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SECTION 1 

INTRODUCTION 

The RTCC Operations Support Plan is prepared as a .control do.cument and 
handbook for use by computer controllers and other personnel participating 
in RTCC operations in support of Apollo G mission. 

1.2 SCOPE 

This document contains detailed information and procedures concerning RTCC 
operations and is intended as the prime operational handbook for RTCC com
puter controllers. Included are descriptions of the RTCC configuration, 
the operational computer program, display identification and format numbers, 
Manual Entry Device input format and detailed logic, off-line support pro
grams, and on~line error comments. Console operations are described with 
special emphasis being placed on procedures t'o be followed by all operating 
personnel for both normal and contingency operations. The responsibilities,. 
interfaces with other mission controllers, and individual tasks are de
scribed in detaiL Methods for verification of tasks completed satisfacto
rily are included. 

1.3 GENERAL 

A. The operations team for RTCC support of mission includes the 
following members: 

1; Computer Supervisor who is responsible for the overall 
RTCC operation. Call sign "Computer Supervisor". 

2. Tracking Data Selection Controller who is responsible for 
the RTCC processing and evaluation of all tracking data. 
Call sign "Select". 

3. Computer Dynamics Controller who is responsible for RTCC 
processing related to trajectory control, example, maneuver 
and rendezvous planning. Call sign "Dynamics". 

4. Computer Command Controller who is responsible for 
controlling RTCC Digital Command System processing, 
retrofire and reentry planning and recovery support. 
Call sign "Computer Command". 
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5. Computer Telemetry Controller who is responsible for all 
RTCC processing of telemetry data. Call sign "Computer TM". 

6. Computer M&O Who is responsible, in general, for all RTCC 
computer related hardware configuration and function. Call 
sign "Computer M&O". 

7. Printer Controller who is responsibl~ for the operation of 
the mission computers, i.e., is the operator of the MOCor 
DSC involved in mission support. Call sign ''Moc'' or "DSC". 
No direct interface outside of RTCC. 

8. Select Support Controller who is responsible for advising and 
otherwise assisting the Data Select Controller in the area of 
trajectory and orbit determination. Call sign "Support". 

B. The mission system for Apollo mission support is designed to provide 
real-time functions on ademand/resppnse basis in all mission phases. 
Operational notes are provided that describe any known system re
striction and the procedure to be followed to circumvent the restric
tion. Except for announced restrictions, any situation that diminishes 
RTCC capability to provide full support will be ccmsidered ,as a 
"Contingency" until reso'lved. Situations recognized or identifiable 
as contingencies are described in each controll~r's procedures. 

Mission Phases designed for the F mission system are': 

1. Prelaunch I 

2. Condition for Launch (or Launch Simulation) 

3. Launch 

4. Abort (Mode I, II, III) 

5. Orbit 

6. Trans lunar 

7. Lunar Orbi t 

8. Descent 

9. Lunar Stay 

10. Transearth 

11. Reentry 

1.1-2 
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The real-time system will operate continuously through all mission 
phases, i.e., there are no program pauses between phases. An error 
recovery mode or "push on" capability is a system design feature 
that protects against system failures. All mission operations are 
performed in error recovery mode. 

C. Manual Entry Device formats are provided in Section 4.1. All 
computer controller positions require the use of the MED and 
individual entries are presented as a part of their procedures. 
However, only the lead code, for example, P09, 'will be presented. 
The reader may then refer to Section 4.1 or 4.2 for a detailed 
presentation on each parameter that can accompany the lead code. 
Flight Controller input data for MED requests should be made in 
the units required for the MED format ·input data. 

D. Reference Documents to be used in connection with RTCC mission 
support include the following by name and/or type: 

1. Project Apollo 500, RTCC Operations Support Plan 

2. PHO-TR170A 

3. PHO-TR170B 

4. PHO-TR155 

5. Flight Controllers Operations Handbook (Mission Specific) 

6. Operational Trajectory Documentation (Mission Specific) 

7. Mission Rules 

8. Station Characteristics 

9. Data Formats 

These documents will be maintained in the RTCC computer control 
area. 

1.1-3 
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2.1 COMPUTER SUPERVISOR 

2.1.1 
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The Computer Supervisor is in overall control of the RTCC Complex and its 
associated mission computers. He must ensure that the MOC is cycling prop
erly and that the DSC is in step so that in event of MOC problems the DSC 
can immediately assume MOC functions: He is kept informed of this status 
by the other RTCC controllers, including the Printer Controller, who are 
monitoring the computers response to its various inputs and outputs. The 
Computer Supervisor will keep the Flight Director informed of RTCC status 
and be ready to recommend computer selectover. or restarts as needed. 

The Computer Supervisor works with the Computer M&O to resolve any hardware 
problems which may arise. The Computer Supervisor also controls access to 
the RTCC control area and general operations of the area. 

2.1.2 Interface of the Computer Supervisor 

The Flight Director is informed of any degradation in the mission support 
capability of theRTCC. Where conditions require an alternation in the 
computer configuration (e.g., restarts), approval of the Flight Director 
is requested. When an ETO becomes available, this will be reported to 
Flight Director. 

The Computer Supervisor will respond to questions from the Network Controller. 
Computer M&O will keep the Network Controller informed of RTCC status. 

Abnormalities noted by the Printer Controller are reported to the Computer 
Supervisor for analysis. 

The Computer Supervisor will analyze all abnormalities reported by the 
other RTCC controllers and keep these controllers informed of the computer 
status. 

The Computer Supervisor obtains all hardware status from the Computer M&O. 

A. Voice Loops 

1. FD. Used for all communication between the Flight Director 
and Computer Supervisor. This loop is continuously monitored. 
Backup for this loop is defined in the mission rules. 

2.1-1 
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2. RTCC CA/cB. Used for connnunication within the RTCC. The Network 
Controller in MOCR can call the Computer Supervisor on this loop. 
This loop is monitored continuously. 

3. MOCR DYN. MOCR controllers can call the Computer Supervisor on 
this loop. This loop is monitored continuously. The Operations 
and Procedures Officer in the MOCR can call the Computer Super
visor on this loop. 

4. RTCC DYN. This loop may be used for connnunicationbetween 
Computer Supervisor and theFDO andlor RETRO officers in the 
MOCR. It is continuously monitored. 

5. Network. This loop will be used to connnunicate ~ith the Network 
Controller in the MOCR. This loop will not be continuously 
monitored since the Network Controller can call the Computer 
Supervisor on the RTCC CAlcB loop. 

6. RTCC Computer Control. This loop is used by all RTCC computer 
controllers for exchange of information between positions. It 
is not available to the Printer Controller. 

7. CMPTR M&O. This loop is used for connnunication with the Computer 
M&O controller. 

8. Re-entry Support. This loop is used for connnunication between 
Computer Connnand and Retro during Return-to...,Earth computations. 
It is monitored by Computer Supervisor. 

B. Status Lights. Two categories of status lights require action by 
the Computer Supervisor. 

There is a status indicator available to the Flight Director which 
is activated by the Computer Supervisor. During a period for which 
the mission rules specify that the RTCC support with two computers, 
this indicator will be set RED upon the loss of either or both com
puters. Where the mission rules state that two computers would be 
highly ~esirable, this indicator will be set AMBER if only one com
puter is supporting. Should that one computer be lost, this indi
cator will be set RED. In all cases where the RTCC is supporting 
with two computers, this indicator will be set GREEN. 

A series of status lights on the Computer Supervisor console may be 
independently activated by the other RTCC controllers. The three 

2.1-2 
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• RED: The controller is unable to perform his normal functions 

• AMBER: The controller is able to perform his duties, but his 
actions are hampered due to a program or hardware mal
function 

• GREEN: The controller is able to perform all his functions 
normally. 

Should any RTCC controller experience a condition that warrants 
immediate attention by the Computer Supervisor, his status indi
cator shall be set RED. Should any RTCC controller have a con
dition where Computer Supervisor attention is required on a less 
than immediate basis, his status indicator should be set AMBER. 
When a RED condition has been explained but not resolved, the con
troller may choose to go AMBER if action is still required, but on 
a less than immediate basis. All indicators should be GREEN when 
the controller's support capability is in no way degraded. A GREEN 
indication will be interpreted by the Computer Supervisor to mean 
that the affected controller is completely satisfied with the cur
rent conditions and able to perform his duties. 

2.1.3 Detailed Procedures 

A. Initialization of the High-Speed Restart Module. Prior to using the 
High-Speed Restart Module for computer selectover or channel-to-channel 
restart, the following procedures must be completed. 

1. Verify that at least one 28V DC indicator is lit on the R/S 
Power Status Module. 

2. Insert key and rotate to the OPERATE position. Depress RESET. 

3. Verify that the following indications are lit. 

a. MOC indication on either of the SELECTOVER/MOC indicators. 

b. At least one 5V DC indicator on the R/S Power Status Module. 

c. OPERATE indication on the OPERATE/TEST indication. 

d. LOCAL indication on the LOCAL/REMOTE indicat·or. 

2.1-3 
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4. Depress the Lamp Test button to verify that the following 
indicators light. 

a. RESTART indicators' should light pink. If one is red or white, 
some bulbs are burned out. 

b. RESET should light white. 

c. MOC/DSC indicators should light green and amber. 

d. SELECTOVER should light white. 

5. Depress the SELECTOVER/MOC PBI that is lit green to initialize 
the MOC/DSC indicators. 

6. Dial the computer ID for the assigned MOC, which is displayed 
on the System Status Display, on the thumbwheel over the MOC/DSC 
indicator lit MOC. 

7. Dial the computer ID for the assigned DSC, which is displayed 
on the System Status Display, on the thumbwheel over the MOC/DSC 
indicator lit DSC. 

B. Program Initialization in Prelaunch I Phase. This procedure will 
prepare the mission computers to receive and display all the neces
sary data for prelaunch processing. 

The Computer Supervisor will verify with the Printer Controller that 
the correct RTOS and Mission Disks have been restored and are in 
Ready. 

The job control deck for a real-time run is read from the card 
reader. This will initiate the real-time run and cause the logical 
tape assignments to be made. These assignments should be verified 
between the MOC and DSC. The alternate printer (OOE) will then be 
assigned. 

Start time is given to the MOC/DSC (RTCC CA/CB) and confirmed by the 
Printer Controller (RTCC CA/CB). Time is entered DD/HH/MM. The 
Computer Supervisor then requests that start time be entered. On 
the next even minute both computers should sync and the sync time 
is confirmed from the 1443 printer on-line by the Printer Controller 
(RTCC CAlCB). 

2.1-4 
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After LCS allocation has been verified via on-line the Computer 
Supervisor will request all RTCC controllers enter necessary 
initialization MEDs. Then the Computer Supervisor will via MED 
enter P8l, PRELCH; to the Moc/DSC and then confirm the phase change 
to Prelaunch via the :1,443 online and by the DDD' s. The program is 
now initialized in Prelaunch and all RTCC cpntrollers make their 
necessary checks to ensure proper operation. FDO will be informed 
over the RTCC Dyn. loop that the MOC is up and ready for displays. 

All updates to predicted GMTLO will be announced over RTCC CA/cB by 
Computer Supervisor. 

C. Condition. for Launch or Ascent. Computer Supervisor will request from 
FDO (RTCCDYN) permission to Condition for Launch. When cleared to 
do so, the Computer Supervisor will verify that all RTCC controllers 
are cleared for Condition for Launch, or Launch Sim, emphasizing 
that the Data Select Controller verify the correct MOCR s~~itch 

positions. 

Then via MED enter to Moc/DSC P92, SET, CSM; or P92, SET, CSM, 
SIM; and confirm with Moc/DSC that Condition for Launch Phase is 
entered via on-line print and the Condition for Launch DDD has 
lite. The current log tape will be EOF'd to ensure a full log 
tape for Launch. (Note:. LEM or Ascent may be subs tituted for CSM.) 

Following a ten second delay after Conditioning for Launch, the 
mission program goes onto a 1/2-second processing cycle with all 
the launch processing activated. The input data is scanned for 
a liftoff indication. 

After the ten second delay, the Computer Supervisor will check with 
Data Select Controller (RTCC CA/CB) that the proper initialization 
took place and ensure that all RTCC controllers are processing 
properly 'in the new phase; 

The Computer Supervisor will notify the Flight Dynamics Officer that 
the computers are Conditioned for Launch. 

D. Launch, Orbit, Trans1unar, Lunar Orbit, Transearth, Descent, Lunar 
Stay, Reentry and Abort. The Computer Supervisor will ensure proper 
and continuous operation of Moc/DSC computers and keep the Flight 
Director aware of any changes that may affect the mission. 
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The FD and Network loops are used to pass and receive any pertinent 
information during these periods and would primarily consist of 
reporting on problems that may come up •. The Computer Supervisor 
will also ensure that all RTCC controllers are constantly monitoring 
both MOC and DSC performance and will receive and evaluate any re
ports of abnormal conditions. 

The Computer Supervisor will input the proper MED to change phase to 
Translunar, Lunar Orbit, Descent, Lunar Stay, or Transearth after 
appropriate direction from the MOCR. 

E. Computer Selectovers. The purpose of a computer selectover is to 
exchange the role of the MOC and DSC computers. This action would 
be initiated when it has been determined that the MOC is not oper
ating correctly, or it is necessary to place the computer in scheduled 
P.M. Once the error is detected in the MOe and reported to Computer 
Supervisor, steps are taken to ensure that the same error does not 
exist in the DSC. 

When the DSC has been verified to be operating correctly, the 
selectover is initiated via PUI action on the Computer Supervisor's 
console. 

Selectover is initiated by first verifying that selectover control 
is at the Computer Supervisor panel by observing the Local/Remote 
indicator. The indicator light should indicate LOCAL. The two.MOC 
indicators should both be illuminated on the same side of the panel 
to show that the SSU and the Restart/Selectover panel do not give 
conflicting indications. The Selectover is then effected by de
pressing the unlighted Selectover PBI. The selectover is verified 
by observing that the MOC indicators are both illuminated on the 
appropriate side of the panel and monitoring of DDD's and on-line 
messages read by the Printer Controller. Once the selectover is 
completed and all RTCC controllers have verified that the MOC is 
operating properly, the action and current status will be reported 
to the Flight Director (FD). 

Computer M&O will be notified if the D/TV (TV Guide) is out of Sync 
in the MOC/DSC, following the selectover. 

F. Restart Procedures 

1. Channel-to-Channel High-Speed Restart 

a. A channel-to-channel restart should be performed after it 
has been determined that the MOC or DSC has developed 
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trouble and should not be used for further support. If the 
MOe develops trouble a computer selectover should be per
formed and the following procedures followed. If the Dse 
develops trouble the following procedures should also be 
performed: 

(1) The complex supervisor should select a computer whose 
restart status light is off. The DSe Function Assign
ment Panel (FAP) at the SSU should be inserted for the 
computer being restarted. Any computer whose restart 
status light is off should have the SMA (mission level) 
disks mounted and readied to prevent the MOe and DSe 
from being out of sync (TV Guide, availability of disk 
modules, etc.) after the .systems have resumed. 

(2) The restart may now be initiated, by ensuring the Mode 
Select switch is in the "OPR" position and depressing 
the restart status PBI of the selected computer. This 
will turn the PBI RED indicating the computer is in
stantaniously unavailable for restart and then WHITE 
when the restart is in progress. The bell on the re
started computer will ring signaling the operator that 
his computer is being restarted. When the restart has 
completed, the restart status light will turn RED again 
and the computer will start processing. In the event 
of restart failure, the restart status light may stay 
WHITE. This can be cleared by depressing the reset 
button. 

(3) If for any reason the computer cannot be restarted an 
appropriate print will occur on the 1443 of the MOe 
and the restart should be reinitiated if possible. 

If the restart is completed the Moe and new Dse should 
be compared by comparing displays, TV Guides and other 
outputs which would indicate the two computers are in 
sync (both in time and processing). 

(4) The Dse thumbwheel switch should be set to the computer 
just restarted. A check with the DSe operator should 
be made to ensure the correct RTOSA, SMA, and calibration 
disks have been mounted. 

(5) The reset PBI should now be depressed t'o unlatch the 
new Dse releasing the channel-to-channel adapter. If 
maintenance needs to be performed on this computer it 
can be made unavailable by a PBI action at the Computer 
M&O Console. (See Computer M&O Procedures.) 
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(1) Restart must be from a MOC to a SSC. If the thumbwhee1 
switch is set to a computer other than the MOC the 
following will occur: 

(a) If the computer is executing in real-time, the 
restart will be initiated from that computer. 

(b) If the computer is not executing in real-time, 
the restart attempt will be ignored. 

(2) The DSC thumbwhee1 switch should not be set to the 
restarted computer until .after the restart is com
plete. This would cause the computer to become un
available for channel-to-channel restart. 

(3) Cycling through the thumbwheel switches will cause 
the restart status PBI's to momentarily turn red as 
the computer ID's are selected. 

(4) Turning off the computer restart module will make the 
MOC and DSC, controlled by that module, available for 
restart by the computer supervisor on the other complex. 

c. Contingencies. If the computer restart panel fails the 
following procedures may be used: 

(1) The restart may be initiated from the other Complex 
Supervisor's Console by setting the MOC thumbwhee1 
switch to your MOC and depressing the restart status 
PBI of the computer being restarted. 

(2) The sse CPU may be used to initiate the restart by 
manually enabling the channel-to-channel adapters at 
the 2860 Selector Channel Unit and setting the channel
to-channel address, for the MOC to SSC, in the load 
unit switches and depressing the load key. 

The grid below shows the location of the channe1-to
channel adapters which must be enabled by the computer 
M&O and the address which must be dialed into the 
machine which is to be restarted. For example: 
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To restart 7sD from MOC = 7sC 

(a) Instruct computer M&O to enable the channe1-
to-channel adapter on selector channel 1 of 
computer 7sD. 

(b) Ins.trucJ: the computer operator as 7sD to 
dial in address 101 and IPL. 

Note that the channe1-to-channe1 adapter may be located 
on a selector channe1'of either machine, but the address 
and IPL must come from the machine which is being 
restarted. 

A B C D F 

CCA 1 - A CCA 1 - C CCA 2 - D CCA 2 - A 

101 201 202 

CCA 2 - B CCA 1 - B 

101 202 102 

CCA 1 - C D CCA 2 - F 

102 202 201 

CCA 2 CCA 2 - CCA 1 - F 

202 

CCA 2 - A - F 

201 101 202 102 

(3) . The restart can be accomplished by writing a restart 
tape on the MOC and using it to IPL the new DSC (see 
IPL Restart Tape Procedures). 
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d. Power Status Module. The Computer Restart Module is powered 
by a primary and secondary 28 VDC power supply and the logic 
circuits are powered by a primary and secondary 5 VDC power 
supply. The load is shared by both primary and secondary 
power supplies. If one of the power units fails, the other 
will assume the full load. The Computer M&O should be 
notified when this happens so that the primary unit can be 
replaced. 

e. Restart Test Module. The Restart Test Module is used to 
test the Computer Restart Module. The procedure for using 
this module should be followed when there is a malfunction 
in the Computer Restart Module or before conducting mission 
tests on supports. The following procedure should be used 
to operate this module: 

(1) Put the computer restart module switch in the "TEST". 
mode. 

(2) Follow the same procedures used for performing an 
actual restart. 

(3) If a switchover was performed, check the S/O light 
for the switchover signal. 

(4) After depressing the restart status PBI the restart 
test module should indicate the following: 

(a) A light should be lit indicating the correct 
signal would have been sent to enable the MOC 
to SSC channel-to-channel adapter. 

(b) The IPL signal light should be lit indicating 
a signal would have been sent to the correct 
computer (SSC) to initiate the IPL. 

(c) The 4-bit channel-to-channel IPL address should be 
displayed in the IPL address indicators indicating 
the correct address would have been sent to the 
SSC (see Appendix A). 

(5) When the test is complete, depressing the reset button 
will turn off all lights on the test module. 
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2. IPL-able Tape Restart Procedures. A tape restart may be per
formed whenever a checkpoint tape is desired or as a backup 
method to the channel-to-channel re!l'tart. It is also very 
useful for recreating a situation on which a checkpoint tape 
has been made. 

a. Writing a Restart Tape. A restart tape may be written at 
anytime during a real-time run by first assuming that a 
restart tape is mounted and ready for the restart. The 
restart may be initiated by either the logic switches on 
the complex supervisor's console br by a MED. 

(1) Logic Switches 

(a) Type A restarts should be written by placing 
Switch No. 1 in the up position, assuming all 
other switches are in the middle position and 
depressing the PBI for the computer (MOe, DSC, 
or both) wanted to write the tape. 

(b) Type B restarts should be written the same way 
as Type A except that Switch No. 1 should be in 
the down position. 

(2) MED. The following format should be used to write a 
Type A or B restart tape. 

A 
XXX, B; 

When a Type B restart tape has been written an EOF 
mark is placed on the tape and it is rewound. The 
computer writing the tape resumes processing as soon 
as the tape has been written. 

When a Type A restart tape has been written the 
computer does not continue processing but waits 
for a resume command to be given. 

b. Loading the System With A Restart Tape. A restart tape may 
be used to IPL the system and begin execution by first con
figuring the system to the same configuration it was in 
when the restart tape was written; however, volumes need 
not be on the identical devices. The same mission level 
SMA, RTOSA, and disk packs should be mounted although only 
SMA is necessary to start execution effectively. The re
start tape should be mounted on a tape unit, the tape unit 
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ID set into the load unit switches 'and the load key depressed. 
If the restart tape is a Type A'or B, the system 'will wait 
for a resume command before processing resumes," 

c. Resumes. The system may be resumed by either the logic 
switches or by MED. 

(1) Logic Switclfes. The system may be resumed by setting 
Switch No. 2 to the up position, all other switches 
to the middle position and depressing the PBI for the 
computer (MOe, Dse,or both) wanted to 'resume. 

(2) MED. The system may also be resumed by use of a MED. 
The following format should be used to resume: 

XXX, TYPE, GMT, D/TV ACTION; 

(a) ~: 

R - Resume with system time reinitialized using 
GMT clock (Le., current time). 
(This is the same as switch resume) 

RT - Resume with system time present at the 
time the restart tape was written (rounded 
to the nearest second). 

RM - Resume with the time specified (GMT) on the 
MED reinitializing system time on the even 
minute. 

(b) GMT: 

DD:HH:MM:SS - days, hours and minutes of desired 
resume time. Seconds are ignored; they should be 
zero. Valid only with type ofRM. 

(c) D/TV Action: 

N - Normal resume with no special initialization 
operation (default option). 
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option in which the following 

all D/TV background slides 

all D/TV buffers 

TV Guide. 

After the system has resumed, an allocation list will be 
printed on the 1443 of· the restarted computer showing the 
present allocation by DD NAMES, units and volume ID's and 
showing alternate device status. Tape and disk packs not 
presently mounted but needed to support the system should 
then be mounted. 

3. Checkpoint Tapes. A checkpoint tape is a Type B Restart tape. 
Checkpoint tapes may be used as backup to restore mission oper
ation ihthe event of loss of both MOC/DSC due to major system 
failure. These tapes may also be utilized for post-run problem 
diagnosis. 

4. Type C Restart. A Type C Restart is the process of bringing 
MOC/DSC up with all initialization meds for the proper phase 
and with no history data available. Refer to Paragraph 2.l.3(A) 
for detailed procedure. When Paragraph 2.1.3(A) has been accom
plished, the Computer Supervisor will enter the MED P8l, proper 
phase. 

G. Restart Conditions. Whenever one of two computers is lost, the 
Computer Supervisor determines with the aid of the Computer M&O 
whether that machine can be immediately restarted. It it cannot, 
a backup machine will be restarted. At all times during a mission 
a computer will be selected as the primary backup machine and will 
be available for immediate channel-to-channel restart. Computer 
M&O will ensure the availability of this machine with the minimum 
disk packs (SMA and RTOS) loaded. 

There are periods where continuous RTCC support is deemed essential. 
To assure this type of support, there will be a third computer 
initialized and cycling in phase with the MOC and DSC. This machine 
will not be receiving inputs in parallel with the MOC and DSC. How 
this machine is activated and switched on-line will be covered in 
detail where appropriate. 
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The thi.rd computer will be initialized using the procedures as out
lined in Paragraph 2.l.3(B) by a special controller on the CMCC. 

One such period is from Condition for Launch until a successful 
Launch phase has been completed. The computer will be initialized 
in Condition for Launch phase. At Liftoff, the computer will be 
put into the Launch phase by input of the L.iftoff event via MED. 
The computer will be continuously synchroni.zed wi.th the MOC by 
si.mulated switch inputs. 

Another critical period is the Entry phase. The computer is then 
initialized in Orbit prior to the Deorbit maneuver. This third 
computer is continuously synchronized with the MOC by appropriate 
MED inputs. 

1. One Computer Lost During Prelaunch. Inform the Flight Director 
(FD) of the loss and request permission to perform a Direct 
Restart, giving an estimate of how long will be required to 
accomplish the operation. Type A Tape Restart will be used if 
there is no SSC. 

When cleared by the Flight Director, perform the Direct Re
start as outlined. 

When MOC/DSC both are processing again, have all RTCC controllers 
verify both machines are operating properly. 

When satisfied that both the MOC and DSC are functioning properly, 
the Flight Director (FD) is informed. 

2. Two Computers Lost During Prelaunch. If two computers are .lost 
during Prelaunch, the procedure is to notify the Flight Director 
(FD) of loss and best estimate of when RTCCsupport capability 
will be reestablished. 

Perform th~ normal Prelaunch initialization task as outlined in 
Paragraph 2.l.3(B). 

When prelaunch processing has been reestablished, the Flight 
Director (FD) is informed. 

3. One Computer Lost During Condition for Launch (Either_Vehicle). 
The Flight Director (FD) is informed of the status. It can be 
assumed that the lost computer is the DSC since computer transfer 
would be initiated to assure this. 
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If a third computer is cycling the Computer M&O Controller 
(CMPTR M&O) is requested .to plug the DSC board at th'e SSU into 
the third computer and this computer is switched on,..line. Upon 
verification that the new DSC is functioning properly, the Flight 
Director (FD) is informed. 

If no third computer is cycling, a Dire.ct Restart to the SSC will 
be performed if Liftoff has not occurred. 

If this action cannot be completed prior to liftoff, a Type C 
Restart in the. DSC will be done with the proper launch events 
being input to the DSC by the Dynamics Controller. Dynamics 
Controller (RTCC CA/CB) will also enter and confirm the required 
initialization MEDs. When a DSC has been initialized in this 
fashion and verified to be functioning properly ,the Flight 
Director (FD) is informed, Until this occurs, a11RTCC con
trollers are advised to make entries to the MOC only, with the 
exception of those entries reqUired to initialize the DSC. 

4. Two Computers Lost during Condition for Launch (Either Vehicle). 
The Flight Director (FD) is informed of the status and given an 
estimate of how long until the RTCC support capability will be 
rees tab1ished. 

If a third computer is cycling, the Computer M&O Controller 
(CMPTR M&O) is requested to plug the MOC board at the SSU into 
the third computer and this computer is switched on-line. Upon 
verification that the new MOC is functioning properly, the Flight 
Director (FD) is informed. 

If no third computer is cycling, a Type C Restart will be per
formed in the appropriate phase as soon as possible. If possible, 
both an MOC and DSC should be initialized. If this action can
not be completed prior to Liftoff, the Dynamics Controller (RTCC 
CA/CB) is requested to assure the proper ESOS events be set to 
EVENT and will enter all necessary initialization MED's. When 
an MOC (and DSC if possible) has been initialized in this fashion 
and verified to be functioning properly, the Flight Director (FD) 
is informed. 

5. One Computer Lost during Launch. The Flight Director (FD) is 
informed of the status. It can be assumed that the lost computer 
is the DSC since computer se1ectover would be initiated to assure 

. this. 
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If a third computer is cycling, the Computer M&O Controller 
(CMPTR M&O) is requested to plug the DSC board at the SSU into 
the third computer and this computer is switched on-line. Upon 
verification that the new DSC is functioning properly, the 
Flight Director (FD) is informed. 

If no third computer is available, a DSC will be initialized 
in the next phase. In either case, a Direct Restart will be 
needed as soon as possible to ensure both computers are in sync. 

6. Two Computers Lost During Launch. The Flight Director (FD) is 
informed of the status and given an estimate of how long until 
the RTCC support capability will be reestablished. 

If a third computer is cycling, the Computer M&O Controller 
(CMPTR M&O) is. requested to plug the MOC board at the SSU into 
the third computer and this computer is switched on-line. Upon 
verification that the new MOC is functioning properly, the 
Flight Director (FD) is informed. 

If no third computer is cycling, a Type C Res tart will be per
formed in the Launch phase· as soon as possible. If possible, 
both an MOC and DSC should be initialized. If this action can
not be completed prior to phase change, the Computer Dynamics 
Controller (RTCC CA/CB) will be requested to enter the proper 
initialization MEDs for the next phase and enter a nominal 
vector. 

7. One Computer Lost During Orbit, Prelaunch II, Trans lunar , 
Lunar Orbit or Transearth. The Flight Director (FD) is informed 
of the status. Permission to perform a Direct Restart is 
requested. 

The appropriate Restart is performed as outlined under Restart 
procedures. Upon verification that the new DSC is functioning 
properly, the Flight Director (FD) is informed. 

8. Two Computers Lost During Orbit, Prelaunch II, Trans lunar , 
Lunar Orbit or Transearth. The Flight Director (FD) is informed 
of the status and given an estimate of how long until the RTCC 
support capability will be reestablished. 

Recovery may be accomplished in one of two ways. If a recent 
checkpoint tape is available a Type B Restart may be performed 
on both machines. The Initial Program Load (IPL) of the Re
start tape will reestablish all except those actions performed 

2.1-16 



MSC Internal Note 
No. 69~FS-2 

Mission G 

FSB, Apollo 500 

since the Restart was written. 
or it is decided the checkpoint 
Restart may be accomplished. 

If no checkpoint is available, 
tape is not valid, a Type C 

The Flight Director (FD) will be made aware of the choices 
the Computer Supervisor will recommend a course of action. 
on the decision of Flight Director the .Restart B or C will 
be performed on both computers. 

and 
Based 

then 

Upon completion of the action and verification that the restarted 
computer(s) is functioning·properly, the Flight Director (FD) 
will be informed. 

9. One Computer Lost in Abort/Entry •. The Flight Director (FD) is 
informed of the status. It can be assumed that the lost com
puteris the DSC since computer transfer would be initiated to 
assure this •. 

10. 

If a third computer is cycling, the Computer M&O Controller 
(CMPTR M&O) is requested to plug the DSC board at the SSU into 
the third computer and thisocomputer is switched on-line. Upon 
verification that the new DSC is functioning properly, the Flight 
Director (FD) is informed. 

If no third computer is cycling, a Direct Restart to the SSC will 
be performed in the appropriate phase as soon as the Flight Direc
tor (FD) will allow it. Upon completion of the action and verifi
cation that the started computer is functioning properly, the 
Flight Director (FD) will be informed. 

Two Computers Lost in Abort/Entry. 
informed of the status and given an 
the RTCC support capability will be 

The Flight Director (FD) is 
estimate of how long until 
reestablished. 

If a third computer is cycling, the Computer M&O Controller 
(CMPTR M&O) is requested to plug the MOC board at the SSU into 
the third computer and this computer is switched on-line. Up
on verification that the new MOCis functioning properly, the 
Flight Director (FD) is informed. 

If no third computer is cycling, a Type C Restart will be per
formed in the Low-Speed Abort or Entry phase as soon as possible. 
Upon completion of the action and verification that the restarted 
computer(s) is functioning properly, the Flight 'Director (FD) 
will be informed. 
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11. During any periods of mission support where only one computer 
is used (MOC), a checkpoint tape will b~ made periodically 
(appro~imately every 3 hours). This action will always be 
cleared with the Flight Director. 

2.1.4 Additional Computer Supervisor Actions 

A. Special actions are: 

1. The S43 MED can be used under.two specific circumstsnces: 
1) When BTSPDR (Plot .Board Supervisor) ABEND's or, 2) When 
the second on-line print of 'too many nominal requests' is 
received on-line. The action taken upon receipt is to purge 
all nominal queues and reset the internal program indicators. 

B. Logic control switches are located on the Computer Supervisor's 
Console. These switches, in addition to controlling restarts, 
also provide the following control. 

1. EOF a Log Tape. The setting of this switch will cause the 
current log tape to have an end of file writt~n and initiate 
data logging on a new tape volume. 

