHC=MANEUVER SCT To Aco
Twn SUITABLE STARS

PRO

(STAR CODE)

CHECK FIRST STAR CODE

ZERO ORTICS=0FF

OPTICS MQUE=CMC

FRO

(SHAF T TRUNRBL ANK)

MONITOR OPT DRIVE TO STAR ONE

IDENTIFY STAR oNE

OPTICS MOOE=-Map

(PLEASE MARK)

CENTER FIRST STAR IN sxT

MARK ON STAR OnE

MISSICN G DETATLED PROCEQURES

$#
#

-87-

50
01

a1

06

51

50
01
06

06

50
80

25
71

10

92

B8

25
71

05

93

28
25

{00016y TERMINATE MARK SEQ)
BRO

{MARKED STAR QODE)

FRO

{STAR COOE)

CHECK SECOND STAR CODE
ZERO DPTICS~ZERO (15SEC)
ZERQO OPTICS~OFF

OPTICS MODE-CM¢

FRO

{ SHAF Ty TRUN ¢ BL.ANK)
MONITOm OPT NRIVE TO STAR TWQ
TOENTIFY STAR TwoO

QPTICS MODE-~MAN

(PLEASE MARK)

CENTER SECOND .STAR IN.SXT
MARK ON STAR TwO

(C0016y TERMINATE MARK SEQ)
PRO

(MARKED STAR GQDE}

PRQ

{ANGLE DIFF)

COPY DATA ON CORECKLIST
PRO

(GYRO TORQ ANGLES)

COPY 0RTA ON QRECKLIST

MOVE TO CMD SEaT

CMC MODE~FREE

PRO

{00014y PERFORM FINE ALIGN)
PRO

(00015yPERFORM STAR AQG)
FRO



F 0l 70

06 92

(126+40)
POO

F 06 sl

(124+44)

P20

M

(STAR CODE)
LOAD THIRU STar CODE
CMC MODE~AUTO

MOVE TO LEB

ZERO QPTICS=ZERD (155€C)

ZERO ORPTICS=OFF

OPTICS MCUE=CMC

PRO

(SHAF T+ TRUN#BLANK)

MONITOR QPTICS PDRIVE To STAR
THREE

ZERO OPTICS=ZERO

KEY V3TEQOE

KEY Ve4E’

(RHO GAMM Ay BLANK)
SLEW HI GAIN ANT
PRO

STATE VECTOR UPRLINK##

UP TLM(CNM) (MDC)=ACCEPT
MONITOR UPLINK ACT LT=ON
MONITOR GRD UPLTNK
MONITOR UPLINK ACT LT=0OFF
UP TLMICM) (MDC)=BLOCK

##MANEUVER TO TRACK ATTITUBRE##

KEY V3TE2UE

F 50 18 (COMMANDED RyP4Y)

06 18

PRO
(COMMANDEDR ReP4Y)
MONITOR AUTO TrIwM

MISSION G DETAILED PROCEDURES

-88-

(124 +47)

P32
F 06

F 06

F 06

F le

|(124+49)

F 51

18

11

55

37

45

BB

(COMMANDED RyPsY)
{0y 232773 0)

KEY ENTER

EMS FUNCTION=VHF RNG

EMS MONE~VHF RNG

VHFf RNg=RESET

KEY VITE3IZE
(GETI-cSD)
LOAD LM"CSI TIGN
(125+421+20)
PRO
(NyE+CENTANG)
VERIFY R1=2+00001
LOAD R22+208,30
LOAD R3=4+130,00
PRO
(GEYI-TPI)
LOAD Lm TPI TIGN
(120458427)
PRO
(MKS»TFI=CSIy=00001)
SET LEB ET=TFI
KEY V3ZE

KEY VO3E/REINITIALIZE ‘W MATRIX
KEY VSYE ‘
(PLEASE MARK)
KEY VARTE (VHF'EANGINQ)
ZERO OPTICS~OFF
OPTICS MODE=MAN
OHC~CENTER LM IN SXT
TAKE § MARKS I NEXT 5
MINUTES
PRO/PRACESS LAST MARK



F 16 45

(12464¢59)

F

04

06

06

16

04

né

06

12

16

90

45

12

16

90

(MKSs TFILeuCSIywnp00l)
ZERQ OPTICS«ZERD
OPTICS MOOE=CMe

KEY V¢3E

TAKE 5 MARKS IN 5 MINUTES

MOVE TO COUMMAND SEAT

KEY V88E

KEY VQOE

(VEHICLE OPTION)

1.0AD R2=00002

PRO

(TIME oF EVENT)

LOAD LM CSI TIGN
(125+21+20)

PRO

(YsYDOTFSI)

VOICE (M YDOT 10 LM
FRO
(MKSsTFI-CSly=00001)

KEY V9QE
(VEHICLE OQPTION
LoaD
R2=00001
PRO
{(TIME OF EVENT)
iL0AD csM CSI TigN
(125+214+20)
PRO
COPY («)CSM YDoT

MISSION G DETATLED PROCEDURES

-89

-12

-8

-6

F 16

(125408)
(12509
F 06

F o6

F Q6
F 16

F a7
(125413)
P40

F 50

06

F 50

(125415)

45

[§:]

81

B2

45

ON CHECKLIST
PRO
(MKSsTFI=CSTe=00001)
KEY VaTE

TAKE R MARKS In 8 MINUTES

LOSS OF SIGNAL
PRO/MAKE FINAL PASS

(UHsDT=CSI/CDHDT=CDH/TPI)

COPY DATA ON QHECKLIST

PRO

(CSI VG-LV)

OVER WRITE N81 WITH
(=) CSM YNOT

COPY DATA ON CHRECKLIST

PRO

(COH VGmLV)
COPY DATA .ON CHECKLIST
PRO

(MKSyTFI=CSTsMGA)
SET MDA ET=TF1
PRO

KEY 40F

(COMMANDED RyP,Y)
KEY VS56E

PRO

(COMMANDED RoP,Y)
MONITOR MANEUVER
(COMMANDED RyP,Y)

(0, 1567269, 0)

COPY LM CSI PAL (P7s)



-90-

#4SETUP SPS CSI BACKUPH## -2
KkY ENTER
EMS MODE«STBY 06 40 (TFIsVaDV)
EMS FUNCTION=-DV SET OV THRUST A=NORMAL
LOAD CSI1 HURN vC THC=ARMED
EMS FUNCTION=DY ~00+3E .
FOAL SCALE=5/5 OSKY BLANKS
RATE=HIGH . =00+30
RHC PWR DIRECT{ROTH) =MNA/MNR 06 40 (TFIsVG4DV) (AVE G ON}
BMAG MODE (3)=ATT 1/RATE 2 EMS MODE=NORMAYL
TVC GMBL URIVE{ROTH)=AUTO -00+05
AUTO RCS SEL A/C ROLL (4)-MNA F 99 40 (TF1yVGsDV)
RHC=ARMEC 0+¢00 (125+21+20)
ALIGN S/C TO 0 DEG RoLi TR R I TR Y- E LT L T R R 2
PRO LM CST BURN
06 18 (COMMANDEU RyP,Y) (49 ,49040)
MONITOR ATT TRIM S EL LD PR LR L L LT L 2

F 50 18 (COMMANDEL RyP4Y)
PRI T e PEFL AT T e e e LT L PR

4a5DC ALIGKN#® # HHBBFHTREBB I BGUBEBBAHRRLRIGTY -
“ IF LM QANNOT PERFORM THE BURN A
ATT SET THUMBWHEELS TO N18 # HRRBTORRGID 4RO DBHRDHOFRDNGOY &
FDAl SELECT-1 # MN BUS TIE (2)=0N(UP) A
NULL ATT ERROR NEEDLES 4 NONESS BUS=MNA &
ON FDATL 1 WITH ATTY # SPS HE VLV T8 (BOTH)=BF A4
SET THUMBWHEELS # SPS HE VLV (ROTH)=AUTO &

FDAI SELECT=1/2 VERIFY SPS TH |LT=0OFF
ATT SET=GLC 4 #
GDC ALIGN PH=PUSH #=00+15 THC=APPLY ULLAGE #
ATT SET=-IMU # GMBL MTRS(4)-0N (SEQUENTIALLY)®
L TVC SERVC PWR 1=AC]/MNA o
KEY ENTER # TVC SERVO PWR 2=AC2/MNB »
# PRO ®
F 50 25 (00204, GMBL DRIVE TEST) & L]
) ARt aaaaR SR a g et ERSGRND %

MISSION G DETATILED PROCEDURES



*¢00+01
06 40

F 16 40

F 16 85

C B TR RNy VBOE-FED

had F 37 AB
#

]

Hhatdsbhditagtd ettt antiontanyy

CSM BACKULP CST BURN »
(-49.9,0,0)
{04180/269¢0)

THC=TERMINATE ULLAGE
MONITOR SPS BURN
(TFCyVGIDV)

DV THRUST A=OFF

GMBL MTRS (4) =OFF/SEQUENTIALLY
PRO

(VG=BODY)

THC=NULL VGS

THC=LOCKED

TVC SERVC PWR(BOTH)=0FF
EMS MODE=-STBY

SPS HE VLV (BOTH)=QFF
MN BUS TIE (BOTH)=OFF
NONESS BLS=OFF

PRO

T R R XK S k2 S5 3 H G ET &K

(CONTINUVE DETATLED PHOCEDURFS*
BUT DELETE P7&)

##*ﬁﬁ#ﬁ#*#ﬂﬂﬂﬂﬂﬂﬁ“ﬁﬁ***ﬂﬁﬂ*ﬂﬂﬂ*ﬁﬂ#ﬂﬁﬂ#*ﬁﬂﬂﬂﬂ%ﬂﬁ#*

P7é
F 06 R4

CONF IRM LM BURN COMPLETE

KEY V3ITETCE
{(Dves OF CST BURN)

RHC=L.OCKED
THC LOCKED

AUTO RCS SELs A/C ROLL {4)=0OFF
EMS FUNCTION=VRF RNG

EMS MODE=VYHF RAG

MISSICN G DETAILED PROCEDURES

ﬂg]_

P76

F 37
F 04

F lé

F 37
(125+22)

84

33

8n

0s

44

Bg

VHF ANG=RESET

FOAI SCALE-S/1

RATE=L AW

ROT CONT PwR DIRECT (BCTH)=~OFF

BMAG MODE (3)~RATE 2

TVC GIMBAL DRIVE (BOTH)w»1

KEY V3TET6E

{OVsS OF LM CST BURN)

LOAD (5041490490.1)

PRO

(GETI OF €S1)

LOAD Lm €SI TIGN + 23 .8EC
{1254214+43)

PRO

KEY VRZE

{(VEHICLE OPTION CODES)
LOAp R2=00002
PRO

(HAWHPy TFF)

