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1.0 INTRODUCTION 

The purpose of the CSM Rendezvous Procedures Document is to provide 
a single source of CSM Guidance and Navigation procedures information 
to be used in flight planning, crew training, and in preparing 
onboard data for the nominal and abort CSM/LM Apollo 16 rendezvous. 

The procedures presented in this document are for the second J mission 
which will be flown with the CSM 113 spacecraft. Trajectory dependent 
information contained in this document is based on the prime launch 
date of 16 April 1972 and a LM lunar lift-off GET of 171:45:08.6. 

Five appendices are contained in this document. They contain information 
which is of special interest for purposes of training, analysis or 
CSM interface discussion. Also included are the CSM onboard data as 
used during the nominal rendezvous and in case of LM abort. 

This is a control document, subject to review by all elements of 
the Apollo Program and approval by the Crew Procedures Control Board. 
All comments, suggestions or questions concerning this document 
should be directed to Dennis C. Wammack, CSM Rendezvous Procedures 
Group, McDonnell Douglas Astronautics Company, phone 483-6101. 
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2.0 CMP NOMINAL RENDEZVOUS PROCEDURES 

The G&N procedures employed by the Canmand Module Pilo t during the 
Apollo 16 nominal rendezvous are presented in this section. These 
procedures are divided into groups of congruous operations called 
Steps. 

The mission plan is discussed in subsection 2.1; the rendezvous 
Steps are listed and the purpose of each Step is discussed in sub
section 2.2; and the detailed procedures for performing each Step 
are presented in subsection 2.3. 

2. l MISSION PLAN 

The Canmand Module Pilot is scheduled to begin preparations for 
rendezvous approximately two hours prior t o LM lift-off when he 
maneuvers the CSM to the COAS calibration attitude . The rendezvous 
is canpleted approximately two hours after lift-off when all docking 
activities are completed. The nominal GET for each major event 
during this period is listed below: 

BEGIN RNDZ PREPARATION 
LM LIFT-OFF 
LM INSERTION 
LM TPI 
LM TPF 
DOCKING 

169 :53: XX 
171:45:08.6 
171:52:22 .9 
172: 39: 22. 9 
173 :22:16.5 
173:50:00 

The Apollo 16 nominal rendezvous will utilize the Direct Ascent 
rendezvous technique which was first employed by Apollo 14. This 
two-impulse technique requires 92 minutes from LM insertion to LM/CSM 
station-keeping. The LM is scheduled to apply the TPI burn 47 mi nutes 
after insertion and to apply the graduated braking burns approximately 
130° of orbital travel after TPI. Two nominally zero DV midcourse 

corrections are scheduled at 15 minute intervals afte r TPI. These burns 

• 
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adjust the relative trajectory between the two vehicles in case 
post-TPI trajectory dispersions exist. All post-insertion burns 

will be applied by the CSM if the LM is unable to apply them. 
The CSM will perform the rendezvous with a roll of 180 degrees. 

Although Apollo 16 will utilize the same rendezvous technique as 
used for Apollo 15, several procedural changes have been made. The 

major changes affecting the CMP are listed below: 

A. The CMP will attempt to take sextant marks prior to the darkness 

interval following LM insertion. HCMever, the small sun angle and sun 
shafting may hamper the CMP in his effort to obtain these marks. 

B. There will be no MSFN uplink after LM insertion if the CMC u: state 
vector is converging after five minutes of CSM navigation as deter
mined by MCC-H. 

C. A TPI recycle will not be performed. 

D. A five-degree deadband will be used for tracking. 

E. P79 will be terminated before the maneuver to the COAS track 
attitude. A V49 will be used to make the maneuver. 

F. The S-band relay wi ll be used for communication between the CSM 
and LM during the ascent phase. After LOS, VHF will be used for 
communication between the two vehicles . 

Orbital motion and relative moti on plots for the nominal Apollo 16 
rendezvous are contained in Figures (1) and (2). The orbital motion 
plot presents the CSM and LM inertial positions at each burn during 
the rendezvous. The relative motion plot presents the CSM position 
at each burn and major CSM event in a curvilinear coordinate system 
referenced to the LM. 
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2.2 OOMINAL PROCEDURES RATIONALE 

This subsection presents the purpose and any constraints considered 
for each rendezvous Step. Only the CMP procedures for the nominal 
rendezvous are considered. 

STEP l 

STEP 2 

STEP 3 

STEP 4 

Reconfigure DAP. The DAP is reconfigured to provide a 
faster rate and a narrow deadband for DAP attitude maneuvers. 

Maneuver to COAS Calibration Attitude. The maneuver 
to this attitude will center a star in the COAS to accomplish 
Step 6. This attitude will also allow HGA coverage and 
option 3 of P52. 

Acquire MSFN with HGA. Ground corrmunication is necessary 
in order to receive a data uplink and rendezvous infor
mation. The HGA is more efficient than the OMNI system, 
therefore its use is preferred. 

Accept MSFN Uplink and Copy Update. A predicted CSM 
state vector at lift-off based on ground tracking is 
uplinked to improve the CMC knowledge of the CSM state 
vector. The predicted LM state vector at insertion +5 
minutes is uplinked to furnish the CMC with a LM state 
vector valid after insertion. The Surface Flag Reset 
command is uplinked to allow CMC use of the LM state 
vector while the LM is still on the surface. 

The pads for both the Direct Ascent and Coelliptic 
rendezvous are supplied by MCC-H so that the 
CMC pre-thrust program(s) may be initialized. The 
CSM weight is supplied so that the DAP 1s estimate 
of the weight may be updated to include expended RCS 
propellant. 

The ground supplies the predicted CSM state vector at 
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STEP 6 

STEP 7 

STEP 8 

STEP 9 

STEP 10 

STEP 11 
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lift-off and the LM state vector at insertion +5 minutes 
to the CMP in case the CMC's knowledge of the state 
vectors is degraded and there is no communication 
between the CSM and MCC-H. 

The CSM consumables status is also relayed to the CMP. 
If required, the consumables pad will be updated. 

Realign IMU. The IMU must be periodically fine-aligned 
in order to provide .an accurate attitude reference for 
navigation computations and burn maneuvers. 

Calibrate COAS. The COAS alignment must be calibrated 
in case COAS marking is required due to a sextant failure. 

Align GDC. The GDC is aligned as a standard procedure 
after P52 completion to provide a backup attitude reference. 

Verify DSE Tape Motion. Just prior to LOS the data 
storage equipment operation should be checked to assure 
the acquisition of systems data while the CSM is behind 
the moon. 

Acquire MSFN with HGA. Ground communication is necessary 
to downlink the DSE record and to establish communication 
with the LM over the MSFN S-band relay. 

Configure VHF and EMS for Ranging •. The VHF and EMS should 
be configured for ranging during the rendezvous. They 
should be in this configuration prior to lift-off. 

Configure Rendezvous Lights. The CSM exterior rendezvous 
lights should be activated so that the CDR may boresight 
the CSM in the AOT during darkness if the RR fails. The 
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STEP 14 

STEP 15 

STEP 16 
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CSM runni_ng lights should be activated prior to TPF so that 
the CDR may visually determine the CSM attitude during docking. 

Load CSM and LM Weights. The DAP's knowledge of the CSM 
weight is updated to include expended RCS propellant. 
The DAP's knowledge of the LM weight is updated to the 
predicted LM weight at docking. 

Maneuver to Post-Insertion Track Attitude. The CSM maneuvers 
to this attitude in order to be prepared for LM tracking 
after insertion. The attitude must allow HGA coverage 
since the possible post-insertion uplink cannot be performed 
using an CJ,1NI. 

Align GDC. The GDC is aligned to the IMU prior to lift-off 
to provide an accurate backup attitude reference during 
rendezvous. 

Initiate P34. The TPI pre-thrust program is entered in 
order to accomplish the following: 

A. Initiate P20 
B. Initiate the automatic rendezvous program sequence 

(MIN KEY) 

C. Initialize the program for the final comp 
D. Display the time until TPI 
E. Display the number of sextant and VHF marks taken 

P34 is entered at this time to allCM the o,,p to begin manual 
LM tracking inmediately after insertion. 

Initiate Rendezvous Navigation. Rendezvous navigation is 
started inmediately after the LM tweak maneuver in order to 

11 
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STEP 20 
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obtain sextant marks prior to darkness to insure an 
adequate TPI burn solution in the event of a tracker 
1 i g ht fa i 1 u re . 

If the initial navigation is inadequate, a MSFN uplink . 
of the LM state vector is required. The adequacy of the 
CMC LM state vector is detennined by MCC-H during the 
first five minutes of marking. A MSFN uplink of the 
LM state vector is also required if a sensor failure 
has been detennined. 

Initiate· P20 Tracking. The CMP begins automatic P20 
tracking after the UPLINK ACTIVITY light goes off 
(indicating that the line-of-sight to the LM is within 
10 degrees of the preferred track axis). 

Verify DSE Tape Motion. Just prior to LOS, the data 
storage equipment Operation should be checked to assure 
the acquisition of systems data while the CSM is behind 
the moon . 

Canpute TPI Solution and Terminate Navigation. The TPI 
burn components are co.mputed and supplied to the CDR to 
be biased and compared with the LGC solution. The burn 
solution is also used by P40 for a possible CSM active 
TPI burn. The final comp tenninates rendezvous navigation 
until after TPI. 

Backup LM TPI Burn. In the event the LM cannot apply 
the TPI burn, it must be applied by the CSM in order 

to establish an intercept trajectory so that the 
rendezvous may be completed. 
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STEP 25 
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Update LM S.V. in the CMC. The CMC's knowledge of 
the LM state vector should be updated to include the 
LM TPI burn in order to minimize excessive 
updates during the next navigation period. 

Initiate P35 and Rendezvous Navigation. The MCC pre
thrust program is entered at this time in order to: 

A. Initiate LM tracking 
B. Initiate VHF and sextant marking on the LM 
C. Display the time since TPI 
D. Display the number of sextant and VHF marks taken 

Compute MCC-1 Solution and Terminate Navigation. The 
computed MCC solution is supplied to the CDR for a CMC 
and LGC solution canparison. The solution is also 
necessary in order for the CMP to backup the burn. 
MCC-1 is scheduled for TPI+l5 minutes, so final comp 
initiation should be at TPI+l2 minutes . The final 
comp terminates rendezvous navigation until after MCC-1. 

Backup LM MCC-1 Burn. In the event the LM cannot apply 
the MCC-1 burn, it should be applied by the Cs.1 to refine 
the intercept trajectory. 

Update LM S.V. in the CMC. If the LM applies f>'£:C-l, 

the CMC's knowledge of the LM state vector should be 
updated to include the burn in order to minimize 
excessive updates during the next navigation period. 

Initiate P35 and Rendezvous Navigation. The MCC pre-thrust 
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program is entered at this time in order to: 

A. Initiate LM tracking 
B. Initiate VHF and sextant marking on the LM 
C. Display the time since MCC-1 
D. Display the number of sextant and VHF 

• marks taken 

STEP 27 

STEP 28 

STEP 29 

STEP 30 

Compute MCC-2 Solution and Terminate Navigation. The 
computed MCC solution is supplied to the CDR for a 
CMC and LGC solution comparison. The solution is 
also necessary in order for the CMP to backup the 
burn. MCC-2 is scheduled for MCC-1+15 minutes so 
final comp initiation should be at MCC-1+12 minutes. 
The final comp terminates rendezvous navigation. 

Backup LM MCC-2 Burn. In the event the LM cannot 
apply the MCC-2 burn, it should be applied by the 
CSM to refine the intercept trajectory. 

Update LM S.V. in the CMC. If the LM applies MCC-2, 
the CMC's knowledge of the LM state vector should be 
updated to include the burn to provide accurate CMC 
range and range rate information. 

Maneuver to COAS Track Attitude. This maneuver is 
made by calling POO to terminate P79 and then using 
V49 to maneuver to the COAS track attitude calculated 
by P79. This also results in returning to a narrow 
deadband which is necessary for proper line-of-sight 
monitoring during the braking phase. 



STEP 31 

STEP 32 

STEP 33 

STEP 34 

STEP 35 

STEP 36 

STEP 37 

STEP 38 

-12-

Acquire MSFN with HGA. Ground communication is necessary 
to arm the pyros, for television transmission, and for the 
ground to monitor the docking. 

Perform Docking Preparation Activities. These operations 
include configuring switches for docking and initiating LM 
photography. 

Maneuver for CSM Inspection. A maneuver is scheduled so 
that the CDR may observe the condition of the CSM SIM Bay. 
The CMP then rolls the CS'-1 360° so that the area around the 
RCS jets may be inspected. CMP communication with MCC-H 

is temporarily suspended. 

Mareuver to Docking Attitude. The CSM must maneuver to an 
attitude favorable for docking. HGA coverage is reacquired. 

Arm Pyros. The pyros must be armed in order to retract 
the docking probe. The status of the SECS LOGIC and SECS 
PYRO ARM switches must be obtained fran the ground since 
there is no onboard indication of their positions. 

Perform Docking Activities. These operations are necessary 
in order to capture the LM latch and achieve hard docking. 
After docking is confirmed, the docking checklist is performed. 

Reconfigure OAP. The OAP is reloaded to specify the docked 
CSM/LM configuration. 

Configure Switches for Post-Docking. Spacecraft control is 
returned to the CMC after docking. 
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2.3 DETAILED PROCEDURES 

The detailed procedures for the LM active nominal rendezvous are 
contained in this subsection. If the CSM is required to become 
active during the rendezvous, the supplementary detailed procedures. 
presented in section 4.0 will be used. 

These detailed procedures basically consider only the G&N requirements, 
although some non-G&N procedures are included for purposes of infor
mation and continuity. 

Detailed procedures specify each change in the switch settings and 
the sequential changes in the DSKY displays. 

The format of the detailed procedures is tabular. The GET column 
specifies the time associated with each Step and each time-critical 
event. Approximate times are indicated by an entry to the nearest 
minute (e.g., 169:53:XX), or by reference to the nearest minute to 
a time-critical event (e.g., TPI-10 MIN). Exact times are specified 
to the nearest second (e.g., 170:09:51). The LTNG column indicates 
the CSM in daylight (blank) or darkness (black), and the MSFN column 
indica~s the CSM has MSFN coverage (dashed) or no MSFN covera~e (blank). 

The OPERATIONS column lists the Step and substep headings, which are 
underlined, and the set of operations necessary to complete each Step. 
The DSKY keystroke operations are left-justified and the switch
setting operations are indented. When a switch position is not 
specifically labeled on the panel, the positio~ is specified as (CTR), 
(UP) or (DOWN). The panel on which each switch is located is shown 
in the STA/PANEL column. 

The PROG, V-N DISPLAY and REGISTER DISPLAYS columns specify the 
status of the DSKY display. Entries into these columns are made for 
all changes of the Verbs, Nouns, or Programs and the associated values 
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in the three registers. Blanks in any individual digits are indicated 
by the letter "B". If a complete register is blank, it is omitted 
and only the remaining non-blank registers are shown. If the contents 
of any register display are known, the nominal design data are shown 
with the proper decimal place; if the contents are unknown, X's with 
the proper decimal place are shown. 

The COMMENTS column contains supplemental information in order to 
clarify the procedures or indicate contingency options. All register 
display contents and information passed by the MSFN updates are 
defined. Additional MSFN or LM operations which involve the CMP and 
some internal computer routines (e.g., average-G) are noted. Infor
mation concerning marking schedules, AOS, LOS, and other events 
are provided for completeness. 

The nominal detailed procedures begin 169 hours 53 minutes into the 
mission and continue through the post-docking switch configuration 
at 173 hours 54 minutes. 

These procedures are presented in pages 15 through 45, with the first 
four and one-half pages containing assumed initial switch settings. 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

ASSUMED SWITCH SETTINGS: 

THC-LOCKED 
RHC 1-LOCKED 
RHC 2-LOCKED 

EMS FUNCTION-OFF 
MODE-STBY 

CMC ATT-IMU 
FOAi SCALE-5/1 

SELECT-1/2 
SOURCE-AH SET 

ATT SET-GDC 
MANUAL ATTITUDE(3)-RATE CMD 
LIMIT CYCLE-OFF 
ATT DEADBAND-MAX 
RATE-LOW 
TRANS CONTR PWR-OFF 
ROT CONTR PWR NORMAL 1-0FF 

2-AC/DC 
DIRECT( BOTH )-OFF 

SC CONT-CMC 
CMC MODE-AUTO 
BMAG MODE{3)-RATE 2 
SPS THRUST DIRECT-NORMAL 
DV THRUST(2)-0FF 
SCS TVC(2)-RATE CMD 
SPS GIMBAL MOTORS(4)-0FF 
DV CG-CSM 
IMU CAGE-OFF 
ENTRY EMS ROLL-OFF 
ENTRY . 05G-OFF 
LV /SPS IND a-PC 
LV/SPS IND SII/SIVB-GPI 
TVC GMBL DRIVE(BOTH)-AUTO 

v-r1 REGISTER 
DISPLAY DISPL/\YS 

STA 
PAtlEL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

COM~1ENTS 
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GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

DOCKING PROBE-OFF 
DOCKING PROBE RETRACT(BOTH)-OFF(CTR) 
EXTERIOR LIGHTS RUN/EVA-OFF 

RNDZ-OFF(CTR) 
CAUTION/WARNING NORMAL-NORMAL 

CSM-CSM 
POWER-POWER 

UP TLM(2)-BLOCK 
RCS TRNFR-SM 
SM RCS SEC PRPLNT FUEL PRESS(4)-CLOSED 
HIGH GAIN ANTENNA TRACK-REACQ 

BEAM-NARROW 
HIGH GAIN ANT POWER-POWER 

SERVO ELEC-PRIM 

VHF ANTENNA-RIGHT 
SPS HE VLV(BOTH)-AUTO 
SPS HE VLV TB(BOTH)-BP 
S BAND NORMAL XPNDR-PRIM 

PWR AMPL PRIM-PRIM 
HIGH-HIGH 

MODE VOICE-VOICE 
PCM-PCM 
RANGING-RANGING 

S BAND AUX TAPE-ON VOICE BU 
TV-OFF(CTR) 

UP TLM DATA-DATA 
CMO- RESET 

S BAND ANTENNA OMNI-C 
S BAND ANTENNA-OMNI D 
VHF AM A-OFF 

B-OFF 
RCV ONLY-B DATA 

v-r, REGISTER STA 
DISPLAY DISPLAYS PAtlEL 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

COMMENTS 
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O'> 
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GET T S T R 
H:M:S N F E 0 

G N p G 

I 

I , 

I i 

I; 

OPERATIONS 

VHF RANGING-OFF 
S BAND SQUELCH-OFF 
TAPE RECORDER-PCM/ANGL 

-FWD 
- RECORD 

PCM BIT RATE- HIGH 

G/N PWR-ACl 
MAIN BUS TIE(2)-0FF 
NONESS BUS-OFF 
CB GUIDANCE/NAVIGATION(lO)-CLOSED 

TVC SERVO POWER(BOTH)-OFF 
FDAI/GPI POWER- BOTH 
LOGIC POWER 2/3-0N(UP) 
SCS ELECTRONICS POWER-GDC/ECA 
SIG CONDR/DRIVER BIAS PWR(BOTH)-ACl 
BMAG POWER(BOTH)-ON 

v-r1 REGISTER 
DISPLAY OISPL.I\YS 

STA 
P/\tlEl 

3 
3 
3 
3 
3 
3 

5 
5 
5 
5 

7 
7 
7 
7 
7 
7 

C0"1'1ENTS 

. 

I __. 
-...J 
I 
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GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

AUTO RCS SELECT{l6)-MNA/MNB 
EXCEPT: ROLL{4)-0FF 

SEQ EVENTS CONT SYSTEM LOGIC{BOTH)-OFF 
PYRO ARM{BOTH)-SAFE 

ALL CB-CLOSED 
EXCEPT: 
DIRECT ULL{2)-0PEN 
REACTION CONTROL SYSTEM RCS 

LOGIC{2)-0PEN 
OOCK PROBE(2)-0PEN 
SPS PITCH l AND YAW 1-0PEN 
FLOAT BAG{3)-0PEN 
SEQ EVENTS CONT SYS(4)-0PEN 
ELS/CM-SM SEP{2)-0PEN 
PL VENT FLT/PL-OPEN 

VHF AM T/R-RCV 
VHF RNG-NORM 

FOAi 1-INRTL 
FOAi 2-INRTL 
EARTH/LUNAR-LUNAR 
ALT SET-60 NM 
MOOE-QPR/SLOW 

COAS POWER-ON{UP) 
UTILITY POWER-ON(UP) 

G/N POWER{2)-0N(UP) 
RNOZ XPNDR-HTR 

V-rl REGISTER 
DISPLAY DISPLAYS 

STA 
PMEL 

8 
8 
8 
8 
8 

8 

8 
8 
8 
8 
8 
8 
8 

g 
~ 

13 
13 
13 
13 
13 

15 
15 

100 
100 

COM'1ENTS 
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' L 'M s p ' 
GET . T S T R , OPERATIONS 

H:M:S M F E' 0 
G N p G 

' OPTICS ZERO-ZERO 
TEL TRUN-SLAVE TO SXT 
COUP LI NG-RSLV 
MODE-CMC 
SPEED-LO 

' CONDITION LAMPS-ON 
UP TELEMETRY-ACCEPT 

CB HI GAIN ANT(BOTH)-CLOSED 

ALL CB-CLOSED 
! EXCEPT: 
' MAIN RELEASE{2)-0PEN 

169:53:XX I 01 POO RECONFIGURE OAP I 
I CYCLE CMC MODE-FREE/AUTO 
■ V48E 
I 
I V21E 11102E . I 
I 

· ■ PRO 
I 
I PRO ; I I 

■ 
· ■ 

PRO 
I 

i ■ ' . 

■ 
I 

- 1 : 

I 
!I , 

I 
;! 

I 

V-rl REGISTER 
DISPLAY DISPLI\YS 

F 04 46 11111 
Xll 11 

F 04 46 11102 
Xl 111 

F 06 47 +XXXXX. 
+XXXXX. 

F 06 48 +XXX.XX 
+XXX.XX 

BB BB 

STA 
PArlEL 

122 
122 
122 
122 
122 
122 
122 

225 

229 

229 

1 

COM~1ENTS 

Rl-DAP CONFIGURATION 
R2-DAP CONFIGURATION 

Rl-CSM WEIGHT (LBS) 
R2-LM WEIGHT (LBS) 

Rl-GIMBAL PITCH TRIM(DEG) 
R2-GIMBAL YAW TRIM(DEG) 

. 

I 
~ 

I.O 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

■ 
169:54:XX I 02 POO MANEUVER TO COAS CALIB ATTITUDE 

I V49E 
■ 
■ 
■ 
I V25E +18000E +25800E +35700E 

I 
■ 
I PRO 
I 
I 
I PRO 
I 
I 
I MONITOR MANEUVER 
■ 
■ 
I 
I ENTER 

I 
169: 59: xx I 03 POO ACQUIRE MSFN WITH HGA 

I V64E 
I 
I HIGH GAIN ANTENNA TRACK-MAN 
I HGA PITCH POSITION-SET PITCH POSITION 
I HGA YAW POSITION-SET YAW POSITION 

■ S BAND ANTENNA-HI GAIN 
I HIGH GAIN ANTENNA TRACK-AUTO 

■ 
PRO 

I 
I , .... 

v-r, REGISTER 
DISPLAY DISPLAYS 

F 06 22 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 06 22 +180.00 
+258.00 
+357.00 

F 50 18 +180.00 
+258.00 
+357.00 

06 18 +180.00 
+258.00 
+357.00 

F 50 18 +180.00 
+258.00 
+357.00 

BB BB 

F 06 51 -076.XX 
+258.XX 

BB BB 

STA 
PArlEL 

2 
2 
2 
3 
2 

COM'1ENTS 

Rl-DESIRED ICDU ANG; ROLL(DEG) 
R2-DESIRED ICDU ANG; PITCH(DEG) 
R3-DESIRED ICDU ANG; YAW(DEG) 

Rl-AUTO ATT MNVR; ROLL(DEG) 
R2-AUTO ATT MNVR; PITCH(DEG) 
R3-AUTO ATT MNVR; YAW(DEG) 

Rl-HGA ANG; RHO(DEG) 
R2-HGA ANG; GAMMA(DEG) 

RH0=-76 
GAMMA=+258 

I 
N 
0 
I 



L M s p 

GET T S T R OPERATIONS v-r, REGISTER STA coM~-,rnTs 
H:M:S N F E 0 DISPLAY DISPLAYS PArlEL 

G N p G 

• 
■ 170:00:XX ■ 04 POO ACCEPT MSFN UPLINK AND COPY UPDATE 

■ 
UP TLM CM-ACCEPT 2 

■ 
P27 VERIFY UPLINK ACTIVITY LT-ON urLINK ACT LT-ON 

■ 
■ MONITOR UPLINK xx xx xxxxx LM S.V.(INS+5) 

■ 
xxxxx CSM S.V.(L/0) 
xxxxx RESET SURFACE FLAG 

■ COPY UPDATE C0t{Sll4ABLES(IF REQ'D) 
■ CSM S.V. (L/0} 

■ LM S.V. (INS+5) 

■ I.SCENT PADS 

■ 
CSM WEIGHT I 

POO VERIFY UPLINK ACTIVITY LT-OFF BB BB UPLINK ACT LT-OFF N ..... 
■ UP TLM CM-BLOCK 2 I 

■ 170:09:51 ■ CSM ENTERS MOON SHADOW 

170: 10: xx ■ 5 POO REALIGN IMU 
■ V37E 52E 
■ P52 F 04 06 00001 Rl-IMU ORIENTATION OPTION 

■ 00003 R2-REFSMMAT 

■ 
PRO 

■ 
F 50 25 00015 Rl-CELESTIAL BODY ACQUISITION 

PRO 
■ F 01 70 00037 Rl-CELESTIAL BODY CODE (BEFORE 
■ MARK) 

■ OPTICS ZERO-OFF 122 

■ CHECK FIRST STAR CODE 

■ 
RO 

■ 06 92 +345.XX Rl-NEW OCDU ANG; SHAFT (DEG) 
■ +26.XXX R2-NEW oc~u ANG; TRUNNiON (DEG) 

■ 
■ 
■ 
■ 



s p 
GET T R OPERATIONS v-r, REGISTER STA COM'1ENTS 

H:M:S E 0 DISPLAY DISPLAYS Pl\tlEL 
p G 

■ OPTICS MODE-MAN 122 
■ F 51 BB PLEASE MARK 
■ OHC-CENTER STAR IN SXT 122 

■ MARK BUTTON-DEPRESS 122 

■ 
F 50 25 00016 Rl-TERMINATE MARK SEQUENCE 

■ 
PRO 

F 01 71 00037 Rl-CELESTIAL BODY CODE (AFTER 
■ MARK) 

■ PRO 

■ 
F 01 70 00045 Rl-CELESTIAL BODY CODE (BEFORE 

■ 
MARK) 

■ CHECK SECOND STAR CODE 

■ OPTICS MODE-CMC 122 I 

■ PRO N 

06 92 Rl-NEW OCDU ANG; SHAFT(DEG) 
N 

■ 
+159.XX I 

+27.XXX R2-NEW OCDU ANG; TRUNNION(DEG) 
■ OPTICS MODE-MAN 122 
■ F 51 BB PLEASE MARK 

■ OHC-CENTER STAR IN SXT 122 

I MARK BUTTON-DEPRESS 122 
F 50 25 00016 Rl-TERMINATE MARK SEQUENCE 

I PRO 
I F 01 71 00045 Rl-CELESTIAL BODY CODE(AFTER 

■ MARK) 

I PRO 

I 
F 06 05 +ODO.XX Rl-ANG ERROR DIFFERENCE(DEG) 

RECORD DATA 
■ PRO 
I F 06 93 +00.XXX Rl-DELTA GYRO ANG; X(DEG) 

I +00.XXX R2-DELTA GYRO ANG; Y(DEG) 

■ 
+00.XXX R3-DELTA GYRO ANG; Z(DEG) 

RECORD DATA 
- ■ CMC MODE - FREE 1 
I 

· ■ 
■ 
■ 



L M s p 

GET T S T R 
H:M:S N F E 0 

G N p G 

OPERATIONS V-tJ REGISTER STA C0'-1'·1ENTS 
DISPLAY DISPL/\YS P/\rlEL 

I 
I 
I 
I 
I 

PRO 
F 50 25 00014 Rl-FINE ALIGNMENT 

PRO 
F 50 25 00015 Rl-CELESTIAL BODY ACQUISITION 

ENTER 
I F 01 70 00045 Rl-CELESTIAL BODY CODE 

I 
I 
I 

( BEFORE MARK) 
V21E 4lE 

F 01 70 00041 

I OPT! CS MODE-CMC 122 

■ -
I 
I 
I 

PRO 
06 92 +286.XX Rl-NEW OCDU ANG; SHAFT(DEG) 

+19.XXX R2-NEW OCDU ANG; TRUNNION(DEG) 
VERIFY STAR CENTERED IN SXT I 

N 

OPT! CS MODE-MAN 122 w 
I 

I 
I 
I 
I 

F 51 BB 
OPTICS SPEED-HI 122 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 122 
OPTICS ZERO-ZERO 122 
OPTICS SPEED-LO 122 

I OPTICS MODE-CMC 122 

I 
I 
I 
I 
I 
I 
I 
I 
I 
■ 
■ 
■ 
I 



L M s p 

GET T S T R OPERATIONS V-tf REGISTER STA COMMENTS 
H:M:S N F E 0 DISPLAY DISPLAYS PArlEL 

G N p G 
■ 

170:15:XX I 06 P52 CALI BRA TE COAS 
I V37E 52E 

■ F 04 06 00001 Rl-IMU ORIENTATION OPTION 

I 00003 R2-REFSMMAT 
PRO 

I F 50 25 00015 Rl-CELESTIAL BODY ACQUISITION 
■ ENTER 
I F 01 70 00041 Rl-CELESTIAL BODY CODE 
I (BEFORE MARK) 

I V21E 33E 
F 01 70 00033 

I PRO 
■ 06 92 +000.XX Rl-NEW OCDU ANG; SHAFT(DEG) 

■ +57.XXX R2-NEW OCDU ANG; TRUNNION(DEG) . I 

RHC 2-ARMED N 

I .f:>, 

RHC 2-CENTER STAR IN COAS I 

I KEY "VERB" FREEZE DSKY DISPLAY 
■ BB 92 +000.XX KEY RELEASE LIGHT-ON 
I +57.XXX 

■ RECORD SHAFT AND TRUNNION 

■ 
RHC 2-LOCKED 
CMC MODE-AUTO 

■ 37E OOE 
■ POO BB BB KEY RELEASE LIGHT-OFF 

■ 
I 07 POO ALIGN GDC 

; I ATT SET TW-SET TO IMU ANGLES ON FOAi 1 1 
FOAi SELECT-1 1 •• FOAi SOURCE-ATT SET(VERIFY) 1 :a ATT SET-IMU 1 

f 
ATT SET TW-NULL FOAi 1 ERROR NEEDLES 1 

I ATT SET-GDC 1 
GDC ALIGN PB-PUSH UNTIL NEEDLES NULLED 1 • FOAi SELECT-1/2 1 

I 1. 
■ 



L M s p 
GET T S T R 

H:M :S N F E 0 
G N p G 
■ 

170:26:XX 
I 
I 08 POO 

I 
170:26:45 -
170 :56: 16 

171 : 12: 35 -09 POO 
■ 

171 :16:XX ■ 10 POO I 
■ 
■ 
■ 
■ 
■ 
I 

171 : 20: xx ■ 11 POO 
I 

171:21 :XX ■ 12 POO I 
■ 
I 
I 
■ 
■ 
■ 
■ 
I 
■ 
■ • 

OPERATIONS v-r1 REGISTER 
DISPLAY DISPLI\YS 

VERIFY DSE TAPE MOTION 

ACQUIRE MSFN WITH HGA 

CONFIGURE VHF AND EMS FOR RANGING 
VHF AM T/R-OFF 
VHF AM B-DUPLEX 

A-OFF(VERIFY) 
VHF RANGING-ON(UP) 
EMS FUNCTION-DV SET/VHF RNG 
EMS MODE-BACKUP/VHF RNG 
RNDZ XPNDR-PWR 

CONFIGURE RNDZ LIGHTS 
EXTERIOR LIGHTS(2)-0N(UP) 

LOAD CSM AND LM WT 
V48E 

F 04 46 11102 
Xl 111 

PRO 
F 06 47 +XXXXX. 

+XXXXX. 

STA 
P/\rlEL 

9 
3 
3 
3 
l 
l 

100 

2 

co~~1ENTS 

MSFN ENABLES S-BAND RELAY 

LOSS OF SIGNAL 

CSM LEAVES MOON SHADOW 

ACQUISITION OF SIGNAL 

Rl-DAP CONFIGURATION 
R2-DAP CONFIGURATION 

Rl-CSM WEIGHT(LBS) 
R2-LM WEIGHT(LBS) 

. 

I 
N 
u, 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

■ 
■ V24E +XXXXXE +5900E 

■ 
I PRO 
I 
■ 
■ PRO 

I 
171 :23:XX I 13 POO MANEUVER TO-POST INSERTION TRACK ATTITUDE 

I V49E 
I 
I 
■ V25E +18000E +E +E 
I 
I 
I 
I PRO 
I 
I 
I 
■ PRO 

I 
I 
I MONITOR MANEUVER 

■ 
I 
I :NTER 
■ 
■ HIGH GAIN ANTENNA TRACK-MAN 

■ HGA PITCH POSITION-SET PITCH POSITION 
I HGA YAW POSITION-SET YAW POSITION 

I HIGH GAIN ANTENNA TRACK-AUTO 
1-

V-rl REGISTER 
DISPLAY DISPL/\YS 

F 06 47 +XXXXX. 
+05900. 