2. There are three switches available that give limited on-line 
delog capability. 

The input from the communication processor (CP) may be de logged 
in either He~adecimal or Octal fO):illat. WlTen the switch is 
entered the ne~t 20 inputs or inputs for 20 seconds, whichever 
occurs first, will be printed on the primary printer as the data 
is received. 

The CIM or ACIM (MOCR or ADEG) inputs may be de logged on-line 
in he~adecima1 format. Input of this action will Cause the 
ne~t 20 messages or input for 20 seconds to be printed on the 
on-line. 

The MEDI (switches and MEDS) may be delogged on-line in 
he~adecimal format. 

C. All requests to inhibit or retransmit ACQ data will be cleared by 
the Computer Supervisor. 

D. Handover. When the Computer Supervisor is ready to hand the comple~ 
over to another Computer Supervisor, he will ensure the log is com
plete and that all entries are understood. A brief overlap will 
ensure smooth transition. The Flight Director (FD) is informed of 
the impending handover. All problems, current mission status, and 
impending events are discussed in the handover. 
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Any situation due to loss of a computer has been cover,ed in previous sections. 

Loss of switches on the RTCC TLM console may be, recovered from card input. 
In the RTCC will be sets of IBM cards containing the switches in hexadecimal 
format. These !lwitches, when, the need arises, may be read,from th~ on-:line 
card reader, via MED, control by theappropr~ate contr~l1er. They are ,r~ad 
by a card input processor and then routed to the appropriate control pro'gr'am 
in the same fashion as they would be routed coming from the hardware. The 
only difference would be some delay in response time due to the time needed 
to activate the Reader and insert into the Reader the proper cards. 

The DeS (command) console switches, the selected source, DC, VP, ESOS and 
the Computer Supervisor's Restart and EOF switches may be simulated directly 
from MED without any cards. "P82, ZPLSGY;" will EOF the log tape. Restart 
MEDs are: 

XXX, AlB; 

,XXX, TYPE ,GMT ,D/TV ACTION; (See MED formats) 

An additional capability exists to simulate the RTCC complex switches. This 
is referred to as the "SATELLITE SWITCH BOX" and may be connected into the 
SSU in such a way as to bypass the Control Area Junction Unit (CAJU) and in
to the MOC only. Refer to Paragraph 7.1. Reference the appropriate appendix 
for specific switch entry formats. The Computer M&O Controller (CMPTR M&O) 
will make this facility available on request from the Computer Supervisor. 

Loss of a single MED can be corrected by replacing it with a spare, whereas 
loss of the MED input channel to the computer would reqUire transfer to a 
new computer. 

There are some conditions where bad data may cause program interrupts from 
a processor. The computers will be operating in the error recovery mode 
(detection of a program interrupt will not halt the total mission program) 
which may cause the program receiving the interrUpt to be terminated on 
that pass and continue with the mission processing. This will continue 
as long as the condition causing the interrupt continues. 

The loss of a ready signal on an input br output subchannel may cause unit 
checks with the device in error being identified., Again the mission pro
gram is operated in the mode that allows processing to continue despite the 
unit checks. Data for the device receiving the unit checks probably will 
be lost until the cause, of the, problem is located and corrected. 
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Loss of D/TV Output. If both MOCR & ADEG D/TV output is lost, the mission 
program will continue to operate with information of limited nature avail
able from the 1443 on-line. The loss of only one D/TV system will allow 
the RTCC to continue to monitor D/TV in either MOC or DSC, whichever is 
not affected. 

Failures that cannot be anticipated nor described in this document, when
ever they occur, will be dealt with in the manner necessary to regain 
Mission Support status. 

In event of any failure that affects the mission computers operation, the 
Flight Director (FD) will be informed. 

2.1.6 Team Handover Procedures 

In order to provide maximum continuity of mission support functions, RTCC 
Controller schedules will be established in such a way that .team handover 
within theRTCC does not coincide with a team hand over in the MOCR. A 
30-minute period of shift overlap will be scheduled to allow smooth hand
over within the RTCC. During this period each operat~ons team (incoming) 
will be briefed according to the procedure detailed below. 

A. Assembly 

1. The incoming team members will assemble in the RTCC Viewing 
Room l/2-hour before the time scheduled for assuming their 
console functions. 

2. The Computer Supervisor will determine that all team members 
are present (or accounted for) before the briefing begins. 

B. Briefing 

1. Briefing by the Computer Supervisor 

a. The Computer Supervisor of the team to be relieved will 
conduct a briefing for the incoming team reviewing such 
matters as RTCC status with emphasis on software or hard
ware problems and situations that affect mission support, 
significant mission events and progress of the mission up 
to current time as well as significant events planned for 
the support period ahead. 

b. The Computer Supervisor of the incoming team may then conduct 
a short briefing or review of the preceding brief to deter
mine that the team is ready to proceed to console briefing. 
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a. The prime controller at each console position will brief the 
incoming prime controller. This briefing will be a detailed 
review of actions completed, problems and procedures; also 
upcoming events, entries in the Computer Controller Log with 
emphasis on data saved for use· in restarts or for special 
computations, and identification of all paper tapes that may 
be used at the MED. 

b. Upon completion of this briefing and when the incoming con
troller feels that he ca.n assume the console function, the 
active controller will announce the impending handover to 
MOCR Flight Controllers and report to the RTCC Viewing Room 
for debriefing. The new active controller will brief his 
assistant and announce to the Computer -Supervisor that the 
handover is complete. 

C. Debriefing. The Computer Supervisor of the departing team will con
duct a debriefing to review activities and problems related to their 
period of support, announce the hours of the next scheduled support, 
and when appropriate, activities to be completed in the next support 
period. 

2.1.7 Emergency Call-In Procedures 

For each mission there will be made available to the Computer Supervisor a 
list of people to be called for assisting in resolving any problems or 
situations that are not within the capabilities of the RTCC controllers. It 
is felt that these would be of minimum nature due to the training and experi
ence of the controllers in handling all types of problems or suspected 
problems. 

2.1.8 Special Actions that may be Reguired for Simulations 

It is felt that due to the nature of simulations, problems may arise with 
the mission programming package. These would require in some instances 
core dumps to resolve. 

Whenever the situation arises that the Computer Supervisor feels a dump 
is needed to resolve a problem, he will request permission to do so from 
the Flight Director. Only if Flight Director concurs will the dump be 
taken. There will be many instances where a checkpoint tape taken at the 
time of the problem will be adequate to solve the problem. ' 
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All data in the RTCC, hardcopies, MED on-line, computer on-lines, log tapes, 
etc., will be turned over to the RTCC Operations Support Controller and 
held for the appropriate NASA representative, if any situation arises that 
requires data pertaining to mission support to become classified. All 
personnel in the RTCC will be made aware of the classification. 

2.1.10 In Event of Differences noted Between MOC/DSC 

During the course of a mission where an MOC/DSC configuration is utilized, 
there may be instances where differences in computed .values appear between 
theMOC and the DSC. When such a difference is noted, the RTCC Controller 
making the discovery will report same to the.Computer Supervisor. Computer 
Supervisor will then direct an overall examination of all processing aspects 
of both computers. Every attempt will be made to discover the cause of the 
differences. Recommendations from each RTCC controller will be received as 
to resolution and evaluated. The differences may be logically explainable 
and of minor significance to the overall mission support. If possible, the 
cause of the difference will be isolated and, based upon all the information, 
the Computer Supervisor will decide which computer (MOC/DSC) should be used 
for Mission Support. A selectover would be done if needed to place the 
proper computer on-line as the MOC. A Direct Restart would be performed on 
the DSC as soon as possible to bring both MOC/DSC into agreement. 

The Flight Director will be made aware of the differences and the recom
mendations of the Computer Supervisor. His concurrence on the above 
corrective actions would be needed. 

2.1.11 Problem Reporting Procedures (SIM's, Data Flow, etc.) 

All problems discovered in the Mission Program Package during Flight Con
trol Training or other premission activities will be reported as follows. 

The controller discovering the problem will complete a Discrepancy Report 
form, giving details of the failure, hardcopies, log tapes and/or on-line 
page number. All discrepancies on the Mission Program package should then 
be turned into the Computer Supervisor by the end of the run. 

The reported discrepancies are recorded on a master discrepancy list and 
one copy filed in the master file. The remainder is forwarded to the 
affected subsystem for investigation and correction. 
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All corrections are noted on the discrepancy with closing action require
ments. When necessary, modifications to the Mission Program, are included. 
Once the fix has been incorporated into the Mission Package, the discrep
ancy is closed and filed with the original and removed from the master list. 
Coordinators assigned to each mission subsystem area will then verify the 
fix in the total system environment as final verification. 
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A. Control and monitor the performance of the DC process in both 
computers. 

B. Recommend to FDO which vector should be used for ephemeris genera
tion. Keep FDO informed of possible consequences of being updated 
on a questionable vector. 

C. Advise FDO as to the quality of each ephemeris. 

D. Confer with FDO and TRACK concerning future tracking data require
ments. 

E. Evaluate both TLM and DC vectors. 

F. Perform vector comparisons upon flight controller request. 

G. Coordinate any activity concerning high-speed radar data. 

H. Evaluate the various high-speed trajectory sources. 

I. Coordinate any activity affecting acquisition data. 

J. Control and evaluate the processing of all Optics and RR data. 

K. Recommend to FDO which landing site vector should be used for 
updating the ephemeris. 

L. Ensure that the "Best Platform Solution" slot is current. 

M. Perform analysis in conjunction with Select Support. 

N. Maintain a log and adequate records so that detailed postflight 
analysis can be performed. 

O. Maintain the Predicted Site Acquisition displays (MSK IS 0086, 0087). 
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The table below indicates the communication loops to be used when com~ 
municating with various personnel. 

POSITION 

:FDO 

GDO 

RFO 

Track 

Computer M&O 

Lemon One Alpha 

IP DCU's 

Computer Supervisor 

MOC/DSC 

Other RTCC Controllers 

Remote Si tes 

Houston DCU's 

Goddard Maneuvers 

Data Analyst 

Select Support 

LOOP 

RTCC Dynamics 

. RTCC Dynamics 

RTCC Dynamics 

Trajectory Coordination 

RTCC Computer Controller 

IP Coordination/Cape 123 

IP Coordination/Cape 123 

R'+CC CA/CB 

RTCC CA/CB 

RTCC Computer Controller 

GOSS 4 (Monitor-Prelaunch only) 

CLS DROP-l 

GOSS 6 

GOSS 6 

Select Support 

With the ex~eption of "IP Coordination/Cape 123," "GOSS-2," and "CLS 
DROP-I," each of these loops should be monitored throughout the mission. 
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A. Use of station-to-station geometry is extremely important for orbit 
determination when'there is little spacecraft-to-station motion. 
The primary consideration in scheduling of site tracking times dur
ing Translunar, Lunar Orbit, and Transearth phases will be on the 
basis of their north/south (N/S) and east/west (E/W) separation. 
Since the RTCC will receive six sites' data simultaneously the con
trol and priority of which sites will send their data is given in 
the table below. 

--
PRIORITY NUMBER STATION/CRITERIA 

1 85 ft 

2 30 ft N/S 

3 85 ft E/W 

4 30 ft E/W 
, 

5 30 ft N/S 

6 WING SITE OF 
PRIMARY 

B. Not all six sites' data should be used in the orbit determination. 
The rules for choosing which sites' data should be used in the 
orbit determination are now given. Consider the following tables 
and the priority table above: 

MAD (PRIMARY) 

E/W N/S 

GDS, HSK HSK, CRO 

GWM, HAW, eRO ACN, GWM, ANG, HAW 

GYM, TEX, MIL, BDA,ANG MIL, CYI, TEX, GYM, 
BDA, GDS 

ACN, CYI 
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E/W 

HSK, 

CRO, 

ANG, 

TEX, 

E/W 

MAD, 

ACN, 

ANG, 

HAW 

CRO, 

GDS (PRIMARY) 

MAD 

GWM, ACN, CYI 

BDA, HAW, MIL 

GYM 

.. 

HSK (PRIMARY) 

GDS 

CYI 

BDA, MIL, TEX, GYM 

GWM 

FSB, Apollo 500 

N/S 

HSK, CRO 

ACN, GWM 

ANG, HAW 

CYI, MIL, MAD, TEX, 
GYM, BDA 

. 

. 

. . 

N/S 

MAD, GDS 

BDA, MIL, TEX, GYM 

HAW, GWM 

ACN 

CYI 

CRO 

The sites are given in the order that they should be chosen when a 
particular 85 foot site is primary. Further, those sites listed on 
the same level are considered comparable sites, and anyone of them 
may be chosen to fulfill the geometry requirement. It is important 
to note that upon choosing a passive site it should be used, if 
possible, for a minimum two hour period. Additionally, only four 
sites will be used in the actual orbit determination. The other 
two sites' data which will (may) be available will be considered as 
back-up in the event that bias is detected on one of the passive 
sites. Three examples of which data should be used in the orbit 
determination are given below: 

Data Which 
D2 Site Data Arriving Should Be Used 

Example III GDS GDS,MAD,BDA,ACN,HAW,PIR GDS,ACN,MAD,BDA 
Example 112 GDS GDS,MIL,HAW,CRO,GWM,PIR GDS, CRO, GWM, HAW 
Example 113 MAD MAD,RID,GWM,CYI,ACN,HSK MAD;CRO,HSK,GWM 
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1. Example 1. ACN was chosen first because it was the only site 
arriving with priority 2 and MAD was chosen as priority 3. The 
choice of BDA was optional (priority 4). As can be seen the 
choice could have been either HAW orBDA. This choice would 
depend on how much BDA/GDS data has been obtained and how much 
HAW/GDS data was expected. 

2. Example 2. CRO was the first choice for priority 2. Since 
priority 3 specified an 85 foot site of either HSK or MAD, no 
site satisfied this requirement. Thus priority 4 was then chosen 
as GWM, and priority 5 was chosen as HAW. (Note that no site 
was chosen with priority 3.) 

3. Example 3. It can be seen that CRO was the first c.hoice, HSK 
was the second choice, and GWM was chosen with priority 4. 

C. There are two basic transponders on each of the CSM and LM: 

• omni-directional 

•. hi-gain. 

The omni-directional antenna system consists of four antennae, but, 
contrary to its name, can not be seen by a radar site from certain 
vehicle attitudes. The hi-gain antenna is a more powerful system 
but can be seen from only limited vehicle attitudes. 

Table 2.2-1 summarizes the capabilities of the MSFN to track these 
antennae. 

D. The MSFN data rates are dependent not only on the trajectory of the 
spacecraft bu.t also on mission events and their proximity to either 
the earth or the moon. Given in Table 2.2-2 are the data rates to 
be used during the various time intervals. Note that for the major 
portions of the cis-lunar trajectories .the data rate is 1/90 seconds. 
The primary reason for this is to keep the data available for re
processing over at least a 10-hour interval. If Passive-Thermal
Control (PTC) cau~es substantial loss of data then the 1/60 data 
rate should be used. A rule-of-thumb is to keep each data batch 
covering a time interval of at least 2 hours but less than 3 hours. 

2.2.3.1.2 Use of Angles and Range Observations 

Angles should not be used (i.e., the NOUSE option should be entered) from 
TLI + 2 hours until GMTEI - 2 hours. As can be seen from this, the angles 
have little to no information in other than low earth orbits .• 
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TABLE 2.2-1 

EXPECTED USB CAPABILITY 

CSM SITE . RMlGE, UP RANGE & RANGE & 
ANT. ANT. VOICE & TM* TM DOWN VOICE RANGE 

. 

Lunar Orbit HG 85 Yes Yes Yes Yes 
. 

Lunar Orbit HG 30 Yes Yes Yes Yes 

Lunar Orbit OMNI 85 Yes? Yes Yes Yes 

Lunar Orbit OMNI 30 No No No? No? 

TL/TE< 105 mi HG 85 Yes Yes Yes Yes 

TL/TE<105 mi HG 30 Yes Yes Yes Yes 

TL/TE<105 mi OMNI 85 Yes Yes Yes Yes 

TL/TE<105 mi OMNI 30 No? Yes? Yes Yes 

TL/TE> lOS mi HG 85 Yes Yes Yes Yes 

TL/TE>105 mi HG 30 Yes Yes Yes Yes 

TL/TE> l05 mi OMNI 85 Yes? Yes Yes Yes 

TL/TE> 105 mi OMNI 30 No No? No? Yes? 

*Downlink voice exists when TM capability exists, but the reverse is not 
necessarily true. 

TV capability exists from CSM hi-gain to 85 foot site only - does not 
interface with ranging. 
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DATA RATES 
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DATA RATE 
(MULTIPOINT OPTION) 

TRANS LUNAR PHASE .. 

L/O to TLI . 

TLI to SEPARATION + 24 MINUTES 

SEPARATION + 24 MINUTES to MCC 1 - 2 MINUTES 

MCC 1 + 2 MINUTES to MCC 4 

MCC 4 to LOI - 2 HOURS 

LOI - 2 HOURS to LOI 

LUNAR ORBIT 

EIGHT MINUTE TRACKING PERIOD FOLLOWING A 
MANEUVER 

(Does not apply to CDH maneuver) 

EMERGENCE to OCCULTATION FOR CSM* 

EMERGENCE to OCCULTATION FOR LM 

EMERGENCE FOLLOWING TLI to EMERGENCE + 
24 J:1INUTES 

EMERGENCE + 24 MINUTES to H** 

H to GMTEI - 2 HOURS 

TRANS EARTH PHASE 

GMTEI - 2 HOURS to GMTEI - 20 MINUTES 

GMTEI - 20 MINUTES to SPLASHDOWN 
. 

1/6 sec 

1/18 sec 

1/60 sec 

1/90 sec 

1/60 sec 

1/24 sec 

1/6 sec (for 
maneuvering vehicle) 

1/24 sec 

1/12 sec 

1/18 sec 

1/60 sec 

1/90 sec 

1/18 sec 

1/6 sec 

*If HA is substantially larger than nominal then the data rate should be 
decreased accordingly. 

**H is defined to be 17000 N.M. from the moon. 
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Range observations, on the other hand, have great value until the sic is 
in the vicinity of the moon. Due to the uncertainty in the earth-moon 
distance the range observations will be biased in this region. Because 
of this, range observations should no longer be used when the sic is within 
a 17,000 N.M. height above the moon. To eliminate them use an Nth range 
option of 1,000,000. The Nth range option should.be 10 for all other times. 

2.2.3.1.3 Two-Way Site Timeline 

The TRACK controller will give all handover times to Select. He will give 
Select one of two indications: (1) Nominal or (2) Actual Time . 

If the report is "nominal" then Select should check Channel 61 for the 
planned handover times. If the handover time was non-nominal, TRACK will 
indicate the actual handover time. Upon receipt of the·handover times 
Select should make the appropriate entry i.nto the time line table. 

2.2.3.1.4 Lunar Landing Site 

No updating of this value will take place until Lunar Orbit phase has been 
initiated. 

2.2.3.1.5 ACquisition 

The acquisition program is designed to operate al,ltomatically; however, 
events can occur .which will require the attention of Data Select. One 
example is that the CP at GSFC or Houston could be down at the time the 
acquisition data was generated. The TRACK will notify Select of the need 
for retransmitting a message, and Select should immediately take care of 
this. 

If an acquisition message was sent which reflected a maneuver that was not 
performed or the maneuver definition changed after the acquisition messages 
were sent, Select should indicate the problem to TRACK and resend all ap
plicable messages. 

During periods in which the vehicles are docked and the two ephemerides are 
active, Select should inhibit the acquisition data for the LM. Thirty 
minutes prior to separation the MED to unsuppress acquisition data should 
be made. Following lunar orbit rendezvous the acquisition data for the LM 
should again be suppressed. Anytime that acquisition data is suppressed 
or unsuppressed notify the Computer Supervisor and the TRACK controller. 



MSC Internal Note 
No. 69-FS-2 
Mission G 

FSB, Apollo 500 

If FDO desires to anchor the ephemeris on a vector different from the one 
recommended, Data Select should perform the following functions: 

A. If the vector which FDO desires agrees very well with the best vec
tor, an update should be performed immediately; however, if the 
vector does not agree (or there is question as to how well the vec
tors agree) then the procedure defined below should be used. 

B. The acquisition data should be suppressed only if within the next 
10 minutes normal acquisition messages would be sent; then the 
vector which FDO desired should be used to update the ephemeris. 
When FDO is finished with this special request, the ephemeris should 
be updated with the "best" vector, the acquisition data should be 

. unsuppressed (providing it was previously suppressed), and those 
sites which missed their message should have their messages retrans
mitted.. The PSAD w:i.ll have to be consulted to determine which sites 
did miss their normal acquisition messages. 

2.2~3.1.6 of Doppler Bias 

A. General. It is important to detect and, if necessary, extract the 
3-way doppler bias from the radar data. Procedures have been 
developed which should be utilized in the cislunar phases of the 
lunar mission. 

Given in Figure 2.2-1 are the procedures to utilize to detect and 
extract any doppler bias. Assuming that there is D2 data from two 
different sites, a minimum 5 hour total time arc, and no spacecraft 
venting has occurred within the time span then the doppler bias may 
be extracted. The automatic method should be used to solve for 
biases in the post-DC chain and the manual method should be used to 
solve for the biases for data left in the pre-DC chain. 

B. Automatic Method. Upon generating the residual summary display based 
on the D2-only solution the D3 residuals should be viewed. If any 
D3 AVG residuals are .05 or greater then that D3 bias should be de
termined. A 7, 8 or 9 element solution should be performed using 
the same initial conditions as were used for the D2 only solution. 
Each solution of biases should be accepted (assuming the solution is 
good) in order to place the biases in the Table of Biases. If more 
than three biases exist the subsequent solutions will then make use 
of the previously solved biases. After having solved for all biases 
requ~st the residual summary based on the last vectqr. If any average 
residuals for D3 data are .05 pr greater then those biases should 
again be solved or the data should be eliminated if upon repeating 
the process the residuals remain this large. Once Data Select is 
satisfied with the bias determination he should then perform a 6-
element solution using the NOM option for initial conditions. A 

2.2-9 



MSC Internal Note 
No. 69-FS-2 
Mission G 

FSB, Apollo 500 

AUTOMATIC METHOD (POST DC CHAIN) MANUAL METHOD (PRE DC CHAIN) 

MSK 1570 BASED 
ON 02 - ONLY 
SOLUTION 

THESE 03 RESIDUALS 
WHICH INDICATE 
AVG > .05 SHOULD 
BE SOLVED 

USE PREVIOUSl.Y 
~. SOLVED BIASES FOR 

REQUEST 1580 F~R EACH 
BATCH OF DATA IN THE PRE 
DC CHAIN AND BASED UPON 
THE BEST VECTOR 

FOR EACH BIAS TYPE, 
AVERAGE THE AVG 
RESIDUALS OF EACH 
BATCH OF DATA 

;';' THIS DETERMINATION 

PERFORM 7, 8 OR 9 
ELEMENT SOLN FOR 
BIASES. DO AS MANY 
SOLN'S AS NECESSARY 

UTILIZING ALL 
SOLVED BIASES 
REQUEST 1570 

EITHER RESOLVE FOR 
THAT BIAS OR EXCLUDE 
THAT 03 SITE FROM 
SOLN. 

USE NOM OPTI ON 
FOR INITIAL 
CON) I TI ONS 

MANUALLY ENTER THE 
VALUES OBTAINED FOR 
EACH 03/02 BIAS INTO 
TABLE OF BIASES 

L---,-___ --', 

\ 
\ 

PERFORM 6 ELEMENT 
SOLUTION USING ALL 02 

L---------------I"'1SITES & THESE D3 SITES 
FOR WHICH THERE NOW IS 
NO BIAS 

Figure 2.2-1 Doppler Bias Extraction 
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bias smaller than .05 Hz should not be allowed to remain in the 
Table of Biases. 

C. Manual Method. Each batch of data in the pre-DC chain should be 
plotted based on the best input vector available. The AVGD displayed 
on the plot,should be recorded. After hav.ing accumulated all AVG 
values for a particular station combination the AVG values should be 
averaged. This accumulated average should then be entered into the 
Table of Biases, assuming the value is larger than .05 Hz. 

?2.3.2 General DC Procedures 

2.2.3.2.1 Displays and Their Use 

A. Low-Speed Radar Input Display (LSRID) (1618). The Low-Speed Radar 
Input Display is viewed in order to determine which stations are 
transmitting and the types of data being received to verify that 
data ID's are being routed to the correct vehicle, and to check 
the "Pre-DC Chain". 

An asterisk beside a station ID denotes data is in transmission or 
an end-of-transmission (EDT) was not received. Storage limitations 
restrict the number of stations in transmission to 15 after which 
data will be disregarded. Hence, this display should be monitored 
periodically (particularly in High-Speed Orbit) to be certain that 
no more than 15 sites are transmitting. If this situation occurs 
the S22 MED should be used to force an EOT on the oldest batch. 

Do not allow a station to become more than 21 batches old and still 
be transmitting. This situation can be recognized by observing the 
"Data in Transmission" DDD is lit and no site on the LSRID is trans
mitting. The only recourse is to manually force an EOT on each sta
tion until the DDD is turned off. 

B. DC Summary Displays (1584, 1585). As a station ends transmission 
and a Differential- Correction (DC) is performed, the results should 

_ be monitored on the DC Summary Display. Items of particular inter
est are the Delta Elements, the Root-Mean-Square (RMS) and the 
Average (AVG) of the residuals. 

If the RMS is significantly larger than the AVG residual, this might 
indicate a need for preediting. The Batch Residuals Plot should be 
consulted to confirm this. 
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C. Residual Summary Displays (1570 - 1575). These displays allow the 
controller to determine how well the current vector fits with the 
history data. A vector which well defines the orbit, when integrated 
over a time arc of 120 minutes, should fit the data, well. Residuals 
will vary with the type of orbit and vehicle configuration but, 
generally, good results are considered to be RMS values less than 
50 yards in range, 1.0 milliradians in angles, and 20 Hz in doppler 
(Earth Orbit). For a trans lunar type of trajectory, doppler residuals 
should remain less than .2 Hz. 

If residuals appear small for a short integration period of 15 minutes 
and grow larger with increasing integration (a pyramid effect) this 
may indicate velocity error in the vector or an integrator model which 
is not truly representative of spacecraft performance. 

A secondary purpose of the Residual Summary Displays is the deter
mination of biased or otherwise low quality data. When residuals 
for several batches are calculated off a vector and one station IS 

values are considerably larger than the others, this indicates that 
set of data is biased or bad. An attempt may be made to solve for 
this bias (if it is solvable) but after the Superbatch, this station 
should be excluded from the solution. 

While waiting on a Superbatch solution, residuals can be calculated 
from the same vector on two displays; one subtracting the biases 
solved for, the other not. The Residual Summary Displays take bias 
values from the Superbatch working area while waiting on a Super
batch, and the Vector Residual Summary Displays (1574, 1575) always 
take their values from the Bias Table, if any. 

D. Batch Residuals Display (1580, 1581). The purpose of these displays 
/ is to determine if the data batch contains wild or biased observa

tions and hence needs preediting. Care should be taken to generate 
the residuals from the same vector which will'be used for pre editing 
in order that the edit values may be chosen correctly. The U18 MED 
is used to specify the batch to be displayed, the vector to be used, 
and the scaling factors for the display. If left blank, the default 
vector is determined by the current status of the DC. While waiting 
a decision on the batch, or if the decision is REJECT, the input 
vector is used; if the decision is ACCEPT the output vector is used. 
The default scaling factors for the observation residuals are the 
RMS values. 
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Preediting should not be attempted if the input vector is.bad. This 
may result in all data being permanently edited. The Nl/N2 edit 
(Sll MED) should be used in this case. 

E. Batch Summary Displays (1576, 1577, 1578, 1579). These displays 
provide the controller with pertinent information of the last 30 
stations in the post DC chain. When a DC repeat is necessary, this 
display may be consulted for batch numbers available. For a super
batch, all values represent the results from the batch-to-batch DC 
except for the PBI indicators which show action taken on the Super
batch. 

F. Two-Way Site Timeline Display (1589). This display presents infor
mation defining the times at which a USB station was active. One 
of the prime responsibilities of the controller is to ensure that 
the table is correct and current. Maintenance of the time line table 
should be in accordance with the directions given in Paragraph 
2.2.3.1.3. 

G. Bias Table Display (1582, 1583). This display provides the con
troller with information of known biases that exist in range, 
2-way and 3-way doppler observations. The S13 MED is used to man
ually insert or delete known bias values. 

H. Optics Landmark Summary and Rendezvous Radar - LM Position Displays 
(1586, 1587). These displays provide information concerning the 
position determination of either the nominal landing site or the LM 
while on the lunar surface. These displays also indicate what optics 
and RR data is available for processing. 

I. Rendezvous Radar - Platform Processor (1596). This display provides 
information concerning the determination of the LGC platform align
ment orientation through the processing of rendezvous radar angles. 

J. Predicted Site ACquisition Display (87, 88). These displays provide 
ADS/LOS information for both the CSM and LEM. The U55 MED allows 
control of the time interval for site coverage. 

K. MSFN Source Validation Plots (1592, 1593). These displays allow the 
controller to determine the quality of the MSFN high-speed doppler 
data during the Ascent/Descent phases. 

L. LM Ascent/Descent Vector Selection Displays. In conjunction with the 
MSFN Source Validation Displays, these displays provide the controller 
the capability to determine the quality of the MSFN high-speed doppler 
data and evaluate the MSFN high-speed vector. 
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2.2.3.2.2 FBI's and Their Use 
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A. Vehicle. Depression of the C8M PBI selects the C8M as the vehicle 
for which the other entries are applicable. The 1M FBI selects the 
1M or the second vehicle as the vehicle for which the other entries 
are applicable. 

B. Auto/Manual. Depression of the Auto Mode FBI allows the program to 
proceed based upon program logic. This option should be used very 
sparingly and with-caution. Depression of the Manual Mode FBI will 
cause the program to wait on controller action following the next 
differential correction. 

C. Update/No Update. The Update Mode PBI- is used to update the DC 
usable vector slot, thereby making the last accepted DC vector 
available for an ephemeris update. If this PBI and no other FBI 
is entered, the last accepted DC vector for that vehicle will cause 
that vector to be tagged as a usable vector for ephemeris updates. 
While operating in this mode, all accepted vectors will be passed 
to the usable vector table. If the No Update Mode PBI is depressed, 
an accepted DC vector will not update the usable vector slot. 

D. Accept/Reject. The Accept FBI may be used in the manual mode to 
accept a DC solution. The Reject FBI may be used in the manual 
mode to reject a DC solution. 

E. 881/882/883. Depression of the 88l FBI will cause a single station 
solution (no a-priori) to be used on the current set of data. 

Depression of the 882 FBI will cause a single station with a nominal 
a-priori to be used on the current set of data. This PBI will be 
initialized premission with a diagonal matrix representing the var
iance associated with a telemetry vector. 

The 883 FBI will act as the 882 PBI; however, the diagonal may be 
changed by the 812 MED. The 812 MED initializes the matrix diagonal 
of the 883 FBI. The units of the U, V, and W components of the 
matrix diagonal are yards. The units of the U, V, and W components 
of the matrix diagonal are feet per second. 

F. Multistation. This PBI will cause a multistation solution to be 
performed on the current set of data. This overrides previous use 
of manual controls (881, 882, 883, Kf, a, Kp). 
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G. Kf Small/KfLarge. These PBI's will caUse the a-priori convariance 
matrix to be multiplied by 5 (Kf small) or 10 (Kf· large), thereby 
downweighting the previous data. 

H. a Small/a Large. These PBI's will downweight the current station 
by decreasing the a-priori weights given to the station. A factor 
of 1.118 (a small) or 1.414 (a large) will be used to increase the 
station's a's, and a subsequent DC will be performed on the data. 
It should be used sparingly and only on a set of data that might 
otherwise be rejected. 

I. Kp Zero/Kp Large. These PBI's cause the a's on ~ and drag to be set 
to zero (Kp. zero) or multiplied by 2 (Kp large). A DC will then be 
performed on the current set of data.· For longer propagation if 
the residuals are not small for the current set of data, the Kp large 
option may be used and the resulting vector evaluated. 

J. MOD F-Zero/MOC F-Large. The MOD F-Zero PBI will cause the modifica
tion of the diagonal elements of f to be set to zero and a DC per
formed on the current set of data. The MOD F-Large PBI is equiva
lent to the MOD F-Zero PBI with the exception that the value of the 
modification to the diagonal elements of f will be multipled by a 
constant. 