VERIFY (45X45)

PRO

SUNUP



T LT LRI e PR e g TR E R W T R

¥
L]

“« . P

ROCEDURES F QR
C8I THRU COH

#
#

008 00 CH B 40 S0 1 U0 41 4 31 36 S0 4R 18 4 0 6 S G 53 4P 400 48 3P4 T 40 S 0F 4 4 dp S AL 0R 40 de 0 S S S 43 O

=51

(125+27)
HHMA

P20
F- 50 18

06 18

F 50 18

(125+29)
f 51 8H

{125+32)

MISSIGH

4

NEUVER TO TRACK ATTITURE®*+#

KEY 20E -
(COMMANDEL RyP,Y)
PRO
(COMMANDED ReP,v)
MOVE TO LEH DURING
AUTO MANEUVER
{COMMANUELD Ry P gy}
(04228/29941))
KEY ENTER

SET LEB ET COUATING DOWN TO
CDH USING M CDH TIGA
AND MISSION TIMER

ZERO OPTICS~OfF

KEY V57&

(PLEASE MARK)

KEY VRTE

OPTICS MODE~MAN

OHC*CENTER LM IN SXT

MAKE 3 MARKS IN NEXT
3 MINLTES

PRO/PROCESS LAST MARK
KEY v67E

6 DETATLED PROCENURES

-92-

F 06 99

F.51 B8

(125+43)

F 04 12

F 06 16

F 06 90

(1254+45)
F §1 88

{(PNS ERRyVEL ERRsOPTION CODE)

LUAD WR

(+02000,400020+00001)

PRO

KEY VS7E

(PLEASE MARK)

MAKE 11 MARKS TM NEXT
11 INUTES

PRO/PROCESS LAST MARK
OFTICS MODE~CMC

COPY LM PC TIGA
KEY VBBE

KEY V90E
{(VEHICLE OPTION)
LOAD R2=00002 -
FRO ‘
(TIME OF EVENT)
LOAD ¢M PC TIGA
(125450440}
FRQ
(Ys YDOT,» PSY)
VOICE LM YDOT TO LM
FRO

LOPY LM PC PAD

KEY VSTE

(PLEASE MARK) ~

KEY VBTE

OPTICS MODE=MAN
AHC=CENTER LM IN SXT



-93-

MAKE 5 MARKS IN NEXT @ MINUTES
5 MINUTES PRO / PROCESS LAST MARK
PRO/PROCESS LAST MARK ZERO OPTICS~ZERD
OPTICS MCDE-CMC 0PTICS MODE=CMC
{125+50) »15 (126+05)
. KEY VAa8F
P76 KEY VY3TET76E KEY VOnE
F 66 84 (Dves OF LM PC BURN) F 04 12 (VEHICLE OPTION)
LOAD LM PLANE CHANGE DVsS LOAD R2=00002
PRO PRO
F 06 33 (GETI OF PC BURN) F 06 16 (TIME QF EVENT)
LOAD GETI«PC BURN QBTAIN LM CDH TIGN
{125+50+40) LOAD LM CDH TIGN
-29 (125+50+40) (126+19+40}
LT R F XU R R L DR R KR I ) PRO
LM PLANE CHANGE F 06 90 (YoYDOT4PSI)
sadddadaanbatiaddtontoatanatssgat vOICE iM YDOT TO LM

PRO
CONFIRM LM PC RURN

MOVE 70 CMD SEAT

PRO/INCORPORATE P78 KEY volE
F 37 RB F 04 12 (VEHICLE OPTION)
=27 (125+53) LOAD R2=00001
P20 KEYZ20E PRO
KEY Vv&7E F 06 16 (TIME OF EVENT)
F 51 BB (PLEASE MARK) LOAD CSM ChM TIGN
KEY VBT7E {(VHF RANGING) (124+19+40)
OPTICS MCDE=MAN PRO
OHC=CENTER LM 1N SXT F 06 90 (YyYDOT.PSI)
TAKE 4 MARKS IN NEXT COPY (~) CSM YpoT
3 MINUTES ON CHECKLIST
{125+54) PRO
ACQUISITION OF SIGAAL :
w2b (125+56) =10 (1264+10)
KEY V93E (REINITIALIZE W MAT) P33 KEYV3T7EI3E
TAKE 8 MARKS In NEXT F 06 13 (BETI~CDH)

MISSION G DETAILED PROCEDURES



F 16
F 06

F 06

F 16

F 37
b [(126+14);
Fal

06

F 50

45
75

81

45

BB

18

8%

LOAD LM CUH TIGN
T(126+19+40)

PRO

(MKS+TFI=-CDHy=nQ001)

PRO/MAKE FINAL PASS

(DHsDT=COH/TPLWDT=-TPI/TPI)

COPY DATA ON CHFCKLIST

PRO

(COH VG=LV)

OVER WRITE NB1 WITH
(=) CSM YDOT

COPY DATA ON CHECKLIST

PRO

(MKS s TFI=CDHyMGA)

SET MDC ET=TF1

PRO

KEY 41E
(COMMANDED RaPyy)

KEY VS6E
KEY ENTER (BYPASS MNVRY
{VG=BODY)

#HSETUP RCS CDH BacKUP®4

BMAG MODE(3)=ATTI/RATE?
AUTO RCS SEL Az¢ ROLL (4) eMNA

##ALIGN GDC TC IMu#s

16

20

KEY VieNZUE
tR4P,Y)

ATT SET THUMBWHEELS TO NZz0

FDALI SELECT=1
NULL ATT ERROR NEEDLES

MISSION G DETAILED PROCEDURES

-94.

{126+16)
~(0+3E

=00D+3(

ON FDAT 1 WITH ATT
SET THUMBWHEELS
FUOAI SELECT=1/2
AIT SET=GDC
DEPRESS GDhC ALIGN PB
ATT SET=IMU
KEY RELEASE

COPY | M CDH PT€ PAD

DSKY RLANKS |

16 85 (VG~RoDY) (AVE G ON)

THC=aRMED
RHC=ARMED

F 16 85 (VG=RORY)

MONITOR LM YGNTTION

(126+1%+40)

LM COH BURN
(“'1.9909401’

HER RO AR RO DR TR ARG

BHAGIHIHRDHPBRE DL ORRR RO ERGER GGG

A 4 2 S DR B g B TE DGR 0 1 3 40 00 AT TS W 4 0 A G S SRR S 2 S 4

4+

% &%

& %

LEL TR L AL PR P P
IF LM CANNOT PERFORM THE BURN
Hutdatafadosagtsaaptanatridiads
LRSI E DT e P e T Y-
cSM BACKUP_LnH BURN
(2.2,0,-2.7)
(0,239/151,0)
R RGRARUFGOTRRIDHHIROREROEDRY
THC=NUj L VGS
THC=LOCKED

- -

& %



@
»
»

F 37

Re

-95-

PRO
#
(CONTINUE DETAIIED PRncEDURES*
BuT DELETE P76}

Gﬁ&ﬂﬂﬁﬂ##ﬁﬁﬂﬁﬂﬂﬂG***ﬂﬂ*ﬁ#ﬂ**ﬂ#ﬂﬂ*#**#*%&##%%&*%#%

P76

F 37

F 06

F 06

F 37

Bt

84

33

]}

CONFIRM LM BURN COMPLETE
PRO(TO -BYPASS CSM=CDH BURN)

RHC=LOCKED'
AUTO RCS SEL A/sC ROLL (4)~0FF
BMAG MO0E t3).naTE z

KEY 76E

(OVsS OF LM CDH BURN)

LOAD (=1,93044,1)

PRO

(GETI OF CnH ByRN)

LOAD LM CUH GETI
(126+19+40)

PRO

MISSION G DETAILED RROCENURES



-96-

*ﬂ&l*i%##&ﬂ##H#*#“##*ﬂﬂ'#%*%ﬁ#ﬁﬂﬂﬂﬂ*ﬁ'*ﬂ'#ﬂ-ﬂ-**ﬂ##iﬂt* PRO
» PROCEDURES FOR @ F 06 55 (*00000,ELANGyCENTANG)
» COH THRU TFI # LOAD R2 = +208,30(DEG)
Prrrrremmereeeere e e R UL L LD EEUL PRI TR R AL A LOAD R3 = +130,.00 (DEG)
PRO
*25 {126+23) F 16 45 (MKSyTFIs=00001)
PRO
## TARGET CSM TPI BACKUP## F 06 37 (GETI=-TPY)
P20 KEY Z20E- COPY D7TA ON CRECKLIST
F S0 18 (COMMANDEL RyP.Y) +36 (126 +34) .
PRO SUNDOWN
06 18 (COMMANDED RePoY) P20 KEYV3Tr20F
MOVE TO LER DURING KEY VSTE'
AUTO MANEUVER F 51 BB (PLEASE MARK) -
F S50 18 (COMMANDED ReP,Y) KEY VBTE
' (04232713340 UPTICS -MODE=MANUAL
KEY ENTER OHC=CENTER LM IN SXT
, . TAKE 1} MARKS IN-NEXT
(126+24) 11 MINUTES
KEY VH7E . +39 {126+37)
F 51 BB (PLEASE NMARK) COPY LM TPI1 TIGN ON CHECKLIST
KEY VBTE (VHF RANGING) +47 (126¢4%5)
7ERO OPTICS~OFF PHRO/PROCESS LAST MARK
oPTICS MODE=MAN ZERO OPTICS=ZERO
aHC=CENTER LV TN SXT QPYICS MODE CMC
- MakE 4 MAHRKS [N NEXT '
3 MINUTES (iINCORPORATE 3) MOVE TO CMD SEAT

OPTICS MQUE=CMC
+29 {126+27) '

KEY VOIE(REINITTIALIZE W MAT) a*VERIFY OQRDEAL##®
+32 (126+30) . T
- PRO/PROCESS LAST MARK KEY VvB3E
P3G KEY VITEJ4E F 16 54 (RyRDOTyTHETA}
F 06 37 (GETI=-TPI) AMIJUST FDATI TO THETA
LoAD TPI T1G FPRO ’ .
{126+5b6+27) F 16 45 (MKSsTFIy=00001)

MISSIOM 6 DETATILED PROCEDURES



- g 7_..