F 06 48 +XXX.XX 
+XXX.XX 

BB BB 

F 06 22 +180.00 
+258 .00 
+357.00 

F 06 22 +180.00 
+000.00 
+000.00 

F 50 18 +180.00 
+000.00 
+000.00 

06 18 +180.00 
+000.00 
+000.00 

F 50 18 +180.00 
+000.00 
+ODO.OD 

BB BB 

STA 
P/\tlEL 

2 
2 
2 
2 

COMMENTS 

Rl-GIMBAL PITCH TRIM(DEG) 
R2-GIMBAL YAW TRIM(DEG) 

Rl-DESIRED ICDU ANG; ROLL(DEG) 
R2-DESIRED ICDU ANG; PITCH(DEG) 
R3-DESIRED ICDU ANG: YAW(DEG) 

Rl-AUTO ATT MNVR; ROLL(DEG) 
R2-AUTO ATT MNVR; PITCH(DEG) 
R3-AUTO ATT MNVR; YAW(DEG) 

RHO=+O 7 
GAMMA=+34 6 

I 
N 
en 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 
• 
■ 171: 30 :XX ■ ~4 POO ALIGN GDC 

■ 
ATT SET TW-SET TO IMU ANGLES ON FOA i l 
FOAi SELECT-1 

■ FOAi SOURCE-ATT SET(VERIFY) 
■ ATT SET-IMU 

■ ATT SET TW-NULL FOAi l ERROR NEEDLES 

■ 
ATT SET-GDC 
GDC ALIGN PB-PUSH UNTIL NEEDLES NULLED 

■ FOAi SELECT -1 / 2 
■ 

171 :45 :09 ■ 
171 :45:XX ■ n5 POO INITIATE P34 

■ V37E 34E 
■ P20 
■ P34 

■ PRO 

■ 
■ 
■ ENTER 

■ 
■ 
■ ~88E 
■ VHF RNG- RESET 

■ CMC MODE-HOLD 

■ V22 N79E +500E 
■ 
■ 
■ 
■ 
■ 
■ 
■ I• 

v-r1 REGISTER STA 
DISPLAY DISPLAYS PArlEL 

l 
l 
l 
l 
l 
l 
l 
1 

F 50 25 00017 

F 50 18 +180.00 
+070.XX 
+000.00 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

9 
l 

COM~·1ENTS 

LM LIFT-OFF 

Rl-MINKEY SELECTION OPTION 

Rl-AUTO ATT MNVR; ROL L(DEG) 
R2-AUTO ATT MNVR; PITCH(DEG) 
R3-AUTO ATT MNVR; YAW(DEG) 

UPLINK ACT LT-ON 
Rl-GETI TPI(HRS) 
R2- (MIN) 
R3- (SEC) 

LOAD 5 DEG DEADBAND 

. 

I 
N ...... 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

■ 
I 
I 
■ 
■ V25E +172E +39E +2290E 
■ 
I 
I 
■ PRO 

■ 
I 
I PRO 
I 
I 
I 
■ SET MDC DET COU~TING UP TO TPI 
I SET LEB DET COUNTING UP TO TPI 
I 171 :52:23 I 
I START MANUAL LM TRACKING 
I OPTICS ZERO-OFF 
I OPTICS MODE-MAN 
I OHC-ACQUIRE AND TRACK LM IN SXT 

■ 
I 
I 

171 :55:23 I 
I VERIFY LM TWEAK COMPLETE 

I 
I 
I 
I -

V-tl REGISTER 
DISPLAY DISPLAYS 

F 06 37 +00172. 
+00039. 
+022.90 

F 06 55 +00000 
+000.00 
+130 .00 

F 16 45 +XXBOO 
-50BXX 
-00001 

STA 
Pl\flEL 

l 
306 

122 
122 
122 

COM~•iENTS 

Rl-PRECISION OFFSETS 
R2-ELEVATION ANG(DEG) 
R3-TPI/TPF TRANSFER ANG(DEG) 

Rl-MARKS(VHF/OPTICS) 
R2-TFI (MIN/SEC) 
R3-NO FINAL COMP CODE 

LM INSERTION 

lM TWEAK 

I 
N 
CX> 
I 



L M s p 
GET T S T R OPERATIONS v-r, REGISTER STA COM"1ENTS 

H:M:S N F E 0 DISPLAY OISPLI\YS PMEL 
G N p G 
• 

TPI-4:J-1IN I 
I 

16 P34 INITIATE RNDZ NAVIGATION 

I V87E I OHC-CENTER LM IN SXT 122 
I TAKE ONE SXT MARK PER MIN 
I 
I 
I VHF VOICE CHECK 

I VHF AM T/R-T/R 9 
VERIFY VHF VOICE 

I VHF AM T JR-OFF 9 
I 

PI-38MIN I VERIFY NO MSFN UPLINK IF MSFN UPLINK, SEE 

I SECTION 4.3 I 

VERIFY LM TRACKER LT-ON VOICE CHECK N 

I '° I 

I CONTINUE SEXTANT MARKING 
I OHC-CENTER LM IN SXT 122 
I TAKE ONE SXT MARK PER MIN 

172:08:38 I CSM ENTERS MOON SHAOOW 

PI-29MIN I 17 P3 
I T-OFF UPLINK ACT LT-OFF 
I CMC MODE-AUTO 
I 

72:23:XX I 18 P34 VERIFY DSE TAPE MOTION 
I VHF f+f T/R-T/R 9 GO VHF COMM 
I - LOSS OF SIGNAL 



L M S P 
GET TS T R 

H:M:S NF E 0 
G N P G 

1-----

OPERATIONS 

TPI-1 OMIN 19 P34 COMPUTE TPI SOLUTION AND TERMINATE NAV 

OPT! CS SPEED-HI 

PRO 

OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPT! CS SPEED-LO 
OPTICS MODE-CMC 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

RECORD DATA 

V-H REGISTER STA 
DISPLAY DISPLAYS PANEL 

F 06 55 +00000 
+208.30 
+130.00 

F 06 58 +0008.3 
+0072.0 
+0032.7 

F 06 81 -0071 .7 
-0000.2 
-0006.8 

122 
122 
122 
122 
122 

COM~ENTS 

Rl-PRECISION OFFSETS 
R2-ELEVATION ANG(DEG) 
R3-TPI/TPF TRANSFER ANG(DEG) 

Rl-PERILUNE ALT(POST-TPl)(NM) 
R2-DELTA V (TPI)(FPS) 
R3-DELTA V (TPF)(FPS) 

Rl-DELTA VX (LV)(FPS) 
R2-DELTA VY (LV)(FPS) 
R3-DELTA VZ (LV)(FPS) 

I 
w 
0 
I 



L M s p 
GET T S T R OPERATIONS V-tf REGISTER STA COMMENTS 

H:M:S N F E 0 DISPLAY DISPLAYS PAUEL 
G N p G 

PRO 
F 16 45 +33B33 Rl-MARKS (VHF/OPTICS) 

-08BXX R2-TFI (MIN/SEC) 
+XXX.XX R3-MGA(DEG) 

TPI-08MIN 20 P34 BACKUP LM TPI BURN 

CYCLE CMC MOOE-FREE/AUTO 
PRO 

P40 . F 50 18 +180.XX Rl-AUTO ATT MNVR; ROLL(DEG) 
+284.XX R2-AUTO ATT MNVR; PITCH(DEG) 
+002.XX R3-AUTO ATT MNVR; YAW(DEG) 

PRO 
I 

06 18 +180.XX ATTITUDE INCLUDES SPS w 

+284.XX GIMBAL OFFSET AND TRIM 
_, 
I 

+002.XX 
MONITOR MANEUVER 

F 50 18 +180.XX 
+284.XX 
+002.XX 

ALIGN GOC 
ATT SET TW-SET i O IMU ANGLES ON FDA! l 
FDAI SELECT-1 l 
FDA! SOURCE-ATT SET (VERIFY) l 
ATT SET-IMU l 
ATT SET TW-NULL FOAi l ERROR NEEDLES l 
ATT SET-GDC l 
GDC ALIGN PB-PUSH UNTIL NEEDLES 

NULLED l 
FOAi SELECT-1/2 l 



L M s p 
GET T S T R OPERATIONS V-tl REGISTER STA COM~1ENTS 

H:M:S N F E 0 DISPLAY DISPLI\YS PArlEL 
G N p G 

RECORD P76 DATA OBTAIN TPI P76 FROM CDR 

CONFIGURE EMS 
EMS MODE-STBY 1 
EMS FUNCTION-OFF 1 
EMS FUNCTION-DV SET/VHF RNG 1 
LOAD 61.0 INTO EMS 1 TPI DV MINUS TAIL-OFF 
EMS FUNCTION-OV 1 

CONFIGURE SCS 
CB STAB CONT SYS(ALL)-CLOSE 8 
CB SPS (12)-CLOSE 8 
MANUAL ATTITUOE(3}-RATE CMO(VERIFY) 1 I 

RATE-LOW(VERIFY) 1 w 
N 

DV CG-CSM(VERIFY) 1 I 

SPS HE VLVS(BOTH)-AUTO(VERIFY) 3 
CHECK N2 A ANO N2 B 3 

PRO 
06 18 +180.XX Rl-AUTO ATT MNVR; ROLL(OEG) 

+284.XX R2-AUTO ATT MNVR; PITCH(OEG) 
+002.XX R3-AUTO ATT MNVR; YAW(OEG) 

MONITOR TRIM MANEUVER 
F 50 18 +180.XX 

+284.XX 
+002.XX 

ENTER 
F 50 25 00204 Rl-SPS GIMBAL TEST OPTION 

ENTER 
06 40 -XXBXX Rl-TFI (MIN/SEC) 

+0012.0 R2-VG ( FPS) 
+0000.0 R3-DELTA V ACCUMULATED(FPS) 

FOAi SCALE-5/1 (VERIFY) 1 
VERIFY MDC DET SET 1 



L M s p 
GET T S T R OPERATIONS v-r1 REGISTER STA COM~ENTS 

H:M :S N F E 0 DISPLAY DISPLAYS PArlEL 
G N p G 

TPI-35SEC MONITOR DSKY BLANK BB BB 

TPI-30SEC AVE G ON 
06 40 -OOB29 

+0072.0 
+0000.0 

CHECK PIPA BIAS LESS 
THAN 2 FPS FOR 5 SEC 

TPI-OSSEC F 99 40 -OOBOS ENGINE ON ENABLE REQUEST 
+0072.0 
+0000.0 

I 
w 

LM TPI 
w 

172 :39:23 I 

CONFIRM LM BURN COMPLETE IF THE LM DID NOT APPLY 
THE TPI BURN, SEE 
SECTION 4.2.l 

ENTER 
F 16 85 +XXXX.X Rl-BODY VGX(FPS) 

+XXXX.X R2-BODY VGY(FPS) 
+XXXX.X R3-BODY VGZ(FPS) 

EMS FUNCTION-OFF l 
CB SPS PITCH l AND YAW 1-0PEN 8 



L M s p 

GET T S T R OPERATIONS V-tl REGISTER STA COM~·1ENTS 
H:M:S N F E 0 DISPLAY DISPU\YS PArlEL 

G N p G 

TPI +01 MIN P40 UPDATE LM S.V. IN THE CMC 
PRO 

76 F 06 33 +00172. Rl-GETI TPl(HRS) 
+00039. R2- (MIN) 
+022.90 R3 (SEC) 

PRO 
F 06 84 +0072.2 Rl-LM DELTA VX(LV)(FPS) 

-0000.0 R2-LM DELTA VY(LV)(FPS) 
+0010.2 R3-LM DELTA VZ(LV)(FPS) 

PI+03MIN 2 76 INITIATE P35 AND RNDZ NAVIGATION 

CONFIGURE EMS FOR RANGING 
I 

EMS FUNCTION-DV SET/VHF RNG l w 

EMS MODE-BACKUP/VHF RNG l ~ 
I 

VHF RNG-RESET 9 
PRO 

35 F 16 45 +33B33 Rl-MARKS(VHF/OPTICS) 
+03BXX R2- TFI (MIN/SEC) 
-00001 R3-NO FINAL COMP CODE 

START SEXTANT MARKING 
OPTICS ZERO-OFF 122 
OPTICS MODE-MAN 122 
OHC-CENTER LM IN SXT 122 
TAKE ONE SXT MARK PER MIN 



L M s p 
GET T S T R OPERATIONS V-rl REGISTER STA COM"1ENTS 

H:M:S N F E 0 DISPLAY DISPLAYS PArlEL 
G N p G 

TPI+l2MIN 23 P35 COMPUTE MCCl SOLUTION AND TERMINATE NAV 
OPTICS MODE-CMC 122 

PRO 
F 06 81 +XXXX.X Rl-DELTA VX(LV)(FPS) 

+XXXX.X R2-DELTA VY(LV)(FPS) 
+XXXX.X R3-DELTA VZ(LV)(FPS) 

RECORD DATA 
PRO 

F 16 45 +09B09 Rl-MARKS(VHF/OPTICS) 
-02BXX R2-TFI (MIN/SEC) 
+XXX.XX R3-MGA( DEG) 

TPI + l 3MIN 24 P35 BACKUP LM MCCl BURN 
CYCLE CMC MODE-FREE/AUTO I 

PRO w 
<.Tl 

P41 F 50 18 +XXX.XX Rl-AUTO ATT MNVR; ROLL(DEG) I 

+XXX.XX R2-AUTO ATT MNVR; PITCH(DEG) 
+XXX.XX R3-AUTO ATT MNVR; YAW(DEG) 

ENTER 
06 85 +XXXX.X Rl-BODY VGX(FPS) 

+XXXX.X R2-BODY VGY(FPS) 
+XXXX.X R3-BODY VGZ(FPS) 

MCC-35SEC MONITOR DSKY BLANK BB BB 

MCC- 30SEC AVE G ON 
16 85 +XXXX.X 

+XXXX.X 
+XXXX.X 



L M s p 

GET T S T R OPERATIONS V-tl REGISTER STA COMMENTS 
H:M:S N F E 0 DISPLAY DISPLAYS PArlEL 

G N p G 

172: 54: 23 F 16 85 +XXXX.X LM MCCl 
+XXXX.X 
+XXXX.X 

VERIFY LM BURN COMPLETE IF THE LM CANNOT APPLY THE 
MCCl BURN,SEE SECTION 4.2.2 

TPI+l6MIN 25 P41 UPDATE LM S.V. IN THE CMC 
PRO 

P76 F 06 33 +00172. Rl-GETI MCCl(HRS) 
+00054 . R2- (MIN) 
+023.XX R3- (SEC) 

PRO 
F 06 84 +XXXX.X Rl-LM DELTA VX(LV)(FPS) 

+XXXX.X R2-LM DELTA VY(LV)(FPS) I 
w 

+XXXX.X R3-LM DELTA VZ(LV)(FPS) °' I 

CSM LEAVES MOON SHADOW 

TPl+l8MIN 26 P76 INITIATE P35 AND RNDZ NAVIGATION 

IF CSM ACTIVE AND TPF 
DELTA V > 55 FPS, SEE 
SECTION 4.2.3 . 

PRO 
P35 F 16 45 +09809 Rl-MARKS(VHF/OPTICS) 

+03BXX R2-TFI (MIN/SEC) 
-00001 R3-NO FINAL COMP CODE 

START SEXTANT MARKING 
OPTICS· f.ODE-MAN 122 
OHC-CENTER LM IN SXT 122 
TAKE ONE SXT MARK PER MIN 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

TPI+27MIN 27 P35 COMPUTE MCC2 SOLUTION AND TERMINATE NAV 
PRO 

OPTICS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED- LO 
OPTICS MODE-CMC 

RECORD DATA 
PRO 

TPI+28MIN 28 P35 BACKUP LM MCC2 BURN 
CYCLE CMC MODE-FREE/AUTO 

PRO 
P41 

ENTER 

MCC-35SEC MONITOR DSKY BLANK 

IMCC-30SEC 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 06 81 +XXXX.X 
+XXXX.X 
+xxxx.x 

F 16 45 +09809 
-02BXX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 85 +XXXX.X 
+XXXX.X 
+XXXX.X -

BB BB 

16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA 
PAflEL 

122 
122 
122 
122 
122 

l 

COM~1ENTS 

Rl-DELTA VX(LV)(FPS) 
R2-DELTA VY(LV)(FPS) 
R3-DELTA VZ(LV)(FPS) 

Rl -MARKS (VHF/OPTICS) 
R2-TFI (MIN/SEC) 
R3-MGA(DEG) 

Rl-AUTO ATT MNVR; ROLL(DEG) 
R2-AUTO ATT MNVR; PITCH(DEG) 
R3-AUTO ATT MNVR; YAW(DEG) 

Rl-BODY VGX(FPS) 
R2-BODY VGY(FPS) 
R3-BODY VGZ(FPS) 

AVE G ON 
. 

I 
w ....... 
I 
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GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

173:09:23 

VERIFY LM BURN COMPLETE 

TPI +31 MIN 29 P41 UPDATE LM S.V. IN THE CMC 
PRO 

P76 

0 RO 

trPI +32MIN 130 IP76 MANEUVER TO COAS TRACK ATTITUDE 
0 RO 

Jl79 

V37E OOE 
l>OO 

rJ49E 

DRQ 

V-rf REGISTER STA 
DISPLAY DISPL/IYS PArlEL 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 33 +00173. 
+00009. 
+023.XX 

F 06 84 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 50 18 +180 . XX 
+281 .xx 
+ODO.XX 

BB BB 

F 06 22 +180. xx 
+281 .xx 
+000.XX 

F 50 18 +180.XX 
+281 .xx 
+000.XX 

COM~·1ENTS 

LM MCC2 

IF THE LM CANNOT APPLY THE 
MCC2 BURN,SEE SECTION 4.2.2 

Rl-GETI MCC2(HRS) 
R2- (MIN) 
R3- (SEC) 

Rl-LM DELTA VX(LV)(FPS) 
R2-LM DELTA VY(LV)(FPS) 
R3-LM DELTA VZ(LV)(FPS) 

Rl-AUTO ATT MNVR; ROLL(DEG) 
R2-AUTO ATT MNVR; PITCH(DEG) 
R3-AUTO ATT MNVR; YAW(DEG) 

Rl-DESIRED ICDU ANG; ROLL(DEG) 
R2-DESIRED ICDU ANG; PITCH(DEG) 
R3-DESIRED ICDU ANG; YAW(DEG) 

Rl-AUTO ATT MNVR; ROLL(DEG) 
R2-AUTO ATT MNVR; PITCH(DEG) 
R3-AUTO ATT MNVR; YAW(DEG) 

I 
w 
00 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0, 
G N p G 

PRO 

MONITOR MANEUVER 

ENTER 

V83E 

173: 11 :00 ■ 173:12:XX 
■ 

31 POO ACQUIRE MSFN WITH HGA 
HIGH GAIN ANTENNA TRACK-MAN 

I HGA PITCH POSITION-SET PITCH POSITION 
■ HGA YAW POSITION-SET YAW POSITION 
I S BAND ANTENNA-HI GAIN 

I HIGH GAIN ANTENNA TRACK-REACQ 

173:14:XX I 32 POO PERFORM DOCKING PREPARATION ACTIVITIES 
■ 
I PERFORM PRE-DOCK CHECKLIST 
I MANUAL ATTITUDE (3)-RATE CMD (VERIFY) 

• LIMIT CYCLE-OFF (VERIFY) 

I ATT DEADBAND-MIN 
RATE-LOW(VERIFY) 

I TRANS CONTR PWR-ON • ROT CONTR PWR DIRECT (BOTH)-MNA/MNB 

• SC CONT-CMC (VERIFY) 

• AUTO RCS SELECT (16)-MNA/MNB 

I CB DOCK PROBE(2)-CLOSE 

I 
I -

v-rr REGISTER 
DISPLAY DISPLAYS 

06 18 +180.XX 
+281 .xx 
+000.XX 

F 50 18 +180.XX 
+281 .xx 
+000.XX 

BB BB 

F 16 54 +XXX.XX 
-XXXX.X 
+XXX.XX 

STA 
PAUEL 

2 
2 
2 
3 
2 

1 
1 
1 
1 
1 
1 
1 
8 
8 

COMMENTS 

Rl-RANGE(NM) 
R2-RANGE RATE(FPS) 
R3-THETA(DEG) 

ACQUISITION OF SIGNAL 

RH0=-64 
GAMMA=+324 

I 
w 
I.O 
I 
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GET T S T R OPERATIONS V-~1 REGISTER STA COMMENTS 

H:M:S N F E 0 DISPLAY DISPLAYS PAtlEL 
G N p G 
■ 
■ DOCKING PROBE RETRACT(BOTH)-OFF(CTR) 

■ (VERIFY) 2 

■ 
DOCKING PROBE-RETRACT 2 
DOCKING PROBE EXTD/REL TB(2)-GRAY 

■ (VERIFY) 2 
■ CB SEQ EVENTS CONT SYS(4)-CLOSE 8 

■ COAS POWER-ON(UP)(VERIFY) 15 

■ 
EXTERIOR LIGHTS RUN/EVA-ON(UP)(VERIFY) 2 

■ IF CSM ACTIVE BRAKING, SEE 
■ SECTION 4.2.4 
■ 

173:2O:XX ■ PHOTOGRAPH LM 
■ UTILITY POWER-ON(UP)(VERIFY) 15 
■ TV-ON 

I 

B 
I 

■ DAC-ON 

■ BEGIN PHOTOS WITH DAC AND TV 

173:22:17 ■ TPF 
■ 
■ CONFIGURE SWITCHES FOR POST-TPF 

■ EMS MODE-STBY l 

■ 
EMS FUNCTION-OFF l 

■ 
EXTERIOR LIGHTS RNDZ-OFF(CTR ) 2 

■ 
173:26:XX ■ TERMINATE LM PHOTOS 

■ PRO 
■ BB BB 
■ DAC-OFF 
■ TV-OFF 

■ 
■ 
■ 
■ I• 



L M s p 
GET T S T R OPERATIONS v-r1 REGISTER STA COM~1ENTS 

H:M:S N F E 0 DISPLAY DISPLAYS PArlEL 
G N p G -I 

173:28:XX I 33 POO MANEUVER FOR CSM INSPECTION 
I 
I V49E 
I F 06 22 +180.XX Rl-DESIRED ICDU ANG; ROLL(DEG) 

I 
+281 .xx R2-DESIRED ICDU ANG; PITCH(DEG) 
+000.XX R3-DESIRED ICDU ANG; YAW(DEG) 

I V25E +33200E +25200E +E 
I F 06 22 +332.00 
I +252.00 

I +000 .00 
PRO 

I F 50 18 +332.00 Rl-AUTO ATT MNVR; ROLL(DEG) 
I +252.00 R2-AUTO ATT MNVR; PITCH(DEG) 
I +000.00 R3-AUTO ATT MNVR; YAW(DEG) 

I PRO 
06 18 +332.00 

I +252 .00 
I +000.00 
I MONITOR MANEUVER 
I F 50 18 +332.00 

I 
+252.00 
+000.00 

I ENTER 
I BB BB 
I MANUAL ATTITUDE ROLL-ACCEL CMD l 
I RHC-PERFO™ 360 DEG ROLL AT 2 DEG/SEC 

I 
MANUAL ATTITUDE ROLL-RATE CMD l 

173:40:XX I 34 POO MANEUVER TO DOCKING ATTITUDE 

I V49E 
F 06 22 +332.00 Rl-DESIRED' ICDU ANG; ROLL(DEG) 

I +252.00 R2-DESIRED ICDU ANG; PI_TCH(DEG) 
I +000.00 R3-DESIRED, ICDU ANG; YAW(DEG) 
I V25E +18000E +28100E +E 

I F 06 22 +180.00 
+281 . 00 

I +000.00 
■ 



L M s p 

GET T S T R 
H:M:S N F E 0 

G N p G 
I 
I 
■ 
I 
I 
■ 
I 
I 
I 
I 
■ 
I 
I 
I 
I 

173:42:XX I 35 POO 

I 
I 
■ 
I 
I 
I 

173:45:XX I 36 POO 
I 
I P47 

I 
I 
I 
I 
■ 
I 
I 
1-

OPERATIONS V-rl 
DISPLAY 

PRO 
F 50 18 

PRO 
06 18 

MONITOR MANEUVER 
F 50 18 

ENTER 
BB BB 

REACQUIRE MSFN HGA 

ARM PYROS 

CUE MSFN FOR LOGIC ARM 
SEQ EVENTS CONT SYSTEM LOGIC(BOTH)-

ON(UP) 

SEQ EVENTS CONT SYSTEM PYRO ARM(BOTH)-
ON(UP) 

PERFORM DOCKING ACTIVITIES 
V37E 47E 

F 16 83 

REGISTER STA 
DISPLAYS PArlEL 

+180.00 
+281 .oo 
+000.00 

+180.00 
+281 .00 
+000.00 

+180.00 
+281 .00 
+000.00 

8 

8 

+0000.0 
+0000.0 
+0000.0 

COM~1ENTS 

Rl-AUTO ATT MNVR; ROLL(DEG) 
R2-AUTO ATT MNVR; PITCH(DEG) 
R3-AUTO ATT MNVR; YAW(DEG) 

MSFN GO FOR PYRO ARM 

Rl-DELTA VX(FPS) 
R2-DELTA VY(FPS) 
R3-DELTA VZ(FPS) 

I 

""" N 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

1• 
I INITIATE LM PHOTOGRAPHY 
■ DAC-ON 

■ TV-ON 

■ 
PHOTOGRAPH LM MNVR . 

I TRANSLATE TO CAPTURE LATCH 
I THC-ARMED 
I THC-MINIMUM THRUST FORWARD 

■ 
■ 
■ THC-LOCKED 

173:50:00 
I 
I PERFORM AT CAPTURE 

I DOCKING PROBE EXT/REL TB(2)-BP(VERIFY) 
■ REPORT CAPTURE TO LM 
I SC CONT-CMC(VERIFY) 
I CMC MODE-FREE 

I ALLOW PROBE TO DAMP S/C MOTION (l O SEC) 
DOCKING PROBE RETRACT SEC-1 

■ PRIM-2 (IF REQ'D) 
I 
■ PERFORM AT DOCK LATCH 

I DOCKING PROBE EXTD/REL TB(2)-GRAY 

■ 
(VERIFY) 

■ 
I 
I 
■ 
I 
I 
I 
■ 
I 
■ 

V-rl REGISTER 
DISPLAY DISPL/IYS 

F 16 83 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA 
P/\tlEL 

2 

l 
l 

2 
2 

2 

C0'"1'1ENTS 

DOCKING 

WHEN WITHIN +3 DEG OF 
DOCKING ATTITUDE 

. 

I 
~ 
w 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 
I 
I PERFORM AT HARD DOCK 
I 
I SEQ EVENTS CONT ·sys PYRO ARM(BOTH)-SAFE 
I LOGIC(BOTH)-OFF 

I CB SEQ EVENTS CONT SYS(4)-0PEN 

I THC-LOCKED(VERIFY) 
I RHC 2-LOCKED(VERIFY) 

■ BMAG MODE(3)-RATE 2(VERIFY) 

I DOCKING PROBE-OFF 
DOCKING PROBE RETRACT(BOTH)-OFF(CTR) 

I EXTERIOR LIGHTS RUN/EVA-OFF 
I COAS POWER-OFF 
I AUTO RCS SELECT ROLL(4)-0FF 

■ 
TRANS CONTR PWR-OFF 

I ROT CONTR PWR DIRECT (BOTH)-OFF 
VHF RANGING-OFF 

I 
173:51:XX I TERMINATE LM PHOTOGRAPHY AND P47 

I DAC-OFF 

I TV-OFF 
PRO 

I 
I OOE 
I POO 

I 
I 
I 
■ 
I 
I 
I 
■ 
I 
I 

V-tl REGISTER 
DISPLAY DISPL/\.YS 

' 

F 37 BB 

BB BB 

STA 
PAtlEL 

8 
8 
8 

l 
2 
2 
2 

15 
8 
l 
l 
3 
l 
i 

' \ 
r, 

\ 

I 

\ 
\ 

C0"1'·1ENTS 

-



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 
■ 
■ 37 POO RECONFIGURE OAP 173:52:XX 
■ V48E 
■ 
I 
I V21 E 61111 E 
I 
I PRO 
I 
■ 
I PRO 
I 
I PRO 
I 
I 

173:53:XX I 38 POO CONFIGURE SWITCHES FOR POST-DOCKING 

I CMC MODE-AUTO 

I 
RNDZ XPNDR-OFF 

I 
I 
■ 
I 
I 
I 
I 
■ 
I 
I 
I 
I 
I 
I -

V-rl REGISTER 
DISPLAY DISPLI\YS 

F 04 46 11102 
Xll 11 

F 04 46 61111 
Xl 111 

F 06 47 +XXXXX. 
+05900. 

F 06 48 +XXX. XX 
+XXX.XX 

BB BB 

STA 
PMlEL 

l 
100 

C0M'1ENTS 

Rl-DAP CONFIGURATION 
R2-DAP CONFIGURATION 

Rl-CSM WEIGHT(LBS) 
R2-LM WEIGHT(LBS) 

Rl-GIMBAL PITCH TRIM(DEG) 
R2-GIMBAL YAW TRIM(DEG) 

. 

I 
~ 
CJI 
I 
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3.0 CMP ABORT RENDEZVOUS PROCEDURES 

During the period of CSM and LM separation, an abort may be initiated 
at a pre-determined time and the rendezvous completed by using one 
of several techniques. The LM active Dire.ct Ascent~ One -Rev_, or . 
Two Rev_ technique will be used to canplete the rendezvous if the LM 
obtains the desired insertion conditions or if the LM makes an 
accurate abort initiation maneuver. 

The procedures for the Direct Ascent rendezvous are similar to 
those presented in the previous section. This section discusses 
the CMP procedures necessary to support the other two LM active 
rendezvous tec~niques. 

3 .1 ABORT PLAN 

The abort plan defines pre-determined abort points and regions 
during CSM and LM separation and the rendezvous technique to be 
used after the abort. The two basic rendezvous techniques of the 
abort plan are discussed in subsection 3.1 .1 and the abort points and 
regions are discussed in subsection 3.1 .2. Detailed discussion 
of the abort plan may be found in Reference 9. 

3.1.l RENDEZVOUS TECHNIQUES 

One Rev Rendezvous. The One Rev rendezvous consists of four LM 
burns with station-keeping occurring approximately 3.5 hours after 
the abort. The CMP will backup all maneuvers in case the LM is 
unable to apply them. 

The first maneuver, CSI, is applied one-half rev after insertion 
at approximately LM apolune and establishes the desired catch-up 
or fall-back rate between the CSM and LM. Also, the out-of
plane velocity will be nulled at CSI establishing a node 
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approximately 30 minutes before CDH. The second maneuver, CDH, is 
applied one-half rev after the CSI burn and establishes a constant 
LM catch-up rate by establishing a constant 15 nm differential 
altitude between the orbits of the two vehicles. The third maneuver, 
TPI, is applied approximately 42 minutes after CDH at a LM elevation 
angle of 26.6° (the CSM elevation angle is 208.3°). This should 
occur anywhere from 22 to 16 minutes prior to sunrise. The TPI 
maneuver establishes a trajectory which intercepts the target 130° 
after the TPI burn. Nominally zero DV midcourse corrections are 
scheduled at 15 and 30 minutes after TPI to refine the intercept 
trajectory. The fourth maneuver, TPF, is actually divided into five 
braking gates which establish desired relative velocities at 
specified ranges. These braking gates are defined as follONs: 

at 1.50 nm 45 fps, 
at 1.00 nm 30 fps (naninally the first braking gate), 
at 0.50 nm 20 fps, 
at 0.25 nm 10 fps, 
at 0.08 nm 5 fps. 

A plane change burn will be applied 30 minutes prior to CDH if the 
magnitude of the burn is greater than five feet per second. This 
burn, and the out-of-plane burn at CSI, remove most of the out-of
plane dispersions. 

A generalized orbital motion plot is contained in Appendix E, page two. 
A family of relative motion curves is defined by the various abort 
insertion points. These curves are contained in Appendix E, page three. 

Two Rev Rendezvous. The Two Rev rendezvous consists of six LM burns 
with station-keepi_ng occurring approximately 5.5 hours after insertion. 
The CMP will backup all maneuvers except the LM boost burn. 

The LM applies the boost burn one-half rev after insertion. It is 
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a 10.0 feet per second burn which raises the LM perilune altitude . 
One rev after insertion a HAM burn is applied by the LM so that the 
post-CDH DH will be 15 nm. The coelliptic sequence (CSI, CDH, TPI, 
TPF) is then initiated one and one-half revs after insertion. 

A generalized orbital motion plot is contained in Appendix E, page 
six and the family of relative motion plots defined by the time of 
abort is contained in Appendix E, page seven. As shown in the 
third figure, a large range at insertion necessitates adding an 
additional rev between the boost burn and HPM for the T2-l case. 

3.1.2 ABORT POINTS 

Separation to Circularization. In case of a "NO-GO" decision for 
the CSM circularization burn the LM will achieve station-keeping 
by applying a TPI maneuver 75 minutes after separation. There is 
no discrete abort point during this period. 

Circularization to PDI. If a "NO-GO" decision is made for PDI, 
the LM applies an abort initiation maneuver 12 minutes after the 
scheduled PDI time. If the abort burn is applied after the first 
PDI opportunity, the One Rev technique is used for rendezvous. If 
the abort burn is made after the second PDI opportunity, the Two 
Rev technique is used. 

PDI to Tl Time. The CDR may initiate an abort at any time between 
Powered ~scent Initiation and Tl (Tl being the time when a LM abort 
would result in the minimum LM apolune of 30 nm) .. Tl time for the 
first PDI opportunity is approximately PDI1+17 minutes and Tl for 
the second opportunitity is approximately PDI2+15 minutes. 

An abort during this region is classified as either a ''PDI early abort" 
or an "PDI late abort". The crossover point between the early and 



-49-

late aborts is detennined by the phase angle between the LM and CSM. 
The approximate crossover times are PDI 1+10 minutes and PDI2+6 minutes. 

The One Rev rendezvous technique is used for a PDI 1 early abort and 
a PDI 2 late abort. The Two Rev technique is used for a PDI 1 late 

abort and a PDI2 early abort. 

Tl to T2. If a failure requiring an abort is found after Tl, the 
abort will be initiated at a discrete time designated T2. (T2 being 
the first time after Tl when the LM apolune would be 30 nm). The 

approximate T2 times for the first two powered descent opportunities 
are PDI 1+24 minutes and PDI2+22 minutes. 

The Two Rev rendezvous technique wil 1 be used for an abort at the T2 time. 
In the event of a T2 abort from the first POI opportunity, an additional 
rev is required between the boost and the HJlM burns. 

T2 to Nominal Lift-Off -10 Minutes. For each CSM rev that the LM 
is on the surface, MCC-H computes an abort lift-off time which will 
result in either a Direct Ascent rendezvous or a One Rev rendezvous. 
This time is designated as "T3". 

If the CDR initiates an abort at a T3 time, the Direct Ascent rendezvous 

will be used whenever possible. If, however, trajectory or systems 
limitations prevent using the Direct Ascent technique, then the 

rendezvous will be perfonned using the One Rev technique with lift-off 

time delayed approximatel_y two and one- half minutes. 

Nominal Lift-Off Time -10 Minutes to Nominal Lift-Off Time. An APS leak 

during APS pressurization is cause for an immediate LM lift-off. This 
may occur as early as 10 minutes prior to nominal lift-off time and 
is designated as the "early coelliptic abort region". The Two Rev 
technique is used for rendezvous for aborts prior to eight minutes before 
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lift-off and the One Rev technique is used for aborts after eiqht minutes. 

LM or CSM system failures may make the One Rev technique more 
desirable than the Direct Ascent technique for rendezvous. If 
these failures are determined before lift-off, then the lift~off is 
delayed approximately two and one-half minutes and the One Rev 
rendezvous is then performed. The abort is designated as a "coelliptic 
abort". 