K. Force. This PBI causes the program to perform another iteration on 
the set of data awaiting a decision. It should be used only if the 
converging asterisk is displayed. 

2.2.3.3 Prelaunch 

A. Prior to conditioning for the M&O Trajectory and FDa confidence runs, 
adjustment may have to be made for MSFN tracking data time-tags. 
Coordinate with TRACK the possible need for modifying the time-tags 
of data. 

NOTE: S24 should be zeroed upon completion of the run. 

B. Monitor each Launch as defined in Paragraph ·2.2.3.4. 

C. During the countdown, high and low-speed boresight data will be sent 
from remote sites. It 'should be monitored in the High-Speed Orbit 
phase. High-speed data should be received but will·bein the re
start; mode. The site being received can be verified with DDD's or 
on-line delog. LOW-Speed is verified by monitoring the Low-Speed 
Radar Input Display (MSK 1618). Monitor the Radar Handover net 
(GOSS-4) during this period to determine which sites are transmitting. 
Advise Track when data is received. 
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D. While in Prelaunch and preparing to monitor high-speed orbital simu
lated data, coordinate with Track to obtain the GET of the first 
point of data on the tape. Once this has been determined, .request 
that Track have the site begin transmission at a predetermined GMT. 
Enter an S24 MED with a GMT .corresponding to the difference of the 
starting GMT minus the GET of the first point of data. Enter High
Speed Orbit processing after first advising Computer Supervisor, 
Track, and FDO. When completed, return to low~speed and prepare 
for the next site transmission. 

NOTE: If. data is transmitted in real GMT an S24 MED is not required. 

E. At the completion of all Prelaunch testing and verification activi
ties, enter: 

• S24, CSM, 00:00:00:00; 

• S24, LEM, 00:00:00:00; 

• S24, SIU, 00:00:00:00$ 

Verify by checking the on-line. 

F. If data is not received or processed correctly during any of the 
above activities: 

1. Inform FDO of the problem and request an additional run where 
required. 

2. Notify Track of MSFN data problems. 

3. Notify Computer TM if telemetry problems arise. 

4. If the problem exists with IP data, coordinate with Houston DCU's 
Lemon One Alpha, and Computer M&O as appropriate. 

5. Coordinate with Track, Computer M&O, and Computer TM until prob
lems have been resolved. Keep FDO informed of the status of 
these problems. 

G. If a radar site cannot support or one will support whose capability 
indicator is set off, confer with FDO and Track on the feasibility 
of s~tting these indicators on (off when the site is not supporting) 
with an SOO MED to control acquisition data transmission. 
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H. Verify with Track and FDO the location of all Ship and ARIA support 
and further verify that the location agrees with the Station Charac
teristics. If there is a change, enter: 

• S02, NAME, Latitude, Longitude, Height; 

I. At approximately T-l hour the MED to 'account for the, CSM and .IU 
USB transponder biases should be entered. The two MED's are as 
follows: 

J. 

• S25, -211, 2, S $ 

• S25, -176, 1, S $ 

Also at this time initialize the SS) convariancematrix and initialize 
the routing of all IU data to the LM ephemeris: 

• S12, 120, 350, 10O, .-4, .1, .5 $ 

• S26, LEM, 3, 2, S $ 

• S26, LEM, 4, 2, C $ 

• S26, LEM, 13,O,C$ 

Verify with Computer M&O that Plotboards 1 and 4 are selected and 
ready. 

K. Ensure that the Flight Control switches are set as follows:: 

SWITCH POSITION 

SIVB C.O. NORM 

Liftoff NOEV 

Others NOEV, HOLD, FULL LIFT 

Mode Select Switch Mode III 

Retro Range PBI III 
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2.2.3.4.1 Evaluation of Data Sources 
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A. The data sources are evaluated by monitoring MSK 1613, MSK 1614, 
Plotboard 1 and Plotboard 4. The first three displays provide 
V, y plots and the fourth display is latitude versus longitude for 
impact as well as the vehicle's present position. These monitors 
are used to determine which of the various data sources are in 
agreement. The operational procedures for these comparisons are: 

1. If three sources are plotting smooth, consecutive points and 
one curve differs from.the other V, y source plot, then that 
single data source is biased. Report to FDO that the source 
is biased. 

2. If any two sources agree, stay on one of these two sources. 

3. If no two sources agree, there is no sure way to tell which 
(if any) source is correct. The selected source in this case 
should be that source with the greatest confidence factor since 
liftoff. 

4. If noise appears on a source, inform FDO that the source is 
noisy. This source should be selected only if other sources 
are missing or biased. 

B. Based on these procedures the logical flow ·to select the powered 
flight source and the launch transfer vector (LTV) for Orbit phase 
is given in Figure 2.2-2. It should be noted that the selections 
are based on agreement between various sources. 

C. In general, the logic for the choice is to compare the sources 
thought to be most accurate to those thought to be most reliable. 
The desired selection is to use a TLM source for LTV and a radar 
source for powered flight. Before a TLM source is selected as the 
LTV, its out-of-plane components are checked to assure it is a 
reasonable vector. This test is performed by FDO. The flow chart 
of Figure 2.2-2 assumes this test has been passed by the selected 
TLM source. Assuming data is obtained from the IU, CMC, USB and 
IPR, the first step is to see if the USB and IPR data agree. If 
these sources are in agreement, the USB will be used for powered 
flight. The IU data is then compared to the USB and, if they agree, 
the IU is used for the LTV. In the event they do not agree, the CMC 
is compared to the USB. If these are in agreement, the CMC is used 
for the LTV. If they do not agree the USB or IPR can. be used for 
the LTV. 
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D. For the case when the USB and IPR data do not agree, a so-called 
"tie" exists. In order to break the tie, the USB and IPR are 
alternately compared to the IU and CMC data in an attempt to. estab
lish two sources in agreement. If agreement is found in this sequence 
of tests, the TLM source is used for the launch transfer vector and 
the radar source for the powered flight. If the IU or CMC does not 
substantiate either radar source, the two TLM sources are checked. 
If they agree, the IU will be used for LTV and powered flight. If 
the TLM sources do not agree, the ship radar is compared to the TLM 
sources. If agreement is found between a TLM source and the ship 
radar, the TLM is used for the LTV and ship radar for the powered 
flight source. If these do not agree, the final test is to compare 
USB versus ship. If the USB is validated it will be used. (The ship 
and IPR data cannot be compared.) If no two sources are found to 
agree, then the first available source in the reliability list of 
Table 2.2-3 is selected. 

E. Exceptions to the above rules are itemized below: 

1. At liftoff IPS should be the selected source. 

2. A booster source, IPS or IU, should be the selected source 
until TWR JET is received. The IPS source is preferred over 
IU providing validation can be made. 

2.2.3.4.2 Detailed Actions 

A. Report the DCU status and the receipt of Radar data to FDO. Should 
any problems arise, inform FDO immediately. 

1. Report the DCU status and the IPR, IPS, and USB data status at 
T-5, T-3, and T-I minutes. 

2. At T-30 seconds, request that FDO place "L/o to Normal". 

3. Report the initial receipt of IU and AGC data to FDO. 

4. Report processing of IPR and USB as soon as it commences. 

B. Keep FDO informed of the quality of each data source during Launch. 
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TABLE 2.2-3 

RELATIVE ACCURACY AND RELATIVE RELIABILITY OF 

LAUNCH DATA SOURCES 

. .. RELATIVE 
SOURCE ACCURACY RELIABILITY 

IU 1 3 

CMC 2 4 

USB 3 1 

IPR 4 2 

SHIP C BAND 5 5 
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1. If one of the sources deviates from the others, report this 
deviation or drift to FDO. 

• If any source appears noisy or intermittent, advise FDO. 

2. Advise FDO if it becomes necessary to change sources. 

3. Report the receipt of Ship data. 

C. When a source goes missing, change to the next best source and 
advise FDO and the, responsible personnel. Those personnel are: 

1. Radar 

• IP - Houston DCU's, ComputerM&O, and Lemon One Alpha 

• USB - Track. 

2. Telemetry 

• Computer TM. 

As soon as reasons for missing source are available, report the 
status to FDO. 

D. Monitor both the MOC and DSC and verify that both systems agree. 

• Keep the Computer Supervisor advised of any discrepancies 
between the two systems. 

E. Recommend to FDO the best source to enter the next phase. 

1. At SIVB Cutoff, monitor MSK 43 and Plotboards 1 and 4. 

2. Compare all GO/NO-GO solutions on this display. The source 
recommendation should be based on the following criteria: 

• The reliability the source had during the Launch 

• The number of points in the solution 

• The agreement between solutions 

• Reference Figure 2.2-2. 
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2.2.3.5 Launch Aborts (Mode I and II) 

FSB, Apollo 500 

A. Set the maximum batch size to 10 for the CSM using the S27 MED at 
Mode I or II phase entry. 

B. Monitor MSK 1615, MSK 331, and the DDD's for each source. 

C. Compare Ve versus Ho plots for all available data sources. 

D. Keep FDO informed of the data quality. 

E. Select best source based on past history and/or agreement with 
other sources. 

F. When high-speed data becomes noisy or begins dropping out recommend 
to FDO that transfer.to low-speed processing be performed. 

2.2~3.6 Earth'Orbit Insertion Procedures 

A. The logic flow for the insertion procedures is given in Figure 2.2-3. 
It is assumed that the launch transfer vector (LTV) has been selected 
and the ephemeris (EPH) has been generated from this vector. If a 
radar source was used to transfer to Orbit phase, the ephemeris 
should be updated with the first land based DC solution. If the IU 
vector was used to update the ephemeris then the first DC should make 
use of the prppagated SS3, initialized in Prelaunch. If a TLM vector 
(CMC or IU) was used to update the ephemeris at orbit initiation 
then each DC vector should be compared to the EPH vector to determine 
how well the radar data agrees with the TLM vector. After inclusion 
of CYI data in the multistation DC solution, the TLM and DC vector 
should agree within 3000 feet and 10 ft/second. If the differences 
are greater, the EPH should be updated with the DC vector. If the 
differences are within these limits no update should be performed. 
If the CYI solution is a single station solution, these limits should 
be 5000 feet and 30 ft/second. 

B. In the event of a contingency insertion in which no CMC vector or 
radar track was' obtained after the maneuver, then upon receipt of 
a TLM vector following orbit initiation this vector should be loaded 
in the Evaluation Vector Table (EVT). This vector should be checked 
only to assure that it is reasonable and no gross failures have 
occurred. With the receipt of ten tracking data points after in
sertion, a DC should be performed and evaluated to determine that 
the solution is reasonable. If an additional maneuver is required, 
FDO will direct Select tp update the ephemeris with either the TLM 
vector or the 10-point DC solution. 
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C. After completion of the low-speed data pass, normal procedures will 
be used by Select for evaluations and updates. 

D. Obtain the launch transfer vector on the vector comparison display 
and hard copy. This is to ensure that the vector is available on 
the console in the event of a type C restart in this critical period. 

E. Following LOS of CYI set the minimum elevation angle to 5°. 

• 528, CSM, 5 $ 

• S28, LEM, 5 $ 

2.2.3.7 Earth Orbit 

A. Venting will be the primary error source during this period. The 
procedures involve use of the Kr option periodically in order to 
maintain a fit of the more current data. Superbatch solutions 
should not normally be performed. Assuming the data no longer needs 
editing, Figure 2.2-4 describes the procedure for processing data 
in: this period of time. 

B. Vector Comparison 'Display Use. The GDO will require use of the 
Vector Comparison Display several times during this phase. He will 
advise Select which vectors are to be compared and the time for the 
comparison. 

C. Data Handling for Non-Venting Periods 

As a station ends its transmission, a Differential Correction (DC) 
is performed. The purpose of the DC is to obtain the state vector 
that best fits the radar data in: a weighted least squares sense. Two 
fundamental questions that arise due to this DC are: 

• Is the data valid, and' 

• Is an orbit change (or ephemeris update) r'equired. 

The logic flow to arrive at the answers is given in Figure 2.2-5. 

As the DC is performed, Data Select should monitor the DC Summary 
Display. If the residuals' RMS are small, including the new station 
data, no action is required. Small residuals are generalized to 
include RMS values less than 100 yards in range, one milliradian in 
angles and one Hertz in doppler. 
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If the residuals are close to these values, Select can exercise the 
Kp or MOD F option to alter the variances on drag and ~ or Riley 
conditioning factor and the DC can be performed again. This can be 
repeated and may bring a marginal set of data in tolerance. Another 
situation that can exist is to have a good orbit established and 
with the inclusion of a new set of data, the residuals look good, but 
the state change is large (greater than 0.5 ft/second). In this case, 
the Ka option can be used to downweight the latest data and thus 
reduce the state vector change. If the next station in line indicates 
a similar vector change, Ka can be removed from the first station and 
the solution repeated with both of the later data batches. 

If the residuals of the multistation (or batch) solution are not 
small with the addition of the last station's data, the latest data 
may require editing. The editing can be accomplished using MED entries 
such as: 

• Pre-Edit. Deletes points with residuals greater than a specified 
value (used for biased data) 

• Nl/N2 Edit. Deletes data over specified time interval (used for 
biased data) 

• DC Edit Coefficients. Deletes data with residual values larger 
than N sigma - N specified with the option call (used for noisy 
data). 

After the edit, the DC can be tried again. If the residuals are small 
after editing, no further action is required. If the residuals are 
still large, a single station (SS) solution should be performed with 
the intent of determining if something is wrong with the latest data. 
The RMS values for an SS solution should be between five and six yards 
in range, 0.1 to 0.6 mradians in angles, and less than 0.4 Hz in 
doppler. Larger residuals than. these indicate that the data is not 
as high quality as normal. If the residuals are extremely large even 
after an SS solution, the elliptic edit program will have to be 
called to ensure convergence for the SS solution. Even though the 
SS solution may be bad, it should not necessarily be rejected. Re
jection of data should be made with careful consideration given to 
the quality of the existing orbit. 
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Assuming the SS solution indicates small residuals,then one of 
several problems may be presenting itself: the covariance matrix 
indicates too great a weight on the vector; or the data is biased 
in some way (such as station location error). When two consecutive 
stations indicate large residuals, in all probability a correction 
to the orbit is necessary. This condition may arise due to small 
attitude control maneuvers. When this case is recognized, the DC 
program should be repeated to a batch of data between 30 and 45 
minutes old. Then the Kf small option should be exercised, and 
the stations in turn should again be DC'd. This procedure may have 
to be repeated several times if upon returning to the current batch 
of data the residuals are still large. Select should resort to an 
SS solution only if this procedure does not work and two successive 
stations indicate the orbit should be .changed. 

Z.2.3.8 Earth Rendezvous 

A. The desired procedure to be used following a maneuver .is to base 
the ephemeris on a·valid CMC vector for 40 minutes. During this 
period, a confirmed CMC vector should be the most accurate source, 
in the absence of any tie breaking information, provided the dif
ferences in the CMC vector and the postburn track data is less than 
5 fps. If the difference is greater than 5 fps, the postburn track 
data will be DC'd to obtain the state vector. The ephemeris will 
be based crt this DC vector. 

B. Two problems presented by maneuvers are the maintenance of the 
vehicle ephemeris and the selection of the proper weight to place 
on pre and postburndata. Both these problems are related to the 
modeling of the burn in the MPT. The ephemeris problem is related 
to how well the MPT agrees with the burn in the deterministic sense, 
while the data weight is related to the burn model in the statisti
cal sense. These problems are not independent; however, for the 
purpose of describing the maneuver procedures, they are presented 
separately. 

1. Maneuver Ephemeris Procedures. In general, the premaneuver 
ephemeris will be based on the best ·DC vector available prior 
to a maneuver and it is desired to base the postmaneuver ephem
eris on a CMC vector. The Maneuver Ephemeris Procedures, shown 
in Figure 2.2-6, are developed to perform the checks needed to 
validate the cutoff CMC vector. Since FDO has agreed to confirm 
the maneuver as accurately as possible, the NAV vector integrated 
through the maneuver, using the MPT, should agree with the CMC 
vector. Provided the CMC is available and the maneuver is con
firmed, these vectors will agree unless: 

•. The TIM link is out or noisy 
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Figure 2.2-6 Earth Orbit Rendezvous Maneuver Ephemeris Procedures 
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• Orbit perturbations occurred (such as an RCS Burn) while 
the platform output was being integrated 

• The time interval from the generation of the NAV vector to 
the time of the CMC vector is large enough that drag versus 
no-drag computations are significant. 

It should be noted that undetected platform misalignments, 
drifts, or accelerometer errors will not result in disagreement 
of these vectors. This comparison does not confirm the IMU 
performance. 

Prior to any maneuver, a continuing effort is made to compare 
the NAV vector with the latest best DC vector. If they seem 
to agree at the time of either, they can be integrated to the 
time of maneuver initiation, and differences ascertained at 
that point. An appreciable amount of time is required to take 
a new vector, generate a navigation update and uplink it to the 
onboard computer. This time can be obtained from FDO in the 
real~time operation. Prior to this time, FDO should be advised 
of the differences between the NAV vector and the one currently 
believed to be most reliable for the vehicle. This comparison 
is indicated in the maneuver ephemeris procedures logic flow. 

One other case to consider is the situation occurring when the 
best premaneuver DC vector and NAV vector do not agree. This 
amounts to having updated the vehicle with a questionable vec
tor and discovering this fact too late to re-update the vehicle. 
If this situation occurs, the NAV and CMC vectors are compared 
to obtain a feel for how well the acutal maneuver agreed with 
the MPT. This data, coupled with FDO'sinput from the crew, 
should permit a better decision on correct confirmation of the 
maneuver. If the maneuver is confirmed, the Best DC is used 
for the EPH. If it is not confirmed, the EPH is updated with 
postburn radar as soon as possible. 

In the event that a CMC vector is not available or does not 
agree with the NAV vector, the Best premaneuver vector will be 
used for the ephemeris if the maneuver can be confirmed. If a 
maneuver cannot be confirmed, or if the maneuver defined in the 
MPT is· known to be incorrect and is causing processing problems 
due to powered flight data, Select should use the S20MED with 
a time-tag at the end of the maneuver. This procedure will be 
utilized in the event·the maneuver cannot be confirmed. 
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2. Earth Orbit Rendezvous Maneuver DC Procedures. The problems 
encountered with differential corrections through a maneuver 
are due to the uncertainty in the actual burn. Schematically, 
the problem is illustrated by the foll~wing sketch. Prior to 
the burn, the track data has been used to obtain a state vector. 

DC Vector 

I 
BURN 

Pre Burn _I L--------' 

Track Datal 
LPost Burn ~ 
,Track Data· -, 

If the burn were not present, or if it were precisely known, 
the problem would be similar to fitting through an arc of data 
containing a region in which there was data dropout. In this 
case both arcs of data would receive equal weights. 

This is the situation for small maneuver uncertainties. If the 
burn is unknown (or unconfirmed), the postburn data must be used 
te determine the state of the spacecraft. In this case the burn 
uncertainty is large and results in down weighting of the pre
burn data. The effect of the burn (or maneuver) uncertainty is 
to alter the weight placed on pre and postburn data. 

Since the quality of a fit through a burn is altered by the 
maneuver uncertainty, it is necessary to vary these uncertain
ties over a data arc and observing the quality of the fit of 
pre and postburn data. The judgment of the quality is based 
on the magnitude of residuals, the trend of the residuals, the 
corrections to the state vector, knowledge of the involved sta
tion's performance, state geometry, etc. 

The logic used by Data Select is illustrated in the maneuver DC 
procedures flow chart (Figure 2.2-7). The procedures consist 
of taking new batches of postburn data as they are received and 
performing DC's using different values of maneuver uncertainties 
for each fit. The purpose is to find the best values for the 
maneuver covariance. If the pre and postburn data cannot be fit 
using the allowable covariance (maximum and minimum values spec
ified), either postburn multistation or single station. solutions 
will be used to update the ephemeris. Following the maneuver a 
data arc of 40 minutes or 160 degrees will be processed prior to 
the ephemeris update when the postburn data fits. 
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Figure 2.2-7 Earth Rendezvous Maneuver DC Procedures 
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3. Nulling of Residuals. Nulling of residuals is the process by 
which the astronauts attempt' small maneuvers following a major 
maneuver to obtain the exact 6V of the desired maneuver. Pro
cedures immediately following these maneuvers have already been 
defined; however, problems may arise in fitting data time-tagged 
at least 20 minutes after these maneuvers. The reason for this 
is that small maneuvers (up to 6 feet/second) may be reflected 
in the trajectory and not defined in the MPT. The Kr option 
may have to be utilized in this event. 

4. Maneuver Confirmation. When a maneuver is confirmed the ephem
eris is re-updated with the last anchor vector time-tagged prior 
to the maneuver. Following a maneuver confirmation it is Data 
Select's responsibility to redefine the anchor vector if a better 
vector exists. 

5. If a late reporting station's pass overlaps a maneuver at all 
then following its insertion a rechain should be caused to 
accurately chain that data around the maneuver. 

2.2.3.9 Off Range and K-factor Determination Procedures 

Given in Tables 2.2-4 and 2.2-5 are the procedures for determination of 
vectors while off-range and the conversion to on-range procedures and 
determination of K-factors by the RTCC. 

2.2.3.10 High-Speed Monitoring 

A. Lunar Reference 

1. Obtain from FDO which TLM source is to be monitored. 

2. Thrust switch should be set to NO EVENT. 

3. Enter high-speed upon direction of FDO and with concurrence 
of Computer Supervisor. 

4. Monitor DDD's and MSK 49, 72, and 70 or 71 depending on whether 
the maneuver is in-plane or out-of-plane. 

5. If average cutoff vector is desired the Thrust switch must 
be cycled to THRUST, NO THRUST. 

6. Exit high-speed upon direction of FDO. 
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TABLE 2.2-4 

OFF RANGE PROCEDURES 

OFF-RANGE 

1. Attempt to update once per revolution 

2. Data arc constraints: Minimum: 250 min 
Maximum: 350 min 
Absolute Maximum: 

(if good geometry) 
500 min (still must 
and scuth) 

3. Perform SB (nom option) ... may have to later use Kr 

4. Evaluate solution: 

a. MSK 1584/1585 RMSnop < 80 cps 
RMSR < 1000 yards 

b. Vector compare with last best on-range vector: 

!::.W < 1000 ft 
!::.YI< .6 fps 

5. Update if criteria in "4" is met 

6. Subsequent BB solutions will be bad. Do not use these. 

COMING ON-RANGE 

have data from north 

1. Continue off-range procedures until receipt of following sites: 

ANG, CYI, CRO, ETR, CYI 

.2. Initialize SS3 2000, 2000, 2, 20, 20, .2 $ (S12 MED) 

3. Perform SS3 SB (no propagation) using ANG, CYI, CRO 

4. Accept solution and continue in BB mode. 
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PRIMARY METHOD 

1. Requirements: 

TABLE 2.2-5 

K-FACTOR DETERMINATION 

a. Must have good vector from last on-range period (584 in available slot) 

b. Must have good vector from next on-range period 

c. No maneuvers occurred between the two vector times 

2. Using vector comparison do the following: 

a. Compare the two vectors near the latest vector time 

b. Plot V (downrange) vs. K-factor 

c. Have dynamics change K-factor (Needs FDO consent) 

(1) Try values K = 1, K = 2, K = 3 

(2) Then use judgement concerning proper value 

d. Stop when ~V < 1000 ft 

e. Recommend the corresponding K-factor 

SECONDARY METHOD 

1. Requirements: 

a. Arc length between 350 min and 500 min 

b. Relatively good geometry 

2. Perform SB (551 option) ..• No angles (518, ~~, NOUSE) 

3. Record RMSDOP and RMSR and K-factor 

4. Do 2 and 3 again using K = 1, 2, 2.5 and intermediate values 

5. Choose K-factor giving smallest RMS's 

6. Do not use this vector for updating ephemeris 

(Refer to off-range procedures) 
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1. Obtain from FDO which TLM source is to be monitored. 

2. Thrust switch should be set to NO TBRUST. 

3. Enter high-speed upon·direction of FDO·and with concurrence 
of computer supervisor. 

4. Monitor DDD's and MSK 49, 72,. and 70 or 71 depending on 
whether the maneuver is in-plane or out-of-plane: 

a. Advise FDO of status of data and the sources being received. 

b. Advise FDO of missing or noisy sources. If a source goes 
missing select another available source via PBI or the 
P60, change MED. 

c. If IPR appears bad notify Lemon One. 

d. Cutoff solutions for Radar should be allowed to build up 
for approximately one minute before exiting high~speed 
processing. 

e. When requested by FDO, return to low-speed processing by 
entering the P60, STOP MED. 

5. If in high-speed mode and cutoff vector is desired for later 
transfer to the Usable Vector Table, the Thrust switch much be 
cycled to EVENT then to NO EVENT. 

6. Discuss with FDO the vector with which to update the ephemeris 
after exiting high-speed mode. 

2.2.3.11 Translunar Phase 

A. Period from TLI to LM Extraction. 111lI)Iediately following TLI set the 
data rate to 18 sec.. A vector comparison near current time should 
then be obtained using these vectors: (1) CMC (2) HSR (3) EPHO. 
The FDO will make the in:ttial decision on which is the best vector. 

The initial DC solution (based on about 24 minutes of data from each 
site transmitting) following TLI should be placed in the UVT to allow 
FDO to obtain an initial determination of the magnitude of the mid
course corrections. (MCC). Notify FDO when this is accomplished. 
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The first DC update should occur at the time of 1M EXTRACTION •. Once 
the DC vector has heen used to update the ephemeris then each good 
solution should he used thereafter. This implies, of course, that 
all four sites' data should he processed for one,update rather than 
updating on each individual solution. 

Beginning at TLI + 45 minutes (begin EXTRACTION) enter the following 
MED's: 

• 
• 

B04, STOP;} 

B03, CSM 

These should be entered only upon 
FDO's direction and may occur 
earlier than this time 

B. Period from 1M EXTRACTION to MCC-l. The separation maneuver of the 
CSM/1M from the SIVB is elCpected to he a "canned"maneuver of 
approximately 20 fps. This maneuver will be performed within the 
time frame of TLI + 1.5H to TLI + 2.2H• The constraining factor is 
that separation must be performed prior to the SIVB blow down vent 
occurring near TLI + 2H 20MIN. Following separation and continuing 
for a 24 minute period the data rate should be 1/18 sec. At the end 
of this 24 minute per:l.od the data rate should be 1/60 sec until MCC-l 
(normally occurring at TLI + 9H). Following separation these MED's 
should be initialized: 

• S27, CSM, 20, 80 $ 

• S23, NOCHECK $ 

• S18, CSM, NOUSE $ 

Because of the activity taking place in this region and because of 
the sensitivity of the USB tracking system to small ~V's it is 
expected that doppler residual jumps will be frequent. The procedure 
to use in fitting the data from TLI to separation is to fit through 
all the data without attempting to fit only data since the last 
perturbation. This latter procedure results in extremely short time
arc solutions as well as poor vectors. Following separation normal 
editing and fitting procedures should be utilized. 

C. General Cislunar Procedures. As data is received those data batches 
not desired in the post-DC chain should be excluded. As each batch 
of data is initially processed, pre-editing (S08 MED) should be 
performed as necessary. By rejecting each BB solution following the 
pre-edit, Data Select can ensure that the last SB vector will be 
used to compute the initial residuals for the current batch of data. 
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This manner of processing . should help eliminate much of the use of 
the: Nl/N2 edit MED. 

Once the desired batches have been edited and are in the post-DC 
chain a sequence of steps should be taken to obtain the best results. 
These are as follows: 

1. Obtain D2-only solutiqn (weight out ranges for this and use SSl 
option) • 

2. Request residual summary based on this vector to determine which 
biases should be determined. 

3. Solve fOT all biases determined in item 2 above using all'D2 
data. and the D3 data for which the biases have already been 
solved. All values of bias determinations should be recorded 
in the' appropriate table of the log book. These bias solutions 
should use the NOM option and make: use of all range observations. 

4. The vector obtained from each bias determination as well as the 
D2 only vector should be integrated to· the time of closest 
approach to the moon. Both TCA and Hp should be recorded to 
maintain a consistency chart. The 9-element solution vector 
should compare very well to the 6-element 2-way only'solution. 
If the difference in Hp's between a 9-element solution vector 
and the 2-way only solution vector differ by as much as 2 N.M. 
then either the 2-way only solution is not adequate for an 
independent determination or the biases determined in the 9-
element solution are of poor quality. 

5. Once the biases have been determined a 6-element SB over the post
DC chain should be· performed with the intent of using this vector 
to update the ephemeris'. Evaluation of this vector should be 
consistent with item 4 above. 

6. Using the manual method of bias determination and the vector 
determined. in 5 above. the biases from the data in the pre-DC. 
chain should be determined. 

7. No bias should be left in Table of Biases if the magnitude of 
the. bias is less than .05 cps. 

8:. Those biases of D3/D2 combinations in which a 30' site is primary 
are of little consequence except to check how well the biases 
are "closing". That is to say, if time permits these biases 
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should be solved but only to evaluate the quality of ·the biases 
of the 30' passive/8S' active combinations. 

D. Orbit Perturbations. Unmodeled perturbations can be successfully 
neglected in the sense that good vectors can be obtained from long 
arc fits encompassing a period where 6V was imparted. Falling in 
this. category of unmodeled perturbations ate waste water dumps, 
urine dumps and .water boiler venting. A degradation in the fit will 
probably be incurred if the 6V exceeds .08 ft/sec (.4 cps). Obviously, 
when fitting through a data .arc containing a region whe~e 6V was 
imparted Select should use'only 6-element solutions. When 10 hours 
of post vent data have been received then only post vent data should 
be used in the OD with NOM option as input. Updating with a vector 
obtained during these periods should be done only if the FDO requires 
an update. 

Continuous venting, if it occurs, should best be coped with using 
the following procedures: 

1. Perform a SB using SS3 input. The SS3 matrix should be defined 
with position = twice nom and velocity components = 20 ft/sec 

2. Data to be used 

a. All D2 data. 

b. Break time arc into three distinct periods. 

• Period 1 = most current third 

• Period 2 = middle third 

• Period 3 = last third 

c. Use D3 batches as follows 

• All data in period 1 

• 50% of data in period 2 

• No data in period 3 

3. Use ranging from most current period in which it; is available. 
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E. Ranging. Approximately every 15 minutes the batch plot should be 
obtained of the incoming range residuals. If a bias is detected or 
even suspected a request for reranging should be made to the Track 
controller. Note in the log book the time of each request made. 

F. Use of Vector Comparison Display and Checkout Monitor. On each 
updated solution ask Computer Dynamics to display the,vector at 
time of closest approach (TCA). Note from the Checkout Monitor 
Display the quantities TCA vs. Rp for each solution vector. The 
Vector Comparison Display can be utilized to give Rp and TCA values 
for DC vectors not used to update the ephemeris by noting ,the 
flight path angle of the vector near TCA. A chart will be provided 
which gives the 6T fromTCA vs. flight path angle. 

G. Data Replay. If the computer has to be brought up with a Type C re
start then Data Select should take steps to get the D2 data replayed. 
The reason for getting a replay of the data is 2-fold: 

1. Viewing the residuals over as long a time arc as possible is 
essential to evaluate the quality of the trajectory; 

2. In the event that D3 data biases are detected and must be solved 
it is important to have as much D2 data in the solution as 
possible. 

There is no need to have data replayed which is time-tagged prior to 
the last maneuver. Also it should be pointed out that post-pass 
data can not be replayed into the RTCC while receiving real-time 
data from that site. 

2.2.3.12 Lunar Orbit 

A. General Operations. Basically the operations in Lunar Orbit are to 
collect the data at 1/30 sec and 1/12 sec rates for the CSMand LM, 
respectively and obtain one revolution SSI Solutions from four 
tracking sites; Note in the log book the page number of these vectors. 
Immediately after maneuvers," however, the 'data, rate should be 1/6.sec 
for an 8-minute tracking period (exception is CDR). If, upon plotting 
the incoming D2 residuals following each of these maneuvers, the 
doppler residuals are greater than 1000 cps then the data rate should 
be left at 1/6 sec for another 8-minute period. Otherwise the normal 
data rate should be used. Table 2.2-6 describes the procedures should 
convergence problems occur following a maneuver. Upon initially 
entering Lunar Orbit set the Nth range option for both the CSM and LM 
to 1000000. 
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If, during a particular revolution, insufficient geometry (as 
reflected in the data) is received and good geometry was received 
on previous revolutions then proceed as follows: 

1. Initialize SS3 = 100000, 100000, I, 100, 100, .001. 

2. Perform an SS3 (PBr) SB on this revolution of data using the 
best vector as input. As can be seen, only corrections to the 
in-plane elements will be obtained. 