+48 (126+46)
P34 KEY V37E34E

F 06 37 (TPI TIGN}

LOal LM TPY TIGN
{126+58+27)

PRO

F 06 55 (+00000¢+ELANGSCENTANG)
LOAD R2 = +000,00
PRO -

F 16 45 (MKS+TF1+~00001)
PRO/MAKE FINAL pPASS

F 06 55 (+00000s ELANG, CENTANG)
COPY DATA ON CHECKLIST
PRO

F 06 58 (HPsDVTPI+DVTPF)
COPY DATA ON CRECKLIST
PRO

F 06 Bl (VG~LV)
COPY DATA ON CHECKLIST
PRO

F 06 59 (vG=-L0S)
COPY DATA ON CRECKLIST
PRO

F 16 45 (MKSyTFI.MGA)
RESET MDC ET WITH TFI
COUNTING UP

PRO ~
F 37 A\

+53 (126+5])
##MANFUVER TO TPI HBacKUP ATTITUDE##®
P40 KEY 40E

F 50 18 (COMMANDED RyP,v)
KEY V56E

MISSION G DETAILED PROCEDURES

PROD
06 18 (COMMANDED RyPyY)
MONITOR MANEUVER

F S50 18 (COMMANDED RsFyY}

(0+191/5,0)
COPY LM TPI PAD(PTE)

(126+53)

##SETUP SPS TPI BACKUP®e

EMS MODE=~STBY
EMS FUNCTION«DY SET
LOAD TPI BURN VC
EMS FUNCTION-DY
FOAI SHALE=5/5
RATE=HIGH
RHC PWpn DIRECT (BOTH) =MAA/MNE
8MAG MODE (3)=ATT1/RATE?
TVC GMBL DRIVE(ROTH)=ALTO
AUTO RES SEL A/C ROLL (4)-MNA
AHC+ARMED
ALIGN «/C TO ZERO ROLL
PRO
06 18 (COMMANDED RsP4Y)

MONITOR ATT TRIM

F 50 18 (COMMANDED RyP,Y)

wGDC AL TGN

ATT SET THUMBWKEELS TO N18
FUAI SeLECT=}
NULL ATT ERROR NEEDLES
ON FDAT 1 WITH ATT
SET THUMBWHEELS
'FOAL SELECT=1/2
ATT SET=-GDC



GDC ALIGN PB=PySH
ATT SET-IMUY

KEY ENTER"
F 50 29 (002049 GMHL DRIVE TEST)

KEY ENTER
06 40 (TFIsVYGeDV)

DV THRUST A=NQRMAL
THC=ARMED
+«53¢28
DSKY BLAANKS
+59+30
06 40 (TFIsVGeDV) (AVE G ON)
EMS MODE=NORMAL
+59+55
F 99 40 (TFl.vGeDV)
0 (126+458+27)
MONITOR LM ENGINE IGNITICON
248 41 U 4F 48 2 22 P45 4 £ 8 2 40 08 B0 4F 38 oF 29 41 30 40 2034 81 40 40 4B 0 00 25 45 o
LM TPI BUKN
(21eBe=0elom=1le0)
gundhttadabatadgt et asotBpetso
GOESFORSARM{LEBERBIBR GRS RRADEOARIRE TSN d RSB E LR
» CYEL LR E R LA LR R Y #
* IF LM CANNOT PERFORNM "THE AURN #
o CETLE TR L LD AL LT R Y L #
» MN 8US TIE (2)«0Nn(UP) #
g NONESS 'BUS=MNA #
@ SPS HE VLV (BOTH)~AUTO #
& SPS HE VLV T8 (ROTH)=fapP #*
» VERIFY SRS TH L T=OFF o
#8.00+15 ) : #

THC=APPLY ULLAGE

MISSION G DETAILED RROCENURES

1
o
& % & & &% & O

t RN NS T A -

o

3
&

0+00

+00+01

YL LTS L L LR Ll L L L

fptiptadatipsdttadontosaeiobesd

06 40

F 16 40

F 16 85

F 37 BB

GMRL MTRS (4)=ON (SEQUENTIALLY)®

TVC SERVO PWR 1-AC1l/MNA
TVC SEsVO PWR 2=ACZ/MNE
PRO

CSM TPI BACKUP BURN
(:221§Ag;l310.9)
(0,208/54,0) ~

(TFCo VG DV
THC=TERMINATE IYLLAGE
MONITOR SPS BURN
(TFCyVGsDVY

DV THRUST A=OFF

GMBL MTRS (4) =OFF/SEQUERTIALLY

RRO

{VG=RODY)

THC=NULL VGS

THC=LOCKED

EMS MORE=STRY

TVC SERVO PWR(BOTH) =OFF
MN 8US TIE (BOTH) =OFF
SPS HE VLV (BQTH)=QOFF
NONESS BUS=OFF

PRO

* & % & &%

ST B L TS LT G OETEEE BN

o

(CONTINUE DETATLED PROCEDURES®

BUT DELETE PT76)

o

HHANBEPQERIR SRR RGO RERNTERBERBGHORIARS LGRS RRPINE

CONFIRM LM BURN COMPLETE



P76

F 06 B4

F 06 33

F 37 BB

-99..

KEY V3T7ET6E

(DVeS OF LM TPT HURN)
RHC=LOCKED

THC LOCKEDR

FOAI SCALE=S5/1

RATE=LOW

ROT CONT PWR DIRECT (HOTH)=0FF
BMAG MODE (3)=RATE 2

TVC GIMBAL DRIVE (BOTH)-OFF
EMS FUNCTION=VKF RNG

EMS MODE=-VHF RAG

VHF RNG=RESET

L.oAD (2108"0011"1100’
PRO
(GETI of TPI BuRN)
LOAD M GET=TPT
+12 SECS
(126+58+439)
PRO

MISSEON G DETAILED PROCENURES
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P LT YL R L g R Y R R R R L R R R R TR L R L

“
»

SRLISRDRRRORRRIREdGoateentat AR Rdandbataastdatgad

‘rq"a

+4

PROCEDURES FoOR
TPI THRU TPF

vt

#aMANEUVER TO SXT TRACK##

KEY -20E

F S0 18 (COMMANDEL RaP,Y)

PRO

(COMMANDEDR RyP,Y)

MOVE TO LEB DURING AUTO
MANEUVER

(COMMANDEL RsP,Y)
(0,248/39,0)

KEY ENTER

P20
06 18

F 50 18

@#TARGET CSV MCCL BackuUpws

L

Pas KEY V37E35E
(MKS¢TFI+=00003)

(TIME FROM TPI)
SET- LEB ET TO TF,
* COUNTING UP

ZERO OPTICS~OFF

F 16 45

{127+02)
KEY V93E (REINITIALIZE W MAT)
KEY VGTE
(PLEASE MARK) ‘
KEY VBTE (VHF QANGING)
oPTIcs MCUE~Man -
OHC=CENTER LM IN SXT
. MAKE 8 MARKS In NEXT

8 MINUTES

F 51 Bb

(127+06)

MISSION G DETATLEDR PROCEDURES

# +17 {127+10)

+

F 16

412400 (TIGN=3,0

F 06

F 06

F 16
F 37

(127+11)
241
F 50

06

#14425

+14+30
16

48

LUSS oF SIGNAL

PRO/PROCESS LAST MARK
(MKSeTFI+«00001)
ZERQO OPTICS=ZERQ

" OPTICS MODE~CMC

MOVE TO 'COMMAND™ SEAT

MIN)

81

59

45

8g’

g
8%

PRO/MAKE FINAL PASS
(VG=LV)

COPY DATA ON CHECKLIST
RO

(VG=L0S)

COPY D7TA ON OKECKLIST
PRo '

(MKSeTF T 9MGA)

PRO
COPY LM MCCY PaAD (PTE)

KEY 41E

(COMMANDED R,P,Y)

KEY ENTER(BYPASS MNVR)
(VG=BOAY)

##SET UPSMCC) BACKUPas

85

DSKY BLANKS

(VG~BODY) (AVE .6 ON)
THC=ARMED
KHC=ARMED



+18 (127+413+427)
F 16 85 (VG=BODY)
&h%ﬂ#ﬂ#ﬁ*%##*ﬂﬂ**ﬂ%ﬂ**##ﬂ****ﬂ%*##ﬁ

LM PERFORMS MCC3 BURN
VRHUBABBESEBRRBBBIB B BB A RSB anbay

GUHRUBUSHRLEBERHEIDI S S BRSSO nod

CSM MCCl BACKUP BURN
(0,266/18,0)
AR R LD LD DL LR LR L L L LR L . g g gert

CONFIRM LM BURN COMPLETE

PRO (TO BYPASS CSM=MCC1 BURN)

F 37 BB

, THC=LOCKED
RHC={ . OCKED
P76 KEY 76E

F 06 84 (DveS OF LM MCCY BURN)
LOAD | M MCCL Dv,S
PRO

F 06 33 (GETI oF MCC1 R{RN)
LOAD LM GET=MCCY

(127+13+27)

PRO

F 37 BH
MOVE TO LEH

##TARGET CSM NMCC2 BackUp#e
- . P35 KEY 35E
F 16 45 (MKSyTF1,=00001)
ZERO OPTICS~0OfFF
OPTICS MCDE~CMc

+18 (127+16)

MISSICN G DETAILED PROCEDURES
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F 51

(127+21)
+27 (127+25)
F 16

+27 (TIGN=3,0

F 06

F 06

F 16

F 37
+28 (127+27}
+28+43n

P4l
F 50

BB

45

KEY V93E (REINITIALIZE W MAT)

KEY VST7E

(PLEASE MARK)

KEY VBT7E(VHF RANGING)

OHC=CENTER LM IN SXT

OPTICS MODE=MAN

MAKE 9 MARKS IN NEXT
9 MINUTES

SUNUP

PRO/PROCESS LAST MARK
(MARKS,TF19=00001)
ZERO 0pTICS=ZERO

MOVE TO COMMAND SEAT

MIN)

81

59

45

Ba

lg

PRO/MAKE FINAL PASS
(VG=LV)

COPY DRTA ON OHECKLIST
PRO

(VG~L0S)

COPY DATA ON CHECKLIST
PRO

{MARKS 9 TFT s MGA)

FRO

COPY LM McC2 PaAD

KEY 41E )
(COMMANDED RPyY)
KEY VS6E
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. KEY ENTER(BYPASS MNVR)
06 85 (VG-BODY) +32

HAGET Up MCC2 BURN®#
*29%25 P00
NDSKY BLANKS
*29+30
16 A5 {VG=BODY) (AVE G ON)
L THC=ARMED
RHC=ARMED
+30 (12728427
F 16 85 (vG=BODY)
ey e P ELEE LR Y- L 2 L Y
LM PERFORMS MCC?2 BURN
Gﬂ***ﬁ&#*ﬂ&%H#ﬂ#*ﬂﬂﬂ#ﬂbﬂﬁ#ﬂ##*ﬁﬂ*i*

éﬁ#*ﬁﬂﬂ%ﬁﬁ##*#Go#%ﬁ%#ﬁﬁ##%ﬁ;*ﬂﬁﬂ%ﬁﬁ
CSM MCC2 SACKUP BURN

(0+300/790)
SHpdbpastaspdntadtdseditataaethabeddt 134

CONFIRM LM BURN COMPLETE

PRO (TO BYPASS SM=MCC2 BURN)
THC=LOCKER
RHC=LOCKEU
F 37 B8
P76 KEY T76F ¢
F 06 84 (DveS OF LM MCC? BURN)
LOAD L¥ MCC2 DV.S
PRO
F. 06 33 (GETI oF ~CC2 KURN)
LOAD (M GET=MCC?
- (127+2H+27)
PRO '
F 37 &6