Nominal Lift-Off Time to Docking. If the LM inserts with an unacceptable 
trajectory dispersion which cannot be adjusted with a LM tweak maneuver, 
the rendezvous technique to be used is changed from the Direct Ascent 
to the One Rev technique. This is accomplished at five minutes after 
insertion when the LM applies a bailout burn which adjusts LM phasing 
to be compatible with the One ·Rev rendezvous requirements. The CMP 
backs up the bailout burn but would apply it at insertion +12 minutes. 

Separation to Docking. A summary of the LM abort points and rendezvous 
techniques is contained in Figure 3. 



PERIOD 
FIRST POWERED 
DESCENT 
OPPORTUNITY 

SECOND POWERED 
DESCENT 
OPPORTUNITY 

POST-LANDING 

POST-LIFT-OFF 

ABORT NAME RENDEZVOUS TECHNIQUE 
NO PDI+l2 ABORT ONE REV RENDEZVOUS 
POI, EARLY ABORT ONE REV RENDEZVOUS 
POI, LATE ABORT TWO REV RENDEZVOUS 
T2 ABORT MODIFIED TWO REV RENDEZVOUS 

NO PDI+l2 ABORT TWO REV RENDEZVOUS 
POI, EARLY ABORT TWO REV RENDEZVOUS 
POI, LATE ABORT ONE REV RENDEZVOUS 
T2 ABORT TWO REV RENDEZVOUS 

T3 ABORT DIRECT ASCENT RENDEZVOUS 
(ALTERNATE-ONE REV RENDEZVOUS) 

COELLIPTIC ABORT (8-10 MIN EARLY) TWO REV RENDEZVOUS 
COELLIPTIC ABORT (2-8 MIN EARLY) ONE REV RENDEZVOUS 
COELLIPTIC ABORT (NOM L/0 +2.5 MI N) ONE REV RENDEZVOUS 

LM BAILOUT ONE REV RENDEZVOUS 

FIGURE 3. APOLLO 16 ABORT POINT AND RENDEZVOUS TECHNIQUE SUMMARY 

I 
u, ..... 
I 



-52-

3.2 ABORT PROCEDURES RATIONALE 

Rationale for the Coelliptic rendezvous procedures after the TPI final 
comp is the same as for the Direct Ascent rendezvous. Rationale for 
additional procedures prior to the final comp necessary for perfonning . . 
a coelliptic rendezvous are contained in this section. 

Reconfigure OAP. The OAP is reconfigured to change the vehicle's 
attitude maneuver rate and deadband. 

A .5 degree/second attitude maneuver rate is used for rendezvous. 
This rate gives acceptable maneuver times without excessive fuel 
expenditures. 

The R03 deadband is ~et to 0.5 degrees for rendezvous because: 

A. P40/P41 will select the R03 deadband if P20 is running when 
P40/P41 is selected. 

B. Line-of-sight monitoring after MCC-2 will be done with the R03 
narrow deadband. 

If a tracking deadband larger than .5 qegrees is desired, it should 
be loaded via N79. 

Manually narrowing the deadband in R03 does not change the attitude 
reference; therefore, when switching to the minimum deadband, the mode 
switch should be cycled to FREE and back to AUTO to re-establish 
the attitude hold reference. 

Accept MSFN Uplink. The One Rev and Two Rev detailed procedures were 
developed assuming that the LM aborted after POI. The MSFN uplink 
supplies the CMC with an initial LM state vector. If, however, the 
LM aborts without initiating POI, P76 would be used to update 
the CMC LM state vector with the LM abort burn. 
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An additional MSFN uplink is scheduled prior to the HAM in the Two Rev 
rendezvous. This uplink will improve the CMC's knowledge of the CSM 
and LM state vectors and will give the CMC the capability to compute 

an accurate HAM if there has been no navigation prior to the HAM. 

Update LM State Vector in the CMC. P76 is used to update the CMC's 
knowledge of the LM state vector to include any burn that the LM 

may apply to accomplish rendezvous. 

Configure VHF and EMS for Ranging. The VHF and EMS are configured 
for ranging so that VHF marks may be taken. 

Initiate Pre-Thrust Program and Rendezvous Navigation. The pre-thrust 
program is entered in order to: 

A. Initiate P20 and LM tracking 
B. Initiate VHF and scxant marking on the LM 
C. Display the time to the burn 
D. Display the number of sextant and VHF marks taken 
E. Initialize the program for the upcoming recycle and final comp 

F. To initiate the MINKEY sequence if this is the first pre-thrust 
program 

Start Recycle Sequence. The burn components are computed for comparison 
with the LGC solution. 

Compute Burn Solution and Terminate Navigation. The burn solution 
is used in the CMC for a possible CSM active burn. The final comp 
terminates rendezvous navigation until the next marking period. 

Backup LM Burn. The CMP backs up the LM HJ\111, CSI, PC and CDH burns. 

If the LM fails to apply any of these burns, the CSM would become 
the active vehicle and perform the CMC computed burn. 
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A. Backup LM RCS Burn 
The MINKEY logic specifies an RCS burn if the computed DV is 

less than seven feet per second. The CMP configures the CSM 
for an RCS burn but does not actually apply the burn. If the 

LM fails to apply the burn, the CMP would apply the burn· by 
zeroing the burn components in the CMC P41 N85 display with 

the THC. 

B. Backup LM SPS Burn 
The MINKEY logic specifies an SPS burn if the c001puted DV is 
greater than or equal to seven feet per second. Except for 
arming the SPS engine and applying ullage, the CMP configures 
the CSM for an SPS burn. In the event the LM cannot apply the 
burn, the CMP would burn the CMC solution by: 

(1) Arming the SPS engine 
(2) Applying ullage for 11 seconds 
(3) Proceeding on the flashing V99 N40 display 

3.3 DETAILED PROCEDURES 

The CSM detailed procedures for the LM active abort rendezvous are 
contained in subsection 3.3. l, 3.3.2, and 3.3.3. These detailed 
procedures consider primarily the G&N requirements, although some 
non-G&N procedures are included for purposes of information and 

continuity. The format for presenting the abort procedures is the 
same as the format used for presenting the nominal direct ascent 

rendezvous procedures (subsection 2.3). However, since the procedures 
cover generalized cases, no trajectory dependent data such as GET 
and DSKY register displays are shown. 

3.3.l TWO REV SEQUENCE 

The Two Rev procedures begin five minutes before insertion and assume 
an abort after POI. In the event of a no POI abort, the procedures 

would contain a P76 velocity update rather than a MSFN state vector 
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uplink. The procedures continue through the CSI final comp which 
is the starting point for the conmon Coelliptic sequence (subsection 

3.3.3). 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

* * * * * * * * * 
TWO REV SEQUENCE 
* * * * * * * * * 

INS- 05MH l RECONFIGURE OAP 
V37E OOE 

POO 
CYCLE CMC MODE-FREE/AUTO 

V48E 

V21E ll l02E 

PRO 

PRO 

PRO 

INS+05MIN 2 POO ACCEPT MSFN UPLINK 
UP TLM CM-ACCEPT 

P27 VERIFY UPLINK ACTIVITY LT-ON 
MONITOR UPLINK: 

POO VERIFY UPLINK ACTIVITY LT-OFF 
UP TLM CM-BLOCK 

V- rl REGISTER 
DISPLAY DISPL/\YS 

BB BB 

F 04 46 1111 l 
01 l l l 

F 04 46 l l l 02 
01 l l l 

F 06 47 +XXXX X. 
+XXXXX. 

F 06 48 +XXX.XX 
+XXX.XX 

BB BB 

xx xx xxxxx 
xxxxx 
xxxxx 

BB BB 

STA 
P/\rlEl 

l 

2 

2 

CQ"1MENTS 

INSERTION OR AI M 

UPLINK ACT LT-ON 

UPLINK ACT LT-OFF 

I 
<.n 
en 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

HAM-60MIN 

HAM-59MIN 3 POO UPDATE LM STATE VECTORS 
V37E 76E 

P76 

V25E +XXXE +XXE +XXXXE 

PRO 

V25E +lOOE +E +E 

PRO 

4 P76 CONFIGURE VHF AND EMS FOR RANGING 
VHF AM T/R-T/R 
VHF ANTENNA-RIGHT 
EMS FUNCTION - DV SET/VHF RNG 
EMS MODE - BACKUP/VHF RNG 

V-tJ REGISTER 
DISPLAY DISPL/1.YS 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX .XX 

F 06 84 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 84 +0010 .0 
+0000.0 
+0000.0 

F 37 BB 

STA 
PA!lEL 

9 
3 
l 
l 

C0M'1ENTS 

OBTAIN LM BOOST TIG & 
DV FROM LM 

LM BOOST 

LOAD BOOST TIG 

I 
(JI 

" I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

5 P76 ACCEPT MSFN UPLINK 
ODE 

POO 
UP TLM CM-ACCEPT 

P27 VERIFY UPLINK ACTIVITY LT-ON 
t'ONITOR UPLINK 

POO VERIFY UPLINK ACTIVITY LT-OFF 
UP TLM CM-BLOCK 

HAM-40MIN 6 POD INITIATE P31 AND RNDZ NAVIGATION 
V37E 31E 

P20 
P31 

PRO 

PRO 

MONITOR AUTO MNVR 
VHF RNG-RESET 

V25E +XXXE +XXE +XXXXE 

:J . 

v-r1 REGISTER 
DISPLAY DISPLAYS 

BB BB 

xx xx xxxxx 
xxxxx 
xxxxx 

BB BB 

F 50 25 00017 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 06 11 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 11 +OOXXX. 
+OOOXX. 
+OXX.XX 

J 

STA 
PMlEL 

2 

2 

9 

" 

C0"1'1ENTS 

UPLINK ACT LT-ON 

UPLINK ACT LT-OFF 

OBTAIN CSI,TPI,AND 
HAM TIG'S FROM LM 

LOAD CSI TIG 

I 
Ul 
co 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

PRO 

PRO 

V25E +XXXE +XXE +XXXXE 

PRO 

V25E +XXXE +XXE +XXXXE 

PRO 

HJ\M-20MIN 7 P31 START RECYCLE SEQUENCE 
V32E 

RECORD. DATA 

V-tl REGISTER 
DISPLAY DISPL/1.YS 

F 06 55 +00001 
+208.30 
+130.00 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX .XX 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 33 +OOXXX . 
+OOOXX. 
+OXX.XX 

F 06 33 +OOXXX. 
+OOOXX. 
+oxx.xx 

F 16 45 +OXBOO 
-XXBXX 
-00001 

F 06 90 +XXX.XX 
+XXXX.X 
+XXXX.X 

STA 
P/\tlEL 

COM'1ENTS 

LOAD TPI TIG 

LOAD HJ\M TIG 

<.Tl 

'° I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

PRO 

RECORD DATA 
PRO 

HAM-12MIN ~ P31 COMPUTE HAM SOLUTION AND TER-'\INATE NAV 
PRO 

RECORD DATA 
PRO 

RECORD DATA 
V22E +E 

PRO 

v-r, REGISTER 
DISPLAY DISPL/\YS 

F 06 81 +XXXX.X 
+XXXX.X 
+0000.0 

F 16 45 +XXBOO 
-19BXX 
-00001 

F 06 90 +XXX.XX 
+XXXX.X 
+XXXX.X 

F 06 81 +XXXX.X 
+XXXX.X 
+0000.0 

F 06 81 +XXXX.X 
+0000.0 
+0000.0 

F 16 45 +XXBOO 
-llBXX 
+XXX.XX 

STA COM~1ENTS 
PArlEL 

ZERO DVY 

. 

I 

°' 0 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

HAM-1 lMIN 9 P31 BACKUP LM HAM BURN 
PRO 

P41 

ENTER 

HAM-35SEC MONITOR DSKY BLANK 
HAM-30SEC 

HAM TIG 

VERIFY LM HAM BURN COMPLETE 

HAM+OlMIN 10 P41 UPDATE LM STATE VECTOR IN THE CMC 
PRO - -

P76 

PRO 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

BB BB 

16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +XXXX.X 
+0000.0 
+0000.0 

STA C0"1'1EMTS 
PAtlEL 

AVE G ON 

LM HAM 

I 
CTI 
~ 

I 



L M s p 
GET T S T R OPERATIONS 

H:M:S M F E 0 
G N p G 

HAM+02MIN 11 P76 INITIATE P32 AND RNDZ NAVIGATION 
PRO 

P32 

PRO 

MONITOR AUTO MNVR 

PRO 

PRO 

PRO 

START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPT! CS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

V- rJ REGISTER 
DI SPLAY DISPL/\YS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX . XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX . XX 

F 06 11 +OOXX X. 
+OOOXX. 
+OXX.XX 

F 06 55 +00001 
+208 . 30 
+130.00 

F 06 37 +OOXXX. 
+OOOXX . 
+OXX.XX 

F 16 45 +XXBOO 
-XXBXX 
-00001 

STA 
P/\tffl 

122 
122 
122 

CO~MENTS 

. 

I 
a, 
N 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

CSI-20MIN 12 P32 START RECYCLE SEQUENCE 
OPTICS MODE-CMC 

V32E 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

CONTINUE SEXTANT MARKING 
OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

CSI-12MIN 13 P32 COMPUTE CSI SOLUTION AND TERMIW\TE NAV 

OPTICS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LO 
OPTics· MODE-CMC 

V-rf REGISTER 
DISPLAY OISPLA.YS 

F 06 90 +XXX.XX 
+XXXX.X 
+XXXX.X 

F 06 81 +XXXX.X 
+XXXX.X 
+0000.0 

F 16 45 +XXBXX 
-19BXX 
-00001 

STA 
PAtlEL 

122 

122 
122 

122 
122 
122 
122 
122 

C0'-1MENTS 

I 
O'I 
w 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S M F E 0 
G N p G 

PRO 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

************** * * * * CONTINUE WITH STEP 1 OF THE COMMON 
COELLIPTIC SEQUENCE,SECTION 3.3.3 

' ****************** 

_) . 

V-rl REGISTER 
DISPLAY DISPL/\.YS 

F 06 90 +XXX.XX 
+XXXX.X 
+XXXX.X -

F 06 81 +XXXX.X 
+XXXX.X 
+0000.0 

F 16 45 +XXBXX 
-lOBXX 
+XXX.XX 

:) 

STA 
P/\rlEL 

. 

C0'-1MENTS 

I 
0) 

~ 
I 
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3.3.2 ONE REV SEQUENCE 

The One Rev procedures begin five minutes before insertion and assume 
an abort after POI. In the event of a no-POI abort, the procedures 

would contain a P76 velocity update rather than a MSFN state 
vector uplink. The procedures continue through CS! final canp where 

the convnon Coelliptic sequence (subsection 3.3.3) is initiated. 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

********* 
ONE REV SEQUENCE 
* * * * * * * * * 
RECONFIGURE DAP 

INS-OlMIN 1 POO 
V37E OOE 

V48E 

V21 E 11102E 

PRO 

PRO 

2 POO CONFIGURE VHF ANF EMS FOR RANGrnG 
VHF AM T/R-T/R 
VHF ANTENNA-RIGHT 
EMS FUNCTION-DV SET/VHF RNG 
EMS MOOE-BACKUP/VHF RNG 

-

-- • .. 

V-rl REGISTER 
DISPLAY DISPLAYS 

BB BB 

F 04 46 11111 
01111 

F 04 46 11102 
01111 

F 06 47 +XXXXX . 
+XXXXX. 

F 06 48 ±XXX.XX 
±XXX.XX 

0 

STA 
PArlEL 

g 
3 
1 
1 

C0"1"1ENTS 

INSERTION OR AIM 

. 

. 

I 
O'\ 
O'\ 
I 



C • ~ 

C 
L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 
INS+05MIN 3 POO ACCEPT MSFN UPLINK 

UP TLM CM-ACCEPT 
P27 VERIFY UPLINK ACTIVITY LT-ON 

MONITOR UPLINK 

POO VERIFY UPLINK ACTIVITY LT-OFF 
UP TLM CM-BLOCK 

CSI-40MIN 4 POO INITIATE P32 AND RNDZ NAVIGATION 
V37E 32E 

P20 
P32 

PRO 

PRO 

MONITOR AUTO MNVR 
VHF RNG-RESET 

V25E +XXXE +XXE +XXXXE 

PRO 

V-rl REGISTER 
DISPLAY DISPLI\YS 

xx xx xxxxx 
xxxxx 
xxxxx 

BB BB 

F 50 25 00017 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 06 11 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 11 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 55 +00001 
+208.30 
+130.00 

. 

STA 
Pl\tlEL 

2 

2 

9 

~ C 
COM~~ENTS 

UPLINK ACT LT-ON 

UPLINK ACT LT-OFF 

OBTAH; CSI&TPI TIG FROM LM 

LOAD CSI TIG 

I 
O"I 
--.J 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

PRO 

V25E +XXXE +XXE +XXXXE 

PRO 

START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

CSI-20MIN 5 P32 START RECYCLE SEQUENCE 
OPTICS MODE-CMC 

V32E 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

- . "' 
_) 

v-r1 REG I STER 
DISPLAY DISPLAYS 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX .XX 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 16 45 +XXBOO 
-XXBXX 
-00001 

F 06 90 +XXX.XX 
+XXXX.X 
+XXXX.X -

F 06 81 +XXXX.X 
+XXXX.X 
+0000.0 

F 16 45 +XXBXX 
-19BXX 
-00001 

STA 
PArlEL 

122 
122 
122 

122 

. . 

co,~~~ENTS 

LOAD TPI TIG 

. 

0 

I 
a, 
co 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

CONTINUE SEXTANT MARKING 
OPTICS t-ODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

CSI- l 2MIN 6 P32 COMPUTE CSI SOLUTION ANO TE~IWI.TE NAV 

OPTICS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LO 
OPTICS MODE-CMC 

PRO 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

* * * * * '* * * * * * * * * * * * * 
CONTINUE WITH STEP 1 OF THE COMMON 
COELLIPTIC SEQUENCE, SECTION 3,3.3 
* * * * * * * * "*"* * '* "* * * * * * 

V-tl REGISTER 
DISPLAY DISPLAYS 

F 06 90 +XXX.XX 
+XXXX .X 
+XXXX.X 

F 06 81 +XXXX.X 
+XXXX.X 
+0000.0 

F 16 45 +XXBXX 
-lOBXX 
+XXX.XX 

. 

STA 
PAUEL 

122 
122 

122 
122 
122 
122 
122 

> 

COMMENTS 

C 

I 
O'> 
1.0 
I 



-70-

3.3.3 COMMON COELLIPTIC SEQUENCE 

The common Coelliptic sequence begins immediately after the CS! final 

comp and continues through the post-docking switch configuration. 

This sequence is conmen to both the One Rev and Two Rev rendezvous 

techniques. 



. -
L M s p 

GET T S T R OPERATIONS 
H:M:S M F E 0 

G N p G 
* * * * * * * * * * * * * * 
COMl"ON COELLIPTIC SEQUENCE 
* * * * * * * * * * * * * * 

CSI- lOMIN l P32 BACKUP LM CSI BURN 

PRO 
D4Q 

PRO 

MONITOR AUTO MNVR 

ALIGN GDC TO !MU 
ATT SET TW-SET TO IMU ANGLES ON FDA! l 
FDA! SELECT -1 
FDA! SOURCE-ATT SET (VERIFY) 
ATT SET-IMU 
ATT SET TW-NULL FDA! l ERROR NEEDLES 
ATT SET-GDC 
GDC ALIGN PB-PUSH UNTIL NEEDLES NULLED 
FDA! SELECT-1/2 

RECORD P76 DATA 

v-ri REGISTER 
DISPLAY DISPLAYS 

F 16 45 +XXBXX 
-lOBXX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

. 

STA 
PArlEL 

l 
l 
l 
l 
l 
l 
l 
l 

. 

COM~~ENTS 

OBTAIN CSI P76 FROM CDR 

0 

I 
....... _. 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

CONFIGURE EMS FOR BURN 
EMS MODE-STBY 
EMS FUNCTION-OFF 

-DV SET/VHF RNG 
LOAD DV MINUS 11 FPS IN EMS 
EMS FUNCTION-DY 

CONFIGURE SCS 
CB STAB CONT SYS(ALL)-CLOSE 
CB SPS(l2)-CLOSE 
MANUAL ATTITUDE(3)-RATE CMD(VERIFY) 
RATE-LOW (VERIFY) 
DV CG-CSM(VERIFY) 
SPS HE VLVS(BOTH)-AUTO(VERIFY) 
CHECK N2 A AND N2 B 

TVC PREPARATION 
SCS TVC(BOTH)-RATE CMD(VERIFY) 
TVC GIMBAL DRIVE(BOTH)-AUTO(VERIFY) 
MAIN BUS TIE(2)-0N 
TVC SERVO POWER 1-ACl/MNA 
TVC SERVO POWER 2-AC2/MN8 
ROT CONTR PWR NORMAL 2-AC 
ROT CONTR PWR DIRECT 2-0FF(VERIFY) 
ATT DEADBAND-MIN 
BMAG MODE(3)-ATT 1/RATE 2 
SC CONT-SGS 
RHC 2-ARMED 

-
..,J .. J 

V-r! REGISTER STA 
DISPLAY DISPLAYS P/\rlEL 

l 
l 
l 
l 
l 

8 
8 
l 
l 
l 
3 
3 

l 
l 
5 
7 
7 
l 
l 
l 
l 
l 

. 

C0'-1~1ENTS 

. 

. 

I 
'-I 
N 
I 



~ 

C 
L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

PRIMARY TVC CHECK 
SPS GIMBAL MOTORS PITCH 1-START/ON 

YAW 1-START/ON 
VERIFY TRIM CONTROL AND SET 
VERIFY MTVC 
SC CONT-CMC 
THC-CLOCKWISE 
VERIFY NO MTVC 

SECONDARY TVC CHECK: 
SPS GIMBAL MOTORS PITCH 2-START/ON 

YAW 2-START/ON 
SET GPI TRIM 
VERIFY MTVC 
THC-NEUTRAL 
VERIFY NO MTVC 
VERIFY GPI RETURNS TO 0,0 
ROT CONTR PWR NORMAL(BOTH)-AC/DC 

DIRECT(BOTH)-MNA/MNB 
BMAG MODE(3)-RATE 2 

PRO 

t-'ONITOR TRIM MANEUVER 

BMAG MODE(3)-ATT 1/RATE 2 

V- rl REGISTER 
DISPLAY DISPLAYS 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

. 

STA 
PAtlEL 

l 
l 
l 

l 

l 
l 
l 

l 
l 
1 

1 

. 
-

COM~~ENTS 

·-

I 
--.J 
w 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

ENTER 

PRO 
MONITOR GP! RESPONSE: 

FDAI SCALE-5/l(VERIFY) 
VERIFY DET SET 
RATE-HIGH 

CSI-01 MIN EMS MODE-NORMAL 
TRANS CONTR PWR-ON 

CSI-35SEC MONITOR DSKY BLAN K 
CSI-30SEC 

CHECK PIPA BIAS LESS THAN 
2 FPS FOR 5 SEC 

CSI-05SEC 

CSI TIG 
VERIFY LM BURN COMPLETE 

ENTER 

,_ 

. . J 

v-r1 REGISTER 
DISPLAY DISPL/\YS 

F 50 25 00204 

BB BB 
06 40 -XXBXX 

+XXXX.X 
+0000.0 

BB BB 

06 40 -OOB29 
+XXXX.X 
+0000.0 

F 99 40 -OOB05 
+XXXX.X 
+0000.0 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA 
PArlEL 

l 
l 
l 
l 
l 

. 

C0'-1'1 ENTS 

AV E G ON 

ENGINE ON ENABLE REQUEST 

LM CSI 

. 

J 

I 
-...J 
.f:> 
I 



C . . 
0 

L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

SPS GIMBAL MOTORS(4)-0FF SEQUENTIALLY 
TVC SERVO POWER(BOTH)-OFF 
RHC 2-LOCKED 
TRANS CONTR PWR-OFF 
ROT CONTR PWR OIRECT(BOTH)-OFF 
CB DIRECT ULLAGE(BOTH)-OPEN 
CB SPS PITCH 1 ANO YAW 1-0PEN 
RECORD OV COUNTER AND RESIDUALS 
EMS FUNCTION-OFF 
EMS MOOE-STBY 

CSI+02MIN P40 UPDATE LM S.V. IN THE CMC 
PRO 

P76 

ATT DEADBAND-MAX 
RATE-LOW 
BMAG MODE(3)-RATE 2 
MAIN BUS TIE(2)-0FF 

PRO 

V-rf REGISTER 
DISPLAY DISPLAYS 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +XXXX.X 
+XXXX.X 
+XXXX.X 

. 
STA 

PArlEL 

1 
7 

1 
1 
8 
8 

1 
1 

1 
1 
1 
5 

. 

COW1ENTS 

COPY LM PC TIG 

( 

I 
-...J 
(.11 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

CSI +03MIN 2 P76 INITIATE P36 AND RNDZ NAVIGATION 
PRO 

P36 

PRO 

MONITOR AUTO MNVR 

RECONFIGURE EMS FOR RANGING 
EMS FUNCTION-DV SET/VHF RNG 
EMS MODE-BACKUP/VHF RNG 
VHF RNG-RESET 

V25E +XXXE +XXE +XXXXE 

PRO 

-
• _) 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 16 45 +XXBXX 
-XXBXX 
-00001 

STA 
PArlEL 

1 
1 
9 

' 

C0'-1'1ENTS 

OVERWRITE WITH LM PC TIG 

' J 

I 
--.J 
O'I 
I 



L M s p 
GET T S J R OPERATIONS 

H:M:S N F E 0 
G N p G 

START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

PC-09MIN 3 P36 COMPUTE PC SOLUTION AND TE~I NATE NAV 

OPT! CS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LO 
OPTICS MODE-CMC 

PRO 

RECORD DATA 
PRO 

RECORD DATA 

4 P36 BYPASS PC MANEUVER 
V22E +E 

I 

V-tl REGISTER 
DISPLAY DISPLAYS 

F 06 90 +XXX.XX 
+XXXX.X 
+XXXX.X 

F 06 81 +0000.0 
+XXXX.X . 
+0000.0 

F 06 81 +0000.0 
+0000.0 
+0000.0 

STA 
PArlEL 

122 
122 
122 

122 
122 
122 
122 
122 

COMMENTS 

IF DVY GREATER THAN 5 FPS, 
BUT LESS THAN 7 FPS, 
SEE SECTION 4.1 .1. 
IF DVY GREATER THAN OR EQUAL 
TO 7 FPS, SEE SECTION 4. 1.2. 

I ....., ....., 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

PRO 

PRO 
P76 

PRO 

Pffi 
5 P33 INITIATE P33 AND RNDZ NAVIGATION 

V25E +XXXE +XXE +XXXXE 

PRO 

' 
:) 

V-rl REG I STEP. 
DISPLAY DISPL/\YS 

F 16 45 +XXBXX 
-08BXX 
+XXX.XX 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +0000.0 
+0000.0 
+0000.0 

F 06 13 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 13 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 16 45 +XXBXX 
-XXBXX 
-00001 

STA 
P/\tlEL 

. 

C0"1'•iENTS 

OVERWRITE WITH LM CDH TIG 

' 

. 

I 
-..J 
CX> 
I 



' . 
L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

CDH-20MIN ~ P33 START RECYCLE SEQUENCE 

OPTICS MODE-CMC 
V32E 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

CONTINUE SEXTANT MARKING 
OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

n 
V-tl REGISTER 

DISPLAY DISPLAYS 

F 06 90 +XXX.XX 
+XXXX.X 
+XXXX.X 

F 06 81 +XXXX.X 
±XXXX.X 
.±XXXX.X 

F 16 45 +XXBXX 
-19BXX 
-00001 

. 

STA 
PArlEL 

122 
122 
122 

122 

122 
122 

. 

COM1·lENTS 

( 

I 
-..J 
I.O 
I 



L M s p 
GET T S T R OPERATIONS 

H:M :S N F E 0 
G N p G 

COH-12MIN 7 P33 COMPUTE COH SOLUTION ANO TERMINATE NAV 

OPTICS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LO 
OPTICS MODE-CMC 

PRO 

RECORD DATA 
PRO 

' 

RECORD DATA 
PRO 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 06 90 +XXX.XX 
+XXX X.X 
+XXXX. X 

F 06 81 +XXXX.X 
+XXXX.X 
+XXXX.X -

F 16 45 +XXBXX 
-lOBXX 
+XXX.XX 

STA 
PAtlEL 

122 
122 
122 
122 
122 

COM'~ENTS 

. 

I 
00 
0 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

CDH- lOMIN ~ P33 BACKUP LM CDH BURN 

PRO 
P40 

PRO 

MONITOR AUTO MNVR 

ALIGN GDC TO IMU 
ATT SET TW-SET TO IMU ANGLES ON FOAi l 
FOAi SELECT-1 
FOAi SOURCE-ATT SET 
ATT SET-IMU 
ATT SET TW-NULL FDAI l ERROR NEEDLES 
ATT SET-GDC 
GDC ALIGN PB-PUSH UNTIL NEEDLES NULLED 
FDA! SELECT-1 /2 

RECORD P76 DATA 

CONFIGURE EMS FOR BURN 
EMS MODE-STBY 
EMS FUNCTION-OFF 
EMS FUNCTION-DV SET/VHF RNG 
LOAD DV MIMIS 11 FPS IN EMS 
EMS FUNCTION-DV 

V-tf REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PArlEL 

l 
l 
l 
l 
l 
l 
l 
l 

l 
l 
l 
l 
l 

COM~ENTS 

OBTAIN CDH P76 FROM CDR 

I 
co ..... 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

CONFIGURE SCS 
CB STAB CONT SYS(ALL)-CLOSE 
CB SPS(l2)-CLOSE 
MANUAL ATTITUDE(3)-RATE CMD(VERIFY) 
RATE-LOW(VERIFY) 
DV CG-CSM(VERIFY) 
SPS HE VLVS(BOTH)-AUTO(VERIFY) 
CHECK N2 A AND N2 B 

TVC PREPARATION 
SCS TVC(BOTH)-RATE CMD(VERIFY) 
TVC GIMBAL DRIVE(BOTH)-AUTO(VERIFY) 
MAIN BUS TIE(2)-0N 
TVC SERVO POWER 1-ACl/MNA 
TVC SERVO POWFQ ?-AC2/MN~ 
ROT CONTR PWR NORMAL 2-AC 
ROT CONTR PWR DIRECT 2-0FF(V~RIFY) 
ATT DEADBAND-MIN 
BMAG MODE(3)-ATT 1/RATE 2 
SC CONT-SCS 
RHC 2-ARMED 

PRIMARY TVC CHECK 
SPS GIMBAL MOTORS PITCH 1-START/ON 

YAW 1-START/ON 
VERIFY TRIM CONTROL AND SET 
VERIFY MTVC 
SC CONT-CMC 
THC-CLOCKWISE 
VERIFY NO MTVC 

:J . , 

v-r, REGISTER STA 
DISPLAY DISPLAYS PMlEL 

8 
8 
l 
l 
l 
3 
3 

l 
l 
5 
7 
7 
l 
l 
l 
l 
l 

l 
l 
l 

l 

. 

' 

. 

COM'1ENTS 

I 
(X) 
N 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

SECONDARY TVC CHECK: 
SPS GIMBAL MOTORS PITCH 2-START/ON 

YAW 2-START/ON 
SET GPI TRIM 
VERIFY MTVC 
THC-NEUTRAL 
VERIFY NO MTVC 
VERIFY GPI RETURNS TO 0,0 
ROT CONTR PWR NORMAL(BOTH)-AC/DC 
ROT CONTR PWR DIRECT(BOTH)-MNA/MNB 
BMAG MODE(3)-RATE 2 

PRO 

MONITOR TRIM MANEUVER 

BMAG MODE(3)-ATT 1/RATE 2 

I 

v-r1 REGISTER 
DISPLAY DISPLAYS 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX .XX 
+XXX .XX 
+XXX.XX 

STA 
P/\rffL 

l 
l 
l 

l 
l 
l 

l 

COM~ENTS 

I 

I 
co 
w 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

ENTER 

PRO 
t-ONITOR GPI RESPONSE: 

FDA! SCALE-5/1 (VERIFY) 
VERIFY DET SET 
RATE-HIGH 

CDH-01 MIN EMS MODE-NORMAL 
TRANS CONTR PWR-ON 

CDH-35SEC MONITOR DSKY BLANK 
CDH-30SEC 

' CHECK PIPA BIAS LESS THAN 
2 FPS FOR 5 SEC 

COH-05SEC 

COH TIG 
VERIFY LM BURN COMPLETE 

ENTER 

. . ~ 

v-r, REGISTER 
DISPLAY DISPL/\YS 

F 50 25 00204 

BB BB 
06 40 -XXBXX 

+XXXX.X 
+0000.0 

BB BB 

06 40 -00829 
+XXXX.X 
+0000.0 

F 99 40 -00805 
+XXXX.X 
+0000.0 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA 
P/\tlEL 

l 
1 
l 
l 
l 

. 

COW1ENTS 

AVE G ON 

ENGINE ON ENABLE 

LM CDH 

. 

. 

REQUEST 

I 
CX> 
~ 
I 



' C 
L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

SPS GIMBAL. MOTORS(4)-0FF SEQUENTIALLY 
TVC SERVO POW~R(BOTH)-OFF 
RHC 2-LOCKED 
TRANS CONTR PWR-OFF 
ROT CONTR PWR DIRECT(BOTH)-OFF 
CB DIRECT ULLAGE(BOTH)-OPEN 
CB SPS PITCH 1 AND YAW 1-0PEN 
RECORD DV COUNTER AND RESIDUALS 
EMS FUNCTION-OFF 
EMS MODE-STBY 

CDH+OlMir ' 9 P40 UPDATE LM S.V. IN THE CMC 
PRU 

P76 

ATT DEADBAND-MAX 
RATE-LOW 
BMAG MODE(3)-RATE 2 
MAIN BUS TIE(2)-0FF 

PRO 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 06 33 +OOXXX. 
+OOOXX. 
+oxx.xx 

F 06 84 +XXXX.X 
+XXXX .X 
+XXXX.X 

STA 
P/\tlEL 

1 
7 

1 
1 
8 
8 

1 
1 

1 
1 
1 
5 

. 

cm-1,~rnTs 

C 

I 
00 
(J'1 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

CDH+03MIN 10 P76 INITIATE P34 AND RNDZ NAVIGATION 
PRO 

P34 

PRO 

MONITOR AUTO MNVR 

RECONFIGURE EMS FOR RANGING 
EMS FUNCTION-OV SET/VHF RNG 
EMS MODE-BACKUP/VHF RNG 
VHF RNG-RESET 

PRO 

V22E +20830E 

PRO 

. ' 

V-rf REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX. XX 
+XXX.XX 
+XXX.XX 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 55 +00000 
+000.00 
+130.00 

F 06 55 +00000 
+208.30 
+130.00 

F 16 45 +XXBXX 
-XXBXX 
-00001 

STA 
P/\rlEL 

l 
l 
9 

co~•~EMTS 

SPECIFY ELEV ANG OPTION 

. 

" 

I 
<X> 

°' I 



C 
. . 