Nominally, all biases will be obtained during trans lunar phase; how
ever if the situation develop~ so that it becomes necessary to solve 
for biases in Lunar Orbit then proceed as follows: 

• For each batch of matched data for that revolution of data 
difference the averages of the D3 and D2 site. The difference 
should be in the order, (3-D~. ) 

• Average the differences ~ (D3-D2)i 

i = 1 
N 

• Enter the resulting value into the table of biases. 

• Repeat this process for a second D3 bias if necessary. 

After having solved for the bias or biases in this manner perform 
a SB over the revolution of data using the NOM option. It may be 
necessary to use the Kr option following this in order to properly 
fit the data for this revolution. 

B. Non-nominal Procedures - Convergence Problems. Given in Table 2.2-6 
are the procedures to use when having convergence problems. If after 
attempting a certain procedure the program converges, then the result
ing vector should be used to fit as long an arc as possible using 
both D2 and D3 data. It is quite important to update the ephemeris 
with a vector as soon as possible. 

C. Optics and Rendezvous Radar Data Processing - General. In general, 
when optics and rendezvous radar data are obtained it is not processed 
until the CSM vector for that revolution is obtained. However, prior 
to that time Select should process the data using reasonable inputs 
in order to ensure that the data is properly edited and easily. process
able. Once the CSM vector is obtained the time allowed to obtain 
these solutions does not allow for much reprocessing •. 
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TABLE 2.2-6 

NON-NOMINAL PROCEDURES ~. CONV)!:RGENCE PROBLEMS 

In the event of convergence problems following any reappearance the following sequence should be 
uded: If at any point you have converged and/or fit data then return at that point to normal pro
cedures. Call off the handover if appropriate. Stay in the 1/6 sec data rate until the program 
has converged. 

1. Monitor initial residuals on incoming data using both .NOM and CMC vector. Choose the 
vector giving smallest residuals. 

2. Superbatch, all batches, best vector, SSI 

3. Superbatch, all batches, best vector, SS2 

*4. Notify FDO to have 2-way site re-range for 6 minutes independent ranges, 20·minutes updated 
ranges and then effect a 2-way hand over and do the same ranging sequence. 

5. Load S12, 300, 300, 300, 10, 10, 10 $ 

6. Superbatch, all batches, starter, SS3 

Good? [Yes] - Superbatch, all batches, subsequent vector, SSI 
- Superbatch, all batches, subsequent vector, SS2 

[No] - Continue 

7. Superbatch, D2 data only, starter, SS2 

Good? [Yes] - Superbatch, all batches, subsequent vector, SSI 
- Superbatch, all batches, subsequent vector, SS2 
- Superbatch, all batches, subsequent vector, SS3 

[No] - Continue 

8. Superbatch, D2 only, starter, SS3 

Good? [Yes] - Superbatch, all batches, subsequent vector, SSI 
- Superbatch, all batches, subsequent vector, SS2 
- Superbatch, all batches, subsequent vector, SS3 

[No] - [Wait for more Data and repeat the cycle] 
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Following LOI2 circularization landmark optics will be taken for 
practice. The normal procedures should be used in retrieving and 
processing these sightings, however, no action is to be taken with 
the solutions. 

D. Use of Optics prior to Descent. At LM touchdown minus two revolutions 
the CSM will take optical sightings on a landmark associated with the 
target 1andsite. The GDO will monitor the down1inked P22 optics data 
(MSK 993) and instruct Select when the data is present in its proper 
form, and what the landmark ID was that was sighted on. At his 
direction Select should; 

1. Enter S75, R; 

2. Verify from MSK 1586 that the data was obtained satisfactorily. 

3. Inform the GDO that we have the data and the crew may proceed. 

4. Change the landmark ID via the S78 MED to the value indicated 
by the GDO. 

5. Record in the log the ID of the current CSM REFSMMAT. 

As soon as this revolution's CSM vector is obtained following 
occultation this optics batch should be processed using COV-A, the 
CSM vector obtained for that complete revolution, and the nominal 
~AR vector for that landsite as VECIN. If the solution indicates 
a change (~~, 6R, 6A) within the allowable limits (see table below) 
then FDO ~hould be so advised and upon his direction this solution 
should be placed into the "BEST" slot of the LM Position Vector Table 
using the S72 MED. If, however, the change exceeds the allowable 
criteria then the solution should not be used and FDO should be so 
advised. The procedures to be used in the event these criteria are 
exceeded are to be supplied. 

MINIMUM/MAXIMUM CHANGE CRITERIA 
FOR PRE-DESCENT OPTICS SOLUTION 

MAXIMUM I MINIMUM 

M 
6A (TO BE SUPPLIED) 

6R 
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2.2.3.13 Ascent/Descent 

To be provided. 

2.2.3.14 Lunar Stay 

FSB, Apollo 500 

A. Phase Initiation. At touchdown FDO will tell Select what ~, A, R 
vector to input to the "BEST" slot of the LM Position Vector Table. 
He will also "mark" the time of touchdown on RTCC Dynamics loop. 
Select should choose the best two touchdown vectors (AGS, PNGCS, MSFN) 
following this time and manually enter them into the AGS and PNGCS 
slots of the LM position vector table. 

B. Optics and Rendezvous Radar Fo1lowing·Descent. During the first CSM 
pass over the LM following touchdown the CSM will take optics sightings 
on the LM if possible and the LM will track the CSM with'its rendezvous 
radar. The rendezvous radar data will be saved automatically and 
should be viewed during the collection period on MSK 1587. The optics 
data must be saved as described in Paragraph 2.2.3.l2-D upon cue from 
the GDO. It should be already tagged with the landmark ID, "01". 
The ID of the current LM REFSMMAT should be recorded in the log and 
associated with the rendezvous radar batch. 

At occultation after the CSM vector is available the optics should 
be processed using as initial ~AR (VECIN) the ~, A, R currently in 
the "BEST" slot. The other parameters should be that revolution's 
CSM vector and zero covariance. Then the rendezvous radar data should 
be processed using that revolution's CSM vector, the current "BEST" 
~, A, R as VECIN, and zero covariance. These two independent so
lutions should agree within the following limits: 

~~ = + (to be supplied) 

~A = + (to be supplied) 

~R = + (to be supplied) 

If so, reprocess the rendezvous radar'data using the current revo
lution's CSM vector, the solution vector and covariance from the 
optics solution as VECIN and COVIN. This solution will be referred 
to later as the "RTCC ESTIMATE 1" . 

If the two solutions do not agree within the limits then the solution 
from the (to be supplied) data should be termed "RTCC ESTIMATE 1" • 
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C. CSM Vector Adjustment for Plane Change Maneuver. As soon as RTCC 
ESTIMATEI is available Select should make the following S88 MED 
entry: 

S88, RTCC ESTIMATEl' BEST LM POSITION VECTOR, CURRENT REVOLUTION'S 
CSM VECTOR; 

This will place an adjusted CSM vector in the ICHE slot of the vector 
panel summary and its ID will be RRVEOI. FDO should be advised of 
its availability and the CSM ephemeris will.be updated based on this 
vector at his direction. 

Using this vector generate the Vector Residual Summary in order to 
ascertain the overall quality of the vector. Also it should be 
compared with the CSM vector input to the processor on the Vector 
Comparison display. 

D. Rendezvous Radar - Platform Alignment. 

1. During the first revolution after touchdown, gravity vectors will 
be obtained onboard and telemetered to the ground. Upon GDO's 
direction Select should make the MED entry to fetch these vectors. 

On a strictly non-interference basis this processor should be 
used on the first batch of rendezvous radar data obtained. Inputs 
should be: the LM ~, A, R vector currently in the BEST slot, 
the latest good gravity vector obtained and the rendezvous radar 
data batch. Process the data both with and without the gravity 
vector. The purpose of this operation is to verify that the 
processor could be used if necessary. 

2. During the last revolution prior to Ascent, gravity vectors will 
be obtained and a new batch of rendezvous radar is obtained. 
These gravity vectors should be fetched but no attempt should be 
made to process this batch of data unless instructed by FDO or 
GDO to do so. 

3. If this processor is called upon to provide a best set of alpha 
angles for LM altitude determination then this last revolution's 
rendezvous radar data, the "BEST" ~, A, R LM position vector, 
and the latest gravity vector should be used as inputs to obtain 
that solution. Once that solution is obtained it should be 
placed in the Best Platform Solution slot via MED and Computer 
Dynamics and GDO should then be advised of its availability. 
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E. Optics/Rendezvous Radar P.rocessing Prior to Ascent. During the last 
revolution prior· to Ascent the CSM and LM will mutually track each 
other with optics and rendezvous radar respectively. This data should 
be obtained and processed as in Paragraph 2.2.3.l4.B. The final re
sult will be referred to as RTCC ESTIMATE2. 

Once this solution is obtained the CSM VECTOR ADJUSTMENT processor 
should be used to obtain a CSM vector for Ascent targeting purposes. 
The inputs to the processor should be 

S88, RTCC ESTIMATE2, BEST LM POSITION VECTOR, LAST REVOLUTION'S 
CSM VECTOR; 

FDO should be advised when this solution vector is available and an 
ephemeris update should be made upon his direction. 

F. Limitations of Vector Comparison Display. Any vector representing 
a vehicle on the surface of the moon should not be integrated. If 
the elements of a vector are desired, this display ,may be used; how
ever, the time parameter of the S80 MED should be the same as the 
time-tag of the vector. 

2.2.3.15 Lunar Rendezvous 

2.2.3.15.1 LM Active Rendezvous 

Prior to the arrival of LM data set the range bias to -160 yards (S25, -160, 
2, S $). Following each maneuver an 8-minute arc of data should be fit with 
the intent of determining safe orbit conditions (Hp > minimum height). Per
form these solutions with the SSl option or as little a-priori weight as 
possible. Along with this vector the LGC and AGS vectors should be placed 
on the vector compare for FDO's evaluation. 

The longest possible arc fit from the data within a single revolution 
should be obtained in a SB solution using either the NOM option or SS3 
option depending on where the data arc is located. 

Figure 1. 
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If the data arc is at the beginning of a revolution (see Figure 1) then use 
SS3 PBI option where SS3 '= 100000, 100000, 1, 100, 100, .001, and the input 
vector is the best vector possible in terms of its plane orientation. If 
the data arc is as represented in Figure 2 then use the NOM option for a 
SB vector. 

Upon confirmation from FDO that the vehicles ,are docked or are in the process 
of docking, computer dynamics will copy the CSMvector to the LM ephemeris. 
Subsequent LM DC's need not be performed from that point. (Select should 
also inhibit LM acquisition messages at this point). 

2.2.3.16 Transearth Phase 

A. Initial View - Period FolloWing TEl 

1. Transfer CMC vector to EVT for evaluation upon first appearance 
after TEl. Update with this vector only if the doppler residuals 
are better based on this vector than based on the best DC vector. 

2. Set data rate to 1/18 sec prior to AOS following TEl. 

3. Set Nth range option to 10 prior to AOS following TEl. 

4. Following EOT of the first batches data following TEl (occurring 
nominally 24 minutes from AOS) set the data rate to 1/24 sec. 

B. DC Processing 

1. When satisfied with the doppler fit of the first 24 minutes of 
data following emergence then Data Select should use this vector 
for a trajectory update. 

2. If the butterfly trajectory is recognized the data rate should 
remain at 1 sample/60 seconds when the S/Creaches an altitude 
of 17,000 NM from the moon; otherwise the data rate should be 
changed to 1 sample/90 seconds. 

3. Procedures defining the following subjects are defined in 
.Paragraph 2.2.3.11 (Trans lunar Phase) and apply here also: 

a. General Cislunar Procedures 

b. Orbit Perturbations 

c. Data Replay 

d. Ranging 
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DC vector should be 
A table of the 

aid in the evaluation 

Vector ID, Vector time, V, H, Hp and y .(flight path angle). 

When current time is later than GMTEI - 2 hours and a comparison 
is desired using the ephemeris option then EPHR rather than EPHO 
should be used. 

2.2.3.17 Reentry and Reentry Preparation 

A. When within 90 minutes of RTT the HTVS acquisition message should 
be forced such that the IRV will be time-tagged at AOS + 1 minute. 

• B02, CSM, HTVS, AOS + 3 min $ 

B. At GMTEI - 2 hours enter the following MED's: 

• . S27, CSM, 6, 80 $ 

• S29, CSM, 18 $ 

• B04, START $ (Requires FDO concurrence) 

• S23, CHECK $ 

• S18, CSM, USE $ 

C. At GMTEI - 20 minutes set the data rate to 1/6 sec and minimum 
elevation angle to 3: 

• S29, CSM, 6 $ 

D. Normal DC procedures should be used for data above the sensible 
atmosphere. 

E. At one minute following GMTEI the ma~imum batch size should be set 
to 10. 

• S27, CSM, 6, 10 $ 

2.2-49 



MSC Internal Note 
No. 69-FS-2 
Mission G 

FSB, Apollo 500 

F. For data below the sensible.atmospheremultistation DC's should be 
performed as long as the data is fit. The Kr option should be used 
as often as necessary, but an SSlsolution should be performed after 
twice using the Kr option and still the residuals are large. Up
dating should occur on each vector in reentry. 

2.2.4 Contingency Situations 

A. Data Select PBI's Will Not Enter Computer. If the DC PBI's; Vector 
Control PBI's, or Selected SourcePBI's fail to enter the computer: 

1. Notify the Computer Supervisor and Computer M&O of the situation. 

2. Attempt to enter the PBI's with the appropriate PBI simulation 
MED (S99 or P96). If this still fails again notify Computer 
Supervisor and Computer M&O. (NOTE: The only P96 MEDS Select 
may enter are the source selection type.) 

3. One type of PBI failure may cause an error message of the fol
lowing type: "BMSVEC ERROR NUMBER 8" for the vector panel and 
"BMSPBI ERROR NUMBER 1" for the DC panel. 

The corrective action is to enter S99, 399; for the vector panel 
on S99, 199; for the DC panel. 

If the failure is such that no entries are being transmitted, 
the PBI's may be simulated with the S99 MED. 

B. Data Not Arriving When Expected. If radar data is not received from 
a site scheduled to track a reasonable length of time after its 
predicted AOS: 

1. Notify Track of the situation. 

2. If the problem exists with the station and no tracking occurred, 
inform FDO that no data will be received from the station for 
this revolution. 

3. If the problem exists in the data transmission, coordinate 
with Track to schedule a data replay as soon as the problem 
is fixed. 

4. If the data was needed, inform FDO the data will be late. 
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1. If data is arriving at the MOC and not the DSC, inform the 
Computer Supervisor of the problem. 

2. If data is arriving at the DSC and not the MOC, notify the 
Computer Supervisor. 

D. Maneuver NI Error. If an error is returned from the maneuver NI 
during integration from preburn to postburn data: 

1. Inform Computer Supervisor. 

2. Check with FDO to see if a maneuver confirmation will be done. 
If yes, after confirmation, rechain from thepreburn data. 

3. If the error persists, try the following recovery methods: 

a. Use the S07 to repeat to the postburn data specifying 
different input vectors. 

b. Use--the S20 MED to initia1i:?:e the DC at the best known 
cutoff time with the postburn high-speed radar cutoff or 
telemetry vector. 

c. Using the S84 MED enter a postbu~n vector into the UVT. 
Now make an entry of the S20 MED specifying this vector as 
input vector and a GMT following the maneuver. The Starter 
routine may have to be used subsequently. 

E. Status Report Module 

1. RED. This status indicates that the job to be performed cannot 
be done and also indicates to the Computer Supervisor an imme
diate need for assistance. Causes for this status are: 

a. Computer Selectover required. 

b. Loss of all high-speed data during Launch 'or in Condition 
for Launch. 

c. Loss of Console Power 
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2. AMBER. This status, used to indicate console operation, is 
not normal and hampered slightly because of: 

a. MSK request problems or loss of one Monitor. 

b. Loss of PBI entry capability into the computer. 

c. Disagreement between the MOC and PSC. 

d. Loss of low-speed data in both, systems. 

This same status is utilized by the Computer Supervisor to 
indicate that console personnel are ready to: 

e. Condition for Launch. 

f. Write (read) a Restart Tape. 

3. GREEN. Normal Status. 

2.2.5 Restart Procedures 

In the event of a restart, several MED's may be necessary depending on the 
type of res tart. 

A. Type A or Type B Restart 

1. Upon determining what radar data is necessary for replay, con
tact the Track Controller to get that action started. 

2. If optics data is needed f or replay contact the TLM controller 
to coordinate this effort. 

3. Evaluate all entries which have been changed since the time 
that the restart tape was written. These should be entered if 
appropriate. 

4. Provide Computer Dynamics with a Pl4 or Pl3 vector representing 
the latest information for each vehicle. 
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B. Type C Restart. In the event of a TypeC restart the following 
must be done: 

1. Determine what data should be replayed and notify Track •. 

2. Determine what vector to restart the DC. '" and its associated 
covariance matrix. This MED may· have to be entered·into.an 
available slot in the VPS. 

3. Provide Comp!lter Dynamics with the best vector for each ephemeris. 

4. Initialize, as necessary, the MEDS concerning Nth range option, 
~IN' etc. 

2.2.6 Records 

A. It is the responsibility of Data Select to keep an accurate and 
complete log book. Information contained in the log book will be 
defined prior to each mission; however, all notes should be re
corded in the log book rather than having separate notes. 

B. A math aide will be provided for each mission to aid in record 
keeping, ordering of hardcopies, tabulation or, in general, aiding 
Data Select to ensure fast and accurate dissemination of postflight 
trajectory information. 

2.2.7 Shift Change 

A. During all shift changes, the following items of interest should be 
discussed with the oncoming shift: 

1. MSFN Status. Which sites are down, reduced capabilities, 
problems, etc. 

2. Evaluation of the trajectory. 

3. Upcoming events. 

4. Changes to Station Characteristics or other initialization 
parameters. 

5. Other items of interest. 
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6. Have records up to date. 
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7. Provide the on-coming Select with a HIC of the latest vector 
for each ephemeris. 

B. After obtaining the prebriefing, the oncoming Select should contact 
Select Support for any briefing items that.he might have. 
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2.3 SELECT SUPPORT PROCEDURES 

2.3.1 
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A. Maintain cognizance of the quality of each trajectory. 

B. Advise Select of the following: 

1. Quality of each trajectory 

2. Ways of improving the trajectory 

3. Impending problems 

c. Assist the Data Select in coordinating activities as necessary. 
These activities may include: 

1. Data replay 

2. Future data acquisition plans 

3. Upcoming mission events 

D. Prepare the Tracking Schedule for Cislunar and Lunar Phases. 

2.3.2 Voice Loops 

The table below indicates the communication loops to be used when communi
cating with various personnel. 

POSITION 

DATA SELECT 

COMPUTER SUPERVISOR 

MoclDSC 

OTHER RTCC CONTROLLERS 

TRACK 

GSFC DATA ANALYSIS 

COMPUTER M&O 

2.3-1 

LOOP 

DATA SELECT 

RTCC CA/GB 

RTCC CAiCB 

RTCC COMPUTER CONTROLLER 

TRAJECTORY COORDINATION 

GOSS 6 

RTCC COMPUTER CONTROLLER 
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A. General. Since the Select Support (SS) position has no MED capability 
he must interface with the other RTCC controllers for assistance in 
this area. The Data Select should be contacted for items pertaining 
to tracking and data processing, and the Dynamics Controller should be 
contacted for all other trajectory related entries. 

B. Site Configuration Message (SCM) Preparation. Preparation of SCM's 
should be done well in advance of'the expected tracking times in order 
that they can be properly processed by the personnel involved. In 
preparing these tracking schedules the SS should take into consider
ation the quality of track, the length of arc currently retained in 

,the post DC chain, the biases which must be determined, the geometry 
reflected in the expected track and upcoming mission events such as 
vents or maneuvers. 

For cislunar tracking the 85' MSFN sites rather than the 30' sites 
should primarily be scheduled for 2-way tracking; however, 30' sites 
should be scheduled if no 85' site is available to satisfy the 
maneuver requirement 'of handing over between one and two hours follow
ing a maneuver. 

2.3.4 Records 

It is the responsibility of Select Support to keep an accurate log book. 
Information contained in the log book is left to the discretion of the con
troller; however, all notes should be recorded in the log book rather than 
having separate notes. The log book will be used at the conclusion of the 
mission to construct a combined postflight report. 

2.3.5 Handover 

Shifts with approximately one hour overlap are scheduled for the process 
of handing over. During this period the Select Support going off shift 
should advise the on-coming Support of the following: 

A. Quality of trajectory solutions 

B. Off nominal situations 

C. Problems of special interest 

D. Mission deviations and upcoming events 

Before leaving the console each day the log book should be completed. 
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2.4.1 General Responsibilities 

FSB, . ApoUo 500 

A. Control and/or monitor all trajectory computing requirements 
requested by Flight Dynamics personnel in the MOCR for all 
mission phases. 

B. Control and/or monitor all computing requirements related to the 
support of experiments. 

C. Keep the Flight Dynamics Officer informed concerning the RTCC 
status. 

D. Keep Flight Dynamics personnel in the MOCR informed concerning 
the availability of displays. 

E. Monitor the RTCC and MOCR Dyanmics communication loops continuously. 

F. Coordinate Computer Dynamics activities with those of other RTCC 
controllers so that system integrity and efficiency of support 
functions are maintained. 

G. Monitor the DDD's for confirmation of events and phase. 

H. Maintain the data necessary for a restart. 

I. Indicate an appropriate status at all times. 

2.4.2 General Operating Procedures 

2.4.2.1 Voice Loops 

A. RTCC CA/cB. This loop is to be used for communications with the 
Moc/DSC and the Complex Supervisor. 

B. RTCC Computer Controller. This loop is to be used for communications 
with other RTCC controllers. 

C. RTCC Dynamics. This loop is generally used for communications with 
the Flight Dynamics, Retrofire, and the Guidance Officers (except 
during the Launch phase when MOCR Dynamics will be used by the 
Guidance Officer and the RFO.) 
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D. MOCR Dynamics. This loop is generally used for communications 
with the Retrofire Officer and the Guidance Officer during Launch. 

E. Flight .Director. This loop should be monitored at all times •. 

2.4.2.2 Temporary Absence from Console 

A. With Backup Controller Present. Request permission from Complex 
Supervisor to leave console, giving an approximate time of absence, 
on the RTCC CA/cB loop. Upon returning, notify the Complex Supervisor 
of your return. 

B. Without Backup 'Controller. Request permission to leave the. console 
. from the Flight Dynamics Officer (RTCC Dyn.) , and the Complex Super
visor (RTCC CA/CB). The MED should be turned off, any displays re
leased, and an AMBER status indicated. Upon returning, the above 
personnel should be notified and the appropriate status indicated. 

2.4.2.3- Console Status Indication 

A. RED. This status indicates that the controller is unable to per
fOrm his normal duties. 

B. AMBER. This status indicates that the performance of the normal 
duties is somewhat impaired. 

C. GREEN. This status indicates that normal duties may be performed 
as to the procedures contained herein. 

2.4.2.4 Two Machine Configuration 

A. The MED switch setting should be set to Moc/DSC for this configur
ation. 

B. When running with MOC/DSC, Computer Dynamics will periodically 
evaluate displays from both machines to ensure consistent processing 
and timing. (MSK 45, 46, 47, 1503, 54, 69). The displayed parame
ters and update cycles will be compared. The Complex Supervisor . 
will be notified of any deviations (RTCC CA/CB). 

2.4.2.5 Maintenance of Dynamics Log 

All parameters provided by Flight Controller personnel must be entered into 
the Dynamics log and the GMr of the request .recorded. All'premission data 
problems encountered throughout support will also be entered. 
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A. Controller Going Off Shift 
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1. Ensure that Log contains all up-to-date numbers needed to 
initialize the computers in their prese:nt configuration, to be 
provided in a 'summary checklist form. ,Provide the onc'oming 
controller with paper tapes containing all required type C 
restart initialization data. 

2. Provide a concise verbal briefing to the oncoming controller 
covering any problems and/or situations arising during the 
past shift, and the details of any work outstanding. 

3. Inform the FDO (RTCC Dyn.) of the impending handover. 

4. Indicate an AMBER status when team handover begins. 

B. Controller Coming On Shift 

1. Review the log and restart data provided and be responsible 
for ensuring that any questions arising from the log book 
data or briefing are resolved. 

2. Inform the Complex Supervisor (RTCC CA/CB) that the handover 
is complete after evaluating the computer and indicating a 
status in agreement with the situation. 

3. Inform the FDO (RTCC Dyn.) that the handover is complete, the 
present status of the computer, and that any outstanding work 
requests will be processed in the normal manner. 

2.4.3 Prelaunch 

2.4.3.1 Initialization in Prelaunch Phase 

A. Enter the Prelaunch initializ,ation MED's into the MOC/DSC when 
so directed by the Complex Supervisor (RTCC CA/CB) and notify him' 
upon completion. 

1. Initialize the Mission System with the mission type and day of 
year (P80). (A detailed description of the MED formats is 
available in Paragraph 4.1.) 

2. Initialize the center-of-gravity tables for the CSM, 1M 
(ascent and descent), LM ascent (Mll). 
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B. Notify the Flight Dynamics Officer (RTCC Dyn.) of the status of 
the RTCC and the availability of his Prelaunch displays after the 
Prelaunch phase has been entered. 

2.4.3.2 Prelaunch Functions 

A. Enter the predicted GMTLO (P10) indicating the TRAJ option when 
directed by FDO (RTCC Dyn.) and read. back the input time for con
firmation. GMTLO is to be given in days, hours, minutes, seconds, 
and centiseconds. 

B. Upon direction by GDO (MOCR Dyn~) establish the GMT of Guidance 
Reference Release (GRR) for the spacecraft (P12) and booster being 
launched, and the Launch Azimuth. GMTGRR will be given in days, 
hours,minutes, seconds, and centiseconds. The Launch Azimuth 
will be in degrees correct to the nearest one thousandth of a de
gree. Read back the inputs for confirmation, Verify that the 
Launch Azimuth is consistent with the azimuth computed on the P10 
TRAJ MED. 

C. Upon direction by RFO (MOCR Dyn.) establish the GMT of zeroing 
Spacecraft Registers (P1S) for the Command Module Computer (AGC) , 
1M Guidance Computer (LGC) or the LM Abort Guidance System (AGS) 
as required. The AGC and LGC GMTZS will be given in days, hours, 
minutes, seconds, and centiseconds. the AGS GMTK will be defined 
by a delta time from GMTZS (LGC) in days, hours, minutes, seconds, 
and centiseconds. Read back the inputs for confirmation. 

D. Upon direction by RFO (MOCR Dyn.) establish new vehicle weights 
(MsO), areas (Ms1) , and fuels (M49) for the CSM, LM, and/or SIVB 
as required by actual prelaunch loading. ' 

E. Upon direction by FDO initialize the Skeleton Flight Plan Table by 
entering an F62 MED specifying day of year, opportunity, and launch 
azimuth. 

2.4.4 Launch 

2.4.4.1 Initialization in Launch Phase 

Perform the following when so directed by the Complex Supervisor (RTCC CA/CB). 

A. Verify that the MOC/DSC is in Prelaunch phase. (See Paragraph 
2.4.3.1 and by the phase DDD). 
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B. Verify that the following Prelaunch functions (Paragraph 2.4.3.2) 
have been performed: 

1. Th~ nominal GMTLO has been entered (P10). 

2. The nominal GMTGRR's for all vehicles have been entered (P12). 

3. The nominal GMTZS for all required onboard computers have 
been entered (P1s). 

C. Verify with the RFO (MOCR Dyn.) that the present vehicle weights, 
areas, arid K-£actors are correct. If an update is needed, enter 
M49, MsO and Msl as required. (Paragraph 2.4.3.2.) 

D. Inform the Complex Supervisor (RTCC CA/CB) that the Launch phase 
initiali~ation is complete. 

E. Inform the FDO (RTCC Dyn.) of the present computer phase, the 
availability of his Launch displays, and the present RTCC status 
when the Complex Supervisor has conditioned the MOC/DSC for Launch. 

·F. Inform the BFO of the current setting of the Target area select 
switch and the GDO of the setting of the wedge angle monitor select 
switch. 

2.4.4.2 Launch Functions 

2.4.4.2.1 General Launch Functions 

A. Monitor the FDO and RFO Launch Digita1s (MSK's 43 and 330). 

NOTE: All Launch phase displays should be channel attached. 

1. Verify that the GMTLO and GMTGRR are consistent with those 
input; if not, inform the RFOand the GDO (MOCR Dyn.) of 
the ·deviations. 

2. Verify that the GET displayed is properly updated; if not, 
inform the Complex Supervisor (RTCC CA/CB) of the discrepancy. 

3. Verify that the V vs Y on Plotboard 1 is consistant with that 
displayed (MSK 43); if not, inform the Complex Supervisor of 
the discrepancy. 

4. Verify that the ¢, AlP on P1otboard 4 is consistent with that 
displayed (MSK 330) and, if not, inform the Complex Supervisor 
of the dis crepancy. 
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5. Verify that the displayed parameters are consistent between 
the MOC/DSC; if not, inform the Complex Supervisor (RTCC CA/CB) 
of the deviations. 

B. Monitor the DDD's for the following events and report the receipt 
of each to the FDO, (RTCC Dyn.) 

1. Liftoff 

2. Tower Jettison 

3. SIVBC/O 

4. SEP On/Off 

5. Thrust On/Off 

6. Abort/Hold/Orbit. 

Verify that these events occur in a nominal sequence, at near nominal 
times, and do not drop out •. If any deviation is noted, it should be 
immediately reported to the FDO (RTCC Dyn.). Report to the Complex Super
visor any deviations. in the MOC/DSC DDD status. 

2.4.4.2.2 Detailed Launch Procedures (In Nominal Time Order) 

A. Upon receipt of Liftoff, confirmed by the L/o DDD, phase change, 
and display updates, (MSK's 43, 330) report to the FDO (RTCC Dyn.) 
that the Computers have Liftoff. Confirm via the on-line that the 
L/O switch is in the event position; if not, notify the FDO (RTCC 
Dyn.) • 

B. Correct GMTLO (P10) when directed by the RFO, (MOCR Dyn.) verifying 
the input via MSK 43, and confirming the input GMTLO to the RFO by 
reading back the input time. 

C. Correct GMTGRR (P12) for the vehicles as directed by the GDO (MOCR 
Dyn.), verifying the input GMT's via the on-line and MSK 330, con'
firming the input to the GDO by reading back the input time. 

D. Correct GMTZS (P15) for the required onboard computer as directed 
by the RFO (MOCR Dyn.), verifying the input via the on-line, and 
confirm to the RFO the input GMT. 

E. Upon receipt of Tower JETT, verify via DDD's the MSK 330 that the 
recommended Abort Mode is Mode II. Confirm via on-line that the 
TWR JETT ESOS switch is in EVENT status. If the switch is not in 
EVENT status, so inform FDO (RTCC Dyn.). 
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F. Upon achieving the minimum mission reference criteria for Mode III 
Abort, verify via DDD's and MSK 330 that the recommended Abort Mode 
is Mode III. 

G. Upon receipt of SIVB Cutoff,verify the initiation of Hold phase 
computations via DDD's and MSK's 43 and 330. Hardcopy MSK's 43 
and 330. Confirm via on-line that the SIVB Cutoff switch is in 
EVENT status. If the switch is not in EVENT status, so inform 
FDO (RTCC Dyn.). 

H. If S/C separation is required, 'verify receipt of the S/C Separation 
switch via the DDD's and the on~line. The lack of this switch 
should be reported to the FDO (RTCC Dyn.). 

1. If a Mode III or Mode IV maneuver is required, verify receipt of 
the Thrus t swi tch via MSK' s 43, 330, and the DDD' s. Inform the 
FDO of the presence of the Thrust. switch. 

J. Verify the receipt of the proper status of the A/H/O switch via 
the DDD's, on-line, and phase change (See Paragraph 2.4.8.4). If 
the wrong setting was entered, or if the switch is not recognized, 
notify the Complex Supervisor i1l1l1iediately, (RTCC CA/CB). 

K. If the FDO (RETRO) ESOS switches fail during the Launch phase, 
Computer Dynamics will be responsible for entering the switches 
when so directed by the FDO (RTCC Dyn.). The Confirmation of the 
event will be as outlined for that event in Paragraph 2.4.12.5. 