MISSION G DETAILED PROCENURES

#4MANEUVER TO COAS TRACK ATTITUDE##

04

o6
30
06

50

06

18
18
in

18

KEY 00E

KEY V89E

(00003400001 yBLNK)

LOAD R2 = 00002

FRO

{COMMANDED RyPyY)

PRO

(COMMANDED RyP,Y)

PRO

{COMMANDED RsPyY)

MOVE TO CMD SEAT
DURING AUTO MANUVER

(COMMANDED RyP,yY)
{04275/330+0)

KEY ENTER
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T T Y T Y T Y T Ty T TRy TR L Y P R venerprpnpggn

o PROCEDURES FOR BRAKING @
L2 T-1-3 1-2:3-2-2-1.2.¥.1-%°%-] ﬂ-*ﬂ#*#‘“’#%#%##ﬂ*ﬁ*ﬂﬂﬂ**#ﬁﬁﬁﬁﬁﬁﬁﬂ-&*
RHC=ARMED

CENTER LV IN RETICLE
BMAG MQODE (3)=ATT1/RATE 2
MONITOR EMS FOR RANGE
#+38 {127+36)
R4T KEY V3TE4TE
F 16 83 (Dy~80DY)
KEY VA3E
F 16 54 (RyRDOT»THETA)
THC=ARMED
MONITOR LOS CONTROL
MONITOR R AND R DOT
LD ML R AL R T A L R
)
# BRAKING GATES AND RET ANG,+S
[
# 30FPs.AT 6000FT3(1.00NM>-.13 DEG
“10FPS AT 1500FTe( ,25NM)=,54 DEG
# 300FT_|‘( «05NMI=2,7 DEG
# 200FTet L,03NM)=a,0 DEG
# 100FTe ( ,020M}«R,.5 DEG
&
%

x
& & % F g xrhx & X

k-]
E DL LT 2L L R R I R T R E R Y TS
USE RANGE ON DSKY TO cHECk ENMS
RANGE INDICAYOR. USE
RETICLE ANGLE AS THIRD
VOTE
t127+404+38)
LL AL 2 2R R R R 2 R R ey
TRF
HAgtedatatatatadadtap et anatastroadt

MISSION G DETAILED PROCENURES


http:127*40.38
http:25NM)-,.54
http:ONM)-.26
http:6O00FT9(1,00NM)-.13

105 SRECEDING PAGE BLANK NOT FILMED
6.3 P20 NAVIGATION SUMMARY WITH SUN ANGLES

IT - INITIATE TRACK
CT - CEASE TRACK

X/Y; X = NUMBER OF MARKS
Y = MINUTES IN MARKING PERIOQD
SUN ANGLE
(LOS TO SUN)

GET EVENT DEGREES
124:30:39 LM INSERTION
124:36 SUNSET
124:49 IT (SXT/VHF) (v93,5/6,Y93, 15 VHF/15)
124:54 CT (SXT) “
125:09 CT (VHF)
125:21:20 LM CSI
125:22 SUNRISE
125:29 IT (SXT/VHF) (3/3;V67,02000,00020

00001;18/18) 173
125:34 172
125:39 158
125:45 141
125:50 CT 126
125:50:40 LM PLANE CHANGE
125:53 IT {SXT/VHF) (3/3,V93,9/9) 117
125:59 99
126:05 CT (SXT/VHF) 81
126:19:40 LM CDH
126:24 IT (SXT/VHF) (3/3,V93,2/2) 26
126:30 CT (SXT/VHF) 9
126:34 SUNSET
126:34 IT {SXT/VHF) (11/11)
126:45 CT (SXT/VHF)
126:58:27 LM TPI
127:02 IT (SXT/VHF) (v93,8/8)
127:10 CT (SXT/VHF)
127:13:27 LM McCC1
127:16 IT (SXT/VHF) (Vv93,9/9)
127:21 SUNRISE 97
127:25 CT (SXT/VHF) 97
127:28:27 MCC2

127:40:38 TPE



ORDEAL AND INERTIAL GIMBAL ANGLES (DEG)

360
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~
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LM RESCUE CASES

Numerous rescue cases occur for Mission G caused by a deci~
sion to abort the mission. These cases are either CSM passive
where it is only necessary to monitor and back-up the

IM activity or CSM active where it is necessary to rescue

the LM, Investigation of the possible situations which

might occur and the need for procedural support of these

cases has led to the need for defining fifteen possible

rescue cases. These cases are discussed in the following
sections.

It should be noted that the particular rescue cases
discussed in the following sections were based on the
operational trajectory presented in Reference 8.2. The
times have been adjusted to reflect the new operational
trajectory given in Reference 8,18; however, the burns
were assumed to be unchanged.



7.1

7.1.1

-109-

Partial DOI (<25 FPS) (CSM Active)

Summary

This rescue case provides for the situation where the LM
applies Tless than 25 feet per second of the DOI burn and
cannot perform a direct return. The CSM performs a
height maneuver one rev after DOI. This height maneuver
is a Rescue II burn and is targeted for a delta height
of 10 nautical miles one half rev later. .CSI1 occurs one
half rev after the height maneuver and is a retrograde
burn. The CSI burn Tlowers the CSM apogee allowing the
CSM to catch up to the LM. A CSI, burn (nominally zero)
is scheduled halfway between CSI] and CDH. CDH occurs
one rev after CSI] and results in a delta height of 10
nautical miles. TPI occurs on a CSM elevation angle of
208.3 degrees.

The relative profile and the burns shown in the following
pages represent the particular situation hhere the LM
applies 20 feet per second of the DOI burn. This data
for other partial DOI burns will vary although’

the same basic checklist may be followed.



7-1.2. PARTIAL DOI (<25 FPS)(CSM ACTIVE) -110-
CSM TPI CSM CSI ONE
(706: 31 :40) (107:08:36) oo
(69 0 0 _4‘3) ('14-5,0,7.5) (-55'6'0’0)
(0 4/387.0) (0,207/18,0) (180,180/101,0)
2 > CSM
__,___'___\ ABOVE -
= 0s
Los % & Y .
CSM , : , ' v : : N CSH
AHEAD §, o 59 zs 23 50 75 100 JBEHINI
LM DOI <25 ((;?gng;CEg) !
(101:38:48)1 (-6.4,0,0) //
- (180,352/96,0) R
(%5{!‘['1)50:531 TWO : Pid
L GG “liateiay 2
(0.2100322.0) | [0:95/197.0) -t
F‘l-\ ——————— ‘._‘.—”
—t——— 10S
RESCUE TWO PAD CSH
h? + + BELOW
L8| - +
33 : :
81 l -I CSM.CSI TWO C-OPY CSM CDH COPY
22 ;; . : 13 :
8y, — : i 75 . .
n . 75 . - - 81 . . .
L3 8] -
37 . 82 LM CDH P76
N 84 . .
CSM CSI _ONE COPY LM |55' TW0o P76 33 :
. . 84 . .
' : : 33 . . CSM TP COPY
37 . : . : 37 . .
75 . . : CSM PC COPY 58 . . .
81 . 33 . : 81 . . .
82 . 81 . . 59
LM CSI ONE COPY LM PC P7¢ LM_TP1 P76
8]{ . . - i L) 84 L 8[' " . 1 Y
33 . . 13 . . 33 . .
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PARTIAL POI (<25 FPS){CSM

ACTIVE}
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4
B o
102. 00~
0
20 -

2
30 -t
0 =

-5t
103 00—
10 -
2 -

REH
0
0
50 =

)
104 00—
0 -
NI
W0
40 +
50 -
105 00~

-3
10 -

ESY—{1# PARTIAL GoI1G1-38 48] P75

——P20 {TRIN)(0,224/310,0)
V93, V87 [VHF ONLY)

VHF N
OMLY
(34)(OPTIONAL)

=LK

ROLL 180* TO (1B0,8/327,0), P00, Y64, ACQ HGA

—MNCC~H UPLINK LK YECTOR

l———P20 {106*)(1a0,311/221,0}
| e COPY RESCUE TWD

¥33,¥87, (YHF OKLY) w 40g

&
= 20
-]
=g

{40){OPTIONAL} a
w-20
=% 10 20
85 s¥ APPLIED AT DOI - FPS

P30
P41 (BYPASS MNVR)},RCS SETUP, GDC ALIGK
[eSH RESCUETR03 37:47)(-6 4.0,01{180,352/96,0}}

P20 {58*){180,326/36,0)

ETAI

| P3%. M2 yo3,v57,V87,SKT/VHF(S),
_ETE {5) TERMINATE SXT,V93(VHF(5),
L VSO(MARK T0 £51218) oo oo
T LA UIF WHF,¥93, VHF OHLY |
Fo {1F_MO_VHF, W88, 5XT ONLY!
N
L
Y Lesz prum cowe [e-=s==--=-95

€51 ay VARIES |
COHSTDERABLY -'I

| fcsv est oHE( 104 37 05)-55 5.0,03{180,180/101,0) , P76

[ —ROLL 160° TO (0,152/101,0}

PAG {150°}{180,164 /101,0), ¥56, sps serup | NOTE
L

P52 (OPTION 3)
P20 {165*3{0,46/256,9)

32, CSE TWO TIGH, N+l ¥93,¥57 Va7, 54T/VHF (5
= 32, CWPUTE CSETWO TIGH, Nel _ ¥92.457. Y87, 3X1/% vn;%s).
: (5) VIO0{NARK TO CSI THO -9)

{s) FVHE, V93, VIF oReLy,” 1
N IF 40 VF,_V8d, SXT DMLY ]

20 (24}
-9 108 732 FINAL COWP
0 | P41, ¥56, RCS SETUP, BDG ALIGN
] [GSM CST TWo(]05 3%:26){0,95/197,0)] , P76
2 %1 Tt —p20 {0,116/207,0) Y57, Y87, 3 MARKS, V67 {(+02000,+00020,+00001)
$XT
50 - e |03
-9 Vo0 (CsH)
—r3g
0106:00— | P41, w56, RCS SETUP, €0C ALIGN
———{CSh PLANE CHANBEII0G 02 h4i0.211/7222,011, P76
AN TR o ] —°20 (13°)(0,208/209,5}, P33,
2 VG7, VBT, 3 MARKS, W93
P33 FINAL COMP, VSO (CSM; ] i
AR tesh) i NOTE CDH AV VARIES |
P40 (117*}(0,350/287,0}, ¥56, SPS SETUP! CONSTDERABLY
o 30 [CSP_COH {106 ~31 -4k)(695,0,-4_3){0,47287,0)], P76
P20 (143°) (0,240/144,0)
+28 l...—pP34 (ELEVATION UPTION}
LU A V57, V37, AFTER 3 MARKS, ¥93, V32
5 biig
5 - F viF | (19)
47 * P34 FINAL COMP LM TPI TIGK
107,00 P40 (53°)(0,189/18,8)
0 0 CSH TF1 - -14 5,0,7 5){0,207/718,0}}, P76
b #20 {25°)(0,250/47,0
u T {29}t / )'.'93. y57, Va7
a2 2 s i {180 —p3s FroL cowe
o [ .23:36¥0,265/29,0}], P76
20)
B, ] w1 ve3, vi7, yar  res (P
.27 YRF P35 FINAL COMP, P4) BYPASS MNVR
40 4 A ———{CsF Accz (107-387 368, P76
T \—.pa0, ¥89 {37°)(0,2768/343,0}(0,300/20,0)
———p47, Va3
1 50
108. 00—
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7.2 Partial DOI (2 25 FPS) (CSM Active)

7.2.1 Summary

This rescue case provides for the situation where the
LM applies more than 25 feet per second of the DOI burn
and cannot perform a direct return, This case is
identical to the Partial DOI <25 Rescue except that
there is one more rev between CSI4 and CDH and conse-
quently an additional CSI burn. CSIZ (nominally zero)
occurs. one wvev after CsI, and CSI3 (nominally zero)
is scheduled halfway between C312 and CDH.