L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

TPI-20MIN 11 P34 START RECYCLE SEQUENCE 

OPTICS MODE-CMC 
V32E 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

CONTINUE SEXTANT MARKING 
OPTICS MODE-MC\N 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

C 
V-rl REGIST~R 

DISPLAY DISPL/\YS 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX .XX 

F 06 58 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 81 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 45 +XXBXX 
-18BXX 
-00001 

. 

STA 
PMEL 

122 
122 
122 

122 

122 
122 

• 

C0M'1ENTS 

C: 

I 
CX> 
-.J 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

TPI- l 2MIN 12 P34 COMPUTE TPI SOLUTION AND TERMINATE NAV 

OPTICS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LO 
OPTICS MODE-CMC 

PRO 

V25E +XXXE +XXE +XXXXE 

IPRO 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

RECORD DATA 

v-r, REGISTER 
DISPLAY DISPL/\YS 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 55 +00000 
+XXX.XX 
+ 130 .00 

F 06 58 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 81 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA 
PAtlEL 

122 
122 
122 
122 
122 

COMMENTS 

OBTAIN TPI TIG FROM LM 

OVERWRITE WITH LM TPI TIG 

. 

It 

I 
co co 
I 



C ' (' 
L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

PRO 

TPI-1 OMIN 13 P34 BACKUP LM TPI BURN 
PRO 

P40 

PRO 

MON ITOP TRIM MANEUVER 

ALIGN GDC 
ATT SET TW-SET TO !MU ANGLES ON FDAI l 
FDA! SELECT-1 
FDAI SOURCE-ATT SET(VERIFY) 
ATT SET-IMU 
ATT SET TW-NULL FDAI l ERROR NEEDLES 
ATT SET-GDC 
GDC ALIGN PB-PUSH UNTIL NEEDLES NULLED 
FDAI SELECT-1/2 

RECORD P76 DATA 

V-rf REGISTER 
DISPLAY DISPLAYS 

F 16 45 +XXBXX 
-lOBXX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

. 

STA 
PArlEL 

l 
l 
l 
l 
l 
l 
l 
l 

• 

COM'1ENTS 

OBTAIN TPI P76 FROM CDR 

--

I 
co 
'° I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

CONFIGURE EMS 
EMS MODE-STBY 
EMS FUNCTION-OFF 

-DV SET/VHF RNG 
LOAD DV MINUS 11 FPS IN EMS 
EMS FUNCTION-DV 

CONFIGURE SCS 
CB STAB CONT SYS(ALL)-CLOSE 
CB SPS(l2)-CLOSE 
MANUAL ATTITUDE(3)-RATE CMD(VERIFY) 
RATE-LOW(VERIFY) 
DV CG-CSM(VERIFY) 
SPS HE VLVS(BOTH)-AUTO(VERIFY) 
CHECK N2 A AND N2 B 

PRO 

. 

MONITOR TRIM MANEUVER 

ENTER 

ENTER 

FDA! SCALE-5/l(VERIFY) 
VER! FY DET SET 

V-rf REGISTER 
DISPLAY DISPL/\YS 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 25 00204 

06 40 -XXBXX 
+XXXX.X 
+0000.0 

STA 
P/\tlEL 

l 
l 
l 
l 
l 

8 
8 
l 
l 
l 
3 
3 

l 
l 

COM'·ffNTS 

' 

I 

'° 0 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

TPI-35SEC f,()NITOR DSKY BLANK 
TPI-30SEC 

CHECK PIPA BIAS LESS 
THAN 2 FPS FOR 5 SEC 

TPI-05SEC 

TPI TIG 

CONFIRM LM BURN COMPLETE 

ENTER 

EMS FUNCTION-OFF 
CB SPS PITCH l AND YAW 1-0PEM 

:rPI+OlMIN 14 P40 UPDATE LM S.V. IN THE CMC 
PRO 

P76 

PRO 

v-r1 REGISTER 
DISPLAY DISPLAYS 

BB BB 

06 40 -00829 
+XXXX.X 
+0000.0 

F 99 40 -00805 
+XXXX.X 
+0000.0 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA 
PArlEL 

l 
8 

COMMENTS 

AVE G ON 

ENGINE ON ENABLE REQUEST 

LM TPI 

IF THE LM CANNOT APPLY THE 
TPI BURN, SEE SECTION 4.2. 1. 

I 
I.O ..... 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

TPI+03MIN 15 P76 INITIATE P35 AND RNDZ NAVIGATION 

CONFIGURE EMS FOR RANGING 
EMS FUNCTION-DV SET/VHF RNG 
EMS MODE-BACKUP/VHF RNG 
VHF RNG-RESET 

PRO 
P35 

START SEXTANT MARKING 
OPT! CS ZERO-OFF 
OPTICS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

TP_I+ 12MIN 16 P35 COMPUTE MCCl SOLUTION AND TERMINATE NAV 

OPTICS MODE-CMC 
PRO 

RECORD DATA 
PRO 

v-r1 REGISTER 
DISPLAY DISPL/\.YS 

F 16 45 +XXBXX 
+03BXX 
-00001 

F 06 81 +XXXX.X 
+XXXX.X 
+XXXX.X -

F 16 45 +09B09 
-02BXX 
+XXX.XX 

STA 
P/\tlEL 

l 
l 
9 

122 
122 
122 

122 

C0"1'·1ENTS 

. 

I 
\0 
N 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S M F E 0 
G N p G 

TPI + l 3MIN 17 P35 BACKUP LM MCCl BURN 
PRO 

P41 

ENTER 

MCC-35SEC f.l)NITOR DSKY BLANK 
MCC-30SEC 

TPI+l5MIN 

VERIFY LM BURN COMPLETE 

TPI + l 6MIN 18 P41 UPDATE LM S. V. IN THE CMC 

P76 
PRO 

PRO 

V-tl REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

BB BB 

16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +XXXX.X 
+XXXX.X 
+XXXX.X -

STA 
PANEL 

COMMENTS 

AVE G ON 

LM MCCl 

IF THE LM CANNOT APPLY THE 
MCCl BUP-N, SEE SECTION 4.2 .2 

I 
<D 
w 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

TPl+l8MIN 19 P76 INITIATE P35 AND RNDZ NAVIGATION 

PRO 
P35 

START SEXTANT MARKING 

OPT! CS MODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

TPI+27MIN 20 P35 COMPUTE MCC2 SOLUTION AND TERMINATE NAV 
PRO 

OPTICS SPEED-HI 
OHC-DRlVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LO 
OPT! CS MODE-CMC 

RECORD DATA 
PRO 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 16 45 +09809 
+038XX 
-00001 

F 06 81 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 45 +09809 
-028XX 
+XXX.XX 

STA 
PArlEL 

122 
122 

122 
122 
122 
122 
122 

C0"1~·1ENTS 

IF THE CSM IS ACTIVE AND TPF 
DEL TA V > 55 FPS, SEE SECTION 
4.2.3 

. 

I 
I.O 
.f:::, 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

TPl+28MIN 21 P35 BACKUP LM MCC2 BURN 
PRO 

P41 

ENTER 

MCC-35SEC MONITOR DSKY BLANK 
MCC-30SEC 

TPI +30MIN 

VERIFY LM BURN COMPLETE 

TPI +31 MIN 22 P41 UPDATE LM S.V. IN THE CMC 
PRO 

P76 

PRO 

TPI+32MIN 23 P76 MANEUVER TO COAS TRACK ATTITUDE 
PRO 

P79 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 50 lE +XXX.XX 
+XXX.XX 
+XXX.XX 

06 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

BB BB 

16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 85 +XXXX.X 
+XXXX. X 
+XXXX.X 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PArlEL 

COMMENTS 

AVE G OM 

LM MCC2 

IF THE LM CANNOT APPLY THE 
MCC2 BURN,SEESECTION 4.2.2. 

I 
I.O 
(.11 

I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

V37E OOE 
POO 

V49E 

PRO 

PRO 

MONITOR MANEUVER 

ENTER 

V83E 

TPl+34MIN 24 POO ACQUIRE MSFN WITH HGA 
HIGH GAIi': ANTENNA TRACK-MAN 
HGA PITCH POSITION-SET PITCH POSITION 
HGA YAW POSITION-SET YAW POSITION 
S BAND ANTENNA-HI GAIN 

ITPl+35MIN 125 POO 
HIGH GAIN ANTENNA TRACK-AUTO 

PERFORM DOCKING PREPARATION ACTIVITIES 

PERFORM PRE-OOCK CHECKLIST 
MANUAL ATTITUDE(3)-RATE CMD(VERIFY) 
LIMIT CYCLE-OFF(VERIFY) 
ATT DEADBAND-MIN 
RATE-LOW(VERIFY) 

V-tl REGISTER 
DISPLAY DISPLAYS 

BB BB 

F 06 22 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX . XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

BB BB 

F 16 54 +XXX.XX 
-xxxx.x 
+XXX.XX 

STA 
PMIEL 

2 
2 
2 
3 
2 

l 
l 
l 
l 

C0"1'·1HITS 

' 

I 
\D 

°' I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

TRANS CONTR PWR-ON 
ROT CONTR PWR DIRECT(BOTH)-MNA/MNB 
SC CONT-CMC(VERIFY) 
AUTO RCS SELECT(l6)-MNA/MNB 
CB DOCK PROBE(2)-CLOSE 

_ DOCKING PROBE RETRACT(BOTH)-OFF(CTR) 
(VERIFY) 

DOCKING PROBE-RETRACT 
DOCKING PROBE EXTD/REL TB (2) - GRAY 

(VERIFY) 
CB SEQ EVENTS CONT SYS(4)-CLOSE 
COAS POWER-ON(UP)(VERIFY) 
EXTERIOR LIGHTS RUN/EVA-ON(UP){VERIFY) 

TPI+40MIN PHOTOGRAPH LM 
UTILITY POWER-ON(UP)(VERIFY) 
TV-ON 
DAC-ON 
BEGIN PHOTOS WITH DAC AND TV 

TPI+42MIN 
CONFIGURE SWITCHES FOR POST TPF 
EMS MODE -STBY 
EMS FUNCTION-OFF 
EXTERIOR LIGHTS RNDZ-OFF(CTR) 

TERMINATE LM PHOTOS 
PRO 

DAC-OFF 
TV-OFF 

V-rJ REGISTER STA 
DISPLAY DISPLI\YS Pl\rlEL 

l 
l 
l 
8 
8 

2 
2 

2 
8 

15 
2 

15 

l 
l 
2 

BB BB 

cm-1,~ENTS 

IF CSM ACT I VE BRAKING, SEE 
SECTION 4.2 .4. 

TPF 

I 
1.0 
-...J 
I 



L M s p 

GET T S T R OPEII/\TIONS 
H:M:S M F [ 0 

G N p G 

TPI+49MIN 26 POO MANEUVER FOR CSM INSf>tCT ION 
V49E 

V25E +XXXXXE +XXXXXE +XXXXXE 

PRO 

PRO 

MONITOR MANEUVER 

ENTrn 

M/\NUAL /\TTITUD[ ROLL-/\CCEL CMD 
Rite-PERFORM 360 DEG ROLL AT 2 OEG/S[C 
MANUAL ATTITUDE ROLL -1{/\T[ CMll 

Tl'l+60MIN 27 1'00 MAN[UVEH TO DOCKING /\TTITUO[ 
V49t 

V25[ +XXXXX[ +XXXXX[ +XXXXX[ 

V-11 nrr. I STFII 
nr SPI/\Y Ill SPl./\.YS 

F 06 22 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 06 22 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

1313 Ll l.l 

F 06 22 ➔ XXX.XX 

+XXX.XX 
➔ XXX.XX 

F 06 22 ➔ XXX.XX 
+XXX.XX 
+XXX.XX 

ST/\ 
P/lrlfl 

l 

l 

cm,,,rMTs 

LO/\IJ OLSil:I ll /\TTITllDI 

LO/\IJ OOCK lt!C, ATTITUOE 

I 

'° 00 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

PRO 

PRO 

MONITOR MANEUVER 

ENTER 

REACQUIRE MSFN HGA 

128 POO ~RM PYROS 
CUE MSFN FOR LOGIC ARM 
SEQ EVENTS CONT SYSTEM LOGIC(BOTH)-

ON(UP) 

SEQ EVENTS' CONT SYSTEM PYRO ARM(BOTH)-
ON(UP) 

TPI+64MIN 129 POO PERFORM DOCKING ACTIVITIES 
V37E 47E 

P47 

INITIATE LM PHOTOGRAPHY 
DAC-ON . 
TV-ON 
PHOTOGRAPH LM MNVR 

" .. 

v-r1 REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

BB BB 

F 16 83 +0000.0 
+0000.0 
+0000.0 

STA 
PAtlEL 

8 

8 

COMMENTS 

MSFN GO FOR PYRO ARM 

I 
I.D 
I.D 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

TRANSLATE TO CAPTURE LATCH 
THC-ARMED 
THC-MINIMUM THRUST FORWARD 

THC-LOCKED 

TPI+68"1IN PERFORM AT CAPTURE 
DOCKING PROBE EXT/REL TB(2)-BP(VERIFY) 
REPORT CAPTURE TO LM 
SC CONT-CMC(VERIFY) 
CMC t'ODE- FREE 
ALLOW PROBE TO DAMP S/C MOTION(lO SEC) 
DOCKING PROBE RETRACT SEC-1 

PRIM-2(IF REQ'D) 

PERFORM AT DOCK LATCH 
DOCKING PROBE EXTD/REL TB(2)-GRAY 

(VERIFY) 

PERFORM AT HARD DOCK 
SEQ EVENTS CONT SYS PYRO ARM(BOTH)-SAFE 

LOGIC(BOTH).:.OFF 
CB SEQ EVENTS CONT SYS(4)-OPEN 

THC-LOCKED 
RHC 2-LOCKED(VERIFY) 
BMAG MODE(3)-RATE 2(VERIFY) 
DOCKING PROBE-OFF 
DOCKING PROBE RETRACT(BOTH)-OFF(CTR) 
EXTERIOR LIGHTS RUN/EVA-OFF 

V-tl REGISTER STA 
DISPLAY DISPL/\YS P/\tlEL 

F 16 83 +XXXX.X 
+XXXX.X 
+XXXX.X 

2 

1 
1 

2 
2 

2 

8 
8 
8 

2 
2 
2 

C0"1~1ENTS 

DOCKING 

WHEN WITHIN +3 DEG OF 
DOCKING ATTITUDE 

. 

I _, 
0 
0 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

COAS POWER-OFF 
AUTO RCS SELECT ROLL(4)-0FF 
TRANS CONTR PWR-OFF 
ROT CONTR PWR DIRECT(BOTH)-OFF 
VHF RANGING-OFF 

TERMINATE LM PHOTOGRAPHY AND P47 
DAC-OFF 
TV-OFF 

PRO 

OOE 
POO 

DOCK+2MIN 30 POO RECONFIGURE DAP 
V48E 

V21E 61111E 

PRO 

PRO 

PRO 

DOCK+3MIN 31 POO CONFIGURE .SWITCHES FOR POST-DOCKING 
CMC MuDE-AUTO 
RNDZ XPNDR-OFF 

V-rl REGISTER 
DISPLAY DISPL/\YS 

F 37 BB 

BB BB 

F 04 46 11102 
Xl 111 

F 04 46 61111 
Xllll 

F 06 47 +XXXXX. 
+XXXXX. 

F 06 48 +XXX.XX 
+XXX.XX 

BB BB 

STA 
PAIIEL 

15 
8 
1 
1 
3 

1 
100 

COMMENTS 

I _. 
0 _. 
I 



• 
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4.0 CMP SUPPLEMENTARY PROCEDURES 

The supplemental CMP procedures are non-nominal procedures for backing 
up a LM active plane change burn, perfonning a Cs-1 active burn, or 
obtaining a LM insertion state vector uplink. The format used for-the 
procedures is identical to the format used for the abort detailed 
procedures (Section 3.3) . 

4.1 PLANE CHANGE BURNS 

During a coelliptic rendezvous, the LM is scheduled to apply a plane 
change burn 30 minutes prior to the CDH maneuver if the required 
PC DV is greater than five feet per second. The CMC MINKEY logic 
schedules either an RCS or an SPS burn to enable the CMP to backup 
the maneuver. The PC is not applied if it is less than five feet 
per second. In this event the CMP bypasses the MINKEY PC burn sequence 
by loading N81 with zeros. 

4.1.l RCS PLANE CHANGE 

If the CMC computed Cs-1 PC DV is less than seven feet per second, 
the MINKEY logic will specify that the CMP backup the LM PC with P41. 
To apply the burn the CMP would use the following procedures to burn 
the P41 N85 values to zero. 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

* * * * * * * * * 
RCS PLANE CHANGE 
* * * * * * * * * 

P36 

PRO 

PRO 
P52 

PRO 

ENTER 
P41 

ENTER 

PC-35SEC MONITOR DSKY BLANK 
PC-30SEC 

PC TIG 

VERIFY LM BURN COMPLETE 

v-r1 REGISTER 
DISPLAY DISPLAYS 

F 06 81 +0000.0 
+ooox.x 
+0000.0 

F 16 45 +XXBXX 
-XXBXX 
+XXX.XX 

F 06 22 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 25 00020 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 85 +XXXX.X 
+XXXX.X 

BB BB 
Ixxxx. x 

16 85 +XXXX.X 
+XXXX.X 
+XXXX.X -

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA C0"1'1ENTS 
PAriEL 

BYPASS IMU TORQUE 

BYPASS MNVR 

AVE G ON 

LM PC 

• 

I ....., 
0 
w 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

P36 UPDATE LM S.V. IN CMC 
PRO 

P76 

PRO 

PRO 
* * * * * * * * * * * * * * * * * * 
CONTINUE WITH STEP 5 OF THE COMMON 
COELLIPTIC SEQUENCE, SECTION 3.3.3 
* * * * * * * * * * * * * * * * * * 

V-rl REG I STER 
DISPLAY DISPL/\YS 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +0000.0 
±.OOOX .X 
+0000 .0 

STA 
PArlEL 

co1-1~1ENTS 

. 

I 
-' 
0 
+:> 
I 
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4.1.2 SPS PLANE CHANGE 

If the CMC canputed CSM PC DV is equal to or greater than seven feet 
per second, the MINKEY logic will provide the option to torque the 
platform so that the PC burn can be made with the SPS engine. The 
following procedures for the PC include torquing the platform, backing 
up the burn, and torquing the platform back to its original orientation. 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

* * * * * * * * * 
SPS PLANE CHANGE 
* * * * * * * * * 

P36 

PRO 

PRO 
P52 

ALIGN GDC 
ATT SET TW-SET TO ROLL-90 OR 270 DEG 

PITCH- 0 OR 180 DEG 
- YAW- 0 DEG 

FDA! SELECT-1 
FDA! SOURCE-ATT SET(VERIFY) 
ATT SET-GDC(VERIFY) 
GDC ALIGN PB-PUSH UNTIL NEEDLES NULLED 
FDA! S_ELECT-1 /2 

CMC t-ODE-FREE 
PRO 

PRO 

MONITOR PLATFORM TORQUING 

'• 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 06 81 +0000.0 
+XXXX.X 
+0000.0 

F 16 45 +XXBXX 
-XXBXX 
+XXX.XX 

F 06 22 +XXX . XX 
+XXX . XX 
+XXX.XX 

F 50 25 00020 

F 16 20 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PArlEL 

1 
l -
1 
1 
1 
1 
l 
1 

1 

CO~~.IENTS 

/ 

TORQUE PLATFORM 

. 

I 

I _. 
0 

°' I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

P40 

CMC MODE-AUTO 
PRO 

MONITOR MANEUVER 

RECORD P76 DATA 

CONFIGURE EMS 
EMS MODE-STBY 
EMS FUNCTION-OFF 
EMS FUNCTION-DV SET/VHF RNG 
LOAD DV M !NUS 11 FPS INTO EMS 
EMS FUNCTION-DV 

CONFIGURE SCS 
CB STAB CONT SYS(ALL)-CLOSE 
CB SPS(l2)-CLOSE 
MANUAL ATTITUDE(3)-RATE CMD(VERIFY) 
RATE-LOW( VER! FY) 
DV CG-CSM(VERIFY) 
SPS HE VLVS(BOTH)-AUTO(VERIFY) 
CHECK N2 A AND N2 B 

V-tl REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX . XX 
+XXX.XX 
+XXX . XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PAtlEL 

l 

l 
l 
l 
l 
l 

8 
8 
l 
l 
l 
3 
3 

C0'-1~·1ENTS 

OBTAIN TPI P76 FROM CDR 

.. 

I __. 
0 ...... 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

TVC PREPARATION 
SCS TVC(BOTH)-RATE CMD(VERIFY) 
TVC GIMBAL DRIVE(BOTH)-AUTO(VERIFY) 
MAIN BUS TIE(2)-0N 
TVC SERVO POWER 1-ACl/MNA 
TVC SERVO POWER 2-AC2/MNB 
ROT CONTR PWR NORMAL 2-AC 
ROT CONTR PWR DIRECT 2-0FF(VERIFY) 
ATT OEADBAND-MIN 
BMAG MODE(3)-ATT 1/RATE 2 
SC CONT-SCS 
RHC 2-ARMED 

PRIMARY TVC CHECK 
SPS GIMBAL MOTORS PITCH 1-START/ON 

YAW 1-START/ON 
VERIFY TRIM CONTROL AND SET 
VERIFY MTVC 
SC CONT-CMC 
THC-CLOCKWISE 
VER! FY NO MTVC 

SECONDARY TVC CHECK: 
SPS GIMBAL MOTORS PITCH 2-START/ON 

YAW 2-START/ON 
SET GPI TRIM 
VER! FY MTVC 
THC-NEUTRAL 
VER! FY NO MTVC 
VERIFY GPI RETURNS TO 0,0 
ROT CONTR PWR NORMAL(BOTH)-AC/DC 
ROT CONTR PWR DIRECT(BOTH)-MNA/MNB 
BMAG MODE(3)-RATE 2 

V-rI REGISTER STA 
DISPLAY DISPL/\YS P/\tlEL 

l 
l 
5 
7 
7 
l 
l 
l 
l 
l 

l 
l 
l 

l 

l 
l 
l 

l 
l 
l 

• 

C0"1'1ENTS 

I _, 
0 
00 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

PRO 

MONITOR TRIM MANEUVER 

BMAG MODE{3)-ATT 1/RATE 2 
ENTER 

PRO 
MONITOR GPI RESPONSE: 

FDAI SCALE-5/l(VERIFY) 
VERIFY DET SET 
RATE-HIGH 

PC-01 MIN EMS MOOE-NORMAL 
TRANS CONTR PWR-ON 
THC-ARMED 

PC-35SEC MONITOR DSKY BLANK 
PC-30SEC 

CHECK PIPA BIAS LESS 
THAN 2 FPS FOR 5 SEC 

v-r, REGISTER 
DISPLAY DISPLAYS 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 25 00204 

BB BB 
06 40 -XXBXX 

+XXXX.X 
+0000.0 

BB BB 

06 40 -00829 
+XXXX.X 
+XXXX.X 

STA 
PAtlEL 

l 

l 
l 
l 
l 
l 

COM'~ENTS 

AVE G ON 

• 

I ..... 
0 
U) 

I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

PC-05SEC 

PC TIG 
CONFIRM LM BURN COMPLETE 

ENTER 

SPS GIMBAL MOTORS(4)-0FF SEQUENTIALLY 
TVC SERVO POWER(BOTH)-OFF 
RHC 2-LOCKED 
THC-LOCKED 
TRANS CONTR PWR-OFF 
ROT CONTR PWR DIRECT(BOTH)-OFF 
CB DIRECT ULLAGE(BOTH)-OPEN 
CB SPS PITCH 1 AND YAW 1-0PEN 
RECORD DV COUNTER AND RESIDUALS 
EMS FUNCTION-OFF 
EMS MODE-STBY 

P40 UPDATE LM S.V. IN THE CMC 
PRO 

P76 

ATT DEADBAND-MAX 
RATE-LOW 
BMAG MODE(3)-RATE 2 
MAIN BUS TIE(2)-0FF 

V-tl REGISTER 
DISPLAY DISPLAYS 

F 99 40 -OOB05 
+XXXX.X 
+0000.0 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

STA 
PArlEL 

1 
7 

1 
1 
8 
8 

1 
1 

1 
1 
1 
5 

• 

COM'1ENTS 

ENGINE ON ENABLE REQUEST 

LM PC 

' 

I _. 

0 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

PRO 

RHC-MANUALLY MANEUVER BACK TO 
ORIGINAL GDC ATTITUDE(IF REQUIRED) 

PRO 
P20 

PRO 

MONITOR MANEUVER 
P52 

PRO 

V-tl REGISTER 
DISPLAY DISPLAYS 

F 06 84 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 06 22 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PArlEL 

• 

COMMENTS 

I ...... 
...... 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

CMC MODE-FREE 
PRO 

MONITOR PLATFORM TORQUING 
CMC MOOE-AUTO 

RECONFIGURE EMS FOR RANGING 
EMS FUNCTION-DV SET/VHF RNG 
EMS MOOE-BACKUP/VHF RNG 
VH F RNG-RESET 

* * * * * * * * * * * * * * * * * * 
CONTINUE WITH STEP 5 OF THE CO,tMON 
COELLIPTIC SEQUENCE, SECTION 3.3.3 
* * * * * * * * * * * * * * * * * * 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 50 25 00020 

F 16 20 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PArlEL 

1 

1 

1 
1 
9 

COW1ENTS 

TORQUE PLATFORM 

' 

I ..... 
N 
I 
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4.2 CSM ACTIVE BURNS 

The CSM active burn procedures used by the CMP to perform TPI, MCC, 
and braking are presented. In all cases it is assumed that the LM 
has lost all translation capability and did not perform any part 
of the burn. 

4.2.l TPI BURN 

The following procedures for performing the TPI burn involve recalling 
P40, applying the CMC computed TPI burn and re-entering the MINKEY 
sequencer by calling P35. 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

* * * * * 
ITPI BURN 
* * * * * 

P40 RECALL SPS THRUSTING PROGRAM 
V37E 40E 

1P4Q 

TVC PREPARATION 
SCS TVC(BOTH)-RATE CMD(VERIFY) 
TVC GIMBAL DRIVE(BOTH) -AUTO(VERIFY) 
MAI N BUS TIE(2)-0N 
TVC SERVO POWER 1-ACl/MNA 
TVC SERVO POWER 2-AC2/MNB 
ROT CONTR PWR NORMAL 2-P.C 
ROT CONTR PWR DIRECT 2-CFF(VERIFY) 
ATT DEADBAND-MIN 
BMAG MODE(3)-ATT 1/RATE 2 
SC CONT-SCS 
RHC 2-ARMEQ 

PRIMARY TVC CHECK 
SPS GIMBAL MOTORS PITCH 1-START/ON 

YAW 1-START/ON 
VERIFY TRIM CONTROL AND SET 
VERIFY MTVC 
SC CONT-CMC 
THC-CLOCKWISE 
VERIFY NO MTVC 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PAtlEL 

l 
l 
5 
7 
7 
l 
l 
l 
l 
l 

l 
l 
l 

l 

co~~~ENTS 

. 

I 
--' 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

SECONDARY TVC CHECK 
SPS GIMBAL MOTORS PITCH 2-START/ON 

YAW 2-START/ON 
SET GP! TRIM 
VERIFY MTVC 
THC-NEUTRAL 
VERIFY NO MTVC 
VERIFY GPI RETURNS TO 0,0 
ROT CONTR PWR NOl"1AL(BOTH)-AC/DC 
ROT CONTR PWR DIRECT(BOTH)-MNA/MNB 
BMAG MODE(3)-RATE 2 

PRO 

MONITOR TRIM MANEUVER 

BMAG MODE(3)-ATT 1/RATE 2 
FOAi SCALE-5/1 (VERIFY) 
VERIFY DET SET 
RATE-HIGH 
EMS MODE-NORMAL 
TRANS CONTR PWR-ON 
DV THRUST A(B)-NORMAL 
THC-ARMED 

:NTER 

PRO 
MONITOR GPI RESPONSE 

RESET 

V-tl REGISTER 
DISPLAY DISPLAYS 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 25 00204 

BB BB 

06 40 +XXBXX 
+XXXX.X 
+oooo.o 

STA 
PAtlEL 

l 
l 
l 

l 
l 
l 

l 
l 
l 
l 
l 
l 
l 

COM~1ENTS 

PROG LT-ON(SLIPPED TIG) 

PROG LT-OFF 

I 
~ 

~ 

u, 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

TPI-35SEC MONITOR DSKY BLANK 
TPI-30SEC 

CHECK PIPA BIAS LESS 
THAN 2 FPS FOR 5 SEC 

TPI-llSEC THC-APPLY ULLAGE 
TPI-05SEC 

PRO 

THC-TERMINATE ULLAGE AT TIG+ l SEC 
TPI TIG MONITOR CSM TPI BURN 

DV THRUST A(B)-OFF 
PRO 

V-tl REGISTER 
DISPLAY DISPL/\YS 

BB BB 

06 40 -OOB29 
+XXXX.X 
+0000.0 

F 99 40 -OOB05 
+XXXX.X 
+XXXX.X 

06 40 -OOBXX 
+XXXX.X 
+XXXX.X 

F 16 40 +OOBXX 
+XXXX.X 
+XXXX.X 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

.. 

STA 
PArlEL 

l 

C0'-111EMTS 

AVE G ON 

ENGINE ON ENABLE REQUEST 

. 

I ..... 
en 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

SPS · GIMBAL MOTORS(4}-0FF SEQUENTIALLY 
TVC SERVO POWER(BOTH)-OFF 
THC-NULL RESIDUALS 

THC-LOCKED 
RHC 2-LOCKED 
TRANS CONTR PWR-OFF 
ROT CONTR PWR DIRECT(BOTH)-OFF 
CB DIRECT ULLAGE(BOTH)-OPEN 
CB SPS PITCH 1 AND YAW 1-0PEN 
RECORD DV COUNTER AND RESIDUALS 
EMS FUNCTION-OFF 
EMS MODE-STBY 

PRO 

TPl+03MIN P40 INITIATE P35 AND RNDZ NAVIGATION 
35E 

P20 
P35 

ATT DEADBAND-MAX 
RATE-LO\~ 
BMAG MODE(3)-RATE 2 
MAI~ BUS TIE(2)~0FF 

PRO 

• • 

v-r1 REGISTER 
DISPLAY DISPL/1.YS 

F 16 85 2: xxxx .x 
~ xxxx .x 
.:!:. xxxx.x 

F 37 BB 

F 50 25 00017 

F 16 45 +XXBXX 
+038XX 
-00001 

STA 
PArlEL 

1 
7 

l 
1 
8 
8 

l 
1 

1 
1 
1 
5 

COM'1ENTS 

I _, 
_, 
--..J 
I 



• • 

L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

CONFIGURE EMS FOR RANGING 
EMS FUNCTION-DV SET/VHF RNG 
EMS MODE-BACKUP/VHF RNG 
VHF RNG-RESET 

START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPTICS MO DE- MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

* * * * * * * * * * * * * * * * * * * 
FOR DIRECT ASCENT RENDEZVOUS, 
CONTINUE WITH STEP 23 OF SECTION 2.3. 
FOR AN ABORT, CONTINUE WITH STEP 16 
OF SECTION 3.3.3. 
* * * * * * * * * * * * * * * * * * * 

. 

V-rl REGISTER 
DISPLAY DISPL/IYS 

STA 
Pf\tffl 

1 
1 
9 

122 
122 
122 

CO'-1'1ENTS 

. 

I 
--' 

co 
I 
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4.2.2 MCC BURN 

If the LM attempts to apply the MCC burn but fails, the CMP would 
use the following procedures to burn the P41 N85 values to zero. 



. . 

L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

* * * * * 
MCC BURN 
* * * * * 

P41 VERIFY NO LM BURN 
THC-ARMED 
RHC 2-ARMED 
TRANS CONTR PWR-ON 

MCC TI G 

THC-NULL VG'S 

THC-LOCKED 
RHC 2-LOCKED 
TRANS CONTR PWR-OFF 

MCC+o2MIN P41 UPDATE LM S.V. IN THE CMC 
PRO 

P76 

PRO 

* * * * * * * * * * * * * * * * 
FOR A DIRECT ASCENT RENDEZVOUS 
CONTINUE WITH STEP 26(30) OF 
SECTION 2. 3. 
FOR AN ABORT, CONTINUE WITH 
STEP 19(23) OF SECTION 3.3.3. 
* * * * * * * * * * * * * * * * 

v- r, REGISTER 
DISPLAY DISPL/\YS 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX . X -

F 16 85 +0000 .0 
+0000.0 
+0000.0 

F 06 33 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 84 +0000.0 
+0000.0 
+0000.0 

STA 
PArlEL 

l 

l 

COM~~ENTS 

. 

N 
0 
I 
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4.2.3 PRE-BRAKING SPS BURN 

If the CSM is the active vehicle and an excessive TPF DV exists 
(Register 3 of N58 greater than 55 feet per second), the CMP should 
use the following procedures to perfonn a pre-braking burn. The 
burn procedures are initiated by recalling P34 after MCC-1. The 
burn is scheduled for TPI+37 minutes and a transfer angle equal to 
one-half the TPF DV in N58 is loaded into N55. The burn re-establishes 
the nominal closing rate at the desired range. 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

*********** 
PRE-BRAKING SPS BURN 
*********** 

COMPUTE TPI(2)TIG=TPI TIG+37 MIN 
COMPUTE TRANSFER JlNG=(TPF DELTA V)/2 

TPI+l8Ml N P76 H'ITI.AJE P34 .AND 
'V93[ 

RNDZ NAVIGATION 

V37E 34 E 
P20 
P34 

PRO 

V25E +XXXE +XXE +XXXXE 

PRO 

✓23 E +XXXXXE 

PRQ 

! 
·-

V-rl REGISTER 
DISPLAY DISPLA.YS 

F 50 25 00017 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 37 +OOXXX. 
+OOOXX. 
+OXX.XX 

F 06 55 +00000 
+000 .00 
+130.00 

F 06 55 +00000 
+000.00 
+XXX.XX 

F 16 45 +XXBXX 
-17BXX 
-00001 

,. 

STA 
P/\flEL 

-

cow1rnTs 

LOAD CCJ,lPUTED TPI(2)TIG 

LOAD COMPUTED TRANSFER ANGLE 

' 

I 
~ 

N 
N 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

P34 START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPTICS l'<ODE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

TIG-1 OMit, P34 COMPUTE P34 SOLUTION AND TERMINATE NAV 

OPTICS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LOW 
OPTICS MODE-CMC 

PRO 

RECORD DATA 
PRO 

RECORD DATA 
PRO 

RECORD ' DATA 
PRO 

., 

v-r, REGISTER 
DISPLAY DISPL/\YS 

F 06 55 +00000 
+XXX.XX 
+XXX.XX 

F 06 SE +XXXX.X 
+XXXX.X 
+XXXX.X 

F 06 81 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 45 +XXBXX 
-OffiXX 
+XXX.XX 

STA 
PAtlEL 

122 
122 
122 

122 
122 
122 
122 
122 

COM~~ENTS 

I ..... 
N 
w 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

TIG-08MIN P34 RECONFIGURE OAP 
V48E 

V21E ll103E 

PRO 

PRO 

PRO 

TIG-07MIN P34 INITIATE P40 THRUSTING PROGRAM 
PRO 

P40 

PRO 

MONITOR MANEUVER 

V-rl 
DISPLAY 

F 04 46 

F 04 46 

F 06 47 

F 06 48 

F 16 45 

F 50 18 

06 18 

F 50 18 

REGISTER 
DISPL/\YS 

11102 
Xll 11 

11103 
Xllll 

+XXXXX. 
+05900. 