2.4.5 Abort 

2.4.5.1 Mode I Abort 

2.4.5.1.1 Initialization in Mode I Abort (Low-Speed) 

A. Enter the Mode I Abort initialization MED's into the MOC/DSC when 
so directed by the Computer Supervisor, and notify him upon com
pletion thereof (RTCC CA/CB). 

1. Initialize the Mission System with the mission type and day 
of the year (P80). 

2. Enter the correct GMTLO, GMTZS, GMTGRR and launch azimuth for 
the vehicles required. (MED's PlO, PIS, and P12, respectively.) 

3. Enter the desired initial vector (P14). For restarts, obtain 
the last Abort Mode I anchor vector from the on-line if avail
able; if not, enter the last Hold phase vector from Launch. 
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4. Computer Dynamics will ensure that all values were entered 
correctly by comparing the desired values with the on-line. 

B. Notify the FDO (RTCC Dyn.) of the RTCC status, phase, and avail
ability of his Mode I Abort displays after confirmation of phase 
change to Abort Mode I. (See Paragraph 2.4.8.4.2.1 for Mode I 
phase verification.) 

2.4.5.1.2 Mode I Abort Functions 

A. Monitor MSK's 331 and 44 for time updates and consistent display 
parameters. Verify that the displays update upon receipt of a 
high- (low-) speed vector update. Report to the Computer Command 
any deviations noted (RTCC CC). 

B. Ensure that MSK 333 indicates appropriate data where available. 
The lack of this displayed data should be reported to the Computer 
Command (RTCC CC). 

C. Monitor the MOC/DSC for deviations in time and/or trajectory by 
comparisons of MSK's 331, 44, and 349. Any deviations, so noted, 
should be reported to the Computer Command (RTCC CC). 

2.4.5.2 Mode II Abort 

2.4.5.2.1 Initialization for Mode II Abort (Low-Speed) 

See Paragraph 2.4.5.1.1 (insert Paragraph 2.4.8.4.2.2 for Mode 11 Phase 
Change verification). 

2.4.5.2.2 Mode II Abort Functions 

See Paragraph 2.4.5;1.2. 

2.4.5.3 Mode III Abort 

2.4.5.3.1 Initialization for Mode III Abort 

See Paragraph 2.4.7.1 

2.4.5.3.2 Mode III Abort Functions 

See Paragraph 2.4.5.3.2. 
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A. Enter the Orbit phase initialization MED's into the Moc/DSC when 
directed by the Complex Supervisor and report to him when com
pleted (RTCC CA/CB). 

1. Initialize the Mission System with the mission type and day 
of year (P80). 

2. Enter the corrected GMTLO, GMTGRR, and GMTZS for all vehicles 
required. (MED's PlO, P12, PIS, respectively.) 

3. Enter the desired initial vector (P14 or P13). 

4. Establish the correct weights, areas, and K-factor for the 
CSM, LM, and SIVB as required. 

5. Establish the desired initial vehicle configuration for both 
ephemerides (M55). 

6. Establish SIVB continuous vent scale factor (P33). 

7. Initialize the GET to begin continuous venting (M55). 

8. Initialize the Experimental Site Ground Point Table (P32) if 
so directed by the Flight Crew Experiments personnel. 

9. Initialize the Sic Center of Gravity Tables if known to be 
different from Prelaunch nomina Is (MIl). 

10. Establish the CUR REFSMMAT for the CSM (GOl, GOO) and, if 
applicable, the CUR and AGS REFSMMAT's for the LM. 

11. Establish the SkeletDn Flight Plan Table (F62). 

12. Establ;i.sh the Cape Crossing Table (Pl7). 

2.4.6.2 Orbit Functions 

2.4.6.2.1 Trajectory Functions 

A. Monitor the FDO Orbit digitals (MSK 45 and 46) and 'evaluate the 
following: 

1. Present position data is updated on a l2-second cycle. 
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2. Cape CrO'ssing time and revelutien number is updated up en 
cressing the Cape. 

3. Le~gitude ef ascending nede is updated upO'n crO'ssing the nO'de. 

4. Apegee/Perigee data is updated upen cressing apegee er perigee. 

5. TO'tal vehicle weight is updated after each maneuver. 

6. When directed by Flight Dynamics persennel (RTCC Dyn.), enter 
the fellewing MED's to' generate predicted infermatien; U12, to' 
ebtain predicted ape gee/perigee infermatien; U13, to' ebtain 
predicted time O'f cressing any geO'graphic lengitude; U14, to' 
ebtain the geegraphic leng:Ltude of the vehicle assO'ciated with 
any time. 

7. When EI parameters appear en the display cO'nfirm via the en-line 
and infO'rm the FDO (RTCC Dyn.) that we are en an impacting tra
jectery. 

8, When an asterisk and a number are displayed, inferm the FDO 
(RTCC Dyn.) ef the significance ef the number. 

B. When directed by the FDO (RTCC Dyn.) cause the checkO'ut mO'niter to' 
display the desired vecter and ether related parameters fO'r the re
quested time, maneuver, revO'lutien, y, R, O'r H with respect to' the 
desired reference ECr, ECT, MCr, MCT, O'r EMP (U02). 

C. MO'niter the Predicted Site Acquisitien Table (MSK 55 and 56) and 
periedically, upen request ef FDO O'r Data Select, update with a 
U15. Nete this display dO'es net update upO'n trajectO'ry updates 
and will display incerrect data after trajectery updates until a 
U15 MED is reentered. 

D. UpO'n directien by Flight Crew (RTCC DYIl.) generate (U16) Experi
mental Site AcquisitiO'n data (MSK 1506). 

E. Upen directiO'n by Flight Crew (RTCC Dyn.) update (P32) the Ex
perimental Site GrO'und PO'int Table. 

F. MO'niter the Sunrise/Sunset Display (1502) fO'r updates upO'n display 
request. Enter MED U08 upen request frO'm FDO (RTCC Dyn.) to' change 
the beginning time O'r revelutien. 

G. MO'nitO'r the MeO'nrise/MO'enset Display (1501) fO'r updates upO'n manual 
entry (UOl). 
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H. Upon direction by FDO (RTCC Dyn.) transmit (A06) a vector from the 
Usable Vector Table to Marshall Space Flight Center or to the ACR. 
Verify the transmission via the on-line and the teletype hardcopy. 

I. Upon direction by FDO (RTCC Dyn.) transmit maneuver information to 
Goddard Space Flight Center (A09). Verify the transmission via the 
on-line and the teletype hardcopy. 

J. Upon direction by Flight Crew Support (RTCC Dyn.) update (P32) the 
Landmark Acquisition Target Table. 

K. Upon direction by Flight Crew Support (RTCC Dyn.) generate (U17) 
the Landmark Acquisition Display (MSK 1508) by entering begin time, 
delta time, and reference body. 

L. Upon direction of FOO (RTCC Dyn.), initialize the Space Digita1s 
(UOO). Required initialization quantities to be supplied by FDO 
are: vehicle, central body. 

M. Upon direction by FDO (RTCC Dyn.) , generate a desired column of the 
Space Digita1s UOL The required inputs are: column, time, or 
maneuver number. For column 2 additional required inputs are in
clination arid ascending node (in Moon-centered Inertial -MCI). 

N. Perform the following High-Speed Orbit Phase functions: 

1. Verify with the Command Controller and FDO that prior to 
entering High-Speed Processing required maneuver nomina1s 
have been scribed if applicable. Monitor MSK's 49, 70, 71, 
and 72. 

2. Monitor the Thrust switch DDD and ensure that the thrust on 
event is received at or near the planned ignition time. Advise 
FDO (RTCC Dyn.) if switch indication is not received. 

3. Monitor the Thrust switch DDD to ensure that the thrustoff 
event is received at or near the planned cutoff time. Advise 
FDO (RTCC Dyn.) if the switch indication is not received. 

4. Verify via MSK 45, 46 that upon returning to Low-Speed Process
ing both MOC/DSC remain in sync and begin the normal 12-second 
update cycle. 

O. The Dynamics will perform the following guidance op'tics functions: 

1. Upon direction by GDO (RTCC Dyn.) perform (GOO) a REFSMMAT 
locker movement of a requested matrix to a new locker position. 
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Verify that a new REFSMMAT of the type required has been 
established and printed on-line and that its ID number has 
been properly incremented. Inform the GDO upon verification. 
Advise the command and select controllers (RTCC CC) if a new 
CUR or AGS REFSMMAT has been established by giving the source 
and its effective time. Log the CUR's ,or AGS's source, time 
entered and effective time. 

2. Upon direction by GDO (RTCC Dyn.) manually enter (G01) a 
REFSMMAT into a requested locker position for a specified 
vehicle. Verify that a new REFSMMAT of the type required has 
been 'established and printed on-line and that its number has 
been properly incremented. Inform GDO upon verification. 

3. Upon direction by GDO (RTCC Dyn.) transmit (G02) a specified 
REFSMMAT to the RTACF. Verify that an on-line comment has 
been printed stating that the transmission has taken place. 
Inform GDO upon verification. 

4. Upon direction by GDO (RTCC Dyn.) compute and save (G03) a 
local vertical alignment for a specified time as the CSM/LM LCV 
REFSMMAT. Verify that a new CSM/LM LCV REFSMMAT has been estab
lished and printed on-line and that its ID number has been prop
erly incremented. Inform GDO upon verification. 

5. Upon direction by GDO (RTCC Dyn.) save (G11)/(G21) the matrix 
currently in the telemetry-trajectory interface table as the 
CSM/LM TLM REFSMMAT. Verify that a new CSM/LM TLM REFSMMAT 
has been established and printed on-line and that its ID number 
has been properly incremented. Inform GDO upon verification. 

6. Upon direction by GDO (RTCC Dyn.) save (G11)/(G21) any other 
valid CSM/LM REFSMMAT or a desired REFSMMAT computed for a 
particular maneuver as the CSM/LM DMT REFSMMAT. Verify that 
a new CSM/LM DMT REFSMMAT has been established and ,printed on
line and that its ID number has been properly incremented. 
Inform GDO upon verification. 

7. Upon direction by GDO (RTCC Dyn.) save (G11)/(G21) the matrix 
currently in either the spacecraft setting, manual column of 
the Retrofire Digita1s, primary or manual column of the Return 
to Earth Digita1s as the CSM/LM DOD REFSMMAT. Verify that a 
new CSM/LM DOD REFSMMAT has been established and printed on
line and that its ID number has been properly incremented. In
form GDO upon verification. 
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8. Upon direction by GDO (RTCC Dyn.) compute and save (Gll)/(G2l) 
a matrix based on manually entered or saved telemetry optics 
data as the CSM/LM OST REFSMMAT. Verify that a ,new CSM/LM OST 
REFSMMAT has been established and printed on-line and that its 
ID'number has been properly incremented. Inform GDO upon 
verification. 

9. Upon direction by GDO (RTCC Dyn.) save (Gll)/(G2l) CSM/LM low
speed optiCS or attitudes from the telemetry-trajectory inter

'face table. Determine if an,on-line comment has been printed 
concerning validity of requested data. ' 

10. Upon direction by GDO (RTCC Dyn.) manually enter (G12) sextant 
optics and/or IMU gimbal angles for the CSM. Inform GDO upon 
completion of task. 

11. Upon direction by GDO (RTCC Dyn.) manually enter (G22) AOT 
optics and/or IMU gimbal angles for the LM. Inform GDO upon 
completion of task. 

12. Upon direction by GDO (RTCC Dyn.) compute and save (G23) a 
matrix based on specified attitudes for the LM and CSM, a CSM 
REFSMMAT and docking angle as the LM DOK REFSMMAT. Verify that 
a new LM DOK REFSMMAT has been established and printed on-line 
and that its ID number has been properly incremented. Inform 
GDO upon verification. 

13. Upon direction by GDO (RTCC Dyn.) generate (G10) the CSM 
Guidance Optics Support Table (MSK 229) for the requested time, 
REFSMMATS,attitudes, optics, and starting search star. Re
quested REFSMMATS, attitudes, and optics must be available to 
the processor prior to generation of MSK 229. Inform GDO upon 
completion of task. 

14. Upon direction by GDO (RTCC Dyn.) generate (G20) the LM Optics 
Support Table (MSK 239) for the requested time, REFSMMATS, 
attitudes, stars, starting search star, COAS axis and ADT detent. 
Requested REFSMMATS and attitudes must be available to the com
pletion of task. 

lS.Upon direction by either GDO, Flight Crew Procedures, or, Flight 
Crew Experiments (RTCC Dyn.) generate (G30) the Star Sighting 
Table (MSK 53) for the requested threshold time, mode, REFSMMAT, 
target parameters, attitudes, and sextant posit'ion. Inform the 
requesting flight controller upon completion of task. 
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a. Upon direction by either GDO, Flight Crew Procedures, or 
Flight Crew Experiments (RTCC Dyn.) enter (G40) target data 
for the Spacecraft Pointing Display (MSK 1504). Entry will 
include mode, instrument ID, target name, target location, 
REFSMMAT, attitude reference, and docking angle (as required) • 

. b. Generate (G42) the Spacecraft Pointing Display for the 
current target for the requested time span. and threshold 
time for ADS/LOS solution. 

c. Enter (G4l) the RX, RY, and name of the required instrument 
into the instrument cat~logue' if previously undefined. 

NOTE: (RX, RY) = (0, 0) places the instrument along the 
Z-body axis. 

d. Inform requesting flight controller upon completion of task. 

17. Upon direction by GDO (RTCC Dyn.) update (G13) a specified 
location in the star catalogue. Required input is star number, 
right ascension and declination. 

18. Upon direction by GDO (RTCC Dyn.) compute (G14) a line of sight 
vector to an earth, moon, or sun target for display on the 
Guidance Optics Support Table (MSK 229). Required input is 
vehicle, body, vehicle, latitude, longitude, height, .and time. 

19. Upon direction by GDO (RTCC Dyn.) cause (G14) the unit vector 
for a specified catalogue star to be displayed on the Guidance 
Optics Support Table (MSK 229). 

2.4 •. 6.2.2 Mission Planning Functions 

A. Upon direction by FDO (RTCC Dyn.), change thrust characteristics 
and/or center of gravity locations (MED's MlO and MIl, respectively). 
The required inputs on the MlO for each weight are: the thruster 
code, the total number of entries to be made, the set number of each 
entry, thrust level (lbs), the weight loss rate (lbs/sec), and an 
indicator specifying whether or not the inputs are to be checked for 
proper input sequence. 
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1. NOTE 1: There is a separate thrust characteristic and c.g. 
table for each thruster and each table has up to 40 sets of 
values. These sets are arranged in ascending order according 
to the weights. If the input checking flag is set and an in
put: set number and weight is out of sequence with existing 
entries in the table, the input is rejected. 

2. NOTE 2: The center-of-gravity coordinates are relative to the 
standard Apollo reference system which is as follows: 

a. The Origin of the system is at a point along the -x axis 
of the CSM, one thousand inches from the CM YZ plane. 

b. The +X, +Y, and +Z axes are parallel to and in the same 
direction as, the +X, +Y, and +Z body axes of theCSM. 

B. Upon direction by RFO (MOCR Dyn.) correct the weights, fuel weights 
(M49), areas (M51), and K-factor (M51) for the SIVB, CSM, and LM. 
The data to be supplied by the RFO are: the area (sq. ft.), total 
weight (lbs.), fuel weight (lbs.), and K-factor for each vehicle 
to be updated, the MPT table indicator, and the GET at which the 
weights are to be effective. 

1. NOTE 1: The weight becomes effective at the input GET. The 
area becomes effective at the end of the last executed maneuver. 
The K-factor becomes effective at current time. 

2. NOTE 2: A change of weight, area, or K-factor in one MPT does 
not change them in the other MPT except in cases in which there 
exists an upcoming docking maneuver. The K-factor becomes 
effective at present time. Verify via MSK 45, 46, and 1619 
that the update was successful and so advise the RFO (MOCR Dyn.). 

C. Upon direction of FDO (RTCC Dyn.) change the initial vehicle con
figuration (M55). The only inputs required are a code for the 
desired configuration and the MPT table indicator. Verify via 
MSK 47 and 1619 that the update was successful and so advise FDO 
(RTCC Dyn.). 

NOTE: This method of configuration change should only be used in 
restart cases in which the automatic configuration is not acceptable. 
Normal configuration changes are to be done through docking and un
docking maneuvers. 
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D. Upon direction of FDO (RTCC Dyn.) change the initialization time 
for continuous venting of the SIVB (M55). The only input required 
is the GET at which the venting is to be initiated. Verify the 
successful update by comparing the C/O monitor for the input GET 
(MSK 1619) with the C/O monitor for the next upcoming docked 
maneuver. Notify FDO (RTCC Dyn.) upon completion of the task. 

E. Upon direction by FDO (RTCC.Dyn.) initialize (Kll) the Analytic 
Ephemeris Generator used for mission planning as being either 
lunar or earth referenced. 

F. Upon direction by FDO (RTCC Dyn.) , impulsive orbital change ma
neuvers may be computed in the General Purpose Maneuver Table (GPMT) 
by K20, K2l, K22, K23, and K24. The required inputs to be supplied 
by FDO are as follows: 

1. Time-tag of the anchor vector to be used in the computation 
(GET in hours, minutes, seconds). 

2. The VPS usable vector ID. 

3. Threshold time, i.e., the time after which the processor looks 
for the next maneuver point (GET in hours: minutes: seconds). 

4. Maneuver point definition, i.e., either a time, longitude, 
height, node, at apogee or at perigee. 

5. The proposed orbital change. 

The proper maneuver code will be selected from the following table 
and entered with the above inputs. 

CODE PURPOSE 

11 Plane change done at the equator 

12 Plane change done at a specified longitude 

13 Plane change done at a specified time 

14 Plane change done at a specified height 

15 Circularization maneuver done at a specified longitude 

16 Circularization maneuver done at a specified height 

17 Optimum height of apogee change 
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18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

FSB, Apollo 500 

PURPOSE 

Optimum height of perigee change 

Height adjustment maneuver done at a specified longitude 

Height adjustment maneuver done at a specified time 

Optimum node shift 

Node shift done at a specified longitude 

Node shift done at a specified time 

Node shift done at a specified height 

Optimum apogee-perigee adjustment 

Apogee-perigee adjustment done at a specified longitude 

Apogee-perigee adjustment done at a specified time 

Apogee-perigee adjustment done at a specified height 

Node shift and height adjustment maneuver done at a 
specified longitude 

Node shift and height adjustment maneuver done at a 
specified time 

Flight controller request at an equatorial crossing 

Flight controller request at a specified longitude 

Flight controller request at a specified time 

Flight controller request at a specified height 

Flight controller request at apogee 

Flight controller request done at perigee 

Apsida1 shift and height adjustment maneuver done at 
a specified longitude 

Apsida1 shift and height adjustment maneuver done at 
a specified time 

Apsida1 shift and height adjustment maneuver done at 
a specified time 
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For maneuver types numbers 31-36, a special coding scheme is used. 
(SeeMED list for detail.) Upon completion of the update to the 
GPM display (MSK 48), verify that the reference indicator, vector 
ID, th~ maneuver definition and resulting trajectory parameters 
displayed are consistent with the inputs and inform FDO of the com
pletion of the task. If the task is not completed, check on-line 
comments and the inputs made with those supplied by FDO. If dis
crepancies exist correct them; if not, inform FDO of the status. 

F. Upon direction by FDO (RTCC Dyu.)., general purpose maneuver may be 
transferred from the GPMT to the MPT (M65). The data to be supplied 
by FDO are: MPT table code,the number of the maneuver to be re
placed (if applicable), the thruster, the guidance mode, the number 
of RCS quads for ullage, the ~T of ullage (sec), the powered flight 
iteration flag, the ~T at 10 percent thrust for DPS (sec), the DPS 
main thrust scale factor, and a flag indicating whether the burn is 
to be centered about the impulsive point or is to ignite at the 
impulsive time. Verification of these inputs to the MPT will be 
done as follows: 

• The MPT (MSK 47) will be observed to ensure that it is updated 
with the maneuver as defined by the input. Upon direction of 
FDO, call up the DMT (MED U20) and the checkout monitor (MSK 1619 
and MED U02) to ensure that the maneuver definition and the re
sultant trajectory are consistent with the input. If the MPT is 
not updated with proper maneuver, notify FDO (RTCC Dyn.) , and 
upon his direction, delete the maneuver from the MPT (M62). The 
on-line must then be checked for clarifying on-line remarks and 
to verify that the proper inputs were made. Advise FDO of the 
resulting status. 

G. Upon direction by FDO (RTCC Dyn.) , a set of six impulsive maneuvers 
to adjust perigee may be computed and displayed on the Perigee Ad
just (PA) Display (MED K28, MSK SO). The inputs to be supplied by 
FDO are: the anchor vector time (hrs:min:sec, GET), the threshold 
time (the time of the first solution in hrs:min:sec, GET) the ~T 
between solutions (sec), the desired perigee (nm), and thruster 
indicator. 

H. Upon direction by FDO (RTCC Dyn.) the selected maneuver from the 
Perigee Adjust processor may be transf.erred (M64) to the MPT. The 
required inputs are: MPT table code, the number of the maneuver 
to be replaced if applicable, the number of the selected maneuver, 
~t'of ullage (sec), the number of quads for ullage,' and thruster 
indicator, and the VPS usable vector ID. Upon direction by FDO 
(RTCC Dyn.) change (P08) the angle between the astronauts line of 
site and the sic X-axis used in the perigee adjust and modes III 
and IV aborts. 
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1. Upon direction by FDO (RTCC Dyn.), a sequence of two impulsive 
maneuvers required to place the CSM and LM into coelliptic orbits 
cim be computed using the Two-Impulse Maneuver processor. 

NOTE: 'The thruster used on the transfer is as input on the 
K28 MED. 

The two-impulse process incorporates a transfer initiation (first 
maneuver) and transfer termination (second maneuver) concept in 
which the first maneuver produces, height and phase angle offsets 
at the second maneuver point while the second, maneuver completes 
the trans'fer by producing the coelliptic orbits. 

1. Upon direction by FDO (RTCC Dyn.) , initialize (MED Psl) the 
target offsets at a second maneuver point (~H in urn and e in 
degrees), the target elevation angle at the first maneuver 
point (deg), and the target angle of travel from the first to 
the second maneuver (deg) for the Two-Impulse Multiple Solution 
processor. Verify the inputs via the on-line and log them in 
the Dynamics Log. 

2, Upon direction by FDO (RTCC Dyn.) compute (MED K30) a set of 
two-impulse transfer solutions using the Two-Impulse Multiple 
Solution processor. The required inputs to be supplied by 
FDO are: 

• The chaser vehicle designation 

• The maneuver fixing mode, (i.e., both maneuver times fixed, 
first maneuver time fixed, or second maneuver time fixed) 

• Anchor vector times or the VPS usable vector ID for the 
chaser and target vehicles (GET in hrs:min:sec) 

• The times of the maneuvers (GET in hrs:min:sec) 

• The time increment between the variable maneuver times (sec) 

• The time range over which the variable time maneuver is to 
be computed (sec). 

Verify via MSK63 that the'solutions requested were computed 
and displayed. If the solution was successful, so advise FDO; 
if not, check the on-line comments. If the inputs were in 
error, correct them; if not, inform FDO of the status. 
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NOTE: The times of maneuvers may be omitted, thus allowing the 
processor to find the time of the first maneuver as the time at 
which the elevation angle from the chaser to the target equals 
the input target elevation angle and the time of second maneuver 
as 'the time after the first maneuver required for the target 
vehicle to traverse through an angle equal to input target 
transfer angle. 

3. Upon direction by FDO (RTCC Dyn.), initialize (MED P52). the 
nominal time of NSR (GET in h,rs :min: sec) and the nominal target 
height and phase angle offsets of NSR (nm and cleg, respectively) 
for the Two-Impulse Corrective Combination processor. Verify 
the inputs via the on-line and log them in the Dynamics Log. 

4. Upon direction by FDO (RTCC Dyn.) compute (MED K32) a set of 
two-impUlse transfer solutions using the Two-Impulse Corrective 
Combination processor. The required inputs to be supplied by 
FDO are: 

• The chaser vehicle designation 

• The mode designation (i.e., whether the second maneuver 
time is to be fixed and the phase angle varied or the second 
maneuver time incremented between the minimum and maximum 
times) 

• The anchor vector times or vector ID for the chaser and 
target vehicles (GET in hrs:min:sec) 

• The time of the first maneuver (GET in hrs:min:sec) 

• The-minimum and maximum target height offset at the second 
maneuver point (nm) 

• The height increment between minimum and maximum height 
offset (nm) 

• The minimum and maximum time of the second maneuver (GET in 
hrs:min:sec) 

• The time increment for incrementing the time of the second 
maneuver or for slipping TPI time (min) 

• The amount by which TPI time is to be allowed to slip on 
either side of the nominal time (min) 
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NOTE: If the mode designation is (1) ,thus fixing the second 
maneuver time at the input minimum time, TPI time is allowed 
to slip over the input range; whereas, if the mode designation 
is, (0), the time of the second maneuver is varied over its 
input range. For either mode, the time of the first maneuver 
is fixed, and the solution which requires the minimum ~V for 
each height offset requested is displayed as the solution for 
that height. 

Using MSK 64, follow the same verification procedures as for 
the Multiple Solution case (Paragraph 1.2 above). 

J. Upon direction by FDO (RTCC Dyn.) transfer a selected solution from 
the Two-Impulse Multiple Solution or ,the Two-Impulse Corrective 
Combination Table to the Two Impulse Single Solution Table (K3l) 
in order that FDO may more effectively evaluate the solutions. The 
required inputs to be supplied by FDO are: 

• The two-impulse table indicator 

• The solution number from that table 

• The number of RCS quads to be used in computing the burn times 
for the required ~V components 

• The line-of-site mode (i.e., whether the component ~V's, X, Y, 
and Z, are in a body axes coordinate system defined by the 
astronauts line-of-sight aligned to the horjzon or to the tar
get vehicle) 

• The Pitch angle (i.e., the angle between astronauts line-of-· 
sight and the X body axis-deg) 

• The time step between the relative motion data displayed (sec). 

Verify via MSK 65 that requested solution is transferred. Inform 
FDO (RTCC Dyn.) upon completion of the task. 

K. Upon direction by FDO (RTCC Dyn.), transfer (MED M72) a selected 
two-impulse solution from either of the two-impulse tables to the 
Mission Plan Table (MFT). The required inputs to be supplied by 
FDO are: 

• The two-impulse table indicator 

• The number of the plan to be transferred 
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• The GET time after which all future maneuvers in both MPT's 
are to be deleted (GET in hrs:min:sec) 

• The, thruster and the guidance mode 

• Number of quads for ullage 

• The AT of the 10 percent phase for each maneuver which is to 
be performed using the DPS thruster 

• The DPS main thrust scale factor (%) 

• Indicator specifying that the maneuver begins at the impulsive 
time or the begin burn time 

• Indicator specifying whether or not the powered flight iteration 
is to be used on the transfer 

Verify the transfer as in Paragraph G. 

L. Upon direction by FDO (RTCC Dyn.). input (MED K10) a maneuver line 
definition and the anchor vector to be used in computing an up
coming DKl rende~vous plan. 

The required inputs to be supplied by FDO are: 

• The maneuver line option (i.e., either definition at a time, 
at an argument of latitude of the target vehicle, at an argument 
of latitude of the target vehicle after insertion, or at ~T from 
target insertion) 

• The GET for the time mode (hrs:min:sec) 

• The argument of latitude for the argument of latitude mode 
(deg) 

• Number to be assigned the maneuver line defined 

• The chaser and target, VPS usable vector ID of the vectors to 
be used in defining the maneuver line and in computing the plan 

Verify the inputs via the on-line and log them in the Dynamics Log. 
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M. Upon direction by FDO (RTCC Dyn.) initialize (MED K05) the target 
height offset at NSR (nm) , the target elevation angle at TPI (deg), 
the nominal transfer angle from TPI to TPF (deg), the TPF definition 
(i.e." the time into darkness (min) or earth fixed longitude (deg: 
min:llec~) at which TPF is to occur or the phase angle at NSR (deg) 
from which the TPI time is to be computed using the elevation angle), 
the number of revolutions from NSR to rendezvous, the minimum allow
able perigee (nm) to result from any maneuver in the sequence, and 
the phase angle setting (Le., the range for the definition of the 
original phase angle), to be used in computing an upcoming DKI 
rendezvous plan. 

Verify the inputs via the on-line and log them in the Dynamics Log. 

N.· Upon direction by FDO (RTCC Dyn.) compute (MED KOO) a set of DKI 
rendezvous plans (MSK 57). 

The required inputs to be supplied by FDO are: 

• The first and last M-lines for which rendezvous plans are to be 
computed (i.e., the apogee .crossing of the maneuver line prior 
to which rendezvous is to occur) 

• The choice of upper or lower DKI (Le., whether the phase maneuver 
must ,decrease or increase the catchup rate to produce the desired 
phase match at NSR) 

• The choice of using the current maneuver line or relocating it 
at the current line of apsides or at the point of closest ap

'proach of the current orbits 

• The chaser and plane change vehicle designation 

• The maneuver line crossings for the plane change maneuver, upper 
DKI phase maneuver, upper DKI height maneuver, lower DKI phase 
maneuver, and lower DKI height maneuver. 

Verify via MSK 57 that the solution requested was computed. and dis
played. If the solution was successful, so advise FDO; if not, 
check the on-line for confirmation of inputs and on-line comments. 
If the inputs were in error, correct them; if not, inform FDO of 
the status. 

O. Upon direction by FDO (RTCC Dyn.) initialize (MED 'K06) the target 
height offset at CDR (nm) , the target elevation angle at TPI (deg), 
the target terminal transfer angle (deg), the TPI def.inition [Le., 
whether TPI is to occur at an input I'1T (min) into darkness of the E 
chaser or target vehicle, at an earth fixed longitude (deg:min:se~) 
with respect to the chaser or target or at a time (GET in lirs:min:sec)], 
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TPI threshold time, the number of revolutions after the TPI threshold 
time within which the TPI definition is to be applied, the number of 
revolutions from CSI to TPI, and the phase angle setting (i.e., the 
definition of the range of the initial phase angle) to be used in com
puting 'an upcoming Special Sequence rendezvous plan. 

Verify the inputs via the on-line and log them in the Dynamics Log. 

P. Upon direction by FDO (RTCC Dyn.) compute (MED K01) a Special 
Sequence rendezvous plan (MSK 58). The required inputs to be sup
plied by FDO are: 

• The chaser and target anchor vector times (GET in hrs:min:sec) 
or the VPS usable vector ID's 

The option of computing or excluding or computing an optimum CSI ma
neuver, the CSI time (GET in hrs:min:sec), optimum CSI range, the CDR 
definition [i.e., whether the CDR maneuver is to be at an actual 
(AEG) apsis crossing after CSI at an input time (GET in hrs:min:sec), 
or at an input angle from CSI (deg)]. 

NOTE: If the option to compute the CSI time is used, the 
processor will compute the CSI maneuver satisfying both height 
at CDR and elevation angle at TPI. 

• The option of deleting the plane change maneuver or scheduling 
it an input number of nodes following the input boundary time and 
the vehicle to do the plane change. 

• The option of computing the CSI and CDR 6V's in plane or parallel 
to the target plane 

• The convergence criterion (i.e., whether the iteration converges 
on a 6R at CDR or an elevation angle at TPI). 

• The scheduling, if desired, of the Dwell Initiate and Terminate 
Maneuvers (DI and DT) for the SPQ Target Assist Mode. If both 
DI and DT are desired, the required inputs are the GETDI, the 
number of orbits from DI to DT, and whether DT is to circularize 
the target orbit or to make it coelliptic with that of the chaser. 
If only DT is desired, the required inputs are GETDT and whether 
it is to circularize the resultant orbit or make it coelliptic 
with that of the chaser. (Note: If a CDR maneuver is scheduled 
as part of the SPQ Plan, DT will always circularize.) 

Verify via MSK 58 that the solution requested was computed and 
displayed. If the solution was successful, so advise FDO, if not, 
check the on-line for confirmation of inputs and on-line comments. 
If the inputs were in error, correct them; if not, inform FDO of 
the status. 
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Q. Upon direction by FDO (RTCC Dyn.) , transfer (MED U06) a selected 
DKI rendezvous plan f,rom the Rendezvous Plan Table (MSK 57) to the 
Rendezvous Evaluation Table (MSK 58) to facilitate FDO's selection 
of a p+an. Verify via MSK 58 that the requested plan has been 
transferred. 