The relative profile and the burns shown in the following
pages represent the particular situation where the LM
applies 60 feet per second of the DOI burn. This data
for other partial DOI burns greater than 25 feet per
second will vary although the same basic check-

1ist may be followed.



7.2.2 PARTIAL DOI

(225 FPS) (CSM ACTIVE)

CSH <113~
ABOVE
-~ 50
CSM TPI
CSM CDH (108:55:46) CSM CSI ONE
(108:20:07) |(-15.0,0,6.0) . ~—p (104:35:49)
(0,5/285,0) \h ARTTAL 50T (106:27:58) e (180,180/101,0)
- 4%{ (101:38:49) (0,0,0) $ A0S
CSM ADS 1(180,339/261,0) ) CSM
AHEAD ¥ a0Ss0 CSM Cs | THRkE , 1oo). CSH R%scue 20| pg 254 BEHIND
(107:24:02) , {103:37:54) ~
(0,0‘.0) “» (‘45-8,0,0) s
(180,23/130,0) (180,180/282,0) _ -t
CSM PLANE CHANGE - 4=~ s ____T______S.—-:
5107:51:07)
0,0,0) -50
(180, 144/154,0) Bgfgw
RESCUE THO PAD CSM CSI TWO COPY LK PC P76
b7 1 : : 84 . . ] .
h8 37 : - 33 . :
33 . : "
81 l g? : ' - CSM CDH COPY
= : 13 . .
22
vc 82 h - 75 . : :
" : . LM CSI TWO P76 81 | . .
. L] Bll' . L] 1)
37 . : - LM CDH P76
N I 33 . . 84 . .
CSM CSI_ONE COPY tSW CSI THREE COPY 33 - .
1l . . & ’ . CSM TP! COPY
37 : : 81 ! : =1 37 : :
75 . : : LM _CSI THREE P76 58 . . .
81 . . | 84 . . . 81 . . .
82 . 33 : 59 . . .
LM CSI ONE P76 CSM PC COPY LM TP1 P76
84 . . 33 : : 84 . . .
33 . . 81 . 33 . :




7 2 3 PARTIAL DOI (225FPS) {CSM ACTIVE)
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0 4
40 4
50 o

102 00—

LM PARTIAL DOI {10] +38-43)]. P76

776, voz P20 {TRIM}(0,234/314,0)

+43 20 4

WV Q>

30 4

40
-8

50 A

=mnE

10300~
10 4

L]
—_
(-3
[
=
i
wor

30 4

VHF
ONLY

¥33. ¥O7 (VHF ONLY)(MARK TO DOI +43)

{34) OPTIONAL

ROLL 180° AND PITCH UP 114° (180, 274/213,0), V64, ACQ HSFN

HEC-H UPLINK (LM VECTOR) P20 {TRIM}{180,303/213,0)
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7.3

7.3.1

=115~

No PDI] + 12 {LM Active)

Summarg

This situation arises when a failure prevents continuation
of the planned mission after DOI and the LM initiates
rendezvous with the CSM. The LM phasing burn is applied

12 minutes after nominal PDI]time and is targeted by the
ground or obtained from onboard charts. The CSI mareuver

is appiied one-half revolution (LM) after phasing and the
COH maneuver 1is one-half rev later. TPI occurs approximately
40 minutes after CDH at a delta altitude of approximately

15 nautical miles and is targeted for a LM elevation angie
of 26.6 degrees. The LM CSI burn is nominally zero; however,
if.it 1s necessary for the CSM to apply this burn, it is

not nominally zero even though it is targeted for the LM

€SI time.
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-7.4.1
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No PDI, + 12 (LM Active)

Summarz

This condition arises when the first PDI opportunity is
passed due to some difficulty, but the diffieulty is of
such-a nature that it <is desired to try fo initiate PDI

at the second opportunity. If.it is obvious at this

time that the problem still exists, the LM initiates an
abort. At 12 minutes after PDI, time, “the phasing burn

is applied. This burn is ground targeted or based on
onboard charts. The CSI maneuver is applied one-half rev
(LM) after phasing and the CDH maneuver- is one-half rev
later. TPI occurs at a delta altitude of 15 nautical miles
and is targeted with a LM elevation angle of 26.6 degrees.
The LM CSI burn is nominally zero: however, if it is
necessary for the CSM to apply this burn, 1t is not
nominally zero even though it is targeted for the LM CSI
time.
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7.5.1
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< 60 No PDI] + 12 (CSM Active)

Summary :

This situation occurs when the LM is compietely inactive
following the DOI burn or applies less than 60 feet per
second of the phasing burn, i.e., the LM cannot apply

‘the PDI burn nor can it complete the rendezvous. Under

this condition, the CSM may accomplish the entire
rendezvous. The first of the series of rescue burns

is either ground targeted or taken from an onboard chart.
This burn occurs at one rev after the DOI maneuver.k A
CSI1 burn is applied one-half rev later and is targeted
with-a CDH to occur two revs later. A €31, burn
(nominally zero) is scheduled half way between CSI1 and
CDH. A third CSI (CSIS) again nominally zero is scheduled
half way between CSI2 and CDH. The CDH burn §s targeted
for a differential height of 10 ndutical miTes and the TPI
burn is cued on a CSM elevation angle of 208.3 degrees.
The relative profile and the burns shown in the following
pages represent the particular situation where the LM was
not able to apply any of the phasing burn. This data for
all cases where & partial burn less than 60 feet per|
second 1is lappiied will vary a1thougﬁ the same basic
checklist may be followed.
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7.6.1
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2 60 No PDI, + 12 (CSM Active)

Summarz

This rescue case provides for the situation where the LM
applies at least 60 feet per second of the phasing burn
but cannot complete the burn and it is necessary for the
CSM to initiate a rescue. This case is similar to the
previous case except that one less rev is required for
rendezvous since at least a partial phasing burn was
achieved. The injtial rescue burn occurs one rev after
DOI and is again ground targeted or taken from-an on-
board chart. The CSI1 burn occurs one-half rey after the
initial rescue burn and is targeted for a CDH one rev
later. A 6512 burn, nominally zero, is scheduled one-half
way between CSI] and CDH. The CDH burn results in a dif-
ferential height of approximately 15 nautical miles and
the TPI burn is cued on a CSM elevation angle of 208.3
degrees.

The relative profile and the burns shown in the following
pages represenf the particular situation where the LM
applies a partial burn of 60 feet per second. This data
for all cases where a partial burn greater than 60 feet
per second is ‘applied will vary although the same

basic checklist may be followed.
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Summarx

This sjtuation occurs when the LM‘is inactive and unable

to apply the PDI2 maneuver and js‘ab]e to achieve less

than 40 feet per second of the phasing maneuver., Under
these cenditions, the CSM initiates a rescue with the 1
first burn occurring two revs after DOI. (SI, occurs

180 degrees later with a CSI, and CSlg (both pomina1ﬂy zero)
occurring one and two revs later, respectively. CSI,4
occurs 180 degrees after CSI3 and CDH occurs three revs

after CSI; at a delta altitude of 10 nautical miles. " With

this rendezvous situation, rendegvous would be completed
approximately 12 hours after DOI.

The relative profile and the burns shown in the following
pages represent the particular situation where the LM is

unabte to apply any of the phasing burn. This data for

all cases where the LM applies a partial burn Tess than

40 feet per second will vary although the same

basic checklist may be followed.
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40-90 No PDI, + 12 (CSM Active)

Summary

This rescue case provides for the situation where the _
LM cowld not complete the phasing burn afier initiating
an abort at BDIZ. The first rescue burn occurs two

revs afFer pDOI and i§ followed by CSI] one-half rev °
later. The CSI1 burn is targeted for a CDH to occur

two revs later at a delta altitude of 15 nautical miles
with the CSI, burn (nominally zero} scheduled half way
between CSI and CDH. The rendezvous would be completed
approximately 10 hours after DOI. .

The relative profile and the burns shown in the following -
péges represent the particular situation where the LM
applies a partial burn of 65 feet per second. This data
for other dases where a partial burn between 40 add 90
feet per second is applied will vary although the

same basic checklist may be followed.
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7.9 > 90 No PDI, # (CSM Active)

7.9.1  Summary

This rescue provides for the situation where the LM
completes a partial phasing burn greater than 90 feet
per second. This case is similar to the previous
40-90 No PDI2 + 12 Rescue except that one less rev is
required between CSI, and CDH. This rendezvous would
be completed approximately 8 hours after DOI.

The relative profile and the burns shown in the following
pages represent the particular situation where the LM
applies a partial burn of 90 feet per second. This data
for all cases where a partial burn greater than 90 feet
per second is applied will vary although the

same basic checklist may be followed.
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P40 (75°)}40,172/3,0), Y56, 5PF SETUP, GDC ALIGN

[ESH TPT (109 01 337(-21.7,0,5.8)(0,193/3,0)]; P76
P20 (51°)10,243/54, u). Fi5

V93, Y57, Y87 (NARK TO TP + T1)

P35, FINAL COMP, P41 BYPASS MAMEUVER

CsSM Mccl (Jo9 16-333{0,265/37.81], P76

P35
W93, ¥57, Yo7, (RARX TO TPI + 26)

PA5 FINAL COMP, P41 BYPASS MANEUVER

{csH Heez{109 3] _33K0.291718.0}], P76

lpoo, vas {36°){0, 255/342, &)

A

PA7, vBx
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7.10 PDI] < 10 Variable Insertion (LM Active)

7.10.1 Summary

This rescue results from an abort less than 10 minutes
into the powered descent. Under these conditions, the
LM inserts into a variable insertion orbit. No. rescue
_burn is required for this rendezvous.: The first burn,
CSI is scheduled at 50 minutes after LM fnsertion with
CDH one-half rev later. ‘

The relative profile and the burns shown. in the following
pagesérepresent the particular situation where the abort
occurs at PDI1 + 10 minutes. This data for_ other cases
where the abort is initiated Tess than 10 minutes into
the descent will vary particularly for the CDH burn.
However, the same basic checklist is appiicable.