+XXX.XX 
+XXX.XX 

+XX8XX 
-07BXX 
+XXX.XX 

+XXX.XX 
+XXX.XX 
+XXX.XX 

+XXX.XX 
+XXX.XX 
+XXX.XX 

+XXX.XX 
+XXX.XX 
+XXX.XX 

STA C0'-1'1ENTS 
PArlEL 

. 

I _. 
N 
+=> 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

TIG-05MIN CONFIGURE EMS 
EMS MODE-STBY 
EMS FUNCTION-OFF 
EMS FUNCTION-DV SET/VHF RNG 
LOAD _DV MINUS 11 FPS INTO EMS 
EMS FUNCTION-DV 

CONFIGURE SCS 
CB STAB CONT SYS(ALL)-CLOSE 
CB SPS(l2)-CLOSE 
MANUAL ATTITUDE(3)-RATE CMD(VERIFY) 
RATE-LOW(VERI FY) 
DV CG-CSM(VERIFY~ 
SPS HE VLVS(BOTH -AUTO(VERIFY) 
CHECK N2 A AND N2 B 

TVC PREPARATION 
SCS TVC(BOTH)-RATE CMD(VERIFY) 
TVC GIMBAL DRIVE(BOTH)-AUTO(VERIFY) 
MAIN BUS TIE(2)-0N 
TVC SERVO POWER 1-ACl /MNA 
TVC SERVO POWER 2-AC2/MNB 
ROT CONTR PWR NORMAL 2-AC 
ROT CONTR PWR DIRECT 2-0FF(V~RIFY) 
ATT DEADBAND-MIN 
BMAG MODE(3)-ATT 1/RATE 2 
SC CONT-SCS 
RHC 2-ARMED 

v-r1 REGISTER 
DISPLAY DISPLAYS 

STA 
PArlEL 

l 
l 
l 
l 
l 

8 
8 
l 
l 
l 
3 
3 

l 
l 
5 
7 
7 
1 
l 
l 
l 
l 

C0"1"lENTS 

I ..... 
N 
u, 
I 



L M s p 

GET T S T R OPERATIONS 
H:M:S M F E 0 

G N p G 

PRIMARY TVC CHECK: 
SPS GI MBAL MOTORS PITCH 1-START /ON 

YAW 1-START /ON 
VERIFY TRIM CONTROL AND SET 
VERIFY MTVC 
SC CONT-CMC 
THC-CLOCKWISE 
VERIFY NO MTVC 

SECONDARY TVC CHECK: 
SPS GIMBAL MOTORS PITCH 2-START /ON 

YAW 2-START/ON 
SET GPI TRIM 
VERIFY MTVC 
THC-NEUTRAL 
VERIFY NO MTVC 
VERIFY GPI RETURN TO 0,0 
ROT CONTR PWR NORMAL(BOTH)-AC/DC 

DIRECT(BOTH)-M'IA/M'-18 
BMAG MODE(3)-RATE 2 

PRO 

MONITOR TRIM MANEUVER 

BMAG MODE(3)-ATT 1/RATE 2 

v-r, REGISTER 
DISPLAY DISPLAYS 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PMlEL 

l 
l 

l 

l 
l 
l 

l 
l 
l 

l 

C0"1'·1ENTS 

. 

I 
~ 

N 

°' I 



L M s p 

GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

ENTER 

PRO 
MONITOR GP! RESPONSE: 

FDA! SCALE-5/l(VERIFY) 
VER! FY DET SET 
RATE- HIGH 

TIG-01 MIN EMS MOOE-NORMAL 
TRANS CONTR PWR-ON 
DV THRUST A{B)-NORMAL 
THC-ARMED 

TIG-35SEC MONITOR OSKY BLANK 
TIG-30SEC 

CHECK PIPA BIAS LESS THAN 2 FPS 
FOR 5 SEC 

TIG-11 SEC THC-APPLY ULLAGE 
TIG-05SEC 

PRO 

TPI (2)TIG THC-TERMINATE ULLAGE ATTIG +l 
MONITOR CSM TPI(2) BURN 

V-rf REGISTER 
DISPLAY DISPLAYS 

F 50 25 00204 

BB BB 
06 40 -XXBXX 

+XXXX.X 
+0000.0 

BB BB 

06 40 -OOB29 
+XXXX.X 
+0000.0 

F 99 40 -OOB05 
+XXXX.X 
+XXXX.X 

06 40 -OOBXX 
+XXXX.X 
+XXXX.X 

SEC 

STA 
PAt~EL 

1 
1 
1 
1 
1 
1 

COW1ENTS 

AVE G ON 

ENGINE ON ENABLE REQUEST 

I ..... 
N 
-...J 
I 
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GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

DV THRUST A(B)-OFF 
PRO 

SPS GIMBAL MOTORS(4)-0FF SEQUENTIALLY 
TVC SERVO POWER(BOTH)-OFF 
THC-NULL RESIDUALS 

RHC 2-LOCKED 
THC-LOCKED 
TRANS CONTR PWR-OFF 
ROT CONTR PWR DIRECT(BOTH)-OFF 
CB DIRECT ULLAGE(BOTH)-OPEN 
CB SPS PITCH 1 AND YAW 1-0PEN 
RECORD DV COUNTER AND RESIDUALS 
EMS FUNCTION-OFF 

· EMS MODE-STBY 

TIG+02MIN P40 MANEUVER TO COAS TRACK ATTITUDE 
V37E 79E 

P79 

ATT DEADBAND-MAX 
RATE-LOW 
BMAG f()DE(3)-RATE 2 
MAIN BUS TIE(2)-0FF 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 16 40 +OOBXX 
+XXXX.X 
+XXXX.X 

F 16 85 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 85 +xxxx.x 
~xxxx.x 
~xxxx.x 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
P/\!lEL 

1 

1 
7 

1 
1 
8 
8 

1 
1 

1 
1 
1 
5 

C0M'·1ENTS 

. 

I ..... 
N 
co 
I 
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GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

V37E OOE 
POO 

V49E 

PRO 

PRO 

MONITOR MANEUVER 

ENTER 

V83E 

CONFIGURE EMS FOR RANGING 
EMS FUNCTION-DV SET/VHF RNG 
EMS MODE-BACKUP/VHF RNG 
VHF RNG-RESET 

TPI+39MIN POO ACOUI RE MSFN WITH HGA 
HIGH GAIN ANTENNA TRACK-MAN 
HGA PITCH POSITION-SET PITCH POSITION 
HGA YAW POSITION-SET YAW POSITION 
S BAND ANTENNA-HI GAIN 
HIGH GAIN ANTENNA TRACK-AUTO 

v-r1 REGISTER 
DISPLAY DISPL/WS 

BB BB 

F 06 22 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

06 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

BB BB 

F 16 54 +XXX.XX 
-XXXX.X 
+XXX.XX 

STA 
PArlEL 

l 
l 
9 

2 
2 
2 
3 
2 

CO"lMENTS 

I __, 
N 

'° I 
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GET T S T R OPERATIONS 
H:M:S N F E 0 

G N p G 

TPI+40MIN POO RECONFIGURE OAP 
PRO 

V48E 

V21E lll02E 

PRO 

PRO 

PRO 

POO PERFORM DOCKING PREPARATION ACTIVITIES 

PERFORM PRE-DOCK CHECKLIST 
MANUAL ATTITUDE(3)-RATE CMD(VERIFY) 
LIMIT CYCLE-OFF(VERIFY) 
ATT DEADBAND-MIN 
RATE-LOW( VERIFY.) 
TRANS CONTR PWR-ON 
ROT CONTR PWR DIRECT(BOTH)-1'.f"A/MNB 
SC CONT-CMC(VERIFY) 
CMC MODE-AUTO(VERIFY) 
AUTO RCS SELECT(l6)-t-tlA/t-tlB(VERIFY) 
CB DOCK PROBE(2)-CLOSE 

V-rl REG I STER 
DISPLAY DISPLAYS 

BB BB 

F 04 46 11103 
Xl 111 

F 04 46 11102 
Xl 111 

F 06 47 +XXXXX. 
+05900. 

F 06 48 +XXX.XX 
+XXX.XX 

BB BB 

STA 
PArlEL 

l 
l 
l 
l 
l 
l 
l 
l 
8 
8 

COMMENTS 

I 
-' 
w 
0 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

DOCKING PROBE RETRACT(BOTH)-OFF(CTR) 
(VERIFY) 

DOCKING PROBE-RETRACT 
DOCKING PROBE EXTD/REL TB(2)-GRAY 

(VERIFY) 
CB SEQ EVENTS CONT SYS(4)-CLOSE(VERIFY) 
COAS POWER-ON(UP)(VERIFY) 
EXTERIOR LIGHTS RUN/EVA-ON(UP)(VERIFY) 

PHOTOGRAPH LM 
UTILITY POWER-ON(UP)(VERIFY) 
TV-ON 
DAC-ON 
BEGIN PHOTOS WITH DAC AND TV 

CONFIGURE SWITCHES FOR POST-TPF 
EMS MODE-STBY 
EMS FUNCTION-OFF 
EXTERIOR LIGHTS RNDZ-OFF(CTR) 

TERMINATE LM PHOTOS 
DAC-OFF 
TV-OFF 

·* * * * * * * * * * * * * * * * * * * 
FOR DIRECT ASCENT RENDEZVOUS, 

,CONTINUE WITH STEP 33 OF SECTION 2.3. 
FOR AN ABORT, CONTINUE WITH STEP 26 
OF SECTION 3.3.3. 
* * * * * * * * * * * * * * * * * * * 

V-rf REGISTER STA 
DISPLAY DISPL/\YS P/\rlEL 

2 
2 

2 
8 

15 
2 

15 

l 
l 
2 

C0"1'1ENTS 

IF CSM ACTIVE BRAKING, SEE 
SECTION 4.2.4. 

TPF 

I _, 
~ 
I 
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4. 2. 4 BRAKING 

If the CSM is the active vehicle, the following braking procedures 

are used by the CMP after MCC-2 to achieve station-keeping. 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

* * * * 
BRAKING 
* * * * 

POO INITIATE THRUST MONITOR PROGRAM 
MONITOR EMS RANGE UNTIL 1.25 NM 

V37E 47E 
P47 

SM RCS SEC PRPLNT FUEL PRESS(4)-0PEN 
V83E 

THC-ARMED 
RHC 2-ARMED 

. 

MONITOR EMS RANGE UNTIL 1.11 NM 
(APPROX) 

N83E 

V-rl REGISTER 
DISPLAY DISPLAYS 

F 16 83 +0000.0 
+0000.0 
+0000.0 

F 16 54 +001.XX 
-xxxx.x 
+XXX.XX 

F 16 83 +0000.0 
+0000.0 
+0000.0 

STA 
PArlEL 

2 

COMMENTS 

PERFORM WHEN RANGE= 1.25 N~ 

KEY RELEASE LT-ON 

I _, 
w 
w 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

ffiNITOR F 16 83, Rl 
THC-THRUST AFT TO REDUCE ROOT TO 

-30.0 FPS AT 1.00 NM 

KEY "KEY RELEASE" 

THC-NULL LINE-OF-SIGHT RATES 
MONITOR EMS RANGE UNTIL 0.65 NM 

(APPROX) 
N83E 

MONITOR F 16 83, Rl 
THC-THRUST AFT TO REDUCE ROOT TO 

-20.0 FPS AT 0.50 NM 
KEY "KEY RELEASE" 

THC-NULL LINE-OF-SIGHT RATES 
MONITOR EMS RANGE UNTIL 0.35 NM 

(APPROX) 

N83E 

MONITOR F 16 83, Rl 
THC-THRUST AFT TO REDUCE ROOT TO 

-10.0 FPS AT 0.25 NM 

v-r1 REGISTER 
DISPLAY DISPLAYS 

F 16 54 +001.00 
-0030.0 
+XXX.XX 

F 16 83 +XXXX.X 
+XXXX.X 
+XXXX . X 

F 16 54 +000.50 
-0020.0 
+XXX.XX 

F 16 83 +XXXX.X 
+XXXX.X 
+XXXX.X -

STA 
P/\r~EL 

COM'1ENTS 

KEY RELEASE LT-OFF 

KEY RELEASE LT-ON 

KEY RELEASE LT-OFF 

KEY RELEASE LT-ON 

' 

I 
--' 
w 
.p. 
I 
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GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

KEY "KEY RELEASE" 

THC-NULL LINE-OF-SIGHT RATES 
MONITOR EMS RANGE UNTIL .09 NM 

(APPROX) 

N83E 

MONITOR F 16 83, Rl 
THC-THRUST AFT TO REDUCE ROOT TO 

-5.0 FPS AT .08 NM 

KEY "KEY RELEASE" 

MONITOR LM THRU COAS 
RHC-CENTER LM IN co~s 
THC-NULL LINE-OF-SIGHT RATES 
MONITOR LM GROWTH IN COAS FOR 

RANGE AND ROOT 
THC-THRUST AFT TO REDUCE ROOT TO 

ZERO AT 100 FT(LM DIAMETER APPROX 
8. 5 DEG) 

PRO 

RECORD N83 VALUES 

V-11 REGISTER 
DISPLAY DISPL/1.YS 

F 16 5l +000.25 
-0010.0 
+XXX.XX 

F 16 83 +XXXX.X 
+XXXX.X 
+XXXX.X 

F 16 54 +000.08 
-0005.0 
+XXX.XX 

F 16 83 +XXXX.X 
+XXXX.X 
+XXXX.X 

STA CO"lMENTS 
P/\tlEL 

KEY RELEASE LT-OFF 

KEY RELEASE LT-ON 

KEY RELEASE LT-OFF 

I _, 
w 
u, 
I 



L M s p 
GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

P47 MAINTAIN STATION KEEPING 

P47 PHOTOGRAPH LM 
UTILITY POWER-ON(UP}(VERIFY} 
TV-ON 
DAC-ON 
BEGIN PHOTOS WITH DAC AND TV 

P47 CONFIGURE SWITCHES FOR POST-TPF 
EMS MODE-STBY 
EMS FUNCTION-OFF 
EXTERIOR LIGHTS RNDZ-OFF(CTR) 

P47 TERMINATE LM PHOTOS AND P47 
PRO 

- OOE 
POO 

DAC-OFF 
TV-OFF 

* * * * * * * * * * * * * * * * * * * 
FOR DIRECT ASCENT RENDEZVOUS, 
CONTINUE WITH STEP 33 OF SECTION 2.3. 
FOR AN ABORT, CONTIM.JE WITH STEP 26 
OF SECTIOO 3.3.3. 
* * * * * * * * * * * * * * * * * * * 

v-r1 REGISTER 
DISPLAY DISPLAYS 

F 37 BB 

BB BB 

STA 
PAtlEL 

15 

l 
l 
2 

COMMENTS 

. 

I ...... 
w 
°' I 
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4.3 POST-INSERTION UPLINK 

If necessary the following procedures are used by the CMP to obtain 
a CMC LM state vector uplink after insertion during the Direct 
Ascent rendezvous. 



L M s p 

GET T S T R OPERATIONS 
H:M :S N F E 0 

G N p G 

* * * * * * * * * * * 
POST-INSEP.TION UPLINK 
* * * * * * * * * * * 

TPI -36MIN P34 ACCEPT MSFN UPLINK 
OPTICS SPEED-HI 
OHC-DRIVE TRUNNION TO LESS THAN 10 DEG 
OPTICS ZERO-ZERO 
OPTICS SPEED-LO 
OPT! CS MODE-CMC 

V37E OOE 
POO 

CMC MODE-AUTO 
UP TLM CM-ACCEPT 

P27 VERIFY UPLINK ACTIVITY LT-ON 
MJNITOR UPLINK 

POO VERIFf UPLINK ACTIVITY LT-OFF 
UP TLM CM-BLOCK 

V37E 34E 
P20 
P34 

PRO 

V-tl REGISTER 
DISPLAY DISPLAYS 

BB BB 

xx xx xxxxx 
xxxxx 
xxxxx 

BB BB 

F 50 25 00017 

F 50 18 +XXX.XX 
+XXX.XX 
+XXX.XX 

STA 
PAtffL 

122 
122 
122 
122 
122 

1 
2 

2 

COM~·1ENTS 

UPLINK ACT LT-ON 

UPLINK ACT LT-OFF 

. 

I 
--' 
w 
co 
I 
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GET T S T R OPERATIONS 

H:M:S N F E 0 
G N p G 

PRO 

MONITOR MANEUVER 

PRO 

PRO 

V22 N79E +500E 
VERIFY LM TRACKER LT-ON 
START SEXTANT MARKING 
OPTICS ZERO-OFF 
OPTICS r-K>DE-MAN 
OHC-CENTER LM IN SXT 
TAKE ONE SXT MARK PER MIN 

• 
* * * * * * * * * * * 
CONTINUE WITH STEP 1.7 
OF SECTION 2. 3. 
* * * * * * * * * * * 

V-tl REGISTER 
DISPLAY DISPLAYS 

06 lE +XXX.XX 
+XXX.XX 
+XXX.XX 

F 06 37 +XXXXX. 
+XXXXX. 
+XXX.XX 

F 06 55 +00000. 
+000.00 
+130.00 

F 16 45 +XXBXX 
-XXBXX 
-00001 

STA 
PArlEL 

122 
122 
122 

COMMENTS 

LOAD WIDE DEADBAND 
VOICE tHECK 

-

I 
--' 
w 
<.O 
I 
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5.0 ACRONYMS ANO ABBREVIATIONS 

AC 
ACCEL 
AGS 

AIM 

ALT 
AM 
AMPL 
ANG 
ANGL 
ANT 
AOS 
AOT 
APPROX 
APS 
ATT 
AUTO 
AUX 
AVE 
B 

BMAG 
BP 
BU 
CALIB 
CB 
ccw 
COH 

COR 
CG 
CM 
CMC 
CMO 
CMP 
COAS 

Altemating Current 
Acee lerati on 
Abort Guidance System 

Abort Initiation Maneuver 

A 1 titude 
Amplitude Modulation 
Amplifier 
Angle 
Angle 
Antenna 
Acquisition of Signal 
Alignment Optical Telescope 
Approximate 
Ascent Propulsion System 
Attitude 
Autanati c 
Auxiliary 
Average 
Blank 
Body-Mounted Attitude Gyro 
Barber Pole 
Backup 
Calibration 
Circuit Breaker 
Counterclockwise 
Constant Delta Altitude 
Canmander 
Center of Gravity 
Cqmmand Module 
Coornand Module Canputer 
Command 
Command Module Pilot 
Crew Optical Alignment Sight 



COMM 
COMP 
CO'l DR 
CONT 
CONTR 
CS I 
CSM 
CTR 
cw 
DAC 
OAP 
DC 
DEG 
DET 

Ill 

rn 
DPS 
DSE 
DSKY 
DV 
E 

ELEC 
ELEV 
ELS 
EMS 
EVA 
EXTD 
F 

FDA! 
FPS 
FWD 

G 

GDC 

Coomun i cation 
Computation 
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Condi ti.oner 
Control, Controller 
Control, Controller 
Concentric Sequence Initiation 
Canmand and Service Module 
Center 
Clockwise 
Data Acquisition Camera 
Digital Autopilot 
Direct Current 
Degree 
Digital Event Timer 
Delta Height 
Down 
Descent Propulsion System 
Data Storage Equipment 
Display and Keyboard 
Delta Ve 1 oci ty 
Enter 
Electronics 
Elevation Angle 
Earth Landing Subsystem 
Entry Monitor System 
Extravehicular Activity 
Extended 
Flashing Verb-Noun Display 
Flight Director Attitude Indicator 
Feet Per Second 
Forward 
Gravitational Acceleration 
Gyro Display Coupler 



GET 
GET! 
GMBL 
GND 
G&N 

GP! 
HA 
HAM 

HE 
HGA 
HI 
HORIZ 

HP 
HR 

ICDU 
!MU 
IND 

IN RTL 
INS 
LBS 
LEB 
LGC 
LM 
LMP 
L/0 
LO 
LOS 
LT 

LTNG 
LV 
m 

MAN 

MAX 
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Ground Elapsed Time 
Ground Elapsed Time of Ignition 
Gimbal 
Ground (Mission Control) 
Guidance and Navigation 
Gimbal Position Indicator 
Height of Apolune 
Height Adjust Maneuver 
Helium 
High Gain Antenna 
High 
Horizontal 
Height of Perilune 
Hours 
Inertial Coupling Data Unit 
Inertial Measurement Unit 
Indicator 
Inertial 
Insertion 
Pounds 
Lower Equipment Bay 
Lunar Module Guidance Computer 
Lunar Module 
Lunar Module Pilot 
Lift-off 
Low 
Loss of Signal, Line-of-Sight 
Light 
Lighting 
Local Vertical, Launch Vehicle 
Min key 
Manual 
Maximum 



MCC 
MCC-H 
MDC 
MGA 
MIN 
MIN IMP 
MIN KEY 
MNA 
MNB 
MNVR 
MSFN 
MTVC 
N 

NASA 
NAV 
Nf.1 

NO. 
NOOESS 
NORM 
OCDU 
OHC 
OMNI 
QPR 
OPT 
ORB 

ORDEAL 
oss 
p 

PB 
PC 
PCM 
POI 
PGNCS 
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Midcourse Correction 
Mission Control Center-Houston 
Main Display Console 
Middle Gimbal Angle 
Minute, Minimum 
Minimum Impulse 
Minimum Keystroke 
Main Bus A 
Main Bus B 

Maneuver 
Manned Space Flight Network 
Manual Thrust Vector Control 
Noun 
National Aeronautics and Space Administration 
Navigation 
Nautical Miles 
Number 
Nonessential 
Normal 
Optical Coupling Data Unit 
Optics Hand Controller 
Onnidirectional Antenna 
Operate 
Optics 
Orbital 
Orbital Rate Drive Earth and Lunar 
Optical Subsystem 
Program, Pitch 
Pushbutton 
Plane Change, Chamber Pressure 
Pulse Code Modulation 
Powered Descent Initiation 
Primary Guidance, Navigation and Control System 



PHOTO 
PIPA 
PL 
PRIM 
PRO 
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Photography, Photograph 
Pulse Integrating Pendulous Acceleraneter 
Postlanding 
Primary 
Proceed 

PROG Program 
PROP, PRPLNT Propellant 
PW.R 
PYRO 
R 
RCS 
RCV 
ROOT 
REACQ 
REFSMMAT 
REL 
REQ ID 

REV 
RNDZ 

RHC 

RNG 

ROT 
RR 
RSLV 
RSS 
s 
S/C, SC 
scs 
SEC 
SECS 
SEP 
SEQ 
SIG 
SIM 
SM 
SPS 

Power 
Pyrotechnic 
Range, Register 
Reaction Control System 
Receive, Receiver 
Range Rate 
Reacquire 
Reference Stable Member Matrix 
Release 
Required 

Revolution 
Rendezvous 
Rotational Hand Controller 
Ranging, Range 
Rotation 
Rendezvous Radar 
Resolver 
Root Sum Square 
Shaft, Seconds 
Spacecraft 
Stabilization and Control System 
Seconds, Secondary 
Sequential Events Control System 
Separation 
Sequential 
Signal 
Scientific Instrument Module 
Service Module 
Service Propulsion System 



STA/PAA EL 
STBY 
s.v. 
SXT 
SYS 
TB 

TEL 
TFI 

TIG 

THC 
TLM 
TPF 
TPI 
TRNFR 
TRUN 
TV 
TVC 
TW 
V 

VG 
VGX 
VGY 
VGZ 
VHF 
VLV 

vx 
VY 
vz 
WRI 
WT 

XPNDR 
y 

Station/Panel 
Standby 
State Vector 
Sextant 
System 
Talkback 
Te 1 es cope 
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Time fran Ignition 
Time of Ignition 
Translational Hand Controller 
Telemetry 
Terminal Phase Finalization 
Tenninal Phase Initiation 
Transfer 
Trunnion 
Television 
Thrust Vector Control 
Thumbwheel 
Verb, Velocity 
Velocity to be Gained 
Velocity to be Gained, X-Ccxnponent 
Velocity to be Gained, Y-Component 
Velocity to be Gained, Z-Ccxnponent 
Very High Frequency 
Valve 
Velocity; X-Ccxnponent 
Velocity; Y-Component 
Velocity; Z-Component 
W-Matrix Reinitialization 
Weight 
Transponder 
Yaw 
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APPENDIX A 

CMP RENDEZVOUS NAVIGATION SCHEDULES 

• NOMINAL RENDEZVOUS NAVIGATION SCHEDULES FOR THE DIRECT ASCENT 
RENDEZVOUS 

• CONTINGENCY RENDEZVOUS NAVIGATION SCHEDULES FOR THE DIRECT 
ASCENT RENDEZVOUS 

• NOMINAL RENDEZVOUS NAVIGATION SCHEDULES FOR COELLIPTIC RENDEZVOUS 
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NOMINAL RENDEZVOUS NAVIGATION SCHEDULES 
FOR 

THE DIRECT ASCENT RENDEZVOUS 

A MSFN uplink is scheduled approximately two hours prior to lift-off 
and contains the predicted CSM state vector at lift-off and the pre
dicted LM state vector at insertion +5 minutes. Another LM state 
vector uplink may be performed at insertion +9 minutes if required 
by CSM navigation sensor failure or inadequate post-tweak navigation. 

The W-matrix reinitializations are controlled by the MINKEY logic. 
The logic reinitializes the W-matrix to 10,000 feet and 10 feet per 
second prior to the processing of the first mark of the pre-TPI 
marking period. After TPI the logic will reinitialize the W-matrix 
to 2,000 feet and two feet per second prior to the processing of 
the first mark after TPI and MCC-1. Figure A-1 contains the nominal 
rendezvous navigation schedule with and without the second MSFN 
uplink. 



. 

AP PENDI X A 
-3-

EVENT 

-50 

NOMINAL MAIIKIN8 
SCHEDULE 

WITHOUT 2nd WITH 2nd 
MSFN UPLINK MSFN UPLINK 

VHF S XT COAi WRI VHF S XT COAS WRI 

BEGIN PRE-THRUST ~-+-~-+-~-'---+-~-----I 
I INSERTION rl----+--+---4--+--1-~-~-'---' 

AUT 

•urc 

-30 

L 

-20 
L 

,,,,,, 
,, ,, 7 ,, '7 ,, , ,, .,,,, .. , , , 

FINAL COMP--10 
,, ,, 

"' 
.,, 

[m}---o 
BEGIN PRE-THRUST 

' 
AUT ,, UTC 

' 
' ·' ' 

I ' 
+10 ' ' ·"' ' 

FINAL COMP ' 
., 

I MCC-1 

BEGIN PRE-THRUST 
' 

ur· .. AUTC 

+20 ' 
..._-

,, ·" 
., 
, 

'f/" ., 
,, ,, ' '' FINAL COMP 
?, ,, 

l......l MCC-2 ' +30 

FIGURE A-1. NOMINAL RENDEZVO US NAVI GATIO'N SCHEDULES FOR THE 
DIRECT ASCENT RENDEZVOUS 
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CONTINGENCY RENDEZVOUS NAVIGATION SCHEDULES 
FOR 

THE DIRECT ASCENT RENDEZVOUS 

Contingency navigation procedures are required for sextant, LM tracker 
light, and VHF failures. A schedule for each failure is contained 
in Figure A-2. 

SEXTANT FAILURE (USABLE). In the event of a frozen but optically 
usable sextant, the COAS variance is manually loaded into the rnc 
prior to each marking period. The CMP must maneuver the CSM to center 
the LM in the frozen sextant. Upon centering the LM the CMP presses 
the mark button to record the mark. This failure alone does not 
require a LM state vector uplink after insertion. 

LM TRACKER LIGHT FAILURE. In the event of a tracker light failure, 
optical marks cannot be taken during periods of darkness. The 12 
sextant marks obtained prior to darkness should yield an acceptable 
TPI solution. Optics marks are again possible after the LM enters 
daylight immediately after MCC-1. This failure alone does not require 
a LM state vector uplink after insertion. 

SEXTANT FAILURE (UNUSABLE). COAS marking is required in the event of 
an unusable sextant. The procedure for taking COAS marks requires 
manual X-axis tracking and use of Routine 23 (V54). This routine will: 

A. Load the COAS variance into the Q,1C 
B. All™ the CMP to load the shaft and trunnion angles that 

would result if the optics could be pointed along the X-axis 
C, Provide a COAS marking display 
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To take a COAS mark the CMP maneuvers the CSM with the RHC to center 
the LM in the COAS. Once the LM has been centered, a mark is taken 
by pressing the ENTER key. This failure requires the LM sta-te vector 
to be uplinked to the CMC after insertion. 

VHF FAILURE1 In the event of a VHF failure, the nominal sextant 
marking schedule is followed; however, the FULTKFLG flag is set 
(V57, R2=1) before TPI to inhibit the second W-matrix reinitialization 
until after MCC-1. This failure requires the LM state vector to be 
uplinked to the CMC after insertion. 

1 This schedule does not account for the possibility of using the 
erasable memory program MARGIN to input ranging marks through the 
DSKY on voice command from the LM. Should this program be used, 
the nominal marking schedule would be applicable. 



EVENT 

CEGIN PRE-THRUST 
-50 

I INSERTION I 

-40 

-30 

-20 

FINAL COMP--10 

[illJ 0 
BEGIN PRE-THRUST 

+10 
FINAL COMP 

! MCC-1 ! 
BEGIN PRE-THRUST 

+20 

FINAL COMP 
._ +30 -I MCC 2 I 
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CONTINGENCY MARKING SCHEDULE 
SXT FAILURE TRACKER SXT FAILURE 

(USABLE) LIGHT FAILURE (UNUSABLE) VHF FAILURE 

VHF S XT COA! WRI VHF S XT tOA5 WRI VHF SXT COA! WRI VHF SXT i.:OA! WRI 

UT' 
" 

UT 

' 

"' 
UT 77 UT( 

'I .,..,, 
I , 

' ,.. 
, ' 
" ' ' V57 vIT 
" 

" .,.. 
,, 

" I , 
, ·, 
, , 
/ , 
,, ,, , 

. ,, , '' 
UT 

. ,, 
" "/, "' .,, 
" , "'~ 

,, ' .,, .,.. 
"'"" ,, .,, 
""" , , .,, 

.,, 
' 

~UT 93 ,, V93 ,,.. 
,, ,,.. UTC 

'1 .,.., 
"' ,, 

., 
" 

,, 
,, 

' 
.,, 

FIGURE A-2. CO NTINGENCY NAVI GATION SCHEDULES FOR THE 
DIRECT ASCENT RENDEZVOUS 
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NOMINAL RENDEZVOUS NAVIGATION SCHEDULES 
FOR COELLIPTIC RENDEZVOUS 

A MSFN uplink of the LM state vector will be required for LM·aborts 
after POI. The uplink is scheduled irrrnediately after LM insertion. 
In the event of a no-POI abort, P76 (rather than the MSFN uplink) 
is used to update the state vector. A second uplink prior to the 
HAM is scheduled for the Two Rev rendezvous because ranges greater 
than 327 nm will result in loss of CSM navigation. Ranges greater 
than 327 nm are probable during this period. 

The W-matrix is nominally reinitialized by the MINKEY logic. This 
logic will reinitialize the W-matrix diagonals to 10,000 feet and 
10 feet per second until a final comp has been performed; thereafter 
it will reinitialize to 2,000 feet and two feet per second. The 
diagonal values should be re-defined to 10,000 feet, 10 feet per 
second after HAM via V67 so that the first hybrid navigation will 
occur using the larger diagonals. The navigation schedule for 
the One Rev rendezvous through TPI is shown in Figure A-3. Figure A-4 
contains the Two Rev navigation scheduled through TPI. This schedule 
assumes the full VHF navigation period prior to HPM. 



EVENT 

I INSERTION I 

RECYCLE 

FINAL COMP 

@I] 0 
+3 
+5 

FINAL COMP -12 

[if] 0 

RECYCLE -20 

FINAL COMP -12 

@IT] 0 
+3 
+5 

RECYCLE---- -20 

~-----0 
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CJ\E REV 
S0£[ll_f 

VHF SXT WRI 

FIGURE A-3. NOMINAL NAVIGATiml 
SCf-!EDULE FOR THE ONE REV RE NDEZVOUS 

EVENT 

MSFN UPLINK 

RECYCLE 

FINAL COMP 

I H/IM I 

RECYCLE 

FINAL COMP 

@I) 

FINAL COMP -12 

~ 
RECYCLE 

FINAL COMP 

~ 

RECYCLE-----20 

[fffii------ 0 

H'OREV 
S0£[ll_f 

VHF SXT WRI 

UT 

UT 

FIGURE A-4. NOMINAL NAVIGATION 
SCHEDULE FOR THE mo REV RrNDEZVOUS 
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CSM ATTITUDE REQUIREMENTS FOR THE NOMINAL APOLLO 16 RENDE?VOUS 

The Apollo 16 CSM G&N rendezvous attitude requirements begin approxi
mately two hours prior to LM lift-off and continue until docking. 

The attitude maneuver and the events which impact or are impacted 
by CSM attitude are presented in Table B-1. 

Figures B-1, B-2, and B-3 present the CSM attitude history for 
REVS 49, 50 and 51, respectively. 