R. Upon direction by FDO (RTCC Dyn.) transfer(MED M70) either a 
selected DKI or Special Sequence rendezvous plan to the Mission 
Plan Table, MPT (MSK 47). The required inputs, to be supplied by 
FDO are: 

• The number of the plan within the RPT to be transferred 

• The GET after which all future maneuvers in both MPT's are to 
be deleted (GET in hrs:min:sec) , 

• The thruster, guidance mode, and number of quads for ullage 

• The ~T of ullage (sec) for each maneuver in the plan to be 
transferred 

• The ~T of the 10 percent phase for each maneuver which is to 
be performed using the DPS thruster 

• The DPS main thrust scale factor (7.) 

• Indicator specifying that the maneuver is to begin at the 
impulsive time or the begin burn time 

• Indicator specifying whether or not the powered flight 
iteration is to be used on the transfer. 

Verify in the case of the DKI transfer that a terminal phase 
solution is transferred along with the requested plan. 

S. Upon direction by FDO (RTCC Dyn.) display a Selected MPT maneuver 
in the Detailed Maneuver Table (DMT) display (MSK 54 or 69). The 
required inputs are the MPTtable indicator, MSK number:, the 
REFSMMAT to be used in computing the IMU gimbal angles, and the 
choice of either a heads-up or heads-down spacecraft attitude. 
The heads-up or down option should be used only if the REFSMMAT 
specified is desired (DES). 
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T. Upon direction by FDO (RTCC Dyn.) input (MED M40/M76) External ~V, 
Fixed Inertial, or Manual or blowdown vent maneuvers directly into 
the MPT. The required inputs for all maneuvers to be supplied by 
FDO are as follows: 

• MPT table indicator 

• Number of the maneuver to be replaced (if applicable) 

• Time of ignition (GET in hrs :min:sec) 

• Thruster 

• Guidance Mode 

• REFSMMAT (if IMU attitudes are specified) 

• Configuration change to result from the maneuver 

• Docking Angle (if applicable) 

• Number of quads for ullage 

• ~T of ullage (sec) 

• ~T of 10 percent thrusting (if thruster is DPS) 

• The DPS main thrust scale factor (7.) 

• Choice of heads-up or heads-down maneuver attitude. 

The required special inputs for External ~V maneuvers to be supplied 
by FDO are the components of the desired external ~V (in either IMU, 
Actual LVLH, or Command reference in ft/sec) and the choice of PNGS 
or AGS guidance mode (if thrusting vehicle is LM). 

The required special inputs for Inertial or Manual maneuvers to be 
supplied by FDO are the burn attitude (relative to either LVLH, 
FDAI, or IMU in deg) , and the magnitude of the ~V (i.e., the mag
nitude of the total ~V) the magnitude of the total ~v along the 
spacecraft X axis, or along the spacecraft X-axis excluding tail
off in ft/sec. 
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The,required special inputs for the blowdown vent maneuver are the 
/::,V magnitude and the SIVB body attitude relative to the LVLH or IV 
platform. 

Verify the inputs as in Paragraph F. 

NOTE: Before using this MED, MED M60, ~r'anyMED to input maneuvers 
to the MPT, special consideration should be given to the fact that 
if the ignition time of the maneuver being input is prior to the 
begin time of upcoming maneuvers in the MPT, the upcoming maneuvers 
will be deleted. Special consideration should also be given to the 
fact that if the cutoff time of the maneuver being input overlaps 
the ignition time of an upcoming maneuver, the upcoming maneuver 
will be skipped in integrating the ephemeris. If this should occur, 
deleting the upcoming maneuver will solve the problem. 

It should also be noted that in transferring impulsive maneuvers 
to the MPT, only the impulsive time is checked to avoid these 
problems. Therefore, some discretion must be used. 

U. Upon direction by FDO (RTCC Dyn.) , confirm (MED M60) External/::'V, 
Inertial, or Manual maneuvers in theMPT after they have been 
executed. The required inputs are as in Paragraph (T) with the 
additional capability of specifying the external /::,V applied by 
specifying the burnout attitude (relative to the IMU or FDAI) and 
the /::,V residuals (relative to the RCS control axes) which remained 
after the burn was completed, and the additional capability to 
specify the source of trim angles to be used. The capability also 
exists to confirm external /::,V maneuvers by changing the/::'T or /::,V 
applied (M80). See Paragraph BB for confirmation of TLI. 

NOTE: In that the desired /::,V vector is overridden with the /::,V 
vector resulting from the vector subtraction on a residual con
firmation, the original maneuver must be redefined before attempt
ing a second residual confirmation. Also, in that the DMT atti
tudes are computed from the desired /::,V vector, the attitudes will 
change to reflect the new /::,V on any residual confirmation. 

'V. Upon direction by FDa, maneuvers may be frozen, unfrozen, deleted, 
or history deleted by M62. 

If any future maneuver is frozen, then all future maneuvers prior 
to that maneuver will be frozen automatically. A maneuver may be 
frozen on a vector from the Vector Panel Summary or on the current 
ephemeris vector. If a maneuver is being frozen on the current 
ephemeris vector, which has not been previously frozen, a trajectory 
update is not triggered. The "frozen maneuver vector" is set based 
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on the current ephemeris. For TLI maneuvers this implies that 
the time of ignition and other targeting parameters will not be 
recomputed on succeeding trajectory updates. For TLI maneuvers 
double integration will be used to propagate through the maneuver. 
When an external 6V maneuver is frozen, the maneuver becomes 
inertial, i.e., on succeeding trajectory updates the inertial 
direction of the thrusting will not change.. When a maneuver is 
refrozen (requested maneuver to be frozen has been previously 
frozen) a trajectory update will be triggered with the "fro.zen 
maneuver vector" being consistent with the source of the specified 
vector. 

If any future maneuver is unfrozen, then all future maneuvers 
following that maneuver will be unfrozen automatically. Unfreezing 
a maneuver triggers a trajectory update. 

If any future maneuver is deleted, then all maneuvers following 
that maneuver are deleted. Deleting a maneuver triggers a tra
jectory update. 

History deletion does not cause a trajectory update, so the ephemeris 
is based on the execution of that maneuver unless a trajectory update 
is initiated based on a vector with a time-tag prior to the maneuver. 
History maneuvers will not be deleted unless there is a postmaneuver 
orbit vector. 

Verification that the proper inputs were made will be done by 
observing the MPT (MSK 47). Frozen maneuvers should have an"F" 
before the maneuver code and deleted maneuvers should not appear. 
The FDO will be notified when the task is complete. 

W. Upon direction by FDO (RTCC Dyn.) input gimbal SPS trim electronic 
null or DPS engine hardover settings (M06). 

Upon d1.rection by FDO (RTCC Dyn.), input (M07) engine trim angles 
into the system parameter locations to be used as overrides for the 
trim angles computed internally by the MPT and/or the RFO Deorbit 
Digitals. Notify Command (RTCC CC). 

NOTE: This input does not cause the automatic use of the param
eters in the MPT or the RFO Digitals. 

X. Upon direction by FDO (RTCe Dyn.), cause (M58) the use of the trim 
angles input via the M07 MED to use in the attitude computations in 
the DMT or change the body orientation to heads-up or heads-down. 
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Y. Upon direction by FDO (RTCC Dyn.) , update (U03) the Relative Motion 
Digitals display. The required inputs to be supplied by FDO are: 
the designation of the chaser and target vehicles, the time for the 
first solution (GET in hrs:min:sec), the delta time between solutions 
(min), the REFSMMAT to be used in the attitude computations, and the 
SIC pointing axis (i.e., either CX, LX, or LZ to indicate whether 
the X axis of the CSM is toward the LM, or the Y or Z axes of the 
LM are toward the CSM). 

Z. Upon direction by FDO (RTCC Dyn.) , enter the times of ignition and 
cutoff of the first SIVB burn (M03). 

AA. Upon direction by FDO (RTCC llyn.), a TLI maneuver may be input 
directly into the MPT via MED M68. The required inputs to be 
supplied by the FDO are: MPT code, maneuver to be replaced (if 
applicable), and injection opportunity. Threshold time (restart 
prep time) may also be specified as well as target parameters 
supplied in the following order: inclination, longitude of des
cending node, eccentricity, -ilia (C3)" true anomaly of descending 
node, estimated true anomaly at cutoff. The FDO will be notified 
upon completion of the task. 

BB. Upon direction by the FDO (RTCC Dyn.), a TLI maneuver may be con
firmed via MED M61. The required inputs to be supplied by the FDO 
are: MPT code, maneuver number, threshold time (time of restart 
prep), and delta T of burn duration. The FDO will be notified 
upon completion. 

! CC.Upon direction by FDO (RTCC Dyn.) change the thrust level, weight-
. I loss rate, and ~T for the phase before mixture Ratio Shift, and the 

thrust and weight loss rate for the phase after MRS (M04)'. 

DD. Upon direction by FDO (RTCC Dyn.) cause (P16) a vector from one 
ephemeris to be routed to the other ephemeris. The vector may be 
accessed from the ephemeris at a GMT or after any specified 
maneuver. 

EE. Upon direction by FDO (RTCC Dyn.) generate (F62) the Skeleton Flight 
plan by entering the desired launch day, opportunity, and azimuth. 

FF. Upon direction by FDO (RTCC Dyn.) cause a Midcourse Correction 
Maneuver to be generated based on the current ephemeris (F20). 
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The required iriputs are GETV, column number, mode number, GET of 
MCC, docked or undocked indicator, SFPT override number. The mode 
numbers are as follows: 

1. XYZt 

2. Free Return, Fixed LPO 

3. Free Return, Free LPO 

4. Non Free Return, Fixed LPO 

5. Non Free Return, Free LPO 

6. Flyby 

7. Flyby with specified Hpc. 

8. Flyby to desired Hpc and ifR' 

9; RCS optimun flyby or flyby to specified ifR' 

CG. Upon direction by FDO (RTCC Dyn.) cause a Midcourse Correction 
Maneuver to be generated based on a vector from the VPS (F2l). 
The required inputs are the same as the F20 with the exception 
that vector code replaces GETV. 

HH. Upon direction by FDO (RTCC Dyn.) change (F22) the AZ min and AZ 
max for modes 3 and 5 MCC solutions. 

II. Upon direction by FDO (RTCC Dyn.) change (F23) the transearth 
flight time by plus or minus one day, or input the minimum and 
maximum trans lunar flight times for modes 4 or 5. 

JJ. Upon direction by FDO (RTCC Dyn.) change (F24) the y at reentry or 
the reentry range used in the MCC reentry simulation. 

KK. Upon direction by FDO (RTCC Dyn.) input (F25) the desired Hpc to 
be used for modes 7 or 8 MCC maneuvers. 

LL. Upon direction by FDO (RTCC Dyn.) delete (F26) any desired column 
from the MCC Tradeoff Display. 

1. Upon direction by FDO (RTCC Dyn.) input the desired free return 
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inclination for modes 8 or 9. A positive free return inclination 
will indicate that the trajectory is ascending, negative that the 

. trajectory is descending. Zero free return inclination will in-
dicate that RCS optimum flyby will be used for mode 9. 

2. Upon the direction of FDO (RTCC Dyn.) change the ascending and/or 
descending inclination test for the RCS optimum flyby (F28). 
Nominals are 40· ascending and ·60~ descending. 

MM. Upon direction by FDO (RTCC Dyn.) cause (F30) SFPT, block two to 
be generated on any mode 2, 3, 4, or 5 maneuver generated in the 
MCC Tradeoff Display. This capability is to be used to generate 
nominal nodal targets which will be used for subsequent XYZt solutions. 

NN. Upon direction by FDO (RTCC Dyn.) cause (F31) any block (1-5) to 
be displayed in the SFPT (MSK 1597). The block number definitions 
are as follows: 

1. Preflight nominal generated by F62. 

2. Nominal nodal targets generated by F30. 

3. Built when a mode 2, 3, 4, or 5 MCC maneuver is transferred 
to the MPT. 

4. Same as 3 but subsequent to maneuver computed in 3. 

5. Same as 3 but subsequent to maneuver in 4. 

NOTE: Upon direction by FDO (RTCC Dyn.) change any number in the 
block 1 table (F32). If the maneuver which was used to define 
block 3, block 4, or block 5 is deleted from the MPT, the corres
ponding block is deleted in the SFP. It is desired to delete a 
block 2" change (F32) the GMT-GEN to 0:0:0. 

00. Upon direction by FDO (RTCC Dyn.) change (F29) the minimum and 
maximum Hpc for mode 9. 

PP. Upon direction by FDO (RTCC Dyn.) cause (FOD) MCC processing to be 
terminated. 
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QQ. Upon direction by FDO (RTCC Dyn.) compute (K18) a set ofLOI 
maneuvers. The required inputs are as follows: GETV, minimum 
azimuth, maximum azimuth, maximum ~VLOI' ~V Max, desired LPO 
perilune, desired circularization height, desired LPO apolune, 
alternate earth landing day indicator (-1, 0, 1). The ~ast two 
inputs are optional. 

The solutions are as follows: 

ROW· NUMBER CODE 

1 SVOOI 

2 SIN02 

3 SIT03 

4 AVO 4 

5 AIN05 

6 AIP06 

7 BV07 

S BVOS 

9 BVN09 

10 CVlO 

DEFINITION 

Minimum LOI 6V which satisfies the LPO 
shape and is within the allowable range 
of azimuths. Uncon~trained by ~VMAX' 

Satisfies the LPO shape, within the allow
able range of azimuths, and nearest ~LLS 
to ~DES within input 6V. 

Satisfies the LPO shape and is closest 
to the input range of desired planes 
within the input 6V. 

Minimum LOI 6V which passes over LLS. 
LPO pericynthion unconstrained. 

Nearest ~LLS to ~DES within input 6V. 
LPO pericynthion unconstrained. 

Nearest LPO pericynthion to desired, 
within input AV. 

Maximum ~LLS. 

Desired ~LLS. 

Minimum ~LLS. 

Coplanar solution to the desired LPO 
shape. 

The solutions fall into four categories. The first three solutions 
are known as LPO shape priority solutions. They all attain the 
desired Ha and Hp is such a solution exists. If either of the 
second solutions exists, the third solution will not be generated. 
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The fourth through the sixth solutions. are known as the LLS priority 
solutions. Each solution passes over the LLS within the range of 
the desired ~'s (9 = 0). All three solutions will be generated if 
sufficient 6V is input to allow the resultant trajectory to go over 
the LLS with.in the desired ~ range (9 = 0). Otherwise none of the 
solutions will be generated. If the RpLPG is less than the RpHYP, 
then no LLS solutions will be generated. 

The seventh through the ninth solutions are known as the basic 
solutions. The seventh solution. passes over the LLS with the de
sired LPO shape and with the maximum allowable ~LI:,S. The eighth 
solution passes over the LLS with the desired LPO shape and with 
the desired ~LLS. The ninth solution passes over the LLS with the 
desired LPO shape and with the minimum allowable ~LLS. If sufficient 
6V is not input to generate any of the basic solutions, then that 
solution will not be generated. If the approach trajectory does 
not intersect the requiredLPO plane at an altitude such that the 
desired Ha and Hp are attainable, then that solution is not generated. 

If there is not enough 6V input to generate any of the first nine 
solutions, then solution number ten only will be generated. This 
is a coplanar burn to the desired LPO shape and will always be 
generated. 

RR. Upon direction by FDO (RTCC Dyn.) transfer a solution from the MCC 
Tradeoff Display of the LOI Planning Display to the MPT (M78). The 
required inputs are: MPTtab1e code, the number of the maneuver to 
be replaced (if applicable), thruster, guidance mode, number of RCS 
quads for ullage, 6T of ullage, the 6T of 10 percent for DPS, MCC, 
or LOI, and planning aid maneuver number. 

SS. Upon the direction of FDO (RTCC Dyn.) add, modify, or delete an 
entry in the expendables weight loss table (M47). The required 
inputs are: action code, entry number, time, weight loss, and 
vehicle. 

TT. Upon direction by FDO (RTCC Dyn.) initialize the LM Descent Planning 
computations with the K17 MED. The required inputs are as follows: 

1. Azimuth (deg) - If 0 is input the best azimuth is computed. 

2. Height of descent ignition (NM). 

3. Powered descent flag - must be 0 indicating that the powered 
descent is not simulated. 
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6. Flight time of descent (minutes) - nominal 11 minutes. 

7. Flight arc for descent (deg) - nominal.15 deg. 

UU. Upon direction by FDO (RTCC Dyn.) compute a sequence of maneuvers 
for descent planning with the K16.MED. The required inputs are as 
follows: 

1. Vector time (Hr :min: sec) . 

2. Mode - 1, 4, or 5. 

3. Sequence number - Mode 1, sequence 3 
Mode 4, not required. 
Mode 5, sequence 1. 

4.- 7. GET threshhold 

8. Desired height for modes 1 and 5 (NM). 

9. Vector ID. 

• Mode 1, sequence 3 will schedule the following maneuver sequence: 

ASP - Apsis, altitude adjust, and plane change 
CIA - Circularization at an apsis 
DOl - Descent orbit insertion 

• Mode 4 is the DOl only mode. 

• Mode 5, sequence 1 will schedule the following maneuver sequence: 

PC - Plane change 
HOI - Hohmann one maneuver; computes maneuver to adjust 

altitude 180 0 away 
H02 - Hohmann two maneuver; circularizes at an input altitude 
DOl - Descent orbit insertion 

VV. Upon direction by FDO (RTCC Dyn.) transfer a descent plan to the MPT 
(M70). The required inputs are as in Paragraph R with the exception 
that a negative plan number indicates descent plan. 

WW. Ascent/Descent procedures will be supplied at a later date. 
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A. Upon direction by GOO (RTCC Dyn.) save Gll/G12 the matrix currently. 
in eitj1er the spacecraft setting, manual column of the Retrofire 
Digitals, primary or manual column of the Return-to-Earth Digitals 
as the CSM/LM DOD REFSMMAT. Verify that a .new CSM/LM DOD ;REFSMMAT 
has been established and printed on-line and that its ID number has 
been properly incremented. Inform GDO upon verification. 

B. Upon direction by Foo (RTCC Dyn.) a maneuver may be transferred 
to the MPT from the spacecraft setting, the time-to-fire, or the 
return-to-earth digitals (MED M74). The required inputs .to be 
supplied by FDO are: MPT code, number of maneuver to be replaced 
(if applicable), and the desired maneuver source code. The FDO 
will be notified upon completion. 

C. All other Entry Planning Functions are under the control of the 
Computer Command Controller. 

2.4.6.2.4 Plotboard Functions 

All plotboard functions are under the control of the Computer Command 
Controller. 

2.4.7 Translunar/Transearth Phase 

All functions of the Dynamics Controller during Translunar or Transearth 
Phase are identical to those in Earth Orbit Phase with the exception that 
it will be verified that 12-second time updates start on the Space Digitals 
and stop on the FDO Orbit Digitals. 

2.4.8 Lunar Orbit Phase 

All functions of the Dynamics Controller during the Lunar Orbit Phase 
are identical to those in Earth Orbit Phase except that operationally 
TLI processing, MCC Planning, and LOI planning will not be used. 

2.4.9 Descent Phase 

To be provided. 

2.4.10 'Ascent Phase 

To be provided. 
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2.4.11 Entry 

2.4.11.1 Initialization in Entry Phase 

A. Enter the Entry Initialization MED's into the Moc/DSC when directed 
by the Computer Supervisor and notify him upon completion (RTCC CA/CB). 

1. Initialize the Mission System with the mission type and the 
day of the year (PSO). 

2. Establish the correct GMTLO, GMTZS, and GMTGRR for the vehicles 
required (MEDs P10, P1S, and P12, respectively). 

3. Establish the desired initial anchor vector (P14). For restarts, 
obtain the last entry anchor vector from the on-line. 

4. Computer Dynamics will verify that the proper initialization 
quantities were input by a comparison of the on-line with the 
desired phase. 

5. Reestablish the Deorbit maneuver. 

2.4.11.2 Entry Functions 

A. Monitor the RFO Entry I Abort III Digitals (MSK 332), the Deorbit PSAD 
(MSK 349), the RFO Deorbit Digitals (MSK 356), and the RETRO Elapsed 
Time Display (MSK 354) to assist the Computer Command Controller in 
the evaluation of automatic and manually controlled reentry maneuver 
and ephemeris updates. Advise Computer Command (RTCC CC) of any 
deviations detected. 

B. Prior to entry into Entry phase and upon the direction of FDO (RTCC 
Dyn.), input (M66) the required deorbit shaping maneuver as defined 
by the RFO (MOCR Dyn.) into the orbit ephemeris. See Paragraph 
2.4.6.2.2.T for input and confirmation procedures. 

C. Upon direction by FDO (RTCC Dyn.) confirm the deorbit maneuver (M60) 
as performed. See Paragraph 2.4.6.2.2.U. 

2.4.12 Special Procedures 

2.4.12.1 Off-Line Programs 

None. 
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A. MED Malfunctions. Indicate an appropriate status and report the 
malfunc;tion to the Complex SUpervisor (RTCC CA/CB). 

B. D/TV Malfunctions. Indicate an appropriate status and report 
the malfunction to the Complex Supervisor (RTCC CA/CB). 

C. DDDMalfunctions. Indicate an appropriate status and report the 
malfunction to the Complex Supervisor (RTCC CA/cB). 

2.4.12.3 Restart Procedures 

2.4.12.3.1 Type C Restart 

In the event of a Type C restart, Dynamics will be responsible for initial
izing the computer in the proper pha'se, with the necessary inputs to ensure 
consistency with the status prior to the restart. Data Select will be re
sponsible for providing the necessary anchor vector. 

• Prelaunch: See Paragraph 2.4.3.1 

• Launch: See Paragraph 2.4.4.1 

• Orbit: See Paragraph 2.4.6.1 

• Entry: See Paragraph 2.4.11.1 

• Abort I or II: See Paragraph 2.4.5.1.1. 

2.4.12.3.2 Restarts Using a Restart Tape 

A. Type A Restart Tape. Computer Dynamics will be responsible for 
ensuring consistent trajectory processing in the restarted machine. 

B. Type B Restart Tape. Computer Dynamics will be responsible for 
ensuring that the trajectory processing of the restarted machine 
is consistent with the processing prior to the restart. 

2.4.12.3.3 Writing of Restart Tapes 

2.4.12.3.3.1 Type A Restart Tape 

A. Notify the FDO (RTCC Dyn.) that a Type A Restart Tape will be 
written and that display requests will be lost during the restart 
period. Indicate an appropriate status. No console entries will 
be made during this period. 
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B. At the completion of the Restart, Dynamics will be responsible for 
verifying consistent traj ectory processing in the two machines. 
If unable to verify this. an appropriate status will be indicated 
and th~ deviations reported to the Complex Supervisor (RTCCCA/CB). 

C. Notify the FDO of the Restart completion, the present status, and 
availability of displays (RTCC Dyn.). 

2.4.12.3.3.2 TypeB Restart Tape 

A. Notify the FDO (RTCC Dyn.) that a Type B Restart Tape will be 
written. and that display requests will be lost during the restart 
writing. Indicate an appropriate status, No console entries will 
be made during this period. 

B. At the completion of the Restart, Dynamics will be responsible for 
ensuring consistent trajectory processing in the restarted machine 
when compared to the status prior to the restart. or between the 
computers. 

2.4.12.3.4 Switchover Procedures 

After the completion of the switchover. verify that the status of the 
trajectory processing is consistent with the current situation; if it is 
not. indicate an appropriate status and report the deviations to the Com
plex Supervisor (RTCC CA/CB). 

2.4.12.4 Phase Change Procedures 

2.4.12.4.1 Launch to Orbit Phase Change 

A. Upon the A/R/O switch setting to Orbit, verify by the DDD's, MSK 45, 
and the on-line that the computer has changed phase to Orbit. 
(Note 12-second time traps on MSK 45 or 46 and in general, the auto
matic update of applicable Orbit phase displays.) 

B. Verify via MSK 45 or 46 and the on-line that the Orbit phase anchor 
vector selected and the ephemeris weight are consistent with the 
selected source, data available, sep switch setting, and thrust 
switch setting at the time the A/R/O switch was set to Orbit. 
(Consult Righ-Speed Select, if necessary.) 

C. Inform FDO (RTCC Dyn.) of the computer status, phase, and availa
bility of displays. 

D. Generate the Predicted Site Acquisition Display (PSAD) for revo
lutions 1-5 (MED U15). 
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E. If the phase change was unsuccessful, alert the Complex Supervisor 
(RTCC CA/CB) and indicate an appropriate status until the discrepan
cies have been corrected. 

F. Upon direction of FDO (RTCC Dyn.), enter MED M8l to change the 
Orbit phase anchor vector selection as follows: 

1. or Postburn Vector Selection 

a. Enter MED M8l, after receiving the acknowledgment of the 
Data Select (RTCC CC). 

b. Verify via the on-line, MSK 47, and MSK 45 or 46, that the 
requested vector becomes the Orbit anchor vector and that 
the maneuver automatically transferred with the preburn 
vector has been deleted from the MPT. 

c. Verify via the on-line, MSK 47, MSK 45 or 46, and MSK 1619, 
that the ephemeris weight reflects the weight loss due to 
the thrust switch setting for the contingency insertion 
burn, if applicable. 

d. Inform FDO (RTCCDyn.) upon completion of the task. 

2. Preburn Vector Selection 

a. Enter MED M8l, after receiving the acknowledgment of the 
Data Select (RTCC CC). 

b. Verify via the on-line, MSK 47, and MSK 45 or 46, that the 
requested vector becomes the Orbit anchor vector and that 
the Launch transferred maneuver is automatically. input to 
the MPT. Verify that the maneuver input to the MPT is con
sistent with that computed during Hold phase. 

NOTE: MSK 43 should be hardcopied for the SIVB C/O Hold 
phase GO/NO-GO solutions. 

c. Verify via the on-line, MSK 47, MSK 45 or 46, and MSK 1619, 
that the ephemeris weight passed with the anchor vector does 
not reflect a maneuver and that it is consistent with the 
separation switch setting at the time the A/H/O switch was 
set to Orbit. 

d. If the weight is inconsistent, inform FDO (RTCC Dyn.) of the 
need for a weight update, and then perform the update upon 
his direction (MED M50). 

e. Inform FDO (RTCC Dyn.) upon completion of the task. 
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A. Upon the setting of the LES Abort switch to EVENT prior to receiving 
Tower Jettison, and the setting of the A/H/O switch to ABORT, verify 
from the DDD's, on-line, and MSK 331 that the computer has changed 
phase to Abort Mode I. Notify the Computer Supervisor (RTCC CA/CB) if 
the phase change was not successful, a~d indicate an appropriate 
status. 

B. Inform the FDO (RTCC Dyn.) of the present status, phase, and 
availability of displays. 

2.4.12.4.2.2 Launch to Abort Mode II 

A. Upon the setting of the A/H/O switch to Abort while the MSS switch 
is in Mode II, verify that the phase has changed to Abort Mode II 
from the DDD's, the on-line and MSK 331. Inform the Computer Super
visor of any deviations noted (RTCC CA/CB), and indicate an appropriate 
status. 

B. Inform the FDO (RTCC Dyn.) of the present status, phase, and avail
ability of displays (RTCC Dyn.) 

2.4.12.4.2.3 Launch to Abort Mode III 

A. Upon the setting of the A/H/O switch to Abort with the MSS switch 
set to Mode III and the target select switch set to LONG or SHORT, 
verify that the phase has changed to Abort Mode III by: 

• DDD and on-line indications 

• 6-second time queues on MSK 44 

• Updates on MSK 332. 

The Computer Supervisor will be informed of any deviations noted 
(RTCC CA/CB) and indicate an appropriate status. 

B. Inform the FDO (RTCC Dyn.) of the present status, phase, and 
availability to displays. 
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A. At the request of the FDO (RTCC Dyn.) to enter Entry phase: 

1. Inform the Computer Supervisor and the RTCC (RTCC CA/cB) of the 
requested phase change. 

2. Ensure that Computer Command Controller inputs the MED P83 
to initiate the Entry phase, using the vector source selected 
by the FDO. 

3. Assist the Computer Command Controller in confirming the phase 
change and proper vector selection from the DDD's, the on-line, 
and MSK 332. If the phase change'was not successful, inform the 
Computer Supervisor (RTCC CA/CB) of the discrepancy and indicate 
an AMBER status. 

2.4.12.4.4 Entry to Orbit Phase Change 

A. Confirm the phase change from the DDD's, the on-line, and MSK 46 
(FDO Orbit Digitals). If the recycle was not successful (i.e., 
no l2-second time queues, no orbit phase indication on on-line or 
DDD's, etc.), inform the Computer Supervisor of the discrepancy 
(RTCC CA/CB) and indicate an appropriate status. 

B. Inform the FDO (RTCC Dyn.) of the present computer phase, status, 
availability of displays, and that Entry Acquisition will still 
be sent to the future stations as long as GMT > GMTPI - 40 minutes 
where GMTPI is the current time of the deorbit maneuver defined in 
the Reentry Constraints Table. 

2.4.12.5 ESOS Switch Backup Procedures 

In the event of ESOS Switch failure, the Computer Dynamics will be 
responsible for ensuring the proper switch event is entered (P96) into 
the computer when directed by FDO (RTCC Dyn.). 
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The Computer Command Controller (CCC) is responsible for monitoring and 
controlling Digital Command System (DCS) processing, plotboard processing, 
retrofire planning, reentry processing, and return-to-earth pla~ning. 
The CCC responds to flight controller requests to generate and trans~er 
DCS updates, to initiate scribing on the plotboards, to generate time-to
fire solutions and reentry traj ectories ,and to generate return-to-earth 
solutions. The prime interfaces for the CCC are the Retrofire Officer, 
Flight Dynamics Officer, Guidance Officer, Booster Systems Engineer, 
Recovery Display Officer, and the CCATS Load Controller. 

2.5.2 General Console Operation Procedures 

2.5.2.1 Voice Loops 

The following tables list the loops to be used when communicating with 
the various flight controllers and other support personnel as well as 
loops to be monitored. 

POSITION 

Retrofire Officer 

Flight Dynamics Officer 

Guidance Officer 

Booster System Engineer 

CCATS Load Control 

RTCC Controllers 

Complex Supervisor 
and Moc/DSC 

Recovery Display Officer 

OTHER LOOPS 

RTCC Dynamics 

LOOP 

REENTRY SUPPORT 

RTCC DYN 

RTCC CMD NET 

RTCC CMD NET 

RTCC CMD NET 

RTCC CC 

RTCC CA/CB 
RECOVERY DISPLAY 

PURPOSE 

Used to monitor 
dynamics operation 
'in order to .. be pre-
pared for impending 
DCS operations. 

2.5-1 

TALK MONITOR 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

TALK MONITOR 

X 
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OTHER LOOPS 

GOSS 2, 3, 4, NETWORK 
CALL 

Flight Director 

CMPTR M&O 

2.5.2.2 Status Indicator 

PURPOSE 

Interface loops 
used during DCS 
network tests. 

Used to monitor 
mission progress 
and as a COSS 
monitor loop 
during DCS tests. 

Used to report 
malfunctions in 
the console hard
ware. 

FSB, Apollo 500 

TALK HONf','{)R 

x x 

x 

x 

A. RED. This status indicates that the controller is unable to perform his normal duties. 

B. AMBER. This status indicates that the performance of normal duties is somewhat hampered. 

C. GREEN. This status indicates that the controller is able to perform all his duties in a normal manner. 

2.5.2.3 Two-Machine Configuration Procedures 

When operating in a 2-machine configuration the following procedures will be followed: 

A. Set up the MED for entry into both the MOC and DSC. 

B. Observe Load-Ready PBI's for 2-machine status indicators. (I-Ihen a load is generated, top and bottom halves of appropriate PBI's will be illuminated.) 

C. Compare the displayed data for the same update periodically in both machines: 

1. MED entered data should always be identical in both machines. 

2. NaVigation updates should be compared in both machines each time one is generated. Small differences may exist bet~ the compari.sons. Notify the Complex Supervisor of any difference. 
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A. All requests by Flight Controller personnel should be recorded 
inc1udiTlg parameters supplied by the Flight Controller and the time 
of the request. 

B. Record the time and date that team changeover occurs. Off-going', 
controllers sign the log at changeover and ensure that the log is 
up to date. 