LM

(102:52:20)

11
37

75
81

82

84
33

7.10.2. PDI] <10 VARIABLE INSERTION (LM ACTIVE) -137-

TPl
LM (105:14:06)
(21.7,0,-10.9)

csl
INSERTION LM {103:42:12) CSM (-22.0,0,10.3)
(50.1,0,0) (0,205/18,0)
csM (-50.9,0,0)
T AT — e (0,180/268,0) |LM PLANE CHANGE 50
- (104:10:53)
LOS Los
[ FATS
— 1 4
200 150 100 g0 50 . 100
CDH
LM (104:39:36])
(21.6,0,6.2)
CSM (-21.3,0,-2.9)
(0,172/91,0)
LM CDH P76
CSM PC_COPY 84 -
CSM CSJ COPY 33 33 : :
. . ’ - CSM _TP)_COPY
LM PC P7 N 37 : .
: : 84 . | 58 ) - )
hd . 33 81 . . .
- - CSM CDH COPY 59 .
A 13 . . LM TPI P76
. .« | 75 : : a4 R | . I -
81 - ]33 : :




7103 por,

<10 YARIABLE INSERTION (LK ACTIYL]

CHECKLIST CEMERATED FOR ABOPT AT P!Nl +10

=138~

LM INSERTION (102 5z 20]]
STOP PITCH, MAN ATT PITCH-RATE CMD (0,22¢/104,0}

TPOSSTOLE TWEAK 3
LMNYR AT IMS + 121

AE1T]
-P0Q, Y64, ACQ HGA, MCC-H UPLENK LI VECTOR

vag (muz)

P20 {34°)(0,232/70,0)
Paz {N=1)

V93 V57, V8
SXT/YHE (5}, TERHINATE SXT, Y393, ¥HF (5}, v9¢
(5) (MARK TO CSI-11}

' '—"iﬁE"GSE_-GﬁF'Eﬁ[T":
IIF NO VYHF, V8B4 SXT ONLY!

P32 FINAL COMP

P40, (84°)}{0,162/268,0), Y56, SPS CHECKLIST
COPY LM CSI PAD

LH csn (103 42- lz)(sn 1,0,00 P76
{50 9,0.0}(0,180/268,0)

-—u-—~P20 (41°) {0, 230;’309 0}
¥57, ¥87, (MARK T0 PLANE CHANGE -1}
3 skt MARKS, Y67 (+02000,+00020,+000071)

& (24)

F

490, YOICE LW YEOY TO LK COPY LW PC PAD

t——[LH PLANE CHANGE (10410 53)] .P76
P33 (P20)(0,231/225,0)

103 00—
M
5
F
{
=521 19 4
20 -
TR
R
-54
50 4
1ok, 00—
=30
04
2 !
-27
A
40
04!

|___‘J5

7, Y67, 3 SKT MARKS, V93
SJ( {MARK TO coH-15)
W
F

-15
30 -1
40 -
+33
50 -
105 00—
+46
10
+4 .
20
+12
+18 30 1
+27 0 -
60 o

*

P33 FINAL GOMP foTe

——J——VBD {CSM AND LK)

COPY LM CDH FPAD
M cnu {104 39. 35)(21 6 0,

.___._I {-21

P76
-3 9)%0 172/91.0)

p20 (45°){0, 229/136 0)
P34 {ELEVATION OPTION}

VB7,.¥57, 3 VHF MARKS, Y93, Va2

H

=TI

COPY LM TPI TIGH
{13)

P34 WITH LM TPI TIGN, FINAL COMP

PAD (68°)(0,190/18,0), ¥56, SPS SETUP
COPY LM TPT PAD

LM TPI (105 14 06)(21.7,0,- P76
CSM TPI {-22 0,0, 10 3)(0 205/18,0)

P20 (30°){0.244/48,0), P35
¥93, V&7, V57 (MARK TO TRI+11)

P35 FINAL COMP, COPY LM MCC] PAD
PA] BYPASS

LA WECT (105 29 06) . 76
CSH HCET {0.260/27,0)
|L——————pas
T VY93, V57, V87 {MARK TO TPI +26)
¥
H
Fl{9}

P35 FIMAL COMP, COPY LM MCC1 PAD
P41 DYPASS
——ILH BCCZ (105 44 06} J. P7e
CS¥ MCC2 {0,298/16.0
POO, ¥89 TG COAS TRACK (37°)(0,266/339,0)

P47 ,v83

TPF (105 86-55)

.
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PDI, + 12 (10-12.5 Minutes) (CSM Active) -

Summary

This rescue results from an abort during the powered
descent. It is assumed that following the decision to
abort, the LM will be able to insert intc a fixed 10 X 30
orbit and that the CSM will then complete the rendezvous.
The initial rescue phasing burn will be performed at a
fixed GET defined as 50 minutes from that insertion cut off
time associated with an abort at PDI] + 10 minutes. This
rescue phasing burn will be a constant 47.8 feet per second
retrograde burn for cases where an abért is initiated
between PDI] + 10 and PDI] + 12.5 minutes. The CSI1

burn is targeted for the LM CSI time and occurs approxi-
mately one-half rev after .the rescue phasing burn. The

CDH burn is scheduled for ‘one rev after CSI] with a
nominally zero 6512 burn half way between CSI] and CDH.

For this rescue situation, rendezvous is completed
approximately six hours after DOI.

The relative profile and burns shown in the following

pages represent the particular situation where the abort
occurs at PDI1 + 12 minutes. This data for other cases.
where the abort is initiated between 10 and 12.5 minutes

"after PDI will vary; however, the same pasic checklist -

is applicable.



7.11.2 PDI-| + 12 (10-12.5 MINUTES) (CSM ACTIVE) -140=
TP
(107:12:50)
RESCUE PHASING
LM INSERTION (103:42:17) CSM (-23.4,-0.3,10.7)
54 L,204/346,0
{102:54:32) CsM (~47.8,0.0,0.0) (0,204/3 )
(0,180/269,0) CSI TWO COH CSM
\& (105:36:30) (106:33:07) ABOVE
Rt LR csH (0,0,0) -
I-—-__.-_ H 2 CSM (]th,O, 15.2)
805 X_ {0,227/316,0) (0,50/319,0) '
‘\‘_\I‘\Y\‘Tﬁ\? AOS ~z-r—YL08
CSM 3
AHEAD 4’5o 400 350 300 250 200 / 150 100 50
CSI ONE CSM
RESCUE PHASING PAD (104:39:50) (106:04:07) BELOW
47 CSM (-34.8,0.0,0.0) |csM (0,0,0)
h8 {(0,180/90,0) (0,230/231,0)
33
81 | | CSM CSI TWO COPY CSM CDH COPY
22 11 . . ]3 : .
AV, 37 . : 75 . : .
]] 75 . : 8] . -
37 :; LM CDH P76
N | 84 . A .
CSM CS| ONE COPY , LM €S| TWO P76 33 : :
11 . : 33 : CSH TP COPY
37 : : 37 : :
75 . : . CSM_PC COPY 58 . . .
81 . . . 33 M . 81 . . .
82 R . . 81 .| . 59 . . .
LM €SI ONE P76 LM PC P76 LM TPI P76
84 . | . I . 81 | 84 . . .
33 ‘ : 33 : : 33 : :




T3

POy + 32 {10-12 § KIRUTES) (CSM ACTIVE}
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103 00—

=42

104 00«

=12

105 00—
-3z

"
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=M

20 4

50 4
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L =0 2

ZMn X

1M INSERTEOR {102 54:32)]
P52 (OPTION 3) {0,212/80,0) V48 (l;}gg)

MCC-H UPLINK (LM VEGTOR)

POSSIBLE RESCUE PAD FROM GROUKD

P30
PAO{171%)(0,162/269,0}, V56 SPS SETUP, GDC ALIGN

|_$CSH RESCUE PHASING (103 42 17)(«47 8,0,0)(0,180/269,0) |

— P20 (40°)(0,150/229,0)
— P32, N=2

¥93, V57, Y87, SXT/VHF (§), TERMINATE SKT. V93 YHF (5),¥90

{5} ) {WARK TO CSI OKE -12)
(5) {IF VHF, ¥83; VHF Biltv'.'"'!
voo  UIE MD VHF, V88, SXT ONLY |

—rrEo M= =
—
[
o
-

P3Z FINAL CORP
| pao (72°)(0,166/90,0) Y56, SPS SET UP, GOC ALIGN,

{5y st oME {10% 39-50) (-34.8,0.0) (0,780/90,0) | . P76

P52 (OPTION 3)

P20 (30°)(0,226/60,0)
P32, COMPUTE CSI TWO TIGN, N=1

——¥93, V57, VB7, SXT/VHF (5), TERMIKATE SXT, V93, VHF (5}, v90

(5) {FARK TO CST TWO -9
5y [F VAR, Y3, VAF OWLY. . ]
—ygog  UF_KO VHF, V88, SXT QHEL'

HOTE  IF MO VHF BY €SI TWD -25, Y88, CONTIRUE SXT)

-rZ o Mmxe

-9

106

+23

+47
107

+27
+30

108

30

40 -

50 -]
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10

20

30—

40 -

50

00—

10 4

20

30 4

40

50

00—

LYy =1 g

z=nunE

"o

P32 FIHAL COMP
41, (BYPASS ATT HMNYR) ¥56; RCS SETUP

csulest o 105:36-30)(0,0,0) (0,227/316,0)] 5 #76
—F20 (12°)(0,223/30%,0)
¥57, ¥67, 3 BARKS, V67 (+02000,+00020,+00001}
(MARK TO PLANE CHAMGE -9}

sy
5H
TF
¥o0 {CSM)
F—— P30
[—— P41 EYPA f: ¥56
C5* PLANE CHANGE (106 03 07

P20 {TRIN}, P33
¥57, ¥87, 3 MARKS, ¥33 (MARK TO COH -15)

SV
XHl (12}
TF

¥90 {CSH)
= P33 FINAL COMP

+— P40 {161°)(0,34/319,0} .V56, SP5 SETUP, GDC ALIGN

| [cse con (106 33 07) (14 0,0,-16 2} (0,50/319,0)] . P76
[ P20 {171°3(0,2307112,0).p34 (ELEY OPTION)
Y57, VIB 3 HARKS, V93 (WARK TO #47)