GET 
(HRS:MIN:SEC) 

169: 54: xx 
170: 00: xx 
170: l 0: XX 

170: 15: xx 
171:23:XX 

171:52:XX 

172:01:XX 

172: 10: xx 
172: 10: xx 
172:31:XX 

172: 39 : 22 • 9 

172: 41: xx 
172:42: xx 
l 72 : 5 4: 22 • 9 

172: 56: xx 
172:57:XX 

17 3: 09: 22. 9 

173: 11: xx 
173:22:16.5 

173: 28:XX 

173:37:XX 

173:40:XX 

173:50:00 

INERTIAL ATTITUDE MANEUVER 
START ~lur- TIME 

EVENT (ROLL,PITCH, YAW) (F()LL,PITCH,YAW (MIN:SEC) 

MNVR TO COAS CALIB ATT (180,258,357) 

MSFN UPLINK (180,258,357) 

P52 (OPTION 3) (180,258,357) 

COAS CALIB (180,258,357) 

MNVR to TRACK ATT (180,258,357) (180,000,000) 03:30 

MANUALLY TRACK LM WITH OHC (180,000,000) 

MSFN UPLINK (IF REQ'D) (180,000,000) 

BEGIN P20 TRACKING (180,000,000) 

TRACK LM ( 180 , 00 0 , 000 ) (180,306,000) 20:00 

MNVR TO TPI BURN ATT (180,306,000) (180,284,000) 00: 40 

TPI BURN (180,284,000) 

MNVR TO P20 TRACK ATT (180,284,000) (180,278,000) 00: 10 

TRACK LM (180,278,000) (180,259,000) 11: 20 

MCC-1 BURN (180,259,000) 

MNVR TO P20 TRACK ATT ( 180 , 2 59, 000) (180,254,000) 00: 10 

TRACK LM (180,254-,000) (180,248,000) 11: 20 

MCC-2 BURN (180,248,000) 

MNVR TO COAS TRACK ATT ( 180 , 2 48, 000 ) (180,281,000) 01 : l 0 

TPF (180,281,000) 

MNVR TO SIM BAY INSPECTION ATT (180,281,000) (332,252,000) 04:40 

PERFORM MANUAL 360 DEG ROLL MNVR (332,252,000) (332,252,000) 03:00 

MNVR TO DOCKING ATT (332,252,000) (180,281,000) 04:40 

· DOCKING (180,281,000) (180,281,000) 

TABLE B-1. APOLLO 16 CSM MANEUVER REQUIREMENTS FOR DIRECT ASCENT RENDEZVOUS 

)::,, 
--0 
--0 

I rr, 
NZ 
I 0 ...... 

>< 
o;) 
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BEGIN 
REV 49 

'Los'' , ',''H'i/;Jfi',7/!! 

COAS 
CALIB 

P52 

UPLINK 

COMPLETE ~ 
MNVR 'f0 

MNVR TO COAS 
CALIB ATT 

BEGIN 
RENDEZVOUS 
PROCEDURES 

EARTH 

FIGURE B-1. CSM ATTITIJOE HISTORY FOR REV 49 

SUN 



MNVR TO P20 

TRACK ATT AND 

TRACKING LM 
(TPI+3) 

MNVR TO TPI 
BURN ATT ~ 

(TPI-8) ~ -
COMPLETE 

MNVR 
(TPI-7) 

TERMINATE ~ 
LM TRACKING ~,, 

(TPI-70) 
' 

I) 

BEGIN P20 
TRACKING 

MANUALLY TRACK 

LM WITH OHC 
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BEGIN 
REV 50 

EARTH 

FIGURE 8-2. CSM ATTITUDE HISTORY FOR REV 50 

-
MNVR TO 
TRACK ATT 

SUN 
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BEGIN 
REV 57 

~ 
TERMINATE TRACKING 

(TPI+12) 

I~ 

~--- fj MNVR TO TRACK ATT 

~ AND TRACK LM 

EARTH 

(TPI+18) ~ •---~ 

I ----TPF 

TERMINATE 
TRACKING 
(TPI+27) 

MNVR TO SIM BAY 

INSPECTION ATT 

EM~~ 

VR TO '0 
ING ATT SUN 

FIGURE B-3. CSM ATTITUDE HISTORY FOR REV 57 
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APPENDIX C 

CMP INTERFACE REQUIREMENTS 
FOR 

THE NOMINAL APOLLO 16 RENDEZVOUS 

During a rendezvous, data must constantly be transferred between 
MSFN, CSM and LM. This appendix documents the data concerning the 
CMP to be exchanged during the rendezvous. 



TIME MSFN CMP CDR/LMP 

169:00 VERIFY ACQUIRE MSFN WITH HGA 

UPLINK TO CMC: ACCEPT 
LM S.V. FOR INS+5 
CSM S.V. FOR L/0 
RESET SURFACE FLAG 

UPDATE TO CSM: COPY 
CONSUMABLES STATUS 
CSM S.V. FOR L/0 
LM S.V. FOR INS+5 

UPDATE TO LM: COPY AS REQUIRED COPY ):;, 
"'O 

ASCENT PADS "'O 
rn 

CSI PAD I :z 
NCl 

LM OAP WEIGHTS I ..... 
X 

C, 

170:06 DSE DUMP 

170: 12 COPY REPORT P52 GYRO TORQUING 
ANGLES 

170:26 START DSE VERIFY 

ENABLE MSFN S-BAND VERIFY VERIFY 

171:13 DSE DUMP ACQ MSFN WITH HGA 

171 : 36 GO/NO-GO FOR L/0 ACKNOWLEDGE ACKOOWLEDGE 



TIME MSFN CMP CDR/LMP 

171 : 56 CHECK VHF co~ WITH LM ACKNOWLEDGE 

TPI-38 MIN UPLINK TO CMC (IF REQ'D) ACCEPT 
LM S.V. 

TPI-34 MIN REQUEST LM TRACKER LT STATUS VERIFY LM TRACKER LT ON 

TPI-15 MIN START DSE VERIFY 

DISAfl LE MSFN S-BI\ND RELAY GO VHF COMM GO VHF COMM 

TPI-6 MIN SUPPLY TPI SOLUTION AT COMPARE TPI SOLUTIONS ► ""O 

CDR REQUEST ""O 
I fTI 
w:z 
IC:, 

REQUEST TPI P76 PAD FROM CDR SUPPLY P76 PAD TO CMP ..... 
X 

n 
TPI ACKNOWLEDGE VERIFY GOOD TPI BURN 

TO CMP 

TPI+l3 MIN SUPPLY MCC-1 SOLUTION REQUEST MCC-1 SOLUTION 
AT CDR REQUEST 

REQUEST MCC-1 P76 PAD 
FROM CDR 

MCC-1 ACKNOWLEDGE VERIFY GOOD MCC-1 BURN 
TO CMP 



TIME MSFN CMP CDR/LMP 

TPI+28 MIN SUPPLY MCC-2 SOLUTION REQUEST MCC-2 SOLUTION 
AT CDR REQUEST 

REQUEST MCC-2 P76 PAD SUPPLY P76 PAD TO CMP 
FROM CDR 

MCC-2 ACKNOWLEDGE VERIFY GOOD MCC-2 BURN 
TO CMP 

173:12 DSE DUMP ACQUIRE MSFN WITH HGA 

173:42 VERIFY SWITCH POSITION POSITION SWITCH: )> 
-0 

SECS LOGIC(BOTH)-ON -0 
I fT1 

-i::-:z 
IC, 

GO/NO-GO FOR PYRO ARM ACKNOWLEDGE ..... 
X 

n 
VERIFY SWITCH POSITION POSITION SWITCH: 

SECS PYRO ARM(2)-ON 
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FLIGHT DATA FILE 
NOMINAL RENDEZVOUS PROCEDURES 

The Apollo 16 nominal CSM rendezvous procedures are contained in 
the FLIGHT PLAN for inclusion in the Flight Data File to be carried 
onboard the spacecraft. This appendix presents the CMP rendezvous 
procedures as contained in the Apollo 16 FLIGHT PLAN. 



169: 30 

(P20) 
(o.s0 re) 

(11111) 
(Xllll) 

169:40 

( 11111) 
(X1111) 

169:50 

( 11102) 
(Xllll) 

170 : 00 

M 
s 
F 
N 

X 

P24 (L/S LDMK 16-3). 
OPT ZERO - OFF 
OPT MODE - CMC 

0:00 Tl(HORIZON )DET - RESET/START 

VHF COMM CHECK WITH LM 

3: 50 - DAC - OIi 

SIM EXP STAT US 
( •0000) 
(01214) 

4:50 - T2(LDMK ACQ) OPT MODE - MAN, TAKE !'ARKS lD SEC APART 

6:30 - TCA 
7: 18 - Tl( LIJMK LOSS) DAC - DFF 

POO 

VHF AM A - OFF ( CTR) 
MOOE - INTERCDM/PTT 
RNDZ XPNDR - HTR 

CYCLE CMC MODE - FREE/AUTO 
V48 ( 111 02) 

(Xllll) 
V49 ~VR TO P52/COAS CAL ATT ( 170 :00) 

(180,258,357) HGA P ~. T 258 

ZZ Oi.G PHtH ;x;:'", Fn"' 
LOCAL l()RIZO:ITI.;. )P!ilAl 
RATE TtwttiJG,iJUT P AC(t';~ 

I 
I 

\ I 
\ I 

\ I 
\ I 
\ / 

\ I 
\ I I 
\ 1 1-...w>Ius or N)ON \,, 

\ I 

P24 LDMK TRACK!IIG 

TGT: 16- 3 
T1 ---•--•--

T2 ---•--•--
TCA ___ • __ • __ 

T3 ---•--•--

R --- •p --- •y ~-- ·n2 ACQ ) 

NorSNH __ /SA __ TA __ (T2ACQ) 

N89 

LAT -09 . 000 

LONG/2 +07 . 745 

All -000.14 

Klfl:IZON 

,Tl• 291lS[C 
6TZ • 100 SEC 
6Tl • ,a SEC 

IJ>S TO LOS • 148 SEC 

):> 
-,:, 
-,:, 

I rn 
NZ 
I c:::, ...... 

X 

c:::, 



170:00- Sll1 EXP STATUS 
MSFN UPLINK : I 

1111021 LH S.V . (INS +5) (-0000) 
X1111 CSH S.V. (L/0) (01214) 

RESET SURFACE FLAG 

MSFN UPDATE: 
CONSl.MABLES STATUS 
CSM S.V. (L/0) 
LH S.V. (INS +5) 
ASCENT PADS AND CSM WEIGHT COPY AT 171 : 10 -

I 1115~/~I 
I 

CONFIGURE FOR URINE DUMP P52 !MU ~EALICN 

170:10- Hz PURGE LINE HEATERS - ON 

P52 (OPTION 3) N71: __ , __ 

(LIFT-OFF ORIENT) 
REPORT: GYRO TORQUING ANGLES NOS : . -----

H N93 : 

s 
F X . -----N 

- y . -----
P52 ( COAS CALIB) z . 

USE STAR NO . 33 -----. . 
GET . . -------

COAS CAI.IS - N92 

SHAFT: 
. 

170:20 - -----
TAI.II: . 

POO -----
GDC ALIGN 

I 

I 
. CONFIGURE CAMERAS : (DOCKING) 

CM2/0AC/18/CEX-BRKT ,MIR (TB,1/250,•) 6 fps (40% MAG) 

I MAG (BB) , MAG S - UTILITY J5llll"7 ON --

1
115

~E~~Ro I 
VERIFY DSE TAPE HDTION (LBR/RCD/FWD/CHD RESET) 

I MSFN ENABLES MSFN S-BAND RELAY I 
Hz ANO Oz FLU CELL PURGE 

WASTE WATER DI.MP 
.170:30 - URINE lllJtP 

PURP 

GET 

304 01 

02 

03 

04 

05 

06 
a, 

10 

11 

12 

13 

14 

15 

16 

' 17 

20 

21 

22 
23 

24 

P27 UPDATE 

CSM IUOIV 

• • 
• • 

INDEX 

LM(INS+51~ 

• • 
INDEX 

• 
• 

)::, 
-0 
-0 
rr, 

I Z 
we:, 
I 

X 

c:, 



170: 30 

(11102! 
(X1111 

170:40 

170 : 50 

171 : 00 

CM/EL/80/CEX ( f8, l/250,FOCUS) 10 FR 

MAG (QQ) __ , FR I 

CH4/TV-BRKT 
( f44,PEAK,• , l50HM) 

TERMINATE WASTE WATER 01.H' AT 10% 

Hz PURGE LINE HTRS - ·oFF 

00N PGA WITHOUT HEUU ANO GLOVES 

T 
EAT PERIOD 

SIM EXP STATUS 

!~! 

TPI 
172:39:23 

( 180 ,ill/284 ,0) 

HCC-1 
TPI + 15 

(180,196/259,0) 

au 
HCC - i 
TPI + 30 

( 180 ,llQ/248 ,0) 

TPF 
TPI + 42:54 

(l80,W28l ,0) 

P34 FINAL COMP 
TPI - 10 k-----l--+--~ 

( 180,lZ!f313 ,0) 

BEGIN MARKING 
TPI - 43 

( 180 ,ill/0 ,0) 

t --- i,: 
lM INSERTION~ 

TPI - 47 
(180,109/0,0) 

(XXX,.!!!{XXX,XXX) , , , Lr~ 
L:::::::::::ROl.l 

~ ,.. 

SIM BAY 
INSPECTION ATT 

173:34 
(332 ,309/252 ,0) 

"0 
DOCKING ATT 

173:45 
(180,027/281 ,0) 



171:00 -

(lll02) 
(Xllll) 

-

171 : 10 -

-

M 
s 
F 

171:20-N 

-

171 :30 -

... SIM EXP STATUS 

!~~! 

EAT PERIOD 

ACQ HSFN HGA P -76, Y 258 --

1 
HSFN Cll>S : I - -

_ DSE OlJIP _ 

PRESSURIZE CABIN TO 5.5 PSIA 

VHF AM T/R - OFF (PNL 9) • IF VHF VOICE REQ : • 
VHF AM 8 - OUPLEX • VHF AM T/R-T/R (PNL 9) • 
VHF AM A - OFF ( CTR) ( VER! FY) • • • • • • • • • • • • • • • 
VHF RANGING - ON (UP)(OSE VOICE USE MARGINAL) 
VHF ANT - RIGHT (VERIFY) 
EXT LIGITS RUN/EVA - ON (UP) 
EXT LIGITS RNDZ - RNDZ 
RND7 XPNOR - PWR 

LOAD CSM AND LM WT 

V49 MNVR TO PZO ATT ( 171 : 30) 
(180,0 ,0 ) HGA PI, Y 346 

DIRKT ASCENT RNDZ PAD UPDATE OF REQ) 
GETI HRS + 0 0 + 0 0 
LIFT-OF~IN + 0 0 0 + 0 0 0 

SEC + 0 + 0 
GETI HRS + 0 0 + 0 0 
TPI MIN + 0 0 0 + 0 0 0 
N37 SEC + 0 + 0 

)> 
-0 

CSM WT 

1:1olsl 9 lolot 
-0 

I !Tl 

LM WT <J1 :z 
le::, ..... 

X 

c::, 

COELLIPTIC RNDZ PAD UPDATE CIFREQI 
GETI HRS + 0 0 + 0 0 
llFT-OF~IN + 0 0 0 + 0 0 0 

SEC + 0 + 0 
GETI HRS + 0 0 + 0 0 
CSI MIN + 0 0 0 + 0 0 0 
Nll SEC + 0 + 0 
GETI HRS + 0 0 + 0 0 
TPI MIN + 0 0 0 + 0 0 0 
N37 SEC + 0 + 0 



171 :30 

c11102l 
(Xll 11 

171 :40 

171 :50 

-43 

M 
s 
F 
N 

X 

GDC ALIGN 

PRE-SPS BURN SIM PREP ( CUE CARD) 

I MSFN UPDATE: I 
GO/NO-GO FOR LM LI FT -OFF 

LM LIFT-OFF 

P34 ( BYPASS MNVR) 
V88; CMC ltJDE - HOLD 
SET N79 • +005.00 

VHF ANG-RESET 

LM INSERTION 

VB7 
VERIFY VHF VOICE 

SIM EXP STATUS 

i=i 

' 

j 111 :45:08.61 

1 m ,52,22.91 

CONTINGENCY MARKING SCHEDULES 
EVENT SXT FROZEN TRACKER SXT FAILURE VHF 

(USABLE)* LIGHT FAILURE (UNUSABLE) FAILURE 

VHF SXT COAS WR! VHF SXT COAS WR! VHF SXT COAS WR! VHF SXT COAS WRI P34 -50 -

I~ --... · _..,. ""·= -- -- --•.:1t•• 
~1N UPLINK: -40 L.M S.V. - - P:ii_ ----~ ..,,. 

-30 

-20 

~FINAL COMP -IO 

Hml 0 
P35 ..,.. 

+10 
FINAL COMP 

l1ec-1I 
PJS MITO nJ .., 

+ZO 

FINAL COMP 

-11ec-z +30 
SXT IWIKS ARE TAKEN BY Mo\NEUVERING SPACECRAFT 
TO USE COAS YARIAIICE (IIJST BE OONE PRIOR TO EACH MARXING PERIOO) 

YZS N7E, 76E, ZOOOOE. OE 
YZl NIE, JOIE, 37777E 

171 : 55:ZJ!IJIS+3l TIIEAK 
171 : 57 :23 INS+5 I.II 8/0 
172:04:23 lllS+lZ) CSII 8/0 

31 

55 

LM GETI-TPI 

IIITEG OPT 
+<XXXXl 

P34 INPUT 

I ELEVATION } 
+000. 00 

I TRANSFER } 
+130.M 

-

-
-
-

-
-
-

= 
-

-
-
-
-
-
-

""' 

I 

)::, 
-0 
-0 

I rT1 
C7':Z 
IC:, ..... 

X 

c:, 



172:00 -

111102! Xl 111 

123.67 
-412.8 

-

172: 10 -

~-7 

172 : 20 -

~ 
~ 

-

172:30 -

H 
s 
F 
H 

'IF UPLINK REQ-;- 7 
I POO I 
I I MSFN UPLINK: I I LM S.V. 
j P34 I L ____ _, 
VERIFY LM TRACKER LT-ON 

BEFORE STEADY STATE 
PRE-TP I : N49 > ( +00200, +00120) 
POST-TPl:N49 > (+00080,+00050) 

AFTER STEADY STATE 

CMC MOOE - AUTO 

IMS FN CMOS : I 
DSf RECORD 

ANl'f!H[ : N49 > ( +00030, +00020 J 

VHF AM f/R- T/R (PNL 9) 

VERIFY DSE TAPE MOTION (LBR/RCD/F\ID/CNO RESET) 

I MSFN DISABLES MSFN S-BAND RELAY I 

>- P34 FINAL COMP 

SIM EXP STATUS 
("0000) 
(31000) 

REJf CT / Rf PEAT 
REJECT/REPEAT 

REJECT/REPEAT 

PJO MANEUVER 

N/A 
C s M B / 0 PURPOSE 

SET STARS s p s, G & N PROP/GU ID 

N / A ~T N47 

RALIGN _N ___ / __ A_ 0 0 N / A PTR!M N48 

PALIGN l _L_ _A_ 0 0 N / A YTR IM 

y ALIGN _N ___ /_ A + 0 0 HRS GET! 

+ 0 0 0 MIil N3J 

+ 0 SEC 

ULLAGE 
6VX NBl 

4 JET 11 SEC 6Vy 

6Vz 

X X X R 

X X X 

X X X 

6VC + N ,/ A 1:A N44 

N / :,. lip 

.............. • * * * • * ................ * • * * 
*IF LM BAILOUT REQ : *I F CSM BAILOUT REQ: 
* COPY P76 DATA FROM LM * * 

~~I I ~ 
*MSFII UPDATE : . CSM BAILOUl PJO PAD 
*PJO 
*P40; SET UP EMS 
*SPS BURN CUE CARD 

*GO TO RESCUE BOOK PG 4 *CSM BAILOUT BURN .................... *GO TO RESCUE BOOK PG 4 ............. . . 
P34 RECYCLE 

55 

58 

81 

84 

INTEC, OPT 

+00000 

PERJ LUNE ALT 

TPI 6V- LV 

LM TPI 6V-LV 

El£VAT ION 

TPI 6V 

TRANSFER ~ 

+130.00 

• TPF 6V 

. 

• * •• * 

):> 

" " I rT'1 
-...J :z 
I Cl ...... 

X 

Cl 



172:30 - SIM EXP STATIJS 

1111021 CYCLE CMC J,[lllE - FREE/ AIITO 1;~1 X1111 P40 (22°)(1BO,J.iY284,0) m 41.46 COMPARIS<JI LIMITS: VGX•3, VGY•7, VGZ•9 
-133.7 (LM VGX + 1.0, LM VGZ -2.0) 

-6 COMPARE SOl.l/TIONS PRIORITIES : LGC ,AGS ,CMC 
VHF/RR COMPARIS<JI LIMIT : SPS OlECKUST R 

6R•T0o + 0.5 (6R ~ l .0)NM -

172 :39:22.9 

[rPil LM +71.5,+0.2,+9 .4 
CSM -71.7,-0 . 2,-6.8 

: : I 180, 17.5/284 ,0 
0 
172 :40 - P76 

P35(TRIM) ( 180,!1§/278,0) 

+3 '-

~ 2 

172:50 -

~ ~ P35 FINAL COMP 
+12 CY CLE CHC J,[I0E - FREE/ Al/TO 

P41 172 :54:22.9 

r,;cc:n LM +0.0,+0 .0,+0.0 
CSM +1.0,+0.o,+0.o 

: : 
+15 

I 180, 196/259 .o 

- P76 

,P35 (TRIH)(l80,l21f254,0j 

+18 L-

1~~s0:I 
173:00 -

55 

5_!3 

81 

84 

84 
P76 

81 

84 

84 
P76 

GROUND TPI FOR LM 

I I I I I I 1::; I 
P34 FINAL COMP 

INTEG OPT ELEVATION ➔ TRANSFER ➔ 

+00000 • +130.00 

PERILUNE ALT TPI IN TPF 6V . - . 
TPI 6V-LV . . -
LM TPI 6V-LV 

. . . 
LM TPI bV-LV . . . 

P35 FINAL COM~ 

MCCl 6V-LV . . . 
LM MCCl 6V-LV . - . 
LM MCCl 6V-LV . . . 

...... ............... 
* IF CSM ACTIVE & N58 TPF 6Y >55 FPS * 
• GO TO PRE-BRAKING SPS BURN PROCEDURES • 
• ( SEE RESCUE BOOK PG 38) . 
* * •••••• ** * * * •• * ••••• 

.. 

~ 
-c, 

I rn 
00:Z 
I C:::, ..... 

X 

c:::, 



173:00 - SIM EXP STATUS 

1111021 Xllll 
1•00001 
31000 

~ 8 

-
+27 '- P35 FINAL COHP 

CYCLE CMC MOOE • FREE/AUTO 

~ 
173 :09 : 22.9 

2 LM +0.0, +O .0, +O. 0 
CSM +0 .0,+0.0,-3.0 

: : I 180,230/248,0) +30 

]73 : 10 - P76 

P79;POO;V49(180,281,0) 

AC:MSFN HGA : P -64, Y 324 (TRACK • REACQ) 

!Rs EC:~I - -
PERFORM PRE-OOCK CHECKLIST 

~-8 I F CSM ACT! VE : rl5°4tATR-Ci5NM _____ 7 
I SEC PRPLNT FUEL PRESS ( 4) - OPEN I 

M I V83E:=J I 
I N83E I s LKEY REL _________ J 

F 
N 

UTILITY PWR • ON ( VER! FY) 
TV • ON 

173:20 - OAC • ON rr PHOTOS WITH OAC/TV 173 : 22 :16.5 

1ml LM 30 .9 (TOTAL) 
CSM 32.7 (TOTAL) 

T : 
V EMS MOOE • STBY 

: I 1ao.w2a1,o 

EMS FUNC • OFF 
EXT LI GlfT RNOZ • OFF 

- LM STATION KEEP 

: 4AC/TV • OFF 

! ·: 

V49 MNVR TO SIM BAY INSPECTION ATTITUDE ( 173 : 34) 
(332,252,0) OMNI Q 

173:30 -

P35 FINAL COMP 

MCC2 6V•LV 
81 . - . 

LM 11:C2 6V-LV 
8-4 - . . 

LM MCC2 6V-LV 
8-4 

P76 . . . 
PRE-OOCK CHECKLIST 

MAN ATT (3) RATE CMO (VERIFY) ca OOCK PROBE ( 2) • CLOSED 
LIMIT CYCLE • Off (VERIFY) PROBE RETRACT (2) • OFF (VERIFY) 
ATT OB · MIN PROBE EXTO/REL • RETRACT 
RATE • LOW (VERIFY) PROBE EXTO/REL TB (2) • GRAY (VERIFY) 
TRANS CONTR PWR • ON (UP) (IF TB NOT GRAY, GO TO PG S/2-13,E) 
ROT CONTR PWR 01 RECT (BOTH ) • MNA/MNB CB SECS LOGIC (2) - CLOSED (VERIFY) 
SC CONT • CMC (VERIFY) CB SECS ARM (2) • CLOSED 
AUTO RCS SEL ( 16) - f,fiAJMNB EXT LIGHTS RUN/EVA - ON (UP) (VERIFY) 

COAS PWR • ON (UP) (VERIFY) 

BRAK! NG GATES 

RETICLE 
R,NM R,FPS ANG ,OEG R,FT 

1.50 45 .08 9000 
1.00 30 . 13 6000 

. 50 20 .26 3000 

.25 10 .54 1500 

. 00 5 l.60 500 

.05 2.70 300 

.03 4.00 200 

.02 8.50 100 
-.. 

. 

)> 
,:, 
,:, 

I !Tl 
<DZ 
I C::, ..... 

X 

c::, 



173:30 -1 
( 11102) 
( X1111) 

H 
s 
F 

173:40 - N 

-

173:50 -

(61111) 
(X1111) 

-

174:00 -

X 

PERFORM 360° ROLL AT 2° /SEC 

V49 HIIVR TO OOCKING ATl ( 173:45) 

SIM EXP STATUS 
(~00) 
(31000) 

( 180,281,0) ACQ MSFN HGA P -64, Y 324 

CUE MSFN r-QR LOGIC ARM 
SECS LOGIC (80TH) - ON (UP} 

MS FN GO FOR PYRO ARM 
SECS PYRO ARM (2) - ON (UP) 

P47 

~OAC/TV - ON 

T TRANSLATE TO CAPTURE LATCH 
V PERFORM OOCKI NG CHECKLIST r= = 

DAC/TV • OFF 
POO 
V48 (61111) 

(Xll 11} 
CMC J,IJOE - AIJTO 

RIOZ XPNOR - OFF 

V49 MNVR TO LM JET,T ATT (174 :10) 
(350,034,020) HGA P -38, Y 350 

POST - SPS BURN SIM PREP (CUE CARO} 

I j 113 , so,oo I 

RECORO HAG % ___ _ 

RECORD fl FR I ___ _ 

DOCKING CHECKLIST 

AT CAPTURE 

PROBE EXTO/REL TB (2) - BP (VERIFY) 
(IF TB NOT BP, GO TO PG 5/2-11 , A} 

REPORT CAPTURE TO LH 
SC CONT - CMC ( VER! FY} 
CMC 1()0£ - FREE 
ALLOW PROBE TO DAMP SC J,IJTION ( 10 SEC) 
WHEN WITHIN +3° OF OOCKING ATTITUDE 

PROBE RETRACT SEC - 1 (PRIM - 2 IF REQO) 

AT OOCK LATCH 

I PROBE EXTO/REL TB ( 2) - GRAY 

AT HARO OOCK 

SECS PYRO ARM ( 2) - SAFE 
SECS LOGIC (80TH} - OFF 
C8 SECS AR,4 ( 2) - OPEN 
CB DOCK PROBE (2) - OPEN 
THC - LOCKED 
~C - LOCK£0 
SHAG l()OE (3) •· RATE 2 (VERIFY} 
PROBE EXTO/ REL - OFF 
PROBE RETRACT ( 2) - OFF 

EXT LIGHTS ( 2) - OFF 
COAS PWR - OFF 
AIJTO RCS SEL: ROLL ( 4} - OFF 
TRANS CONTR PWR - OFF 
ROT CONTR PWR DIRECT (BOTH) 
VHF RANGING - OFF 

- OF! 

)::, 
""Cl 
""Cl 

I rT1 _. :z 
Oc:::, 
I,_ 

X 

c:::, 



APPENDIX E 

FLIGHT DATA FILE 
ABORT AND RESCUE RENDEZVOUS PROCEDURES 

Two LM active rendezvous techniques are availabl€ in case of an 
abort. These are commonly referred to as the One Rev and Two Rev 
rendezvous. Three other techniques are available but require 
one or more CSM SPS burns and will not be used except under extreme 
conditions. These are the Rescue Two, Dwell, and Manual Insertion · 
rendezvous. 

CMP procedures of these five techniques are contained in the CSM 
RESCUE BOOK for inclusion in the Apollo 16 CSM RESCUE BOOK. 



I 
\ 
\ 

/ 

\ 

ONE REV 
ORBITAL MOTION PLOT 

CSM AT Ty .....-CSM AT CSI ---
/~ 

!INSERTION! 

A 

I 
/ 

H CSM AT INSERTION ---- ~MAT CDH 

ABORT POINTS 
RESCUE CASES 

"U 
)> 
G) 
rn 
N 

;g 
"U 
f"Tl 
:z 
c::, ...... 
X 

f"Tl 

_. 
N -.i>, ---..J 



ONE REV 
RELATIVE MOTION PLOT 

LM CENTERED 

I N()IINAL COELLIPTIC SEQI jBAILOUTI I NO PD! 1+1 2' 

PDJ l+ 10 ? 8 
I 

PDJ 2+ 15 1~ 13 12 \ l I I I 

INS INS 

7 
I 

l U 
I 

~ r 1 
9 
I 

100 

3 2 l 
I II 

u 
I 

7 
I 

INS -------------

~ r--i--~-----.---------.------,---t-t------i-r--~'-----+-----.-------,,------,---------r-+--, 
400 300 200 

NO POI 1+12 ABORT 

CSI AT POI TIME+60 MIN 

POI l, EARLY ABORT 

CSI AT INS +55 MIN 

POI 2, LATE ABORT 

CSI AT INS +55 MIN 

ONE REV 
BURN TifAES 

CSJ 

200 

NOMINAL COELLIPTIC SEQUENCE 

CSI AT INS +50 MIN 

EARLY COELLIPTIC SEQ. 
FOR N'S LUK 

CSI AT INS +60 MIN 

LM BAILOUT 

CSI AT INS +55 MIN 

' CSM BAILOOT 

CSI AT INS +55 MIN 

ONE REV 
RENDEZVOUS 

C, 
l> 
-; 
rn 
w ...... 
0 ...... 
--.J 
N 

)::, 
-0 
-0 
rn 
:z 
C, ...... 
X 

rn 

-0 
)::, 
G) ,,, 
w 



-20 

-12 

0 

s 
X 
T 
I 
V 
H 

-9 
F 

I 
0 I 

I 
I 

-20 I 
I 

-12 I 
0 

ONE REV 
TI MELINE 

POWER OOWN SIM (SEE EXPS/EVA CHECKLIST) 
POO; V48 (11102,Xllll} 
I INSERTION OR A. I .M. j 
MSFN UPLINK: LM S.V. 
OBTAIN LM CSI AND TPI GETI 'S (COPY} 
P32 {SEE INPUT} 

RECYCLE(COPY) 

BE FORE STEADY STATE 
N49• (<00200, i-00120 ), REJECT / Rf PEAT 

AFTER STEADY STATE 
li49 >{+000il , +00020 ) ,REJECT / Rf PEAT 

FINAL COMP(COPY}; OBTAIN LM CSI DV(COPY); P40m 

I CSI BURN I 
P76m; OBTAIN LM PC GETI(COPY); P36m WITH LM GET! 

BEFORE STEADY STATE 
N49>{+000Eii.'.+bo050 ) :REJECT / REPEAT 

AFTER STEADY STATE 
N49> ( +(X)Ofj ,:.00020) : REJECT/ REPEAT 

FINAL COMP (COPY}J TO BYPASS P52m A-ND P4Xm, ZEOO DVY! 
OBTAIN LM PC DV ( OPY) TOBYPASS GYROT(JIWE , EIITEROll f 5025 

P52m; P4Xm ro GYRo TORQU[, ~ ~-~R£~
5 I PLANE CHANGE I 

P76m; {P20m; IF P40 P.C. - P52m; CMC MODE-AUTO) 
OOTAIN LM cm GETI(COPY); P3ln WITH LM GET! 
RECYCLE(COPY) . 

FINAL COMP(COPY}; OBTAIN LM CDH DV(COPY}; P40m 

I CDH BURN I 
P76m 

I fl SE RT IOH 
A. I. M. 33 

P76 84 

11 . 
INPUT 55 

37 

RECYCLE 90 
81 

FINAL 90 
COMP 81 
P 76 84 

PLANE 
INPUT 33 
FINAL 90 
COMP 81 
P76 84 

INPUT 1 3 

RECYCLE 90 
81 

FINAL 90 
COMP 81 
P76 84 

OOE REV 
RENDEZVOUS 

LM JNSER TION TlM~ . 
LH A I.M . Gt TI . . 
l~ A. 1.1'' . .:.V-LV 

I 

CS I COMP UT AT ION 
LN CSI GET• . . 
• ELEVATION • 

+00 001 +208.30 
'" ,., ... . . 
' y uu . . 
c,, t. Y- L y 

. 
y T DOT . 
CSI lY - LV . 
LM CSI GV· l, . . 

. 

. 

I . 

. . . 
180" OPT 

+130.00 . . . 
LN Y DOI . 
+0000.0 

LN Y 091 . 
+0000.0 

. 
CHANGE COf1P UTA TIO N 

Lfll PC Gt I I . . . . . 
y Y DOT .. y uu , . . 
PC 11 ,-LY 

+0000__,_Q_ . +0000.0 
LN PC o, -.v 

+0000.0 . +0000 .o 
CDH C0~1PUTATION 
L• tDH GET! . • . . . 
y Y DOT L" , ... . . . 
COH AY-LW . . . 
' Y DOT ,. ' ... . 
CDH ti Y-LY . . . 
UI CuH 6.Y-l Y 

. . . 

I 

)::,, 
-0 
-0 
l"Tl 
:z 
0 ,_. 
X 

l"Tl 

..... 
N ........ ..... 
""' ........ 
....a 



I 
I 
I 
I 
I -2 0 I 

-12 

0 

+12 
+15 

+27 
+30 

+42 

s 
X 
T 

A 
, H 
D 

v RECYCLE (COPY) 
H 
F 

OBTAIN LM TPI GETI 
COMP, OVERWRITE 

P 40m 
I TPI BURNI 

]P76m; P35m 

FINAL COMP(COPY}; 

I MCC 1 I 
~P76m; P 35m 

. FINAL COMP(COPY}; 

I Mcc2 j 

BEFOR£ STEADY STATE 
N49> (+000fl) • +booSO): REJECT /REPEAT 

AFTER STEADY STATE 
N49> ( +(X)()jj ,-+00020) : R[JECT/REPEAT 

AND DV(COPY}; FINAL 
N37 WITH LM TPI GETI 

OBTAIN LM MCCl DV(COPY);P41m 

OBTAIN LM MCC2 DV(COPY); P4lm 

GO TO T P F AC TI V IT I ES (PAGE 36) 

~ 

INPUT 

RECYCLE 

FINAL 
COMP 

P 76 

FIN COMP 
P76 

FIN COMP 
P76 

TPI-ELEVATION OPTION 

37 
TPI ;ET! 

PROCEED ON DISPLAYED 
0

GETI . 
55 ''+'M'ooo lL+'~'6"a: 30 +T:ib" :o o 

UI GET! . 
37 PROCEED ON DISPL AYED 

0

GETI . 
PERILUNE AlT TP I AV !Pt ,. 

58 . . . 
1P1 AV- L, 

81 . . . 
L• ',. ••" . . 