2.5.2.5 Team Changeover 

A. Brief the oncoming ,team of any unusual occurrences as well as the 
status of the mission and the program.' 

B. Oncoming team notifies Comp1e~ Supervisor upon completion of 
changeover (RTCC CA/CB). 

2.5.2.6 Temporary Absence from Console 

A. When one person is on the console: 

1. Request permission from the Comp1e~ Supervisor to leave the 
console (RTCC CA/CB). 

2. Notify Flight Controller personnel of temporary absence from 
the console and appro~imate time of absence. 

3. Indicate an appropriate status while absent from the console. 

4. NotifyComp1e~ Supervisor (RTCC CA/CB) and Flight Controller 
personnel upon return and indicate an appropriate status. 

B. When two people are on-the console: 

1. Request permission from the Comp1e~ Supervisor to leave the 
console and give appro~imate time of absence (RTCC CA/CB). 

2. Notify the Comp1e~ Supervisor upon return (RTCC CA/CB). 
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Regardless of the phase, should any problems be encountered in any type of 
support, they ~hou1d be brought to the immediate attention of the Complex 
SUPervisor (RTCC CA/CB). 

2.5.3.1 Prelaunch Procedures 

2.5.3.1.1 Console Initialization 

A. Upon notification by the Complex Supervisor that initialization of 
the MOC/DSC is complete, depress the CLEAR XFER PBI on each load 
transfer module to initialize the load number readout indicators. 

B. Depress the XFER ENABLE/CLEAR ENABLE PBI to ensure the initialization 
of that indicator to its proper status (the proper initial status of 
this switch shall be XFER ENABLE). 

2.5.3.1.2 Generation of SLV Prelaunch Loads 

A.. The Booster Systems Engineer (BSE) will request a switch selector 
update (RTCC CMD NET) specifying a switch selector update number 
(1 through 4), site(s), and the desired switch selector command 
functions by function number. 

B. Read back the input quantities for confirmation by the BSE (RTCC 
CMD NET). 

C. Generate the switch selector update. 

1. Enter MED C45 including the specified sequence number, site(s) 
and command function(s) requested by the BSE. 

2. Confirm (via MSK 245, 246, 247, 248 for switch selector updates 
1-4 respectively) that the switch selector command function 
numbers are in agreement with the input quantities and that the 
load numbers are incremented automatically. 

D. Notify the BSE (RTCC CMD NET) upon completion of load generation. 

2.5.3.1.3 Return-to-Earth Planning Procedures 

At the request of the Retrofire Officer (RFO) generate return-to-earth 
solutions as described in Paragraph 2.5.3.4.7. Before the RFO requests 
may be honored confirm with the Computer DynamiCS controller (RTCC CC) 
that the static ephemeris has been generated. 
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A. Upon request by the RFO (Reentry Support) update the command module 
weight (R13) and ·inform the RFO upon completion. 

B. Upon request by the RFO (Reentry Support) update the targets in the 
RFO Target Table with parameters supplied by the RFO. 

1. Verify that the proper inputs were made by observing MSK 335. 

2. Notify the RFO (Reentry Support) upon completion of the update. 

C. Upon request by the RFO (Reentry Support) update the Abort Mode III 
targets CR14) with parameters supplied by the RFO. Notify the RFO 
upon completion of the update. 

D. Ensure that the automatic time-to-fire· computation is disabled by 
input of the MED R32, CSM, STOP. 

2.5.3.2 Launch Phase Procedures 

2.5.3.2.1 Condition for Launch Phase 

Console will be configured for Launch by calling up (via channel attach) 
the RFO Launch Digitals (MSK 330) and the FDO Launch Digitals No.1 (MSK 
43) from the MOC. Call up the RFO Launch Digitals (MSK 330) via display 
request from the DSC. 

2.5.3.2.2 Launch Phase 

Monitor the RFO Launch Digitals (MSK 330) and the Tff vs. RIP Plot (MSK 333) 
and verify that they update on the proper time cycle. Verify that the data 
on the RFO Launch Digitals (MSK 330) is consistent between the MOC and DSC. 

2.5.3.3 Abort Phase Procedures 

2.5.3.3.1 Initialization in Mode I Abort 

A. At the request of the RFO (Reentry Support) update any of the 
following with data provided by the Flight Controller. 

1. Command Module weight and area, if different from premission 
values (R13). 

2. Lift/Drag Profile and Bank Angle Bias, if different from pre
mission values (P07, R14). 

3. Recovery Zone and Groundtrack Digital displays (R20). 

B. An examination of the on-line and/or the proper displays will provide 
verification that the proper inputs were made. 
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C. Notify the Complex Supervisor (RTCC CA/CB) upon completion of 
initialization. 

2.5.3.3.2 Mode I Abort Functions 

A. Monitor. the RFO Mode 1/11 abort digitals (MSK 331) for time updates 
and consistent display parameters. Verify that the display updates 
upon receipt of a high/low speed vector update. Report to the Com
puter Supervisor (RTCC CA/CB) any deviations noted. 

B. Ensure that MSK's 271 and 338 indicate appropriate data where avail
able. The lack of this data should be reported to the Computer 
Supervisor (RTCC CA/CB) and to the RFO (Reentry Support). 

2.5.3.3.3 Mode II Abort Procedures 

Same as Mode 1. 

2.5.3.3.4 Initialization in Mode III Abort 

Same as Reentry (See Paragraph 2.5.3.8.1). 

2.5.3.3.5' Mode III Abort Functions 

A. Upon request of the RFO (Reentry Support) enter the following: 

• Reentry/Mode III Lift Vector, Average Flight Time (R14). 

B. After the phase change to abort and upon request of the RFO 
(Reentry Support) enter the Nominal Anchor Vector (RIO). 

C. An examination of the on-line will provide verification that the 
proper anchor vector source was used. 

D. Other Mode III Abort Functions are the same as those for Reentry 
(See Paragraph 2.5.3.8). 

2.5.3.4 Orbit Phase Procedures 

2.5.3.4.1 Plotboard Procedures 

2.5.3.4.1.1 Projection Plotboard Functions 

A. Upon request from the Recovery Display Officer (RDO) to scribe new 
ground tracks for the 6 x 12 projection plotboard, enter MED W55 
with the requested revolutions. Notify thp RDO that he may enter 
the AMSK to scribe the new nominals. Channel 52 will be selected to 
confirm the actual scribing. If no scribing occurs after the AMSK 
request, notify the Complex Supervisor (RTCC CA/CB) and the RDO. 
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B. Upon request from FDO (RTCC DYN) to scribe new ground tracks for 
the 10 x 20 projection p1otboard, enter MED W50 with the desired 
revolutions. Channel 55 will be selected to confirm the actual 
scribing. If no scribing occurs after the W50 MED, notify the 
Complex Supervisor (RTCC CA/CB). 

C. Upon request from FDO (RTCC DYN) , the maneuver nomina Is for a 
maneuver in the Mission Plan Table may be drawn. 

1. The specified scales may be selected and scribing initiated 
via MED W6l •. 

2. The configuration will be as follows: 

a. 10 x 20 left (h vs. V ) maneuver monitor. 
p p 

b. 10 x 20 right (V vs. y) in-plane maneuver monitor. 

c. 10 x 10 (V vs. ~) out-of-plane maneuver monitor. 

FDO (RTCC DYN) will provide confirmation that the 10 x 10 and 
10 x 20 proj ection plotboard nomina Is are drawn properly. The 
Complex Supervisor will be notified of any deviations noted 
(RTCC CA/CB). 

3. During high-speed processing at the request of the FDO (RTCC DYN) 
change the source for the spotters on the 10 x 20 projection by 
input of MED W53 with the desired source change supplied by the 
FDO. 

2.5.3.4.1.2 SSRXY Plotboard Function 

Upon request from Retrofire Officer (RFO) to initialize SSRXY plotboard 4 
(~ vs. A) enter MED W52 with the specified number of revolutions. This 
may be verified by observing RTCCXY 4. Notify RFO upon completion of this 
action. 

2.5.3.4.2 CMC Load Generation 

2.5.3.4.2.1 CMC·Navigation Updates 

A. The Guidance Officer (GDO) may request generation of a CMC navigation 
update specifying a vehicle ephemeris, a site or sites, a ground 
elapsed time of state vector (GETSV) in hours, minutes, seconds, and 
centiseconds, and a reference body (RTCC CMD NET). 
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B. Read back the input quantities for confirmation by the GDO (RTCC 
CMD NET). 

C. Generat~ a CMC navigation update. 

1. Enter MED CNV, 00 or CNV, 09 (see Paragraph 4.1 for MED formats) 
including the specified site(s) GETSV, and reference body. 

2. Confirm via MSK 276 for CSM or MSK 270 for LM (see Paragraph 5.1 
for display formats) that the·site(s), GETSV, and reference body 
displayed are in agreement with the input quantities and that the 
load number is automatically incremented. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.2.2 CMC External De1ta-V Update 

A. The GDO (RTCC CMD NET) may request a CMC external de1ta-V update 
specifying site(s), a maneuver number, and a MPT source. 

B. Read back the input quantities for confirmation by the GDO (RTCC 
eMD NET). 

C. Generate the CMC external de1ta-V update. 

1. Enter MED ClO including the specified site(s), maneuver number, 
and MPT source. 

2. Confirm via MSK 264 that the site(s), maneuver number, and MPT 
source are in agreement with the input quantities and that the 
load number is automatically incremented. Compare the external 
~V load with the DMT for that maneuver. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.2.3 CMC REFSMMAT Update 

A. The GDO may request a CMC REFSMMAT update (RTCC CMD NET) specifying 
site(s), a REFSMMAT code, and a REFSMMAT address (lor 2). 

B. Read back the input quantities for confirmation by the GDO (RTCC 
CMD NET). 
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1. Enter MED C12, CMC including site(s), REFSMMAT code,and REFSMMAT 
REF,SMMAT address. 

2. Confirm via MSK 266 that the site(s), REFSMMAT code, and REFSMMAT 
address are in agreement with the input quantities' and that 'the 
load number is automatically incremented. Compare the REFSMMAT 
update with the Guidance Optics Support Table. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.2.4 CMC Time Increment Update 

A. The RFO (Reentry Support) may request a CMC time increment update 
specifying site(s) and a time increment in hours, minutes, seconds, 
and centiseconds. 

B. Read back the input quantities for confirmation by the RFO (Reentry 
Support). 

C. Generate the CMC time increment update. 

1. Enter MED C07, CMC including the specified site(s) and the time 
increment. 

2. Confirm via MSK 340 that the site(s) and the time increment 
displayed are in agreement with the input quantities and that 
the load number is automatically incremented. 

D. Notify the RFO (Reentry Support) upon completion of load generation. 

2.5.3.4.2.5 CMC Liftoff Time Update 

A. The RFO (Reentry Support) may request a CMC liftoff time update 
specifying site(s) and a liftoff time bias in hours, minutes, seconds, 
and centiseconds. 

B. Read back the input quantities for confirmation by the RFO (Reentry 
Support). 

C. Generate the CMC liftoff time update. 

1. Enter MED C08, CMC including the specified site(s) and the 
liftoff time bias. 
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2. Confirm via MSK 341 that the site(s) and liftoff time bias 
displayed are in agreement with the input quantities and that 
the load number is automatically incremented. 

D. Notify the RFO (Reentry Support) upon completion of load generation. 

2.5.3.4.2.6 CMC Retrofire External De1ta-V Update 

A. The RFO (Reentry Support) may request a CMC retrofire external 
de1ta-V update specifying column indicator, site(s), and PTRM and 
YTRM (optional). 

B. Read back the input quantities for confirmation by the RFO (Reentry 
Support). 

C. Genera.te a CMC retrofire external de1ta-V update. 

1. Enter MED C13 including the specified column indicator, site(s), 
and PTRM and YTRM (optional). 

2.· Confirm via MSK 360 that the column indicator, site(s), PTRM, 
and YTRM (optional) are in agreement with the input quantities 
and that the load number is automatically incremented. Compare 
the load with the quantities on the external ~V-Lambert parameters 
display. 

D. Notify the RFO (Reentry Support) upon completion of load generation. 

2.5.3.4.2.7 CMC Entry Update 

A. The RFO (Reentry Support) may request a CMC entry update specifying 
site(s), whether the load will access the Retrofire Display Parameters 
or Return-to-Earth Table, or if the parameters are to be a manual 
input. 

B. Read back the input quantities for confirmation by the RFO (Reentry 
Support). 

C. Generate the CMC entry update. 

1. Enter MED C14, including the data source, column, latitude 
(optional), longitude (optional) and the specified site(s). 
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2. Confirm via MSK 343 that the data source, site(s), latitude, 
longitude are in agreement with the input quantities and that 
the load number is automatically incremented. 

D. Notify the RFO (Reentry Support) upon completion of load generation. 

2.5.3.4.2.8 CMC Erasable Memory Update 

A. The GDO or RFO may request a CMC erasable memory update specifying 
load number, whether data is to be in engineering units or octal 
units, whether the update is in a Verb 71 or Verb 72 form, and 
site(s) • 

B. Read back the input quantities for confirmation by the GDO or RFO. 

C. Generate a CMC erasable memory update. 

1. Initialize the makeup buffer using MED CEI, including load 
number, site(s), octal address (optional), and vehicle ID 
(optional) • 

2. Confirm via MSK 281 or MSK 282 that the input quantities dis
played are generated correctly. 

3. Enter command data in proper form, i.e., engineering units or 
octal units, according to MED CEE or MED CEO. 

4. Confirm via MSK 281 or MSK 282 that the data was generated 
correctly. 

5. Modify and/or delete existing load at request of the GDO or 
RFO according to MED CEC. 

6. Confirm via MSK 281 or MSK 282 that the modification and/or 
deletion was generated correctly. 

D. Notify the GDO or RFO upon completion of load generation. 

2.5.3.4.3 LGC Load Generation 

2.5.3.4.3.1 LGC Navigation Updates 

A. The GDO (RTCC CMD NET) may request generation of an LGC navigation 
update specifying a vehicle ephemeris, a site or sites, a ground 
elapsed time of state vector (GETSV) in hours, minutes, seconds, and 
centiseconds, and a reference body. 
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B. Read back the input quantities for confirmation by the GDO (RTCC 
CMD NET). 

C. Generate an LGC navigation update. 

1. Enter MED CNV 20 or CNV 21 including the specified site(s), 
GETSV, and reference body. 

2. Confirm via MSK 279 for LM or MSK 278 for CSM that the site(s), 
GETSV, and a reference body displayed are in agreement with the 
input ,quantities and that the load number is automatically 
incremented. 

D. Notify the GDO (RTCC C~ID NET) upon completion of load generation. 

2.5.3.4.3.2 LGC External Delta-V Update 

A. The GDO (RTCC CMD NET) may request an LGC external delta-V update 
specifying site(s), a maneuver number, and a MPT source. 

B. Read back the input quantities for confirmation by the GDO (RTCC 
CMD NET). 

C. Generate the LGC external delta-V update. 

1. Enter MED C10, LGC including the specified site(s), the maneuver 
number. and MPT source. 

2. Confirm via MSK 280 that the site(s) and maneuver number are in 
agreement with the input quantities, and that the load number is 
automatically incremented. Compare the load with the DMT for 
that maneuver. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.3.3 LGC REFSMMAT Update 

A. The GDO (RTCC CMD NET) may request an LGC REFSMMAT update specifying 
site(s), a REFSMMAT code, and a REFSMMAT address. 

B. Read back the input quantities for confirmation by the GDO (RTCC CMD 
NET). 
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1. Enter MED C12, LGC including site(s), REFSMMAT code, and a 
REFSMMAT address. 

2. Confirm via MSK 265 that the site(s), REFSMMAT address are in 
agreement with the input quantities and that the load number is 
automatically incremented. 

D. Notify the GDO (RTCCCMD NET) upon completion of load generation. 

2.5.3.4.3.4 LGCTime Increment Update 

A. ,The RFO (Reentry Support) may request 'an LGC time increment update 
specifying site(s) and a time increment in hours, minutes, seconds, 
and centiseconds. 

B. Read back the input quantities for confirmation by the RFO(Reentry 
Support). 

C. Generate the LGC time. increment update. 

1. Enter MED C07, LGC including the specified site(s) and the time 
increment. 

2. Confirm via MSK 353 that the site(s) and time increment displayed 
are in agreement with the input quantities and that the load 
number is automatically incremented. 

D. Notify the RFO (Reentry Support) upon completion of load generation. 

2.5.3.4.3.5 LGC Liftoff Time Update 

A. The RFO (Reentry Support) may request an LGC liftoff time update 
specifying site(s) and a liftoff time bias in hours, minutes, seconds, 
and centiseconds. 

B. Read back the input quantities for confirmation by the RFO (Reentry 
Support). 

C. Generate the LGC liftoff time update. 

1. Enter MED C08, LGC including the specified site(s) and liftoff 
time bias. 
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2. Confirm via MSK 339 that the site(s) and liftoff time bias 
displayed are in agreement with the input quantities and that 
the load number is automatically incremented. 

D. Notify the RFO (Reentry Support) upon completion of load generation. 

2.5.3.4.3.6 LGC Erasable Memory Update 

A. The GDO or RFO may request an LGC erasable memory update specifying 
load numb er, whether data is to be in engineering uni ts or oc tal 
units, whether the update is in a Verb 71 or Verb 72 form, and site(s). 

B. Read back the input quantities for confirmation by the GOO or RFO. 

C. Generate an LGC erasable memory update. 

1. Initialize the make-up buffer using MED CEI, including load 
number, site(s), octal address (optional), and vehicle ID 
(optional) • 

2.· Confirm via MSK 269 or MSK 275 that the input quantities dis
played are generated correctly. 

3. Enter command data in proper form, i.e., engineering units or 
octal units, according to MED CEE or MED CEO. 

4. Confirm via MSK 269 or MSK 275 that the data was generated 
correctly. 

5. Modify and/or delete existing load at request of the GDO or RFO 
according to MED CEC. 

6. Confirm via MSK 269 or MSK 275 that the modification and/or 
deletion was generated correctly. 

D. Notify the GDO or RFO upon completion of load generation. 

2.5.3.4.4 LVDC Load Generation 

2.5.3.4.4.1 LVDC Time Base Update 

A. The Booster Systems Engineer (BSE) (RTCC CMD NET) may request a 
LVDC time base update specifying site(s) and a time in seconds. 

B. Read back the input quantities for confirmation by the BSE (RTCC 
CMD NET). 
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.. 1. Enter MED C40 including the specified site(s) and the time. 

2. Confirm via MSK 240 that the site(s) and the time displayed are 
in agreement with the input quantities and that the load number 
is automatically incremented. 

D. Notify the BSE (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.4.2 LyDC Sequence Initiate Updates 

A. The BSE (RTCC CMD NET) may request a LVDC sequence initiate update 
specifying site(s), a sequence initiate number (1-8), and a time in 
minutes. 

B. Read back the input quantities for. confirmation by the BSE (RTCC 
CMD NET). 

C. Generate a LVDC sequence initiate update. 

1. Enter MED C4l including the specified sequence initiate number, 
site(s), and sequence initiate time. 

2. Confirm (via MSK 241, 242, 243, 244, 250, 252, 285, 286 for 
sequence initiate updates 1-8, respectively) that the site(s), 
the sequence initiate update number, and the time are in agree
ment with the input quantities and that the load number is 
automatically incremented. 

D. Notify the BSE (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.4.3 LVDC Switch Selector Updates 

Generation of LVDC switch selector updates in Orbit phase is ,accomplished 
in the same manner as in Prelaunch phase (see Paragraph 2.5.3.1.2). 

2.5.3.4.4.4 LVDC General Updates 

A. The BSE (RTCC CMD NET) may request a LVDC general update specifying 
load number, site(s), and one or more octal words. 

B. Read back the input quantities for confirmation by the BSE (RTCC 
CMD NET). 
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1. Enter MED CSI including the specified load number, site(s) and 
octal data. 

2. Confirm via MSK 283 or MSK 284 that the input quantities dis
played are generated correctly. 

3. Modify load at request of BSE using MED CSC. 

4. Confirm via MSK 283 or MSK 284 that the modification was 
generated correctly. 

D. Notify the BSE (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.4.5 LVDC Navigation Update 

A. The GDO (RTCC CMD NET) may request a LVDC navigation update speci
fying site(s} and a ground elapsed time of the state vector (GETSV) 
in hours, minutes, seconds, and centiseconds. 

B. Read back the input quantities for confirmation by the GDO (RTCC 
CMD NET). 

C. Generate the LVDC navigation update. 

1. Enter MED c49 including the specified site(s) and GETSV. 

2. Confirm via MSK 235 that the site(s) and GETSV displayed are 
in agreement with the input quantities and that the load number 
is automatically incremented. Generate a checkout monitor for 
the same time and compare the NAV load. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

E. Notify the Complex Supervisor (RTCC CA/CB) of any problems encount'§lred. 

2.5.3.4.4.6 LVDC Orbit Target Update 

A. The GDO (RTCC CMD NET) may request a LVDC orbit target update speci
fying site(s) and a maneuver number. 

B. Read back the input quantities for confirmation by the GDO (RTCC 
CMD NET). 
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1. Enter MED CS7 including the specified site(s) and maneuver 
numper. 

2. Confirm via MSK 215 that the site(s) and maneuver number dis
played are in agreement with the input quantities and that the 
load number is automatically incremented. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

2.5.3.4.4.7 GT?und Network GMTLO Ul'dates 

A. The RFO (Reentry Support) will request that the Ground Network 
GMTLO update be generated. 

B. Generate the GMTLO update. 

1. Enter MED C60, CSM, ALL or C60, LEM, ALL 

2. Confirm via MSK 1604 that the GMTLO update has been generated. 

C. Notify the RFO (Reentry Support) upon completion of load generation. 

2.5.3.4.5 Detailed Load Transfer Procedures 

A. All requests for load transfer will be received on the RTCC CMD NET 
voice loop. 

B. Call up the load to be transferred and hardcopy. 

C. Confirm that the console is in XFER ENABLE status. 

D. Upon request of the Flight Controller, depress the load ready PBI 
for the specified load. Confirm that the proper load number appears 
in the readout windows and that the proper site indicator(s) is 
(are) illuminated. 

E. Depress "TRANSFER" PBI. Confirm that this PBI illuminated indicating 
transfer of the load from the MOC. 

F. Notify the Flight Controller (RTCC CMD NET) that the load has been 
transferred. 
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G. Depress "CLEAR TRANSFER" PBI to clear the load from the transfer 
buffer. 

H. For each navigation update transferred, inform Select of the vector 
used for the update. 

2.5.3.4.6 Retrofire Plann~ng ~unctions . 
2.5.3.4.6.1 Separation or Orbit- Shapin~'Maneuvers 

A. Upon request of the RFO (Reentry Support), cause the RFO Separation 
Table (R30) to be initialized with a separation or shaping maneuver in 
either the primary, contingency, or manual columns. 

B. Required inputs for the maneuver options are: 

1. Separation. Vehicle (CSM), column indicator, t:.t of separation, 
thruster code, t:.t or t:.V of the burn, thrust direction (roll, pitch, 
yaw) in the local horizontal coordinate system, t:.t of ullage, 
gimbal indicator. 

2. Shaping. Vehicle (CSM), column indicator (M), the GET I of the 
maneuver, thruster code, t:.r or t:.V of the burn, thrust direction 
(roll, pitch, yaw) in the local horizontal coordinate system, lit 
of ullage, gimbal indicator. 

C. Verification that the proper inputs were made will be done by 
oDserving MSK 355 after the time-to-fire solution has been generated. 

D. Notify the Complex Supervisor (RTCC CA/CB)of any problems encountered. 

2.5.3.4.6.2 Retrofire Solutions 

A. Upon request of the RFO (Reentry Support) initialize the Retrofire 
Digitals, MSK 356 (R3l, R32), to generate a retrofire solution in 
either the primary and contingency, or manual columns. 

B.. Required inputs for the maneuver options are as follows: 

1. Primary Column.. Vehicle, column indicator, initial lift vector, 
g-level, final lift vector. 

2. Contin/liency'Column. Same as Primary. 

3. Manual Column. Vehicle, column indicator, thruster, mode, t:.V 
or t:.t' thrust direction (roll, pitch, yaw) in the .local horizontal 
coordinate system, REFSMMAT, initial lift vector, g-level, final 
lift vector, target. 
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C. The automatic, generation of the primary and contingency columns, 
after every trajectory update, can be inhibited by the input of the 
MED: R32, CSM, STOP. If it is desirable to generate the automatic 
data once it has been inhibited,input ,R32, CSM, START. 

D. Verification that the proper inputs were made will be done by 
ODS erving MSK's 356 and 329. 

E. Notify the RFO,(Reentry Support) upon completion of the update. 

2 • .5.3.4. 6 .3'Tart~et Table Update , 

A. Upon request of the RFO (Reentry Support), initialize the Target 
Table header and update the table (R20) using parameters supplied 
by the Flight Controller. 

B. Verification that the proper inputs were made will be done by 
observing MSK 335. 

C. 'Notify the. RFO (Reentry Support) upon completion of the update. 

2.5.3.4.7 Return-to-Earth Planning 

2.5.3.4.7.1 Initialization fOl>;Return-to-Earth Planning 

A. Upon request by the RFO (Reentry Support), update (F86) any of the 
following parameters: 

1. Maximum ~V available for tradeoff display 

2. Minimum time of landing for tradeoff display 

3. Maximum time of landing for tradeoff display 

4. Constant g-level for use in return-to-earth digltals and EFCUA 
mode of the abort scan table (AST) 

5. Maximum return inclination 

6. Relative Range Override 

7. Maximum return velocity 

8. Minimum height of pericynthion (nm). 

Read back quantities for verification by the RFO. 
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B. Upon request by the RFO (Reentry Support) update (F87) any of the 
following: 

1. Vector source (whether to access CSM ephemeris or usable vector 
from Vector Panel Summary) 

2. Target line (shallow or steep) 

3. Motion about the moon (direct, circumlunar, or either). 

C. Verify the update by viewing MSK 366 and notify the RFO (Reentry 
Support) upon completion. 

D. If problems are encountered in making ·the update, notify the Complex 
Supervisor (RTCC CA/CB). 

2.5.3.4.7.2 Return-to-Earth Target Table Updates 

A. Upon request by the RFO (Reentry Support) add, replace, or delete 
a target in the return-to-earth target table (F8S). The required 
inputs to be supplied by the RFO for each of the options are: 

1. Add 

a. Type (PTP or ATP) 

b. Site (name of site) 

c. Latitude and longitude (ATP targets require at least two and 
at most five sets of [~, A). 

2. Replace 

a. Type 

b. Site 

c. Latitude and longitude. 

3. Delete 

a. Type 

b. Site. 
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B. Verify the update by viewing MSK 366 and notify the RFO (Reentry 
Support) upon completion. 

C. Notify the Complex Supervisor (RTCC CA/CB) of any problems encountered. 

2.5.3.4.7.3 Tradeoff Display Updates 

A. Upon request by the RFO (Reentry Support) update the near earth 
tradeoff display (F70). Required inputs to be supplied by the RFO 
are: 

• Landing site identification (must be in return-to-earth target 
table; see Paragraph 2.5.3.4.7.2) 

• Time of vector to fetch from ephemeris (GET). (Not used if vector 
source is usable vector table) 

• Vector source (if from usable vector table) 

• First ignition time at which to generate solution (GET) 

• Last ignition time at which to generate solutions (GET) 

• Entry profile 

• Target line 

• Minimum acceptable time of landing (GET) 

• Maximum acceptable time of landing (GET) 

• Maximum allowable ~V. 

These last four items will be input as described in Paragraph 2.5.3.4.7.1 
when the values specified by the RFO differ from those appearing on 
MSK 366. 

B. Upon request by the RFO (Reentry Support) cause a translunar tradeoff 
display (F7l) to be generated. Required inputs to be supplied by the 
RFO are all mentioned under A, above, plus the page on which the 
solution is to appear. 

c. Verify the tradeoff display update by viewing MSK 364 and notify the 
RFO (Reentry Support) upon completion. 
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D. Upon request by the RFO cause the tradeoff display to be labeled (F72). 
The page to be labeled and the location of the labels will be supplied 
by the RFO. 

E. Verify labeling and removal of labels by viewing MSK 364 and notify 
the RFO (Reentry Support) upon completion. 

F. If any problems are encountered updating the tradeoff display or in 
labeling, notify the Complex Supervisor (RTCC CA/CB). 

~.5.3.4.7.4 Abort Scan Tab'le'Up,dates , . 
Upon request by the RFO (Reentry Support), cause an Abort Scan Table 
solution to be generated. 

A. Required inputs to be supplied by the RFO for time critical unspeci
fied area and fuel critical unspecified area solutions in earth 
reference or a fuel critical unspecified area at a discrete time in 
lunar reference (F75) are: 

• Type (time critical or fuel critical) 

• Time of vector to fetch from ephemeris (GET) 

• Vector source (if from usable vector table) 

• Time of maneuver ignition (GET) 

• Maximum ~V available (fps) 

• Entry profile. 

1. For all fuel critical unspecified area solutions in earth 
reference the Printer Controller will read the altitude of 
reentry of the final solution. If this altitude is outside the 
limits of 400,000 ± 300 feet, notify the RFO (Reentry Support) 
that slight changes in reentry conditions may result when that 
solution is transferred to the return-to-earth digitals. 

2. For all fuel critical unspecified area optimization solutions the 
maximum iteration limit can be reached in which case the last pass 
will be used. The Printer Controller will read an error message 
which will be relayed to the RFO (Reentry Support). 

3. When requesting (F75) a fuel critical unspecified area solution 
and the abort mode (AM) displayed is extreme fuel .critical un
specified area (EFCUA), the entry quantities will not be displayed. 
Upon direction of the RFO at this time, input (F78) the entry 
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profile. The AST code is required for all entry profiles and 
other required inputs to be supplied by the RFO for each of the 
acceptable entry profiles are: 

a. HGN. G&N Entry 

• Initial lift vector 

D. RBI. Constant g-level through entry 

• Initial lift vector orientation (deg) 

• G-level to which initial lift orientation is held 

• Desired constant g-level 

• Roll direction (North or South). 

c.HB2. Lift vector down to X g's then ballistic 

• G-level to roll 

d. HB3. Ballistic throughout entry 

• No required inputs 

e. HB4. Lift vector up to X g's then ballistic 

• G-level to roll 

f. HB5. Lift vector up throughout entry 

• No required inputs 

3. As a default option (MED F78) the original EFCUA solution can 
be restored; that is, with no entry parameters, at RFO request by 
omitting the entry profile. 

4. Verify addition of the entry parameters by viewing MSK 362 and 
notify the RFO upon completion. 

B. Required inputs to be supplied by the RFO for a solution to a 
specific site in earth reference (F76) are: 

• Landing site identification (must be in return-to-earth target 
table; see Paragraph 2.5.3.4.7.2) 

• Time of vector to fetch from ephemeris (GET) 
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• Entry prof ile 

• Maximum allowable miss distance. 
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C. Verify solution generation by viewing MSK 362 and notify the RFO 
(Reentry Support) upon completion. 

D. Upon request by the RFO (Reentry Support) delete (F79) any or all 
solutions from the Abort Scan Table. Verify deletion by viewing 
MSK 362 and notify the RFO. 

E. Notify the Complex Supervisor (RTCC CA/CB) of any problems encountered. 

2.S.3.4.7.S Return-to-Earth Digitals Updates 

A. Upon request by the RFO (Reentry Support) transfer (FBO) a maneuver 
from the abort scan table and input (FB2) the designated entry 
profile. The two MED's must be entered in that order, i.e., FBO 
first. The required inputs to be supplied by the RFOare: 

1. Column 

2. Abort Scan Table solution code 

3. REFSMMAT 

4. Maneuvering vehicle 

S. Thrusters 

6. Configuration 

7. Guidance mode 

B. Number of quads for ullage 

9. /':,T of ullage 

10. Compute or use system parameter trim angles 

11. Docking angle (if applicable) 

12. Heads-up or heads-down maneuver attitude 

13. Iteration Indicator 
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14. Primary entry profile (required inputs for each of the. entry 
profiles are the same as that listed in Paragraph 2.5.3.4.7.4 
except for RBl which is the following: 

• Initial lift vector orientation (deg) 

• G-level to which initial lift vector orientation is held 

• Desired g-level or target longitude (not both) 

• Roll direction (north or south) 

15. Backup entry profile (required only if primary entry profile is 
HGN. Required inputs for each are the same as RBl as described 
above and RB2 through RB5 as described in Paragraph 2.5.3.4.7.4). 