P34 FINAL COMP, VB3 VERIFY DRDEAL
P40 (61°}(0,185/346,0}, ¥56; SPS SETUP, GOC ALIGN

{cst_TP1 (107 12 50){-23 4, - 3, 10 7) ©,204/346.0) |, p76
p20 (379 (0,248/23,0) , P34

(6) Y93, ¥57 . vBY {MARK TO TPI +12)

P35 FINAL COMP, P41 BYPASS MNVR

[T w1 (107 27 50)(0,263/2,0) |, R76
P35
ﬂ (;}l— V93, ¥57. V&7 (MARK TO TPI + 27)
E,_Fas FINAL COMP, P41 BYPASS MNVR
¢sM wee2 (107-42 50 (o0,301/350,0) |, P7s

| L— P00, 89 (35°)(0,269/315,0)
P47, Y83 AT Rel 25 H,M,

TPF {107 53 28§
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7.12 PDI1 + 14:12 (12.5-15 Minutes) (CSM Active)

7.12.1 Summary

This rescue also results from an abort during the
powered descent. This rescue is similar to the PDI1
+ 12 Rescue except that for those cases from PDI1

+ 12.5 to PDI] + 15 minutes, the CSM rescue phasing
burn is a mirror image of the desired LM phasing burn.
Also the CSI} burn is targeted for a CDH one-half rev
later. However, this CDH burn is not applied but
replaced by a CSI2 which make the two orbits co-elliptic.
For this rescue situation, rendezvous is completed
approximately six hours after DOI.

The relative profile and the burns shown jn the
following pages represent the particular situation
where the abort occurs at PDI1 + 14:12. This data for
other cases where the abort is initiated between

12.5 and 15 minutes after PDI will vary; however, the
same basic checklist is applicable.



7.12.2 PDI]+ 14:12{12.5-15 HINUTES) {CSM ALTIVE) -143-
LM INSERTION CSM RESCUE PHASING
(102:56: 44) (103:42:13) £SM TSI TWO
lh (-20.3,0,0) }*35=35;“g§ 063025
{0,180/269,0) ~30.7,0, 33:2
o 180/26 (0,180/275,0) {{-1.8,0,-14.6) {5
~——r \ {0, 92/12 ,0)
Y.y Ny v _x ey ]ix_ Los
Los AGS e N
LOS X ARty wa
500 oo 344 I 209 //xhn l
€SHM CS1 ONE C5H PLANE CHARGE CSH TP 1
{104:38:59) (106:05:05) {107:12:38)
{(-21.2,0,0) (0,245/242,0) {(-20.3, 0 ,9.%)
{0,180/95 ,0) {0, 205/359 D)

RESCUE PHASING PAD

] i CSH CSL TWO COPY CSM_COH COPY
i3] . . 13 : .
37 . M 75 . . “
: : 75 - M M 81 . « -
; : |8 - S : LM CDH P76
] 82 - . - 81; . . I .
CSM €51 QNE coPy LM €S0 TwWa P7é 33 . .
- : g; —— 1 CSM TPL_COPY
A IR 371 : :
> b * CSM _PC_COPY 58 . . .
» ¥ a 33 : : 8} " . -
. . Y < . . |59 . . ;
LM CS) DONE TZE : LM PL PT7E L¥ TP! P76
. . . 8!‘ " . _I - 8“ - N .
. . 33 M H 33 . .




FARY I’DI.|+14 12 {12 5-15 MINUTES}(LSH ACTIVE)
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=03 14 16
5 MK SINCE POIy

LH IHSERTION(1DZ-56

STOR PITCH MAN ATF-RATE CHD (0,194/56,0)
PE2 (OPTION 3}

¥4 11102
X111

POO, Y54, ACQ HGA, MCC-M UPLINK LM VECTOR

COPY RESCUE PHASIHG sy FROM L
{1F LN ACTIVE) OR PAD FROM H.CC il

P30
PAO(147%)(D,153/269,0), SPS SETUF, GOC ALIGH

—-ICS!I RESCUE PHAS!NE!]OE-W I!![-?.O 3,0,0)(0,180/269.0)

P20 {45%)(D,235/34,0}
$32, ¥

"o

= V33, V57, V87, SKT/VHF (3), TERMINATE SXT, ¥o3, AKF (5, Y90
wedsy . . (MARK TO CS1 OKE ' -13)
151 FIF VHF , V83, VAT GWLY 1
v Y90 LEF. Ho wie, ¥is, ST SMLY)
H
F
0
H | (33)
L
Y
P32 FINAL CONP, ACT) MSFH

e P40 {B1°) (0,158/95,0), V56, SPS SETUP, GOC ALIGN

—[CSH €51 ONE(T04-38 B9)(-21 2,0,0)(0,180/85,0)],F76

f——m—e P32, Hs1

P52 [OPTION 2}, GDC ALIGN; YERIFY OADERL (va3)

PZD{'IS')(D 229/60,0)
_VBS V57 ¥87, SXT/YHF (5] TERMINATE SKT. V93, VHF (5). U?O

..(.51_.._._. ___________________ (MARK TO CSI THO -13
(5) FiFVhF, ONLY, !

—¥50 I_I_F_N_O_\_'H_F _vBgy SXT_OHLY,

{19)

«13

=22
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+27
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QDTE €Sl AY VARIES|

1
paz FaL cow L CONSIDERADLY |

P40 {70°)(0,167/275,0), V56, SPS SETUP, GOC ALIGN

CsH CS1 WO (105° 36+ A5){-30 7,0,0) (0,180,275,0}].P75

p20 (39*)(0,238/314,0)

V57, V87, 3 SAT MARKS, vs?(mtono +00020,+00007 }
S):I' (MRK TO PLANE CHANGE

\'HF {13)

¥og {C5M)

...——-—.._ngl BYPASS MNYR V56, RCS SETUP, &DC ALIGN
T i AnE CHANSEL 06 DE-TAT0, 245/ 2620 . P76

P20 (15*)(0, 236!227 1}
VE7, 2 MARKS, V93

m“"l(s) Cradx 10" ciip 15}
P33 FINAL COWP, V90 (CSK), ACQ o
P41 {152°)(0,82/12,0), Y56, RCS SETUF, GOC ALIGN

i (106+33 25X~-1 8.0,~14.6}{0,97/12,0)],P76
Pa0{125°1{0,2507137,0)
P34 (ELEY omuu{

V57, V87, 3 MARKS, Y93 ,¥32
[NARK TO TRI=13)

©

T
(21}

~—— P34 FINAL COMP,LM TPl TIGN, VERIFY ORDEAL

¥83)
P40 (87°)(0,187/335,0), ¥55, SPS SETUP, GIC AL

-20 3.0 .9 #}{0.205/359.0}}.776
0,244/31,0), P35
T Vs {493, W57, YO (MARK O TPI+12)

P35 FINAL COWP, PAI EYPASS MIVR

—fesnmc 1 (107 27-38) 10.264710,0) P76
P35

SKT | b 33, V57, VAT (WARK TO TPI +27}

P35 _FINAL COMB, PAY BYPASS WHVR

2 38){0,299/358,0} |, P76, POO

V59 COAS TRACK (35°)(D,272/323,0

f——— P47, VB3

—{TPF (107 53 35
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7.13.1
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PDI; + 21:24 Preferred 1ift-off (TZ) (CSM Active)

Summary

-

This rescue resﬁ1ts from an abort 21 minutes aﬁd 24
seconds after initiation of the powered descent. This
coincides with the first preferred lift-off time (Tz)
after PDI. The initial rescue phasing burn will be
performed at a fixed GET which is approximately 153
minutes after LM insertion cut off (when the CSM
reaches the iongitude where the LM would have done-
phasing). This delay is due to the fact that the CSM
cannot back-up the phasing burn at the LM phasing
time because of the Tack of spacecraft communications
at that time. CSI] occurs one-halif rev after the
rescue phasing burn with 0512 occurring haif-way
between CS}1 and CDH. For this rescue situation,
rendezvous is completed approximately eight hours
after DOI.



7.13.2. PDI] + 271:24 PREFERRED LEFT-OFF (TZ) {CSM ACTIVE) -146-
CSM CDH
fSM RESCUE)PHAS'NG CSM €SI TWO BURN &]0 :i]:gaz)
LM INSERTION 105:37:33 —.0,U0,"0.
{103:03:550) {-18.5,0,0) ((107:%4:21% {0,278/187,0)
7 0,180/277,0 -30.8,0,0
( /277,0) (0,180/273,0) CovE
° B s e A
ra—s AOS Tw —;—-r—r—r"l“r T~
0S
Aﬁiﬁg L0S LOS A0S . ¥ ; x 05 CSM
-500 ~800 -700 “500 ~500 —400 -300f -200 100 BEHIND
CSM CS1 ONE BURN | CSM TPI
(106:36:20) (109:06:46)
(-20.%,0,0) (-22.2,0,10.1) CSM
(0,180/96,0) {0,205/336,0) BELOW
RESCUE PHASING PAD CSM CSI TWO COPY
b7 11 . .
1‘8 8] I . I [}
33 . . LM £S1 TWO P76
81 | CSH CDH COPY
8 .| d * 113 : :
22 33 . + : - -
AV - 75 . .
C
1} : : {SM CS) THREE COPY 81 . .
37 : : é: i ] LM_CDH P76
N I . . 84 . .
1t : : ! | : £SM TPl COPY
37 : 33 - 37 : :
75 : : CSM PC COPY 58 . . .
8] . 33 : : 8] - - .
82 . - 81 l . ' . 59 - b
LM €St ONE P76 LM PC P76 LM TPE P76
B4 - | 84 L] L] 8y ) )
33 . ' 33 . : 33 . :
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7.14 PDI, < 14.5 Variable Insertion (LM Active)

7.14.1 Summary .

This rescue results from an abort during the powered
descent where the descent was initiated at the second
opportunity. It is assumed that following the decision
to abort, the LM will be able to insert into 6§bit and
that the CSM will then complete the rendezvous. This
© case is ‘similar to the PDI] case described ip Section
7.10. The LM is assumed to achijeve a variable insertion
orbik followed by a CSI burn (LM active) 50 minutes
after insertion. The CDH ‘burn is scheduled one-half rev
after CSI1.
The relative profile and the burns shown in the following
pages represent the particutar situation where the abort
occurs at PDI2 + 14:24. This data for other .cases where
the abort is initiated Tess than 14 1/2 minutes into the
descent will vary particulavly for the CDH burn. However,
the same basic checklist is applicable.