37 . . . 
••;EMPooo 

ELEVATION " 
'+"fro·. 00 55 

P[RILUNE ALT TPI 4 V TPf' 6V 

58 . . 
,., • · - ,v 

81 . . 
'" ,. ' .. '' 

33 . . . . 
LM TP I tiV-LV 

84 . . . 

MCC COMPUTATION 
MCC 1 4Y- LV 

81 . . . 
UI f'- CCI 6 Y•LV 

84 . . . 

MCC COMPUTATION 

81 
MCu 6V-LV . . . 
LM ........ ~ . -

84 . . . 

_, 
N 

---""' 
-----..J 

)::> 
-0 
-0 
IT1 
::z 
C, ...... 
X 

IT1 

~ 
Ci") 
!'Tl 

'u, 



CSM 

.... 
.... 

TWO REV 
ORBITAL MOTION PLOT 

CSM AT CSI 
AT TPI ~ /4;---

AT INSERTION 

)::, 
-0 
-0 
rn 
:z 
0 ...... 
>< 
rn 

c::, 

~ 
l"'1 

--' 
N ........ 
--' 
.J:> ........ ....... 



POI l+ 

INSERTION 

fcsMl 
~ 700 600 

rcSMl 
~ 

CSM 
BELOW 

100 

100 

15 
I 

14 
I 

TWO REV 
RELATIVE MOTIOII PLOT 

13 
I 

LM CENTERED 

PDI I ABORTS (EXCEPT T2) 

12 
I 

---BOOST~---...... ' V 
500 400 300 200 

PDI 2 ABORTS (EXCEPT T2) 

I POI 2+6 5 4 321IINOPDI 
I I I I II I ...,,... _____ 

---,, INSERTION 
' \ 

I 

I 300 400 I 
,,/ .,,. .,,. 

---.,., 

CSI BOOST 

T 2 ABORTS (POI l AND POI 2) 

IT2.- 11 I T2.-2~ 
NSERTION HAM CSI 

100 

2+121 

500 

~ INS~o;·--------- BOOST 

1100 l 000 900 800 700 600 500 400 300 200 
NOTE: (----- -------) INDICATES THE ADDITIONAL REV 

NECESSARY TO MODIFY THE TWO REV TECHNIQUE FOR A T2-l 
ABORT. 

TWO REV 
RENDEZVOUS 

100 

fcsMl 
~ 

100 

CSM 
BEHIND 

600 

I CSM I 
~BOVE 

100 

j; 
-I 
IT1 

w ....... 
0 ....... ......., 
N 

)::,, 

" " IT1 
:z 
c::, ...... 
>< 
IT1 



NO POI 2+12 ABORT 

BOOST AT POI ·TIME +67 MIN 
HAM AT BOOST +60 MIN 
CSI AT HAM +60 MIN 

TWO REV 
BURN TIMES 

PDI 1, LATE ABORT 

BOOST AT INS+ 50 MIN 
HAM AT BOOST+ 60 MIN 
CSI AT HAM + 50 MIN 

PDI 2, EARLY ABORT 

BOOST AT INS +60 MIN 
HAM AT BOOST +60 MIN 
CSI AT HAM +60 MIN 

TWO REV 
TIMELINE 

I POWER DOWN SIM (SEE EXPS/EVA CHECKLIST) 
POO; V48{11102,Xllll) 

: !INSERTION OR A. I. M.j 
I MSFN UPLINK: LM S.V. 

I 
I 
I 

OBTAIN LM BOOST GETI AND DV(COPY) 
ILM BOOST! 
P76 

TWO REV 
RENDEZVOUS 

INSERT ION 
A. I. M. 33 

P76 84 

LM 33 
BOOST 
P76 84 

T2 ABORT, 1ST OPP 

BOOST AT INS +50 MIN 
HAM AT BOOST +100 MIN 
CSI AT HAM + 50 MIN 

T2 ABORT, 2ND OPP 

BOOST AT INS +50 MIN 
HAM AT BOOST +60 MIN 
CSI AT HAM +50 MIN 

UI INSERTION TIME 

LM A I M Cl II . . 
'" A IM OY- l V I . . 

LM BOOST GETI 

U4 BOOST ti Y•LV I 
+0000.0 

. 

I 
. . 
l+oooo.o 

-0 
:t> 

"' fT1 

CXl 

:t> 
-0 
-0 
rr, 
:z 
□ ...... 
>< 
rr, 

□ 
~ 
fT1 

N ........ .,. 
........ ...... _. 



-20 

-12 

0 

MODIFIED TWO REV RNDZ (FOR T2 -1 ABORT ONLY} 

V 
H 
F 

0 
H 

T 
I 
I 
I 
I 
I 

~-L_s _&OOS_ T __ I (FROH PR(VlOUS l'Al.r ) 

P7t 

1 
P52, OPT 3 

GO TO PAGE 10 

. MSFN UPLINK: CSM S.V.; LM S.V. 
OBTAIN LM CSI, TPI AND HAM GETI(COPY) 
P31 WITH LM GETI 

IF 15 VHF MRKS CAH NOT 
BE TAKEN PRIOR TO FINAL 
COit> : 

YOO 

BEFORE STEAD Y STATE 
N49>(,00200 , <00 l 20) : RE JECT /REPEAT 

AFTER STEADY STATE 
N49> (+{)()()jj . +00020 ): REJ ECT/ RE PEAT 

L RECYCLE(COPY) 
y 

FINAL COMP, OVERWRITE DVY (COPY) ; 
OBTAIN LM HAM 6V(COPY) 
P 41 m 

-[BE] 
P76m; V67 ( + 1 ?OOO, +00100, +00001) pr :,-s HAYE IEEN TMEII , I 

INPUT 

RECYCLE 

FINAL 
COMP 
P76 

1 1 
55 
37 
33 

90 

81 
90 
81 

84 

HAM COMPUTATION 
LH CS I GET! 

N ELEV ATION 1 

+00001 +208.30 
LM TPI GETJ . 
LH HAM GETI . 
y Y DO T 

HAM t,. V- LV 

. 
y Y DDT . 
HAM ~ V-l V 

+0000.0 . 
LH HAM ti V-LV 

. 

180 " OPT 

+130.00 
. 

. 
L M Y DO T 

+0000.0 
UP Y DO T . 

+0000.0 

+0000.0 

C, 
):,, 
-I 
l'T1 

_. 
N ......._ 
_. 

' -"" ,......._ 
-..J 

):,, 
-c, 
-c, 
l'T1 
z 
.0 ...... 
>< 

\ l'Tl 



-20 

-12 

0 

-9 

0 

-20 

-12 

0 

I 
I 
I 
I 
I 
I 

P32m 

RECYCLE(COPY) 

BEFOR[ STE ADY STAT£ 
N49>( ioo200, ioo 120), R[JECT /R[P[ AT 

AFTER SHAD Y STAT[ 
Ni!l >(+oo(}jj, +ood20) :REJECT/ REPEAT 

FINAL COMP(COPY); , OBTAIN LM CS! DV(COPY); P40m 

I CSI BURN I 
P76m; OBTAIN LM PC GETI(COPY); P36m WITH LM GE T! 

] FINAL COMP {COPY)! TO BYPASS P52m AND P4Xm, ZERO DVYJ 
I OBTAIN LM PC DV(COPY) 

l P5 2m; P 4Xm ro BYPAss GYRO Tooour, ENTER o• f so 2s 

!PLANE CHANGE I TO GYRO TORQUE, ~~ ~o~-~E1s 

I ] P76m; ( P20m; IF P40 P. C. - P52m; CMC MODE-AUTO) 
I OBTAIN LM CDH GETI(COPY); P3ln WITH LM GET! 

: 
1 

RECYCLE (COPY) 

I FINAL COMP (COPY); OBTAIN LM CDH DV (COPY); P40m 

I 
I lcoH BURN I 

P76m 

l l 
I NP UT 55 

37 

RECYCLE 90 

81 

FINAL 90 
COMP 81 
P 76 84 

PLANE 

INPUT 33 

FINAL 90 
COMP 81 
P 76 84 

INPUT l 3 

RECYCLE 90 

81 

FINAL 90 
COMP 81 
P76 84 

CS I COMPUTATION 
LM CS! GET! . . . 

PROCEEO ON OISPLAYED GET! • 
N ELEVATION • 180" OPT 

+00001 +208.30 +130.00 
LM TPI St fl . . 

• PROCEED ON OI SPLAYED GET! • 
y uu LM Y DOT . . . 

CSl t.. V- LV . +0000.0 
y Y DOT LM Y OOT . 
CSJ ~Y- L Y . +0000.0 
LM ( SI l. Y-l Y . . 
CHANGE C O t1 P UT A TI O N 

LM PC GET! . . . . 
y Y OOT LM Y DOT . 
PC ti Y• LV 

+0000.0 . +0000.0 
LH PC /\V-LV 

+0000.0 . +0000.0 

CDH COMPUTATION 
u• CDH GETI . . . 
y Y DOT L H Y UU 

COH OV-LY . . 
' Y DOT LH Y 1101 

CDH l.V-l Y 

. . 
LM COH oV - l V . 

"'t:I 
::i> 
C> 
rr, 

0 

~ 
-0 
rr, 
z 
c:, ...... 
>< 
r1"1 

c:, 
?:; 
rr, 

N 
-...... 
~ -...... 
'-I 



+ 

I 
I 
I 

s 
X 
T 

I . I 
V 

I 
H 
F 

-20 I 

- l 2 

0 

+12 
+15 

+27 

+30 

+42 

P34m, OVERWRITE N55 R2 . 

RECYCLE (COPY) 

BE FORE STEADY STATE 
N49> ( +DOOM . -t00050 ) : REJECT / REPEAT 

AFTER STEADY STATE 
N49>( +0003(), :.00020) : REJECT / REPEAT 

OBTAIN LM TPI GET! AND DV(COPY); FINAL 
COMP, OVER~JRITE N37 WITH LM TPI GET! 

P40m 
I TPI BURN I 
P76m; P35m 

FINAL COMP(COPY) ;OBTAIN LM MCCl DV(COPY); P4lm 
I MCCl I 
P76m; P35m 

FINAL ·COMP(COPY); OBTAIN LM MCC2 DV(COPY); P4lm 

I MCC2 I 
GO TO TPF ACTIVITIES(PAGE 36) 
ITPF I 

INPUT 

RECYCLE 

FINAL 
COMP 

P76 

FIN COMP 
P76 

FIN COMP 
P76 

TPI-ELEVATION OPTION 
TPI GETI . 

37 PROCEED ON OISPLAYED.GET I . 
55 '+'M'ooo tl.n'6"a: 30 +T3'o":oo 
37 

TPI GET! . . 
PROCEED ON OISPLAYED.GETI . 

PER!LUNE ALT TP I OV TPF AV 

58 . . . 
1Pl oV-Lv 

81 . . 
L• TPI OET I . 

37 . . 
I~E(}()P()QQ 

ELEVATION 4 '+'iTo'. o.o 55 
PER JL UNE ALT TPI OV TP F OV 

58 . . . 
TPI 6 ¥ - LV 

81 . 
L• TPI SETI 

33 . . . . . 
L• TP l AV- LV 

84 . . . 
MCC COMP UT.A TI ON 

MC Cl AV- LV 

81 . . . 
LM ~CC l AV- LV 

84 . . . 
MCC COMPUTATION 

MCC Z AV -LV 

81 . . . 
ll1 " \. \. £ .1¥ - LV 

84 . . . 

+ 

C, 

~ 
l'T1 

N ......._ 

~ ......._ 
-..J 

l:> 
--0 
--0 
rr, 
z 
C, ...... 
X 

rr, 

--0 
l:> 
en 
l'T1 



.... 
.... 

LM 

!TP II 

RESCUE TWO 
ORBITAL ~OTICN PLOT 

:::---, ----.:::: 
/ A LM AT CSI ~ 
/ '\ FINJ\L 

LM AT TPI .llRESCUE TWO! LM AT 
RESCUE HJO 

I 
I 

..... ..... ....los ..... 

LM 

CDH 

' ~ 
--/ 

ITP Fl 

-c, 

► G") 
l'T1 

....... 
N 

► -0 
-0 
l'T1 
z 
Cl .,_. 
>< 
l'T1 

C, 

~ 
f'T1 

N ........ ....... 
~ ........ 
-..J 



CSM 
BELO vi 

IF INITI~ IF 
N=2 AL I 

RESCUE TWO 
RELATIVE MOTION PLOT 

I 
I 

___,J 

INITIAL: 
N=4 , 

LM CENTERED 

___,J ~ 

PARTIAL LM ABORT 
INITIATION MANEUVER 

IF INITIAL: IF INITIAL1 IF INITIAL 
N=6 N=8 : N=lO 

RESCUE TWO 

CS I l 

N ........ 

""" ........ 
-.J 

~ 
-0 
l'T1 
::z 
c:, ..... 
>< 
l'T1 

-0 
):,, 
G'l 
l'T1 

_, 
w 



-12 

0 

POWER OOWN SIM (SEE EXPS/EVA CHECKLIST) 
POO; V48 (11102,Xllll) 
I INSERTION OR A. I.M. I 
MSFN UPLINK: · LM S.V. 
MSFN UPDATE: RESCUE TWO P30 PAD 

P32 INITIALIZATION PAD 

P30; P40 

I RESCUE TWO BURN I 
POO 

RESCUE TWO 
T Il1EL Ill E 

RESCUE TWO P30 PAD 
R 2 N = PURPOSE 

SET STARS s p s, .,G & N PROP/ GU ID 

+ WT N47 

RALIGN __ 0 0 PTRIM N48 

p ALIGN 0 0 YTRIM 
--

YALJGN __ + 0 0 HRS GETI 

+ 0 0 0 MIN N33 

+ 0 SEC 

UL LAGE t;VX N81 

+ 0 0 0 0 0 oVy 

+ 0 0 0 0 0 ov2 

X X X R 

X X X p 

OTHER 
X X X y 

+ HA N44 

Hp 

+ t VT 

X X X BT 

X t VC 

P32 INITIALIZATION PAD 
Nll CSI GETI + . • . . . 

N + 0 0 0 
N55 ELEV 4 + 2 0 8 3 0 

180° OPT + 1 3 0 0 0 
N37 TP I GETI + • . 

• . . 

-c 
)> 
m 
rr, 

=16 
-c 
rr, 
:z 
Cl ..... 
X 

rr, 

Cl 

~ 
rr, 

N 
........ 

. :;;;: 
........ 
'-I . 



-45 

-5·o 
V) 

a. .... 
~ 

> 
<l 
0 
~ ..., 

-55 
Q) 
:::::s 
u 
V) 
Q) ... 
~ 
V, 
u 

-60 

-65 

RESCUE TWO BURN INFORMATION 

DuPonVMAB/MPAD SM Rescue) 
Data source ~J:.l~~~:.a-...:0=.T.~. 
Data confirme 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

CSM 10-4 .- CSM active rendezvous (rescue 2) Mission profile dependent>-

maneuver chart. (April 16 launch date) 
I I I I I I I I I 

- 2/28/72 Basic -

No PD11 + 12 abort 

No PDl 2 + 12 abort 

0 20 40 60 80 100 120 140 

L M partial abort 6.V, fps 

§; 
-I 
l'T1 

w ..... _. 
0 ..... -..., 
N 

~ 
"'O 
l'T1 
z 
Cl ...... 
X 

l'T1 

<.n 



100 

DuPonVMAB/MPAD (for CSM Rescue) 
Data source S~oz.~O,T, 
Data confinned_~(l/~~~----

VI 
C. ... 
' X 

> 
<J 
QI 
C: 
0 

(/) 
(.) 

~ 
(/) 
(.) 

VI 
C. ... 
' X 

> 
<J 
QI 
C: 
0 

(/) 

u 
~ 
(/) 

u 

50 

0 

-so 

-100 
0 

50 

0 

-50 

-100 
0 

CSI ONE BURN INFORMATION -

I I ' K"!N 2[ +! Ids I J I -1 J 1 I I I I _J LLle~1 I- I 

J 
-

M 1u-S.-1.,;::,1- l maneuverc art : I- , I ;~ Ii r I ! 11 I 
for CS M active rendezvous. -

~ 

- ,.. ,_ , I - I , 
r ~ I"' ,- I t -

(April 16 launch date) - - ~ ,-
- I-- I-

I-Mission profile dependent t,,l,t 
I I I I I I I I II I I I I 

-2/28/72 Basic ,., ,-
J;' I-

t-

-

-
,-

I- r ,., ,- --
N-4 - ,--

- ~ 

.,. 

- ,-

No POil + 12 abort I-

- I-

20 40 60 80 100 120 
_J _[ I I No PDl 2 + 12 abort N:r.2 

,., 

N=4 

""' ~ 

N= 6 
N-

~ 

20 40 60 80 100 120 

! 
I 

r 

I-

,-
- r 

r 

- ,-

I-

~ 

- ,-

140 

140 

)::, 
-c, 
-c, 
rTJ 
z 
c:, .... 
X 

rTJ 

~ _. 
rTJ 

w ........ __, 
0 
........ ...., 
N 



-12 

0 

I 
I 
I 
I 
I 
I 
I 

P32 (LOAD P32 INITIALIZATION PAD ON PAGE 14) 

BEFORE STEAD Y STATE 
ll49> (+00200, +00120): REJECT / REPEAT 

ArTER SHADY STATE 
N49>{ +00030. +00020) : REJECT/REPEAT 

FINAL COMP, OVERWRITE DVY(COPY); P40m 

I CSI ONE BURN I 
P76m; V67(+10000,+00100,+00001) 

IF INITIAL N~4, CONTINUE ON PAGE 18 
IF INITIAL . N=4, CONTINUE ON PAGE 19 
IF INITIAL N=2, CONTINUE ON PAGE 20 

P32 
FI r~A L 
COMP 

GROUND 
D. V X 

I 

90 
CS l .', V-l V 

81 

COf-1PARISON 
LIMIT=-t3 FPS 

, oa r l ~ Y 00 ! 

+0000.0 +0000.0 

c:::, 
):> 

;:;:j 
..... 
N ....... 
.i:,. ....... ...... 

=16 
-0 
rrr 
:z 
c:::, 
....... 
X 

rrr 

-0 
):> 
Ci') ,.,, 
...... 



-9 

0 

P32m. !REDUCE PREVIOUS N BY 2 ! ,OVERWRITE N55 Rl (COPY) 

P52,0PT 3; P32 
BEFORE STEADY STATE 

N49>{+00200, +00120) : REJECT/ REPEAT 
AfTER STEADY STATE 

N49 >(-t{)()()30, -+00020 ) :REJECT/ REPEAT 

IF NECESSARY: MSFN UPLINK-LM S.V. 
CSM S.V. 

FINAL COMP, OVERWRITE DVY(COPY); 
P4lm 
I csI BURN I 
P76m; V67{+10000,+00100,+00001) 

RECYCLE TO @ UNTIL 
N=4 WAS INPUT FOR THE 
PREVIOUS CSI BURN, 
THEN CONTINUE TO PAGE 19. 

FOR N =8 

INPUT 

FINAL 
COMP 

FOR N =6 

INPUT 

FINAL 
COMP 

FOR N=4 

INPUT 

FINAL 
COMP 

CSI □ COMPUTATION 
CSI GETI 

l l PROCEED ON orsPLAHD Gn1 
N [L( 'i AT ION -1 180 ' OPT 

55 +00008 +208.30 +130.00 
37 

TP I GETI 

PROCEED ON DISPLAYED GETI . 
V Y DOT LM t Y DOT 

90 . 
CS I ., V- l \I 

81 +0000.0 +0000.0 

CSI □ COMPUTATION 
CSI GETI . 

l l PROCEED ON DISPLAYED G.ETI 
N EL E VAT JOPf -1 180 " OPT 

55 +00006 +208.30 +130.00 
TPI GET! 

37 PRO~EED ON DISPLAYED GET! 
V Y DOT LM Y DOT 

90 
CS I .\ V-l V 

81 +0000.0 +0000.0 

CSI □ COMPUTATION 
CSI GETI 

l l PROCEED ON DISPLAYED 
0

GETI 
N [LE VAT JON <1 1 80 ° OPT 

55 +00004 +208.30 +130.00 
TPI GET! . 37 PRo'cno ON DISPLAYED Gn1 
y Y DOT LM Y DOT 

90 
CS ! .\Y• LV 

+0000.0 81 +0000.0 

-0 
)> 
G') 
f'T1 

co 

)> 
-0 
""O 
rn 
:z 
c::, ...... 
X 

rn 

c::, 
)> 

rri 
N ..,__ 
~ ..,__ 
'-I 



-20 

-9 

0 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

·o 
N 
L 
y 

P3lm (COPY), LOAD 6H = 10.0 V24 NlE 
2367E 

OE 
22062E 

RECYCLE ( COPY) 

FINAL COMP, OVERWRITE DVY(COPY); 

I HAM I 
P76m; V67(+10000,+00100,+00001) 

BEFORE STEADY STATE 
H49> (i-00100 , <00120): REJECT / RE PEAT 

AFTER STEADY STATE 
N49>( +QOOjj , +00020) : R[JECT/ REPE AT 

P41m 

1 1 

INPUT 55 
37 
33 

RECYCLE 90 

81 
FINAL 90 
COMP 81 

H/\ M COt'iPU TATI 0N 
CS I GETI 

PRO CEED ON 0 1sP LAYEo ',n1 
H (l E\--.T f ')N -: I tG ' CP T 

+0 000 1 +208 .30 +13 0. 00 
TPI GET! . 

PR ~CEED ON Ol SHA YE O 
0

&r T1 
HAN GETI . 

PROCE ED ON OI SPL AYEO .GETI 
y Y IJ OT l I" 'f OOT 

HA H /1V - l\' 

+0000.0 
' Y CO T U' Y COT . 
HAI'\ ~ Y- l V 

. +0000.0 +0000.0 

0 

~ 
rn 

N 
......... 

+:> 
......... 
'-I 

~ 
-0 
rn 
:z 
Cl ...... 
>< 
rn 

-0 
)> 
G') 
rn 
..... 
I.O 



.. 2 0 

-9 

0 

-9 

0 

-20 

-12 

0 

P32m(COPY) Jr P36 IN 1()0£ LITES: 
OBTAIN CSI GET! FROlt GRHO( COPY) 
P32 WITH GRH O GET! 

REC YCLE(COPY) 

. FINAL COMP(COPY); P4lm 

I CS! FINAL BURN I 
~ P76m; P36m (COPY) 

BEFORE STEADY STATE 
N49> (<00200, <00 l 20) : REJECT /REPEAT 

AFT ER STEADY ST ATE 
N49>(+oooJO , +ooo20) : REJ ECT/ REPE AT 

J FINAL COMP (COPY) I TO BYPASS P52m AND P4Xm, ZERO DVY I 
I P52m; P4Xm 

I I PLANE CHANGE! 
TO BYPASS GYRO TORQUE : ENTER OH F SO 25 
TO GYRO TORQUE : CHC l'OOE-FRH 

PRO ON F SO 25 

I ] P76m; (P20m; IF P40 P.C. - P52m; CMC MODE-AUTO) 
I P3ln(COPY) 
I RECYCLE(COPY) 
I 
I I FINAL COMP(COP.Y) ; P40m 

I 
I CDH BURN I 
P76m 

l l 
INPUT 55 

37 

RECYCLE 90 
81 

FINAL 90 
COMP 81 

PL Arl E 
INPUT 33 
FINAL 90 
COMP 81 

IN PUT l 3 

RECYCLE 90 
81 

FINAL 90 
COMP 

81 

CS! COtWUTATION 
CSI GETI . 

PRO CEED ON DISPLAYED GETI . 
N [LE \' t, i !0 t1 1 I ac· OPT 

+00001 +208.30 +13 0 .00 
TPI GETI 

•PROCEE D ON DISPLAYED SETI 

' Y COT l "' Y DO T . . 
CSJ · v-LV 

. +0000.0 
y Y DOT Lt4 v :vr 

{ S 1 ~V -L f 

+0000. 0 

CHArlG E COtlPUTATIOtl 
PC GET! 

• PR" " rrn n 11 n, ---• ..... GET I • 
r Y DO T LM Y OCJ".' 

PC AV-L V 

+nnnn o +0000.0 

CDH COMPUTATION 
L v C!Jll G[T J . . 

' PROCEED ON OI SPLAH O GETI • 
y f D0 1 Lp,l Y CO T 

CIJH .:. V- LV 

I Y OCJ T UI Y DOT 

COH LV• LV 

. 

"'0 
)> 
G) 
l'T1 

N 
C> 

~ 
"'0 
!Tl 
:z c:::, ..... 
>< 
!Tl 

c:::, 

~ 
!Tl 

N 
'-
+:> 
'-....... 



-20 

-12 

0 

+12 

+ l 5 

+27 

+30 

+42 

s 
X 
T 
I 
V 

P34m, OVERWRITE N55 R2 

1 RECYCLE(COPY) 

FINAL COMP (COPY); P40m 

TP I BU RN 

s P76m; P35m 
I 

v P35 FINAL COMP (COPY); P4 lm 

I MCC l I 
P76m, P35m 

P35 FINAL COMP (COPY); P4lm 
j MCC2 j 

GO TO TPF ACTIVITIES (PAGE 36) 

@D 

BEFORE STEADY STATE 
N49 >( +OOOM. +oooso) :REJ ECT / REPEAT 

ArTER STEADY STATE 
N49>{ +(X)()JO • +00020) : REJECT /REPEAT 

TPI-ELEVATION OPTION 

37 
TPI GCTI . 

INPUT PROCEED ON DISPLAYED GET! . 
lftTL ... -OFT <l+'fo"s: 30 

i ii ft :; s ~ t ; ◄ 

55 +00000 +130.00 

37 
TPI GET! 

PROCEED ON OJSPLAYEO .GETI . 
RECYCLE 

PlRlLUN ( ALT TP I l V TP F ~V 

58 
TP I .-V-LV 

81 . 
TPJ GETl 

37 PROCEED ON OJ SPLAYE O .GETI . 
FI NA L INl[G 01•1 (LEVATI ON • ''+Tfo·. oo 55 +00000 
COMP P[kl LUN[ ALT TPI t. Y - TP F LV 

58 
TJ.11 !.V -L\I 

81 . 
MCC COMPUTATION 

FIH COMP 81 

MCC COMPUTATION 

F I N COM Pl 8 l I MCCZ l V- l I • I . I 

)> 
-0 
-0 
fT1 

5 ...... 
>< 
fT1 

-0 
)> 
C, 
l'T1 

N 



DWELL 
DWELL 

CSM 
!JtlELL 
ORBIT 

CSM DWELL 
ORBITAL MOTION PLOT 

CSM CIRCULAR ORBIT 

CSM DWELL ORBIT 

" )> 
en 
IT! 

N 
N 

~ 
-0 
rn 
::z 
c::, -X 

rn 

~ 
rn 
_, 
N 

........ 

-"" ........ ......, 



CSM IN DWELL ORBIT 
FOR THREE REVS 

CSM DWELL 
RELATIVE MOTION PLOT 

U1 CENTERED 

D~JELL 
TE RMI NATION 

CSM 
ABOVE 

DWELL 
OWE LL TWO 
INITIATION 

ICSMl . - .... ~INSERTION CSM 
BEHIND ~ .----------.--------~-------.---------.-------------. 

3000 2000 l 000 0 1000 2000 3000 ~-~ 

CSM DWELL 
RENDEZVOUS 

~ 
l"T'1 

N 
........ 
-l"> ........ 
-..J 

~ 
-c, 
l"T'1 
7-
c:, ..... 
X 

l"T'1 

-c, 
)> 
C) 
l"T'1 

N 
w 



-15 

0 

l 
I 
I 
I 

CSM DWELL 
RENDEZVOUS 

POWER DOWN SIM (SEE EXPS/EVA CHECKLIST) 

I I llSERTIONI 

MSFN UPLINK: L~ S.V. 

CSM DWELL 
TIMELINE 

MSFN UPDATE: DWELL INITIATION P30 PAD(COPY) 
P 3 2 IN I TI ALI ZAT ION PAD ( COPY) 

P30; P40 

I DWELL INITIATION BURN I 

POO 

DWELL IllITIATION P30 PAD 
D w E L L I PURPOSE 

SET STAR S s p s, G & N PROP/GU IU 

+ WT N47 

RALIGN _ __ 0 0 PTRI M N48 

p ALI GN 0 0 YTRIM 
- - -

y ALIGN + 0 0 HRS GET! --
+ 0 0 0 MIN N33 

+ 0 SEC 

ULLAGE 
6VX N81 

6Vy 

~vz 

X X X R 

X X X p 

OTH ER __ X X X y 

r. EMA IN IN + HA N44 

THE D~J ELL Hp 

ORBIT FOR 
t VT + 

C:=J REVS 
BT X X X 

X t.VC 

P32 INITIALIZATION PAD 
Mll CSI GETI + . . 

N + 0 0 0 0 l 
~i5 5 EL EV 4 + 2 0 8 3 0 

180° OPT + l 3 0 0 0 
113 7 TPI GETI + . . 

~ 
-0 
rrt 
z 
C, ...... 
>< 
rrt 

C, 

~ 
l'T1 

N ......_ 

-"" ......_ 
--....i 



MSFN UP DATE : DWELL TWO P30 PAD (COPY) 
P32 INITIALIZATI ON PAD (COPY) 

P 52, OPT 3 
POO 

-9 P30; P 41 

0 I DWELL TWO BURN I 
P 00 

DWELL TWO P30 PAD 
D ~J E L L 2 PURPOSE 

SET STARS ,-G & N PROP/GU JD 

+ WT N47 

RALJGN _ _ _ 0 0 PTRIM N48 

p ALI GN 0 0 YTRIM 
- - -

y ALI GN + 0 0 HRS GET! - --
+ 0 0 0 MIN N33 

+ 0 SEC 

UL LAG E aVX N81 

aVy 

avz 

X X X R 

X X X p 

X X X y 

+ HA N44 

Hp 

+ aVT 

X X X BT 

X ave 

P32 INITIALIZATION PAD 
flll CSI GETI + . . . . . 

N + 0 0 0 0 l 
N55 ELEV" + 2 0 8 3 0 

180° OPT + l 3 0 0 0 
N37 TP I GETI + . . . . . 

c:::, 

~ 
rn 

N ....... 
.i:,. ....... 
-..J 

):,, 
"'O 
"'O 
rn 
z 
c:::, ...... 
>< 
rn 

"'O 
):,, 
G') 
rn 

N 
u, 



r 
-9 

I 
I 
I 
I 

0 

TH IS PAGE IS FOR A 
THREE REV DWELL 
ONLY. 

IF DWELL TERMINATION 
IS THE . NEXT BURN, 
GO TO PAGE 27. 

MSFN UPDATE: DWELL THREE P30 PAD(COPY) 
P32 INITIALIZATION PAD(COPY) 

P52, OPT 3 
POO 

P30; P41 

! □ WELL THREE . BURN I 
POD 

DWELL THREE P30 PAD 
D w E L L 3 PURPOSE 

SET STARS ~•G & N PROP/GU ID 

+ WT N47 

RALIGN 0 -- 0 PTRIM N48 

p ALIGN 0 0 YTRIM --
y ALIGN + 0 0 HRS GET! --

+ 0 0 0 MIN N33 

+ 0 SEC 

ULLAGE 6VX N81 

6Vy 

6Vz 

X X X R 

X X X p 

X X X y 

+ HA N44 

Hp 

+ 6VT 

X X X BT 

X 6VC 

P32 INITIALIZATION PAD 
Nll CSI GETI + . . . . . 

N + 0 0 0 0 1 
r:55 ELEV 4 + 2 0 8 3 0 

180° OPT + 1 3 0 0 0 
N37 TPI GETI + . . . . . 

-0 
):,, 
G> 
rr, 

N 
0) 

):,, 
-0 
-0 
rn 
:z 
C, ...... 
X 

rn 

C, 

~ 
rn 

N 
........ 
~ ........ 
-..J 



-15 

0 

j 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MSFN UPDATE: DWELL TERMINATION 
P30 PAD INCLUDING 
OUT OF PLANE COMPONENT(COPY) 
P32 INITIALIZATION PAD(COPY) 

P 52 , OPT 3 
POO 
V48(11102,Xllll) 
P30; P40 

DWELL TERMINATION BURN I 

DWELL TERMINATIO~ PAD 
D ~J E L L T PURPOSE 

SET STARS s p s. .,G & N PROP/ GU IO 

+ WT N47 

RALIGN ___ 0 0 PTRIM N48 

p ALIGN 0 0 YTRJM --
YALIGN __ + 0 0 HRS GET! 

+ 0 0 0 MIN N33 

+ 0 SEC 

UL LAGE 6VX N81 

6Vy 

6Vz 

X X X R 

X X X p 

OTHER X X X y 

BU RN INCLUDES + HA N44 

PLANE CHANGE Hp 

CO MPONENT + 6VT 

X X X BT 

X 6VC 

P32 INITIALIZATION PAD 
tll l CSI GET! + . 

N + 0 0 0 0 l 
N55 ELEV -« + 2 0 8 3 0 

180 ° OPT + l 3 0 0 0 
IJ37 TPI GET! + . 

N 
........ 
~ ........ 
-..J 

)::, 

" " rn 
:z 
Cl ...... 
>< 
rn 

" )::, 
G) 
rn 

N 
-..J 



-12 

0 

-9 

0 

-20 

-12 

0 

) P32 (LOAD P32 INITIALIZATION PAD) 

J FINAL COMP(COPY); P40m 

[lli_]Q}lli] 

BllOR[ STEADY STATE 
N49>(4lo200, t()() 120) : REJCCT/R£PEAT 

AF"HR SHADY ST ATE 
H49 >( +00030, +00020) :REJECT/ REPEAT 

l P76m; P36m(COPY) 

~ FINAL COMP(CDPY), jTO BYPASS P52m AAD~~~:~::~=:~7:: 
I P52m; P4Xm . TO BYPASS GYRO TORQUl : ENTER ON F SO 25 

TO GYRO TORQUE : Cite H(IOE - FRH 
PRO OH F 50 15 I I PLANE CHANGE I 

I P76m; (P20m; IF P40 P.C. - P52m; CMC MOOC-AUTO) 

I ~ P33m(COPY) 
I : RECYCLE(COPY) 

! j FINAL COMP(COPY); P40m 

I 
!COH BURN! 
P76m 

FINAL 90 
COMP 81 

PLAtlE 

I NP UT 33 

FINAL 90 
COMP 81 

I NP UT l 3 

RECYCLE 90 

81 

FINAL 90 
COMP 81 

CS I COMPUTATION 
y Y 001 LM Y DOT . 
C!.J .H-LV . . +0000.0 

CHANGE co rip UT A TIO N 
PC GE 1 I . 

• PROCEEO ON OJSPLhEO G[TI • 

' Y DOT U4 Y DOT 

PC l'I V•LV 

+0000. 0 . +0000.0 

COH COMPUTATION 
COH GETI . 

• PROCCED ON DISPLA1' ED GETI • 
y Y DOT LM Y UUl . . 

COH ll V-L V . . . 
y Y DOT lM Y uOT 

COH llV- LV 

. . . 

'"O 
)> 
G') 
fT1 

N 
co 

-~ 
' -0 

m 
:z 
0 ..... 
X 

m 

N 

-----"" 
-----..J 



-20 

-1 2 

0 

+12 

+15 

+27 

+30 

+42 

P34m, OVERWRITE N55 R2 

RECYCLE (COPY) 

FINAL COMP(COPY); P40m 

I TPI BURN I 
P76m; P35m 

FINAL COMP (COPY); P41m 

I MCCl I 

] P76m, P35m 

FH!AL COMP(COPY) ; P4lm 

I MCC2 I 
GO TO TPF ACTIVITIES (PAGE 36) 

ITPFI 

BHOR[ SH.AD Y ST ATE 
N49>(+000RJ.+000S0 ) : R[ J(CT / REPEAT 

ArTER ST [ AO Y ST AH 
N49> ( +00030, +00020) : REJEC T / REPEAT 

TPI ELEVATION OPTION 
TP I GHJ 

37 PR.OCE.ED ON DISPLAYED• Gfll 
INPUT !NHG OPT [l(Y~1608 . +T36R.•oo · 55 + 00000 +2 . 30 

37 
TPJ GETJ . 

PROCEED ON DISPLAYE0°6ETI . 
P[R I LUNE Al T TPI t. Y TPF !:J V 

RECYCLE 58 . . 
81 

TPI ~ V-l V 

TPI G[TI 

37 PROCEED ON DI SPLAYED
0

GETI 
INTE G OPT [L[ VAl IO N ~ TH Al'l1F3RI -o FINAL 55 + 00000 + 0.00 

COMP P[ Pl LUN( ALT TP! t! V TPF /l V 

58 
TPl t. Y•LV 

81 . 

MCC COMPUTATION 

FIN COMPI 81 I"'" ,V-l' • __!,_ ___ ._..__I __ __, 

MCC COMPUTATION 

FIN COMP! 81 1"'' 2 
.v- Lv • I . I 

0 
:XO, 
-i 
fT1 

w ....... 
0 ....... 
'-J 
N 

:XO, 
-u 
-u 
fT1 
::z 
0 ,__. 
X 

JT1 

-u 
:XO, 
~ 
fT1 

N 
I.O 



CSM IN THIS ORBIT 
FOR 1/2, l 1/2, OR 
2 1/2 REVS-

\ 

DEPENDING ON LM ORBIT 

MANUAL INSERTION 
ORBITAL MOTION PLOT 

~, 
IBOOSTI LM AT CSI 

LM AT TPI 

LM AT 
PHASING TWO 

LM AT Clll 

!PHASING TWOI 

-- CSM ORB I TS 
- - - LM ORBITS 

15 

):> 
""'Cl 
""'Cl 
rn 
z 
Cl ..... 
X 

rn 

Cl 

~ 
rn 
__. 
N ....... __. 

"" ....... 
-..J __. 



MANUAL INSERTION 
RELATIVE MOTION PLOTS 

LM CENTERED 

G) INSERTION 

® LM BOOST 

® PHASING 

© PHASING 

® PHASING 

® CS! 
·(J) C DH 

® TPI 

./ 

~ / 

D / 

I 

1J) 
' ....... ..._ 

ONE 
TWO (NOMINALLY ZERO) 
THREE (NOMINALLY ZERO) 

/ 
/ 

2000 

MANUAL INS 
RENDEZVOUS 

----------
·. · · 18.4 N.MI.APOLUNE 
__ 172 N.MI.APOLUNE 
___ 360 N.MI.APOLUNE 

~ E 

300 

200 

100 

0 

l 00 

200 

300 

c:::, I 
~ 
rr, 

N 
........ 
~ 

........ 
-...J 

'"CJ 
):> 
G') 
rr, 

w 



- 11 0 

-15 

0 

MANUAL INS 
RENOCZVOUS 

MANUAL INSERTION 
TI MELINE 

POWER DOWN SIM (SEE EXPS/EVA CHECKLIST) 

I INSERTION I 
MSFN UPLIN K: Ut, S. V. 

P52, OPT 3 
POO 

LM 33 
L• GETI - BOQS l . . 

BOO ST LM BOOST li V-L V I 
+ 0000 .ol P7 6 84 +0010.0 

I LM BOOS T I 
VERIFY LM BOOST BURN 
P76 

MSFN UPDATE: PHASIN G P30 PAD (COPY) 

+0000 . 0 

P32 INITIALIZATION PAD(COPY) 

P30; P40 

I PHASING ONE I 

. , 

PHASrnG P30 PP. D 
p H A s E l PURPOSE 

SET STARS s p S, G & N PROP/GU ID 

+ WT N47 

RALIGN ___ 0 0 PTR!M N48 

PALJGN 0 0 YTRIM ---
y ALIGN + 0 0 HRS GET! ---

+ 0 0 0 MIN N33 

+ 0 SEC 

ULLAGE AV X N81 

A Vy 

AVz 

X X X R 

X X X p 

OTHER X X X y 

+ HA N44 

Hp 

+ AVT 

X X X BT 

X l VC 

P32 I NITIALIZATION PAD 
r·n 1 CSI GETI + . 

N + 0 0 0 0 l 
N 55 ELEV ~ + 2 0 8 3 0 

180 ° OPT + l 3 0 0 0 
rl37 TP I GETI + . . 

-0 
)> 
G> 
r, 

w 
N 

)> 
-0 
-0 
r, 
:z 
c:, ..... 
>< 
r, 

N ........ 
.i,,. 
........ ....... 



-9 

0 

P52, OPT 3 
POO 

t~ SF N UP DA TE: 
PHAS I NG P30 P/1.0 

( COPY ) 
P32 I NITIALIZAT I ON 

PA D (COPY) 

PHASI ~G TWO P30 PAO 
p H A s E 2 

SET STAR S- , G & N 
+ 

RALJGN ___ 0 0 

p ALI GN 0 0 
---

y ALI GN + 0 0 ---
+ 0 0 0 

+ 0 

UL LAGE 

X X X 

X X X 

X X X 

+ 

+ 

X X X 

X 

PURPOSE 

PROP/GU JU 

WT N47 

PTR I M N48 

YTRIM 

HRS GET! 

MI N N33 

SEC 

AV X N8l 

eVy 

6Vz 

R 

p 

y 

HA N4 4 

Hp 

6VT 

BT 

t.VC 

P32 INITIALIZATIO N PAD 
rn 1 CSI GETI 

N 
N5 5 ELEV 4 

180 ° OPT 

P30; P41 N3 7 TP I GETI 

!PHASING! 
POO 

IF THE NEXT BURN IS NOT CSI, 
RETURN TO @ 

+ 
+ 
+ 
+ 
+ 

. . . 
0 0 0 0 1 
2 0 8 3 0 
1 3 0 0 0 

. . 

PHASING THREE P30 PAO 
p H A s E 3 PURPOSE 

SET STARS ;'G & N PROP/GUI(J 

+ WT N47 

RALJGN ___ 0 0 PTRI M N48 

p ALIGN 0 0 YTRI M - --
y ALIGN + 0 0 HRS GET! ---

+ 0 0 0 MIN N33 

+ 0 SEC 

UL LAGE t.VX N8l 

eVy 

evz 

X X X R 

X X X p 

X X X y 

+ HA N44 

Hp 

+ 6VT 

X X X BT 

X 6VC 

P32 INITIALIZATI ON PAO 
tll 1 CSI GETI + . 

N + 0 0 0 0 1 
N55 ELEV 4 + 2 0 8 3 0 

180 ° OPT + 1 3 0 0 0 
N3 7 TP I GETI + 

0 

==i 
fT1 

N --.... 
..i:, 
--.... 
-....J 

~ 
-0 
fT1 
:z 
0 ->< 
fT1 

-c, 
);> 
en 
fT1 

w 
w 



-20 

-1 2 

0 

-9 

0 

-20 

-12 

0 

V 48 ( 111 02, X 11 11 ) 
-r,,■--, P32 (LOAD P32 INITIALIZATION PAD) 

I 
I 
I 
I 
I 
I 

RECYCLE(COP Y) 

FINAL COMP(COPY) ; P40m 

BEFORE STEADY STATE 
N49> (-+{)()ZOO .-+00120): REJECT / REPEAT 

AFTER STEADY STATE 
N49>{ +{)()()jj • +00020) : REJECT /REPEAT 

I CSI BUR N! 

P76m; P36m( COPY) 

]

X BEFORE STEADY STATE 
N49> ( +00000 , +00050): REJECT /REPEAT 

; AFTER STEADY ST ATE 

~ FINAL COMP (COPY), ITP BYPASS P52m ;

9

~

1

·;::

20~:J~~1

RE~~~I 
I P5 2m; P4Xm ~g ~::~sio~: TORQUE , ~E:-«,g~_;R~ 25 

I I PLANE CHANGE I PRO <J< F 50 25 

I ] P76m; (P20m; IF P40 P. C. - P52m; CMC MODE - AUTO) 
t P33m(COPY) 
I RECYCLE(COPY) 

I ' H 

: ' FINAL COMP(COPY); P40m 

I 
ICDH BURN I 
P76m 

RECYCLE 90 
81 

FINAL 90 
COMP 81 

PLANE 

I NP UT 

FINAL 
COMP 

INPUT 

RECYCLE 

FINAL 
COMP 

33 

90 

81 

1 3 

90 

81 

90 

81 

.. 
' 

CS I COMPUTATION 
y Y 001 LM Y DOT . . . 

CSJ t. V-l V . +0000 . Q_ 
y Y OOT LM Y OOT . . 
CSI .V- LY . . +0000 . 0 

CHANGE C O ti P UT A T IO N 
PC GUI . . 

• PROCEE D ON OIS PLh Eo GET I • 

' Y DOT LM Y DOT . . 
Pl. tr. V- LV 

+0000 . 0 +0000.0 

CDH COMPUTATION 
CDH &Ell . . 

• PROCEED ON OI SPL#t'ED GETI • 
y Y DO T LM Y .... . . 
COH 6 V- LV . . . 
y Y 001 LM Y uOT . . . 
CDH 6¥- LV 

. . . 

-,:, 
)> 
en 
rn 

):, 
-0 
-0 
rn 
:z 
C, ...... 
X 

rn 

N ......_ 

~ ......_ 
"'-I 



-20 

-12 

0 

+12 

+15 

+27 

+30 

+42 

P34m, OVERWRITE N55 R2 

RECYCLE (COPY) 

FINAL COMP (COPY); P40m 

I TPI BURN I 
P76m; P35m 

FINAL COMP(COPY); P4lm 
I MCCl I 
P76m; P35m 

FINAL COMP(COPY); P4lm 
I MCC2 I 
GO TO TPF ACTIVITIES (PAGE 36) 

[ill] 

BEFORE STEADY STATE 
fUl) >( +()()()EK),+00050 ) : R[ J[CT / R[P[AT 

ArHR STEADY STAT£ 
N49 > ( +00030, +00020 ): R(J[CT/ REP[AT 

TPI-ELEVATION OPTION 
T>l ,CTI . . 37 PAOCHO ON DISPLAYED G[TJ . 

INPUT 
55 INroo·ooo "+"216°s: 30 +T:io·.·oo 

37 
TPI G[TI . 

PROCEED ON DJSPLAYED
0

GETI . 
PtRtLUN[ ALT T,J .. TPF iliV 

RECYCLE 58 . . . 
TPI .V•LY 

81 . . . 
TPI GETI . . 

37 PROCEED ON OJSPLAYE0° G[TJ . 
INTEO&PT ELEVATION • 

'+"i'fo'. oo FINAL 55 + 000 
PERILUN£ Al T TPI fl¥ TPF t. V 

COMP 58 . . 
!Pl 6' - LV 

81 . . 

MCC COMPUTATION 
F IN CO MP I 81 I Nctl ••·LY • I . I 

MCC COMPUTATION 
FINCOMPI 81 1•ccz•Y-L• • I . I 

;x:, 
-0 
-0 
rr, 
z 
0 ...... 
X 

rr, 

-0 
)> 
Ci') ,.,, 
w 
u, 



+30 

(111 02) 
Xll 11 

+42 I 
I 
I 
I 
I 
1. 
I 
I 
I 

TPF ACTIVITIES 

IMcc2I 
P76m; P79m; POQ 
V49 MNVR TO X-AXIS TRACK ATTITUDE 

ACQ 1·1SFN 

PERFORM PRE-DOCK CHECKLIST 

I --- --------

1 IF CSM ACTIVE I 
r-------- - -----

P47 AT 1 .25 N.M. 1 
1 SEC PRPLNT FUEL PRESS(4)-0PEN 1 
I I 
1 V83E~ . I 

N83E 
1 KEY REL I 
I_ _ _ _ _ _ _ _ _ _ _ ___ I 

UTILITY PWR-ON (VERIFY) 
TV-ON 
DAC-ON 
LM PHOTOS WITH DAC/TV 

I TPF I 
EMS MODE-STBY 
EMS FUNC-OFF 
EXT RNDZ LT -OFF 
LM STATION KEEP 

DAC/TV-OFF 

PRE-DOCK CHECKLIST 

MAN ATT(3)-RATE .CMD(VERIFY) 
LIMIT CYCLE-OFF(VERIFY) 
ATT DB-MIN 
RATE-LOW(VERIFY) 
TRANS CONTR PWR-ON(UP) 
ROT CONTR PWR DIRECT(BOTH)-MNA/MNB 
SC CONT-CMC(VERIFY) 

AUTO RCS SEL(l6).-MNA/MNB 
CB DOCK PROBE(2)-CLOSED 
PROBE RETR(2)-0FF(VERIFYl 
PROBE EXTD/REL-RETR 
PROBE EXTD/REL TB(2)-GRAY(VERfFY) 
(IF TB NOT GRAY, GO TO PG S/2-13,E 
CB SECS LOGIC{2)-CLOSED(VERIFY) 
CB SECS ARM(2)-CLOSED 
EXT LIGHTS RUN/EVA-ON(UP)(VERIFY) 
COAS PWR-ON(UP)(VERIFY) 

BRAKING GATES 
RETICLE 

R,NM R,FPS ANG,DEG 
1.50 45 .08 
1.00 30 . 13 
.50 20 .26 
.25 10 .54 
.08 5 1.60 
.05 2.70 
.03 4.00 
.02 8.50 

'I 

R,FT 
9000 
6000 
3000 
1500 

500 
300 
200 
100. 

w 
°' 

)> 
-cl 
-cl 
rn 
:z 
c::, ...... 
>< 
rn 

c::, 
):, 
--1 
rn 

w ........ 
0 
........ ......, 
N 



/51111) 
\,'x1111 

TPF ACTIVITIES 

V49 MNVR TO SIM BAY INSPECTION ATTITUDE (33::J ,246,0) 

V49 MNVR TO DOCKING ATTITUDE (180 ,285,0) 

DOCKING ATTITUDE 
VERIFY HGA 

CUE MSFN FOR LOGIC ARM 
SECS LOGIC (BOTH)-ON(UP) 
MSFN GO FOR PYRO ARM 
SECS PYRO ARM (2)-0N(UP) 

P47 
DAC/TV-ON 
LM MNVR TO DOCKING ATTITUDE 
TRANSLATE TO CAPTURE LATCH 
PERFORM DOCKING CHECKLIST 

loocKINGI 
D AC / TV -0 F F · 
POO 
V48 (61111) 

Xl 111 

CMC MODE-AUTO 
RNDZ XPONDER-OFF 
GO TO VOLUME II OF THE FLIGHT PLAN 

DOCKING CHECKLIST 

AT CAPTURE 

PROBE EXTD/REL TB(2)-BP(VERIFY) 
(IF TB NOT BP, GO TO PG S/2-11, A) 

REPORT CAPTURE TO LM 
SC CONT -CMC (VERIFY ) 
CMC MODE-FREE 
ALLOW PROBE TO DAMP S/C MOTION(lO SEC) 
WHEN WITHIN ±3° OF DOCKING ATTITUDE 

PROBE RETRACT SEC-1 (PRIM-2 IF REQ) 

AT DOCK LATCH 

jPROBE EXTD/REL TB(2)-GRAYI 
AT HARD DOCK 
SECS PYRO ARM (2) - SAFE 
SECS LOGIC (EOTH) - OFF 
CB SECS ARM (2) - OPEN 
CB DOCK PROBE (2) - OPEN 
THC - LOCKED 
RHC - LOCKED 
BMAG MODE (3) - RATE 2(VERIFY) 
PROBE EXTD/REL - OFF 
PROBE RETRACT (2) - OFF 
EXT RUN/EVA LIGHT - OFF 
EXT RNDZ LIGHT - OFF 
CQ~U}JB - OFF _ 
AUTO RCS SEL ROLL (4)-0FF 
TRANS CONTR PWR-OFF 
ROT CONTR PWR DIRECT (BOTH)-OFF 
VHF RANGING OFF 

IT! 

w 

---0 

-----.J 
N 

::,:,. 
-0 
-0 
IT! 
z 
0 ...... 
>< 
n, 

-0 
::,:,. 
en 
rr, 

w 
--.J 



TPF ACTIVITIES 

+15 

+18 

+27 

+30 

PRE-BRAK I NG SPS BURN PROCEDURES 

MCC-1 

COMPUTE PRE-BRAKING BURN GETI .AND TRANSFER ANGLE(COPY) 

V93 
P34(SEE INPUT) 

FINAL COMP (COPY) 

V48{11103,Xllll) 
P40 

" 

INPUT 

FINAL 
COMP 

GETI-TPI . . . . 
AT: TPI-PRE-BRAKING . . +37 . 
GETI- PRE-BRAKIN~ . . . 

TRANSFER i Cc»IPUTATION 
OBTAIN IPF ~V FROM NSS OF TPI SOLUTION 

TRANSFER i __ TP_,F,6V __ 

TRANSFER i = 

LCWJ INTO N55 (RJ) 

PRE-BRAKING BURN COMPUTATION 

37 
COMPUTED P34 GETl

0 . . . 
55 ''+'ocrooo '+'b"ob"ci .-o 

••.;.co&'6oo £L£VATIOI • 

55 
HU LUNE ALT , .. 4Y 

58 . . 
81 

P34 6'·LY . . 

" . 

. 
oo. 00 

. 

. 
......... U1c.u ·- .. l)fllll . 
'"- •-·· ·· " 

t,f 6Y . 
. 

"'Cl 
)> 
G) ,.,, 
w 
co 

~ 
-0 

~ 
c:, ...... 
X 

,.,, 

c:, 

~ ,.,, 
_. 
N 
........ 
~ ........ 
-..... 



+30 

+37 

L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

P40 

SPS CHECKLIST 

·1 PRE-BRAKING BURN 1 
P79; POO; V49 MNVR TO X-AXIS TRACK ATTITUDE 
ACQ MSFN HGA 
V48( 11102 ,Xll 11) 
PERFORM PRE-DOCK CHECKLIST 

P47 AT R=l .25 NM 
SEC PRPLNT FUEL PRESS(4)-0PEN 
V83E] KEY REL 
N83E 

UTIL PWR~ON (VERIFY) 
DAC/TV-ON 
LM PHOTOS WITH DAC/T V 

I TPF I 
EMS MODE-STBY 
EMS FUNC-OFF 
EXT RNDZ LT-OFF 
LM STATION KEEP 
GO TO VOL II OF FLIGHT PLAN 

R,NM 

l. 50 
1.00 
.50 
.25 
.08 
.05 
.03 
.02 

" 

PRE-DOC K CHE CK LI ST 

MAN ATT (J)-RATE CMD(V E~iFY) 
LIMI T CYCL E-OFF(VERI FY) 
ATT DB-MIN 
RATE-LOW(VERIFY) 
TRANS CONTR PWR-ON(UP) 
ROT COHTR PWR DIRECT(BOTH) -MNA/MNB 
SC CONT-CMC(VERIFY) 

AUTO RCS SEL(l6)-MNA/MNB 
CB DOCK PROBE(2)-CLOSED 
PROBE RETR(2)-0FF(VERIFY} 
PROBE EXTD/REL-RETR 
PROBE EXTD/REL TB(2)-GRAY(VERIFY) 
( IF TB NOT GRAY, GO TO ·PG S/2-13,E 
CB SECS LOGIC(2)-CLOSED(VERIFYJ 
CB SECS ARM(2)-CLOSED 
EXT LIGHTS RUN/EVA-ON(UP)(VERIFY) 
COAS PWR-ON(UP)(VERIFY) 

BRAKING GATES 

RETICLE 
R,FPS ANG,DEG R,FT 

45 . 08 9000 
30 . 13 
20 .26 
10 .54 
5 1.60 

2.70 
4.0.0 
8.50 

6000 
3000 
1500 

500 
300 
200 
100 

PRE-BRAKING 
SPS BU~ 

0 
)> 
-i 
rr, 

w -..... 
0 -..... 
-...J 
N 

~ 
"'CJ 
rr, 
z 
0 ..... 
>< 
rr, 

~ 
G') 
rr, 

w 
ID 



-

-

-

-

-

-

PRE-BRAKING 
SPS BURN 

IMU FAILURE RENDEZVOUS 
WHEN !HU FAILURE KNOWN : I 

PERFORM !HU FAILURE SWITCH CHECKLIST 
PERFORM GOC REFSHHAT OETERHINATION PROCEOURE(G/7-13) 
(IF REQO: PERFORM GOC RHSHHAT REALIGN(P52-0PT 4)(G/7 -15) 

HUVR TO TRACK/STAR FIELD ATT (180,280,0), ACQ HGA 
LOAD N20 ANO ATT SET TW'S T0(180,280,0) 
HNVR BY NULLING ERROR NEEDLES 

SET REFSl'IIAT FLAG(YERIFY) 
V25 N7E,77E,10000E,1E 

PRE-SPS BURN SIM PREP ( QJE CARO) 

., 

11'.U FAILURE SWITCH CHECKLIST 

!HU POWER-OFF 
FOAi SELECT -1 
FDA! SOURCE-ATT SET 
ATT SET-GDC 
ATT 00-MIN 
RATE-LOW 
SC CONT-SCS 
BMAG HODE(3) - ATT 1/RATE 2 

DIRECT ASCENT RNDZ PAD UPDATE (IF REQ'Dl 

GETI HRS + 0 0 + 0 0 
LIFT-OF~IN + 0 0 0 + 0 0 0 

SEC + 0 + 0 
GETI HRS + 0 0 + 0 0 

TPI MIN + 0 0 0 + 0 0 0 

N37 SEC + 0 + 0 

COELLIPTIC RNDZ PAD UPDATE (IF REQ'D) 

GETI HRS + 0 0 + 0 0 
llFT-OFMIN + 0 0 0 + 0 0 0 

SEC + 0 + 0 
GETI HRS + 0 0 + 0 0 
CSI MIN + 0 0 0 + 0 0 0 
NH SEC + 0 + 0 
GETI HRS + 0 0 + 0 0 
TPI MIN + 0 0 0 + 0 0 0 
N37 SEC + 0 + 0 

)> 
-0 
-0 
rn 
:z 
c:, ..... 
X 

rn 

$! 
-j 
rn 
w -..... 0 -....., N 



• 

-
MSFN UPDATE: =I 

GO/NO GO FOR LI FT -OFF 

- I IM 1.IFT-nrr I 

0 ~ . I . 

-

VHF RNG-RESEl 

II M JN~rOT 11~J 

-47 H I 
P52(0PTION 3) 

RECORD STAR NO . SHAFT TRUNNION 

- EEi I I I I II I I I I I 
POO 

IMSFN UPLINK :! 
LM S. V. . 

-
P34(ACCEPT MNKY)(BYPASS MNVR) 

-3 9 - V57-LOAD R2=1 

V BEFORE STEADY STATE 

- H PRE-TPI : 1149 > (+00200,+00120) REJECT /REPEAT 
F POST-TPI :1149 > ( +00030 ,+00050) REJECT /REPEAT 

AFTER STEAOY STATE 
0 ANYTWE: N49 > ( +00030 ,+00020) REJECT/REPEAT 
N 

I L 

Y 1 :~~~ti ~~/Rf~KENRZ~ T-ON 

- 31 I..,_: PERFORM GDC R£FSMHAT DETERMINATION PROCEDURE 
V37EOOE; V96E; V21 NIE, 1214E,63E; 

- V25 ~26E , 13001E,3425E,30005[; V30E 

L_ 

SCS BURN MANEUVER 

N/A 
C s M B / 0 PURPOSE 

SET STARS s p s, G & N IPROP/ GUID 

♦ N / A WT N47 

RALIGN _N ___ / __ A_ 0 0 N / A PTRIM N48 

PALIGN _N _ _j_ _A_ 0 0 N / A YTRIM 

y ALIGN _N ___ /_ A + 0 0 HRS GET! 

♦ 0 0 0 MIN N33 

+ 0 SEC 

UL LAGE oVX N81 

4 JIT 11 SEC LVy 

t Vz 

X X X R .. 

X X X p 

X X X y 

oVC + N / A HA N44 

N I/ A Hp 

• * * * * * * * * * • * * * * * * * * * * * * * * • * * * * • * • * * * * * * * 
*IF LM BAILOUT REQ'D: * *IF CSM BAILOUT REQ'D : 
* COPY P76 DATA FR01 LM * * 

:331 I 
* *MSFN UPDATE: 

: . * * CSM BAILOUT P30 PAD . . 
I I * ' *1'30 

*84 . . . * *P40; SET UP EMS 
* * *SPS BURN CUE CARD 
*GO TO RESCUE BOOK PG 4 * *CSM BAI LOUT BURN 
* * * • * * • * * * * • • * • ******GO TO RESQJE BOOK PG 4 

37 

55 

* * * * * • • * * * * * • * • 

P34 INPUT 
Ul L[il-,J>l 

1;1 1 LG UPT 

◄ 00000 

: 
I LLL Vi\T 10;; ·)' 

+000.00 

. 

IMU FAILURE 
RENDEZVOUS 

. . . r ;(;.;~,;~1
~-~ o 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* * * • * 

c:, 
l> 
-f 
IT1 

w 

---a 

-----...J 
N 

)::,, 

" " rr, 
:z 
0 ...... 
X 

rr, 

" )::,, 
G) 
IT1 

.j::,, 



-

-25 -

-

-17 

-

-10 -

- 8 

- 6 

-

0 -

- P34 (ACCEPT MNKY)(NO SXT 
V25 N7E, 76E, 20000E ,OE 

MARKS UNTIL TPI - 17) 

V21 N1E,301E,37777E 

V 
(V86E TO REJECT MARK) 

H MNYR TO SXT TRACK ATT (180,334,0) 
F LOAD N20 AND ATT SET TW'S T0(180,334,0) 

MNVR BY NULLING ERROR NEEDLES 
0 
N 
L 
y 

- BEGIN SXT MARKS 

V 
H 
F 

.. .. .. • • * * • • • • * * • • * • • • 
* IF MARK REJECT BUTTON INADVERTENTLY 
* BEFORE PROCEEDING ON F 51 
* V21 N1E,1336E,31264E 

A * * • * • * * * • • • • * * * • * • * 
~ VERIFY DSE TAPE MOTJ(Jj(LBR/RCD/FWD/CMD RESET) 

s 
X 
T 

- P34 FINAL CCJ'4P 
C<J4PARE SOLUTICJIS 

P40 
LOAD N18 VALUES IN N20 AND A TT SET TW'S 
MNVR BY NULLING ERROR NEEDLES 

SPS CHECKLIST 

POD 

* • • • * 
PUSHED : .. .. 

* 
* * * * • 

rim LM +71.5,+0.2,+9.4 
CSM -71 . 7 , --0 • 2 , -6 • 8 

I . ~ 180,284,o _...._ ___ --'----'-----'-----' 

., 

55 

58 

81 

8" 

P76 84 

IMU FAILURE 
RENDEZVOUS 

P3.4 FINAL COMP 

INTEG OPT 
+00000 

PERI LI.WE ALT 

TPI AV-LY 

LM TPI AV-LY 

LM TPI AV-LY 

.., 

ELEVATION J 

TPI AV 

TRANSFER J 
+ 130.00 

TPF AV 

"'ti 
)> 
C> 
rr, 

~ 
N 

)::, 
-0 
"'O 
rr, 
z 
Cl ...... 
X 

rr, 

c:, 

::. 
rr, 

w ........ 
0 ........ 
....... 
N 



• 

- P76(P77) 

P35( ACCEPT MNKY) 
CALL N22; LOAO N22 VALUE S IN N20 AND ATT SET TW' S 
MNVR BY NULLING ERROR NEEDLES 

V25 N7E ,76E ,20000£,0E 
+ 3 - V21 N1E,301E , 37777E 

81 

- V 
H 

u 
F 

P76 84 
A 
N 
D 

s 
X - T 

+12 - P35 FINAL CCtlP 
P41{P40) ; LOAD N18 VALUES IN N20 AND ATT SET TW'S 

p,fiYR BY NULLING ERROR NEEDLES 

POO 37 
oo'i':iT 

+15 - 7 . I . 55 
P76( P77) 
P34{ ACCEPT PfiKY) 

V93 
CALL N22; LOAD N22 VALUES IN N20 AND ATT SET TW'S 

+18 - p,fiYR BY NULLING ERROR NEEDLES 
V25 N7E, 76E, 20000E ,OE 
V21 N1E,301E, 37777E 

V - H 
F 

A 55 
N 
D 58 
s 
X 81 
T -

u 
+26 - P34 FINAL CCtlP 

P41(P40) ; LOAD N18 VALUE S IN N20 AND ATT SET TW'S 
HNVR BY NULLING ERROR NEEDLES P76 u 

POO 

IMr'w1 

I . I . 
+30 -

.. 

P35 FINAL COMP 

MCCl 6V-LV . 
LM ...:Cl AV-LV . 
LH ~,cc1 t>V-LV . 

P3.4 INPUT 
GETJ-MCC2 . . 
INTEG OPT ELEVATION f 

+00000 +000.00 

PJ.4 FINAl COMP 

INTEG OPT ELEVATION J 
+00000 . 

PERILUNE ALT HCC2 AV . . 
MCC2 AV-LV . . 
LH MCC2 IIV-LV . . 
LH MCC2 II V-L V . . 

. . 

. . 

. . 

. . . 
rRANSFER i 

+040.00 

TRANSFER f 
+0.40.00 

TPF AV . 
. 
. 
. 

c:, 

~ 
l"T1 

w ....... 
0 ....... 
-..J 
N 

)::, 
-0 
-0 
l"T1 
:z: 
c:, ..... 
X 

l"T1 



* C 

!" 

~ 
"' ::0 z 
J: 
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P76(P77) 

P79 
LOAD N22 VALUES IN ATT SET TW'S 
MNVR BY NULLING ERROR NEEDLES 

ACQ MSFN HGA 

PERFORM PRE-DOCK CHECKLIST 

CENTER LM IN COAS 
CYCLE BMAG MOOE SWITCHES-RATE 2/ATT 1 
FOAi SOURCE-GOC(VERIFY) 

RATE 2 

ff_ ~l'j_f!CJJ.}f_:_ .. _ .. _ .. _. ____________ . __ 
1 AT R=l.25 NM; LOAD EKS WITH -(lOO+TPFAV) : 
, FOR OSKY DISPLAY OF VHF R/flGE: : 
: V25 N7E,75E,100E,1E; \187E; Vl6 N2E,3703£ ; 
0 SEC PRPLNT FUEL PRESS( 4)-CPEN , 
: EMS Fl.NC-AV ! 
·-~~ -~~=~~~ ------------------.'. ,--------, 

LM 30. 9 (TOTAL) 
nPFI CSM 32. 7 (TOTAL) 

H,___ __ _...;:;....._ __ ..... · __ _;•=---_,I 100 ,28s,o 

EMS MOll:-STBY 
EMS FUNC-OFF 
EXT lflOZ LT -OFF 

LM ST ATICJi KEEP 

POO 

CUE MSFN FOR LOGIC ARM 
SECS LCXilC(BOTH)-CJi(UP) 

MSFN GO FOR PYRO ARM 
SECS PYRO ARM(2)-CJi(UP) 

LM MNVR TO DOCKING ATTITUDE 

TRANSLATE TO CAPTURE LATCH 
PERFORM DOCKING CHECKLIST 

I DOCKINGI 

I : I 

PRE-OOCK CHECKLIST 

FOAi SOURCE-GOC 
LIM IT CYCLE-OFF (VERIFY) 
TRANS COOTR PWR-CJi(UP) 
ROT COOTR PWR OIRECT(BOTH)-MNA/MNB 
AUTO RCS SEL( 16.)-MNA/MNB 
CB DOCK PRCIIE(2)-CLOSED 
PROBE RETRACT(2)-0FF(VERIFY) 

PROBE EXTO/REL - RETR 
PROBE EXTO/REL TB (2) - GRAY (VERIFY) 

(IF TB IIOT GRAY, GO TO PG S/2-13,E) 
CB SECS LOGIC (2) - CLOSED (VERIFY) 
CB SECS Alm ( 2) - CLOSED 
EXT-LIC'.HTS RUfl/EVA - ON (UP) (VERIFY) 
COAS P\IR - ON (UP) (VERIFY) 

BRAWIG GATES 

RETICLE 
R,111 R,FPS ANG,OEG 

1.50 45 .08 
1.00 30 .13 
.so 20 .26 
.25 10 .54 
.08 5 1.60 
.05 2.70 
.03 4.00 
.02 8.50 

roCKlflG CHECKLIST 

AT CAPTURE 

PROB( EXTD/REL TB (2) - BP (VERIFY) 
(IF TB 1:oT BP, GO TO PG S/2-11, A) 

REPORT C:,PTURE TO LH 

BMAG ~iOII: (3) - RATE 2 

ALLOU PROSE TO Df,lP SC HOTIOII (10 SEC) 
lntEII UITlllfl :!: 3° OF OOCl:JrlG ATTITUDE 

PROBE RETRACT SEC - 1 (PRIM - 2 IF REQ'O) 

AT DOCK LATCH 

I PROEE EXTO/REL TB (2l - r,RAY I 
AT HARO DOCK 

R,FT 

9000 
6000 
3000 
1500 
500 
300 
200 
100 

SECS PYP.O APJ.I ( 7.) - SAFE 
SECS LOGIC (BOTII) - OFF 
CB SECS AP.ti ( 2) - OPEii 
CB ooc1: PROBE ( 2) - OPE:I 
THC - LOCKED 

EXT RUtl/EVA LIGHT - OFF 
EXT R:mz LIGHT - OFF 
COAS PlfR - OFF 

RHC - LOCKED 

PP.QBE E~TJ/REL - OFF . 
PF.ufiE RETRACT (2) - OFF 

VHF RANGING-OFF 

,., 

Llfl!T CYCLE - ON 
ATT OB - MAX 

BHAG flOOE ( 3) - ATT 1 /RIil[ 2 
AUTO RCS SEL ROLL(4)-0FF 
me PIIR - OFF 
RHC PHP. DIR (2) - OFF 
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