7.14. 2. P012 <14:30 VARIABLE INSERTION {LM ACTIVE) -149~
LM CS1
(105:40:27) LM CDH
L(’%o?:'%%ﬂ?)" {49.6,0,0) (106:37:52) CsH
CSM (20.7,0,6.2) [LM TPI ABOVE
\ (-50.5,0,0) CSM (107:12:39)__° o0
~ e —— (0,180/258,0) (-20.5,0,-2.6) {22.1,0,-11.1)
T (0,173/86,0) |CSM
1"'-—__ o \ ('22.2,0,13&3)
20 -- 3= (0,211/19,0)
{ i
ADS _ -
I—r "Lﬁg"fg,
CSM CSM
AHEAD ago 259 200 150 / 100 59 BEHIND
LM PLANE CHANGE
(106:09:19) CSM
BELOW
LM CDH P7
CSM PC COPY 84 L {
33 M . 33 . *
CSM CSI COPY 81 [
1 : : . CSK TP
37 : . LM PC P76 37 : .
75 e : 8" * 4 _I 58 L] . .
81 . . 33 . . 81 . . .
- 59 . .
82 CSM CDH coOPY
LM €SI P76 13 : : LM TP1 P76
84 ] 75 . 84 .
33 . . 81 . . . 33 . .




71k 3

PDY, <14 30 WARIABLE IRSERTION (LH ACTIVE)

CHECKLIST GENERATED FOR ABORT AT PD1, +14 2 ~150-
SXF ;
104 40— @ - i |
=15 ¥90 (LN AHD CSH YOOT), COPY LH COH PAD
P33 F IHAL COMP
(PDSSTBLE THEAK ! 1 -
50 - IETDsﬂ«g'EErIgﬁAfu: 10 10 - ———p40  (72°)(D,153/B6,0), ¥56, 5P5 SETW?
W museRTioN (104 50 38)  ME-TESeSsees
L STOP PITCH (MAN ATT-RATE CHD AT P=80}(0,212/80,0) H
P52 (OPTION 3) 11102 :
H vag (xnn 0 H [ DR CON {106 37 G2J (28 7,0, & 2] . P76
105 00— 3 P00, V64, ACQ HGA, HCC~H UPLINK {LW VECTOR AMD CSM VECTOR) 0 4 |__ES4 CoM (-20 5,0,-2 €) (0,173/86.0)
p P20 (4°)10,232/66,0) [ ——rz0 {39°}{0,229/125,0)
P32 (Mw1) P34 (ELEVATION ORTION)
14 w43, ¥EY, Va7 +32 —— V57, ¥87, 3 MARKS, Y93, V32
SKT/VHF {5), TERMINATE SXT, Y93, VHF {5}, ¥30 PN . -
{MARK 70 CSI -12) {NDTE  CDH av
0 - RN YRy T eemmeeememmemmsemmam————n 50 - 1 YARIES couswauuu_}
Ttevurvea, vikonty ¢+ | W.1... 0 TTomomEEETEETTEEE
*IE_ND_YHE, ¥88,SXT_ONLY! ST T 5)
V90 {C5H AND LM) ¥uF
20 107 00
) +87 L p34 FINAL COPP
Los I3
N bAG  [38°)}(0,194/19,0), V56, §PS SETUP, GDC ALIGH
.12 RN L P32 FINAL COHP, COPY LH CSI PAD i
b \\\\‘\ v 1107 12 39022 1.0,-17 1) P76
NN *3o, L0, . W TR v :
-8 \> 3 P46 (72*){D,163/258,0), V56, SPS SETUP, GDC ALIGH o CHTOL (92 2 .13 3)(0.211719.0)
Do +4 pz0  {iB*)(0,245/37,0), PI§
o V83, V57, ¥87 [MARK TO TPRI +i2)
o [ETToE 50 270049 &, 0.0 . P76 2 ~ | ®
CSM CS1 (-50 5,0.0)(0,100/258,0)
1 | P35 FINAL COMp
24 P20 {43*)(0,230/301,0) +12
¥57, V87, 3 SKT MARKS, ¥67 {+02000,+00020,+00001) ﬁl;’;ﬁslggaz? EF]
(MARK YO PLANE CHAHGE -1] N CSH MCC) (0,268/13,0) . PTE
50 . l P35
M ,5_51 ¥93, V57, Va7 (WARK TO TPI +27)
I l—— V80 LH YOOT, COPY LW PG PAD Vif %)
v +27 J P35 FINAL COMP
106 00— ;‘ 40 40 P41 BYPASS HNVR
{23) | wiMec2{i07 42 39) |. [41]
+32 |_csM Mec2(0,2897356,0)
" POD, YB9 COAS TRACK (417}(0,254/303,0)
0 o ! LK PLANE CHANGE( |06 09 19){0,230/220,01] P76 ACLIY b F47, VB3
L.pi3
.27 V57, V87, 3 SXT MARKS, V93, V57 (MARK TO CDH -15)
5X1
A0S VWF

PF107 55 29)
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7.15 PD12 + 19:22 Preferred Lift-off (Tz) (CSM Active)

7.15.1 Summary

This rescue results from an abort approximately 19
minutes and 22 seconds into powered descent-where the
descent was initiated at the second opportunity. This
coincides with the first preferred 1ift-off (TZ) after
PDIZ. The LM is assumed to have reached a fixed 10 X 30
orbit. The rescue phasing burn occurs at a fixed GET
defined as 50 minutes from that insertion cut-off time
associated with an abort at PDI, + 14.5 minutes. CSI,
occurs one-half rev after the rescue phasing burn, with

C512 occurring one-half rev later. CDH occurs one-half

rev after CSIZ.



7.15.2 pn|2+ 19:22 PREFERRED LIFT-OFF (TZ) {CSM ACTIVE) -152-

+
(ossao 26) ING (706:36:48) TS CST THO csH
W INSERTION |(-10.0,0,0) -21.1,0,0) (107:33:11) ABOVE
« Ay U, o
(104:55:3@)_*\52;1501269,0) 0,180/87,0 (-40.9,0,0) 1o
-
v-3
LOS A0S g LOS
CSH i , . CSM
AHEAD 600 500 400 300 BEH'ND
CSM PLANE CHANGE CSM TPI
i108:03:55) {(109:11:11)
0,238/248,0) (-20.6,0,9.5)
ST coH (0,205/358,0)
(108:31:55)
RESCUE PHASING (-1.5.0. 31.6)
L7 {0,252/178,0)
48
33 : :
81| | CSM CSI TWO COPY CSM CDH COPY
22 11 . . 13 - .
l] : : 75 . : : 81 . .
37 . : 81 . - . LM_CDH P76
L I 82 : . .| 8y | .
CSH CSI ONE COPY LM S TWo P76 33 : :
;; . : 84 - - | . CSM TPI _COPY
75 R 3 ' ‘ 37 : -
. : : CSM PC_COPY 58 : . :
8] * - . 33 : : 8] - - -
82 . . -1 8 .| . - | 59 . . .
LM CSI ONE P76 LM PC P76 LM TP1 P76
84 . ! . ! - | 84 | . . | 84 . . ]
33 : : 33 : : 33 : :



http:130.75.01
http:K1(105:0.20

715 3

PDIZ + 19 22 PREFEPRED LIFT-OFF {TZ)(CSI' ACTIVE)

=153-

50
H
5 LH_INSERTIOAT (O 136
105.00— § 52 (OPTION 3) GUG ALIGH (0,236/60,0)
MEC=H UPLINK (LM VECTOR AND C5# VECTOP)
L yag {11102
X1
COPY RESCUE PHASING PAD (IF CSM ACTIVE)
»qt
5 30
1 PAY (171%)(0,162/269,9), RCS SETUP, GDC ALIGH
10 | [CSH_RESCUE {705 40 _25) {-10 0,0 0,0 0) (0,1E06/269,0)
P20 (49°){0,234/318,0)}
50 — -
=45 PO M) yo3, vs7, ve?, skrsver (5). TERMINATE SXT,
el (5) ¥93, YHF [5), Y9O0(MARK TO CSI GHE -12)
00— Ay UF VilF, VB3, YHF OALY, ¢
to6-00 A LA UE_¥Q_VHF, Ve8' SKT Ofuy !
F
(28}
10 o 0
A !
04 0 Y
12 § P3Z FINAL GONP
P40 (90°){0.162/97,0)
Ju -l
0 L ——[CsH (51 NE_ (106 36 48){-21 1,0,00{0,180/97,0) |, P76
AD A
M
3 p52 {OPTION 3)
s F
N
P20 (20°}{0,230/7%,0)
107 00— P32, COMPUTE CSL THO TIGH, Wl
(5—"!53. Y57, ¥B7, SKT/VHF {5), TERMINATE SXT,
] ¥93, VHF (53, ¥90 (HARK_TO E5I TNO -12)
10 - (57 OF VHF, V93, VHF ORLY )
=30 JE_NO VHF_ V8B, SAT OHLY,
L 14
204 0 a4
12 H L. P22 FINAL (v
o PAC {68°)(0,161/275,0), V56, SPS SETUP, GhC ALIGN

G5H CSL TW0 (107 33 11){-40 9.0,0) (0,180/275,0}]: P76

w o -

P20 (34°){0,228/309,0)
¥57, V87, I HARKS, V67 {+02000,+00020,+00001)

S
S5t

¥90 {C5H}
———p30
P11, ¥56, RCS SETUP, GDC AL

R,
g 50
108 00—

]

=26
10 4
20 -]

-9
Py 30
+29 40
50 -

+47T
10900 4

0
10 +

+4
+12 2o -

+5
+18 g

+27
+30 0 -
+41 50 -
110 00

[N =0

| P20 {VYRIM), P33
Sx1 Y57 V87, 3 MARKS, V83

HF | (17}

e 33 FINAL COMP, 3D {C5M)
———41 (15°){D,252/178,0), V56, RCS SETUP, GOC ALIGN

——Jcsk con (106 31.55)(-1 5,0,-11 6H0,263/176,0] . P76
[ —p20 {40°](D,232/138,0)

P34 (ELEVATION OPTION)

Y57, Y87, 3 MARKS, ¥93, viz

vir | ()

P34 FINAL COMP, VDI YERIFY ORDEAL
O {54%)(0,187/358,0), v56, SPS SETUP, GDG ALIGN
s (169 11-1110-20 6,0,9 5)(0,205/358,0) |, P76

\_.P20 {33*)(0,2437131,0)
! () Y92, V57, V87

————P35 FINAL COMP, P41 BYPASS MRVR

S1T | P.
YHF [to ¥93,V57,V87

[CsH meez |
[ —F00, v&7 (37*}(0,276/322,0)

)
= '35 FINAL COMP, P41 BY FASS HVR
109 1 0,297/355.0)5, P76

[——F47, Va3

—[PE_{109 52-02)]

]
——LI:ICSHZPLANE CHANGE(j 0B 03 55710,238/258,01];

P76
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