B. Upon request by the RFO (Reentry Support), input (F80, F8l, F82) a 
maneuver directly into the return~to-earth digitals. The MED's 
must be input in the proper order, F80 first, then F8l, then F82. 
The parameters listed above will be required for this option also 
with the exception of the AST code which will be input as zero. 
In addition, the following required inputs will be supplied by the 
RFO: 

• Time of vector to fetch from ephemeris (GET) 

• Vector source (if from usable vector table) 

• Time of maneuver ignition (GET) 

• Latitude and longitude of the target 

• The local vertical External ~V components (fps) 

• Reference body to which the local vertical applies 

Read back the quarttities for confirmation by the RFO. 

C. Verify solution generation by viewing MSK 363 and 329 and notify 
the RFO upon completion. 

D. Notify Complex Supervisor (RTCC CA/cB) of any problems encountered. 
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2.5.3.4.8.1 Spa'Cecraft Setting and Ent!)' Trajecto!)' Generations 

A. Upon request of the RFO (Reentry Support), initialize the spacecraft 
setting (R65, or R40, R66, and R67) and generate the reentry 
trajectory (RIO). 

1. The spacecraft setting can be initialized in two ways: by 
direct transfer or by direct input. This applies to both 
retrofire and return-to-earth maneuvers. 

2. When generating the reentry trajectory two times must first be 
obtained· from the RFO, these are the threshold time (GET) and the 
reference time for all Reentry Elapsed Times. 

B. If a Type II maneuver is to be input into the spacecraft setting, 
the FDO will request the Computer Dynamics controller to enter the 
separation or shaping maneuver into the Mission Plan Table. Only 
after this has been done can a Type II maneuver be input into the 
spacecraft setting. 

C. Required inputs are as follows: 

• Direct Transfer (R65). Vehicle, data source, column indicator 

• Direct Input (R40, R66, and R67). ~V/~T or Lambert parameters, 
reference body, vehicle, data source, GETI, thruster, mode, space
craft attitude in IMU or LVLH coordinate system, REFSMMAT, 
configuration, maneuver type, entry mode, target, initial lift 
vector, g-level, final lift vector, constant g-level. 

1- Options for thruster are as follows: 

• (S) • SPS 

• (Cl) . Two quads of CSM RCS along the +x axis 

• (C2). Four quads of CSM RCS along the +X axis 

• (C3). Two quads of CSM RCS along the -x axis 

• (C4) • Four quads of CSM RCS along the -x axis 

• CD). DPS 
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• (Ll). Two quads of LM RCS along the -x axis 

• (L2). Four quads of LM RCS along the +X axis 

• ~L3). Two quads of LM RCS along the -x axis 

• (L4). Four quads of LM RCS along the -X axis 

2. Options and required inputs for each entry mode are as follows: 

a. Low-Speed Modes 

• BAL. Ballistic (zero lift) - no additional inputs required 

• MAX. Maximum lift - no additional inputs required 

• LGN. Low-speed guided - target, initial lift vector (R14) 

• BRB. Bank reverse bank - bank angle, GETRB 

• BNK. Constant bank - bank angle 

• GBL. Bank to a g-level then ballistic - initial bank, g-level 

• GML. Bank to a g-level then maximum lift - initial bank, 
g-level 

• GRB. Bank to a g-level then bank reverse bank ~ initial 
bank, g-level, final bank, GETRB 

• GBK. Bank to a g-level then bank - initial bank, g-level, 
final bank angle 

b. High-Speed Modes 

• HGNl, 2, 3, 4, 5. High-speed guided with one of the 
following modes used as a backup. (G&N Target 
required as input) 

• HB1. Constant g - g-level or target longitude, roll 
direction 

• HB2. Lift vector down to a g-level then ballistic - g-level 

• HB3. Ballistic - no additional inputs required 
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• HB4. Lift vector up to a g-level then ballistic - g-level 

• HB5. Maximum lift - no additional inputs required. 

D. Verification that the proper inputs were made will be done by 
generating the reentry trajectory and observing MSK's 271, 332, 
354, 367. 

E. Notify the RFO (Reentry Support) upon completion of the update. 

2 .• 5.3.4.8.2 Reentry Parameters and Ephemeris Update 

A. Upon request of the RFO (Reentry Support), change the reentry 
parameters listed below and regenerate· the reentry ephemeris (RIO). 
The reentry parameters that can be changed are: 

• Reentry density multipler (R13) 

• Reentry (CM) area and weight (R13) 

• Bank angle bias (R14) 

• Initial lift vector orientation for the reentry guidance (R14) 

• Coefficient of lift and drag (P07). 

B. The on-line will be used to verify that the proper inputs were made. 
The RFO (Reentry Support) will be informed when the task is complete. 

C. Notify the Complex Supervisor (RTCC CA/CB) of any problems encountered. 

2.5.3.4.9 Recovery Functions 

A. Upon request of the Recovery Officer (Recovery Display) generate 
new data in the folloWing displays: 

1. Recovery Zone Digital (R20). The required inputs are: vehicle 
update code - Z, begin revolution, end revolution. Verify inputs 
by observing MSK 1453. 

2. Recovery Target Selection (R20). The required inputs are: revolu
tion option - vehicle, update code - TR, longitude, revolution; 
time option - vehicle, update code - TT, time, longitude. Verify 
inputs by observing MSK 1454. 

3. Recovery Ascending Node (R20). The required inputs are: revolu
tion option - vehicle, update code - AR, begin revolution, end 
revolution, reference body; time option - vehicle, update code -
AT, begin time, end time, reference body. Verify inputs by ob
serving MSK 1505. 
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B. Notify the Recovery Officer when the task is complete and the 
Computer Supervisor in the event of a malfunction. 

2.5.3.4.10 Ge~eral Functions 

2.5.3.4.10.1 Lift/Drag Profile Update 

A. Update the lift/drag profile when directed by the RFO (Reentry Support)· 
(R14, P07). For a more detailed description see the off-line CL/CD 
aerodynamics program description. 

B. A regeneration of the ephemeris should then be initiated to use the 
new profile. 

C. Notify the RFO upon completion. 

2.5.3.4.10.2 Ground Track Digital Update 

A. Upon request of the RFO (Reentry Support) generate new data in the 
Ground Track Digital display (R20) using the inputs from the 
Flight Controller. 

B. The required inputs are: time option - vehicle, update code - GT, 
begin time, end time, reference body; revolution option - vehicle, 
update code - GR, longitude, revolution, reference body. 

C. Verification that the proper inputs were made will be done by ob
serving MSK 347. 

D. Notify the RFO upon completion. 

2.5.3.4.10.3 AGS Navigation Update 

Upon request of the GOO (RTCC Dyn.) , enter the UlO with REFSMMAT and AGS 
clock zero time to generate the AGS Navigation Update Display (MSK 277). 
Inform the GDO when the task is complete. 

2.5.3.5 Translunar/Transearth Phases 

2.5.3.5.1 Plotboard Functions 

A. Upon request by the FDO (RTCC DYN) to initiate trans1unar/transearth 
spotting, enter MED WXZ with the desired pericynthion time supplied 
by the FDO. 

B. Verify initialization of translunar/transearth spotting on the 
10 x 20 projection plotboard by selecting channel 55 •. Also verify 
initialization of trans1unar/transearth spotting on the 6 x 12 
projection plotboard in the Recovery Room by selecting channel 52. 
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C. If no background slide is selected for either the 6 x 12 or 
10 x 20 projection plotboard notify the Complex Supervisor (RTCC CA/CB). 

2.5.3.5.2 CMC Load Generation 

Same as procedures for Orbit phase, see Paragraph 2.5.3.4.2. 

2.5.3.5.3 LGC Load Generation 

Same as procedures for Orbit phase, see Paragraph 2.5.3.4.3. 

2.5.3.5.4 Return~to-Earth Planning 

All Orbit phase procedures apply in addition to the following functions. 

2.5.3.5.4.1 Abort Scan Table Updates 

Upon request by the RFO (Reentry Support) cause an Abort Scan Table solution 
to be generated. 

A. Required inputs to be supplied by the RFO for a solution in a fuel 
critical search mode to either a PTP or ATP or a fuel critical 
unspecified area search mode in lunar reference (F77) are: 

• Landing site identification (must 
table; see Paragraph 2.5.3.4.7.2) 
area mode) 

be in return-to-earth target 
(Not required for unspecified 

• Time of vector to fetch from ephemeris (GET) 

• Vector source (if from usable vector table) 

• Time to begin search (GET) 

• Approximate time of landing (GET) 

• Time to end search (GET) 

• Entry Profile 

B. Verify solution generation by viewing MSK 362 and notify the RFO 
(Reentry Support) upon completion. 

C. Notify the Complex Supervisor (RTCC CA/CB) of any problems encountered. 
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At the request of the RFO (Reentry Support) the following procedure to 
obtain the optimum fuel critical unspecified area solution in moon 
reference for a trans earth midcourse maneuver is to be mechanized. 

In the return-to-earth processor the fuel critical unspecified area (FCUA) 
solution in moon reference does not necessarily return the optimum 
solution in the Abort Scan Table. There is a procedure,by which a more optimum 
solution can be obtained than that of the Abort Scan Table.. The necessary 
procedure is as follows: 

A. Generate the FCUA solution in the Abort Scan Table for the desired 
time in moon reference and generate the external ~V solution for 
the same in the return-to-earth digitals. 

B. Have the Dynamics Controller transfer the return-to-earth digitals 
solution to the Mission Plan Table (MFT). 

C. Have the Dynamics Controller compute a local vertical REFSMMAT with 
respect to the earth for the time of the maneuver and generate a 
detailed maneuver table (DMT) using the local vertical REFSMMAT. 

D. Manually enter the Return-to-Earth Digitals specifying the maneuver 
as follows: 

1. Specify the X-component equal to the Vgy in platform coordinates 
on the DMT ,of step C above. Specify ~Vy = ~Vz = O. 

2. Specify the reference body as earth. 

3. Use the ignition time of the return-to-earth digitals solution 
of step A. 

E. The reentry trajectory prediction resulting from the above will 
result the optimum minimum fuel corridor control maneuver. 

F. If any further iteration is necessary to obtain the desired flight 
path angle at entry interface, the only item that need be changed 
is the external ~V X-component. 
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All procedures for Trans lunar/Trans earth phase apply also to Lunar Orbit 
phase except for plotboard procedures; see next paragraph for those which 
apply in this phase. 

2.5.3.6.1 Projection Plotboard Procedures 

Upon request by the FDO (RTCC DYN) to generate lunar orbit nominals, enter 
MED WMN with the option requested by the FDO. 

2.5.3.7 Lunar Descent/Lunar Stay/Lunar Ascent Phases 

Only the following CMC and LGC load generations apply in these phases. 

2.5.3.7.1 CMC Landing Site Vector Update 

A. The GDO (RTCC CMD NET) may request generation of a CMC landing 
site vector update specifying site(s). 

B. Read back the input site(s) for confirmation by the GDD (RTCC CMD 
NET). 

C. Generate a CMC landing site vector update. 

1. Enter MED C06, CMC including the specified sites. 

2. Confirm via MSK 293 that the site(s) are in agreement with 
those input and that the load number is automatically incremented. 

D. Notify the GDO (RTCC CMD NET) upon completion of the load generation. 

2.5.3.7.2 LGC Landing Site Vector Update 

A. The GDO (RTCC CMD NET) may request generation of a LGC landing site 
vector update specifying site(s). 

B. Read back the input site(s) for confirmation by the GDO (RTCC CMD NET). 
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2. Confirm via MSK 294 that the site(s) are in agreement with those 

input and that the load number is automatically incremented. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

2.5.3.7.3 LGC Descent Update 

A.The GDO (RTCC CMD NET) may request generation of a LGC descent 

update specifying site(s) and time of lunar landing. 

B. Read back the input quantities for confirmation by the GDO (RTCC 

CMD NET). 

C. Generate a LGC descent update 

1. Enter MEDC28 including the specified site(s) and time of 

lunar landing. 

2. Confirm via MSK 295 that the site(s) and time of lunar landing 

are in agreement with the input quantities, and that the load 

number is automatically incremented. 

D. Notify the GDO (RTCC CMD NET) upon completion of load generation. 

2.5.3.7.4 . Projection Plotboard Procedures 

Upon request by the FDO (RTCC DYN) to generate lunar descent or ascent 

nominals, enter MED WAD with the option requested by the FDO. 

2.5.3.8 Entry Phase 

2.5.3.8.1 Initialization in Entry Phase 

A. The MED's necessary for computer initialization will be input by 

the Computer Dynamics Controller. The following reentry MED's will 

be input by the Computer Command Controller when directed by the 

Computer Supervisor: 

• Enter entry profile (Rll) 

• Enter reentry (CM) weight and area (R13) 

• Enter bank angle bias and G&N initial lift vector (R14) 

• Enter coef ficients of lift and drag (P07) 

• Enter anchor vector selection (RlO). 
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B. Verification will be done by comparison with the on-line print. 
Notify the Computer Supervisor (RTCCCA/CB) upon completion of the MED's 
and the FDO (RTCC Dyn.) of the status of the computer, the present 
phase, and the availability of his displays after entering the 
desired phase. 

2.5.3.8.2 Entry Functions 

A. Upon request of the FDO (RTCC Dyn.) change the phase to Reentry (PB1) 
and notify the RFO (Reentry Support) of the availability of his displays. 

B. Notify all Computer Controllers (RTCC CA/CB) of the impending phase change. 

C. Upon request of the RFO (Reentry Support) regenerate the reentry 
ephemeris via a modification to the entry mode, a reentry weight 
update, anchor vector update, or a lift/drag profile update. Upon 
completion of this task, inform the RFO of the regeneration and the 
updating of his displays. 

D. Notify the Complex Supervisor (RTCC CA/CB) of any problems encountered. 

2.5.3.B.3 Entry Mode Update (Rll) 

The options and required inputs for the entry mode on this MED are the same 
as on the R67 MED,.see Paragraph 2.5.3.4.B.l. This MED causes an automatic 
reentry trajectory update after which MSK 332 and/or 367 will be observed 
to verify that the proper inputs were made. The RFO will be notified of 
any deviations after an examination of the on-line confirms the inputs. 

2.5.3.8.4 Anchor Vector Update (R10) 

A. The flight controller requesting the change will specify one of the 
following: 

• ORB. Orbit vector. A vector fetch time may also be input 
(Reentry only) 

• PRE. Preburn vector (Mode III only) 

• TRA. Postburn vector (Mode III only) 

• RESTRT. (P14) 

• Vector ID from vector panel summary 
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B. An examination of the on-line will provide verification that the 
proper anchor vector source was used. 

C. Notify the Flight Controller upon completion of the update. 

2.5.3.8.5 

The flight controller requesting the update will provide the desired command 
module weight and area and the time of CM/SM separation. An examination of 
the on-line will provide verification that the proper inputs were made. 

2.5.3.8.6 Phase Change 

Upon request of theFDO (RTCC Dyn.) recycle the computer from Reentry to 
Orbit phase (P8l). Notify all RTCC controllers of the impending phase 
change (RTCC CC). Notify the Computer Supervisor when the action is com
pleted (RTCC CA/CB). Notify the FDO (RTCC Dyn.) that the phase change is 
complete. 

2.5.4 Special 

2.5.4.1 

In the event of computer selectover the Computer Command Controller will 
be responsible for: 

A. Confirming that the status of the DCS displays in the new MOC 
(previously DSC) is consistent with the status of the DCSdisplays 
immediately prior to selectover. 

B. Confirming that all'consoleindications after selectover are con
sistent with the indications prior to selectover. 

C •. Notifying the Complex Supervisor of any discrepancy noted in displays 
and/or console indicators (RTCC CA/CB). 

D. Notifying Flight Controller personnel (RTCC CMD NET) of any 
discrepancy in load status and/or other display status resulting 
from the selectover. 

2.5.4.2 Restart Procedures 

A. During the writing of a restart tape no entries will be made from 
the console or the MED. 
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B. After writing of a restart tape the Computer Command Controller will 
confirm that the status of the loads. displays. and console indications 
is consistent with that before the restart tape was written. 

C. When a standby machine (DSC) is brought up with a restart tape it will 
be the responsibility of the COmmand Controller to bring the DCS load 
status in the DSC up-to-date and confirm that it is consistent with the 
status of the MOC. 

2.5.4.3 Console Hardware Malfunction 

In the event of a console hardware malfunction the switch input from the 
Computer Command Controller console may be simulated via MED. The format 
of the MED is C99. switch option. The switch options available are given 
in Table 2.5-1. 

2.5.4.4 Off-Line Programs 

2.5.4.4.1 CL/cD Aerodynamics Program 

A. Inputs for the computation of new trim points. resulting from a 
change in the location of the center of gravity, will be given to 
the Computer Connnand by the Retrofire Officer (Reentry Support). 
The inputs will be the !J.X,!J.Y, and !J.Z in inches (see Figure 2.5-2) 
required in the transfer distances card. HOWever, the RTCC 
personnel receiving these inputs should be familiar with computing 
these from a given X. Y, and Z, the concepts explained on the 
following page. 

B. The problem to be solved involves a reference center of gravity 
and a center of gravity transfer; the words "reference" and "new" 
e.g. will be used. Begin by establishing orthogonal axes, X, Y. 
and Z, with origin at the reference c.g. Let !J.X, !J.Y, fj,Z represent 
the incremental shift in c.g. location illustrated in the following 
diagram, Figure 2.5-1. 
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1. Define FA' the axial force coincident with the X axis, FN, the 
normal force coincident with the Z axis, and Mo, a couple about 
the reference c.g. Then, summing moments about the new c.g., obtain 

which is the complete moment equations. This equation can be 
approximated by 

(1) M = Mo + FN LlX +FA VLly2 + l:.Z2 

which neglects the contribution of FN6Y. To obtain (1) in terms 
of dimensionless coefficients, divide each term by dynamic 
pressure (q), reentry reference area (A), and the reference 
length (D). The result is 

(2) 

or in familiar coefficients notation 

(3) AX 
= CMo+~-rr+ 

2. Equation (3) is the moment equation used in determining the 
aerodynamic trim characteristics. The value of D is obtained 
from spacecraft geometry while LlX, LlY, and LlZ are determined 
by the new c.g. location. Coefficients CMo , CN' and CA are 
obtained from reference tables where they are tabulated as 
functions of Mach number and angle of attack a. The trim angle 
of attack is defined as the angle at which CMc = O. Once 
the trim angle is determined the value of CL' c8efficient of 
lift, and CD' coefficient of drag are obtained from 

CD = ~ Sin a + CA Co~ a 

The lift to drag ratio is CL/CD• 
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3. One additional equation is required to obtain the angle 
through which the lift vector is rotated due to lateral center 
of gravity offset. This quantity, called CGBIAS or bank angle 
bia~, is computed from 

(5) CGBIAS = (Sign !::.Y) TAN-
l l~~l 

4. All reference data required for trim characteristics computation 
has been built into the off-line aerodynamics program used in 
the RTCC so that the user has to supply only minimum input data. 
The latter consists of !::.X, !::.Y, and !::.Z, and an output option 
indicator used to determine the kinds of punch card output. 
The reference values for X, Y, and Z are 1141.25, 0, and 
o inches, respectively. 

5. The spacecraft a~is system used is defined by assuming the X-axis 
as the axis of symmetry proceeding in a positive direction from 
blunt end to theoretical apex of the vehicle. The Z-axis is per
pendicular to the X-axis and is positive down when the vehicle 
is in a "heads-up" attitude; this arrangement places the center 
of gravity toward the crewman's feet for a positive Z. The 
Y-axis is perpendicular to the XZ plane and positive, according 
to the diagram of Figure 2.5-2 out the direction of the crewman's 
righ t shoulder. 

6. To compute!::.X the rule to apply is as follows: When going from 
the reference c.g. to the transferred (new) c.g., if the direction 
shifted is in the positive X direction, /!.X is positive; if the 
direction of shift is in the negative X direction, /!.X is negative. 
To compute!::.Z the rule is that a positive !::.Z results from a shift 
in the positive Z direction. Similarly, a positive !::.Y results 
from a transfer in the positive Y direction. 

7. For illustrative purposes suppose that a new c.g. location is 
given as X = 1041.22, Y = -0.4, and Z = 5.65. Then X = -100.03, 
!::.y. = -0.4, and !::.Z = 5.65 according to the rule of the preceding 
paragraph. (See Figure 2.5-2.) 
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Figure 2.5-2 Aerodynamic Axis SYstem 
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C. There exists in both the Computer Supervisor console and the 

Computer Command console,a deck of the off-line Entry Trim Aerodynamics 

Program QMMCGX, which is required to compute new trim'points for 

a new c~nter of gravity for the Apollo spacecraft. This deck will 

punch out the P07 and R14 MED cards required to change the trim 

points and Bank Angle bias in real-time execution. 

D. Procedures for the Execution of this Deck. The card immediately 

following the //S"lSIN DD * card in the execution deck, TRIM,is the 

transfer distances card. This card must be punched according to 

the following format: 

cols • 

where: 

1-10 
t::.X 

11-20 
t::.Z 

21-30 
t::.y 

31-32 
IOPT 

t::.X is the c.g. shift in the X direction 
t::.Y is the c.g. shift in the Y direction 

t::.Z is the c.g. shift in the Z direction 

IOPT indicates the punch options desired 
~ or 0 - MED (P07 and R14) only 

1 - MED and RTSYSPR 
(All values right justified.) 

This card, with the c.g. changes, is then inserted into the execution 

deck, replacing the old transfer distances card. Immediately following 

the transfer distances card is one card, /*. There can only be one 

transfer distances card per execution deck. 

E. Execute theCL/CD program, TRIM, on a computer obtained by the 

Computer Supervisor. Have the MED cards interpreted and returned with 

the printed output to the Command Console. 

F. Send a copy of the listing to the Retro via the P-tubes. 

G. The cards may then be entered into the real-time system by reading 

them through the Card Reader via MED (P66, PSR) at the request of 

the Retrofire Officer (Reentry Support). (Verify by observing update 

to MSK 1620 on input of final P07.) 

H. Notify the RFO (Reentry Support) when the task is complete. 
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C99 SWITCH INPUT OPTIONS 

SWITCH DESCRIPTION 

CMC CSM NAVIGATION UPDATE LOAD READY 

eMC LANDING SITE VECTOR UPDATE 

CMC TIME INCREMENT UPDATE LOAD READY 

CMC LIFTOFF TIME UPDATE LOAD READY 

CMC LM NAVIGATION UPDATE LOAD READY 

CMC EXTERNAL DELTA-V UPDATE LOAD READY 

CMC REFSMMAT UPDATE LOAD READY 

CMC RETROFIRE EXTERNAL DELTA-V UPDATE LOAD READY 

CMC ENTRY UPDATE LOAD READY 

CMC LAMBERT RETURN UPDATE LOAD READY 

CMC LAMBERT TARGET UPDATE LOAD READY 

CMC ERASABLE MEMORY UPDATE-A LOAD READY 

CMC ERASABLE MEMORY UPDATE-B LOAD READY 

CSM XFER ENABLE/CLEAR ENABLE 
~ 

CSM TRANSFER 

CSM CLEAR XFER 

LGC LM NAVIGATION UPDATE LOAD READY 

LGC CSM NAVIGATION UPDATE LOAD READY 

LGC EXTERNAL DELTA-V UPDATE LOAD READY 

LGC REFSMMAT UPDATE LOAD READY 

LGC TIME INCREMENT UPDATE LOAD READY 

LGC LIFTOFF TIME UPDATE LOAD READY 

LGC LANDING SITE VECTOR UPDATE 
, 

LGC DESCENT UPDATE 

LGC ERASABLE MEMORY UPDATE-A LOAD READY 

LGC ERASABLE MEMORY UPDATE-B LOAD READY 

LM XFER ENABLE/CLEAR ENABLE 

LM TRANSFER 

LM CLEAR XFER 
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TABLE 2.5-1 (CONT'D) 

SWITCH DESCRIPTION 
. 

.. . 

LVDC TIME BASE UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 1 UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 2 UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 3 UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 4 UPDATE LOAD READY 

LVDC SWITCH SELECTOR 1 UPDATE LOAD READY 

LVDC SWITCH SELECTOR 2 UPDATE LOAD READY 

LVDC SWITCH SELECTOR 3 UPDATE LOAD READY 

LVDC SWITCH SELECTOR 4 UPDATE LOAD READY 

LVDC NAVIGATION UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 5 UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 6 UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 7 UPDATE LOAD READY 

LVDC SEQUENCE INITIATE 8 UPDATE LOAD READY 

LVDC ORBIT TARGET UPDATE LOAD READY 

L VDC GENERAL-A UPDATE LOAD READY 

LVDC GENERAL-B UPDATE LOAD READY 

GMTLO UPDATE LOAD READY 

SLV XFER ENABLE/CLEAR ENABLE 

SLV TRANSFER 

SLV CLEAR XFER 

CSM MKUP ZERO 

CSM XFER ZERO 

CSM XFER OCCUPIED 

CSM MKUP OCCUPIED 

CSM EPHEM NOT AVAIL 
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SWITCH DESCRIPTION 
. ',. " . 

LM MKUP ZERO 

LM XFER ZERO 

LM XFER OCCUPIED 

LM MKUP OCCUPIED 

LM EPHEM NOT AVAIL 

SLV MKUP ZERO 

SLV XFER ZERO 

SLV XFER OCCUPIED 

SLV MKUP OCCUPIED 

ILL BIT PATTERN 

REFS.MMAT NOT AVAIL 

LIMIT ERROR 

" 

FSB, Apollo 500 

TABLE 2.5-1 (CONT'D) 

. " 

. ' C99 INPUT 
~. 

LMBB 

LTBZ 
, 

LTNF 
, 

LMNF 

LEPH 

5MBB 

STBZ 

STNF 

I SMNF 

ILBP 

RMNA 

LIMT 

..::.:. -"- .. 
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2.6 COMPUTER TELEMETRY PROCEDURES 

2.6.1 General 

FSB, Apollo 500 

A. The responsibilities of Computer TM are summarized below: 

1. Verify that the MOC and DSC are properly initialized for pro
cessing telemetry data. 

2. Coordinate the receipt of data and station hand over with the 
CCATS telemetry controller. 

3. Monitor telemetry displays in the MOC and DSC. Report the 
appropriate status and any discrepancies to the Computer 
Supervisor. 

4. Make appropriate manual entries into the machines as requested 
by flight controllers, the Computer Supervisor, or as deemed 
necessary by the telemetry controller. Confirm that the MED's 
have been entered and verify that program action was correct 
in all cases where it is possible. 

5. Log all run information (type of run, cal tape, team, date and 
time of run, RTOS, etc.), MED entries, PBI actions, abnormal 
data conditions, and TSPAP tape numbers in the console log book. 

6. Investigate any reported processing discrepancies and report 
the results to the appropriate position. 

7. Coordinate the loading and verification of the calibration 
tape. 

8. Request operation of the telemetry report processor or erasable 
memory octal dump and distribute the outputs of the program. 

9. Brief the new controller before each shift handover. 

10. Prepare a report to be included in the RTCC postmission 
report. 

B. The interfaces and the communication loops most commonly used for 
reporting and information exchange are as follows: 
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INTERFACE STATION 

Printer Controller (MOC/DSC) 
Computer Supervisor 
SSU 

Computer Controllers 
Computer M&O . 

Flight Controllers 
(discussion) 

CCATS Telemetry Controller 

Flight Controllers 
(announcing status) 

GCC Area 

FSB, Apollo 500 

COMM LOOP 

Complex Internal (CA, CB) 

Computer Control (CC) 

RTCC TLM 

CCATS TM 

MOCR Systems 1&2 
MOCR Dynamics 

GCC 

In addition, the Flight Director (FD) loop is monitored for 
significant flight controller announcements. 

2.6.2 Initialization Procedures 

The following procedures are general in nature. Refer to the discussion 
of the specific tasks (MED's, PBI's, etc.) for the detailed procedures. 
The comm loops used for all voice interfaces which are required below 
are found in Paragraph 2.6.l(B). 

A. Indicate position status to the Computer Supervisor as RED. The 
program must be placed in a mission phase before telemetry data 
is processed. This action is accomplished by the Computer Super
visor. 

B. Verify with the MOC & DSC Printer'Controller that the correct 
calibration tape was restored. If not, inform the Computer 
Supervisor and request that the correct tape be restored. Enter 
via the logic control module, the calibration data, limit data, 
switch selector data and formats data upon cue from the Com
puter Supervisor. Log the cal tape number and the TSPAP tape 
number. 

C. Verify that the MED is "on-line" and the "select" switch is in the 
MOC/DSC position (one computer run requires the MOC position). 
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1. The SMEK outputs are in the "Automatic'" mode (MSK 2002). 

2. All limit sensing is "ON" (lights on LS output module or MSK 
2001) • 

3. The TM STATUS displays are in a one second update mode. 

Report any discrepancies to the Computer Supervisor. 

E. Obtain the predicted GMTLO from the Computer Supervisor and make 
the appropriate entry via the MED. Enter and log any other mission 
standard MED's (See Paragraph 2.6.6) .. 

F. Inform the CCATS telemetry controller that the RTCC is ready to 
receive data after going to a mission phase. Indicate position 
status as AMBER. 

G. Verify that the RTCC is receiving all data being transmitted by 
the CCATS. If data are not being received, inform the CCATS telem
etry controller and the Computer Supervisor. Report the vehicles 
being received to the CCATS telemetry controller and inform him 
of data quality; i.e., SOLID, SPORADIC DROPOUT, etc. Verify that 
the MOC and DSC are receiving the same vehicles. 

H. Look at a flight controller display for each vehicle to verify 
that all high-speed data frames are being processed. Compare 
the MOC and DSC outputs on several flight controller displays. 
Report any apparent discrepancies to the Computer Supervisor. If 
outputs look good, indicate position status as GREEN to the Com
puter Supervisor. If not, maintain the AMBER status until all 
problems are solved. 

2.6.3 Nominal Support Procedures After Initialization 

The following procedures are general in nature. Refer to the discussion 
of the specific tasks for further details. Refer to Paragraph 2.6.l(B) 
for Corom Loops used in all interfaces. 

A. In the prelaunch phase, the predicted GMTLO must be kept current. 

B. Each time the machine is initialized (without a restart tape) in 
orbit, the initialization procedures (Paragraph 2.6.2) must be 
accomplished. 

C. Dropouts of high-speed telemetry data are reported to the CCATS 
telemetry controller if the dropout is 10 seconds or longer. 
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D. All MED inputs are normally taken from the MOCR flight controllers 
over the RTCC TLM loop. If the list of parameter limits changes 
is greater than 5, at anyone time, they are noted on the LIMIT 
TABLE qHANGE REQUEST FORM (see Paragraph 2.6.6 and Table 2.6-1) and 
sent through the P-tube to the RTCC. All MED's and the time of 
entry are logged in the console log book. A current MED paper tape 
containing the latest input constants is maintained at all times. 
After MED's are entered, the fact is confirmed with the requesting 
flight controller and the input is verified, if possible (MED 
display or HS/LS tabulations). 

E. SI processing is shutdown via the Logic Control PBI Module after 
SII ignition is confirmed by Booster on the FD loop. 

F. The SLV latched events are reset via the Logic Control PBI Module 
prior to second SIVB ignition. They may also be reset anytime 
upon receipt of a request from a flight controller. 

G. Computer TM, upon request from the Booster NAV controller, clears 
the switch'selector displays. These displays are cleared by enter
ing the V4l MED. 

H. Changes in line format during a station pass are logged in the log 
book. 

I. Computer TM is prepared at all times to give processing status 
for all vehicles. He monitors the following telemetry loops for 
discussions of apparent data problems and is prepared to discuss 
the potential problems in regard to RTCC processing: 

• CCATS TLM 

• RTCC TLM 

• BOOSTER TLM MON 

• MOCR SYSTEMS 1 & 2 

The TM CENTRF displays (MSK's 2009+2018) are used to verify values 
of raw data input to the RTCC. 
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LIMIT TABLE CHANGE REQUEST* 

1. VEHICLE: SIC, SII, SIU, CSM, LEM, AMD 

2. Parameter Measurement Number HIGH LIMIT 

FSB, Apollo 500 

LOW LIMIT 

*Limits must have sign and contain a decimal point. If less than three 
digits are required. value should be right adjusted, except sign which 
should be in the first column. If value is positive, first column will 
be blank; if negative, first column will be a minus sign. 

If only one limit is to be changed, N/A should be input for the other 
. limit. 
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J. The high-speed input module is checked during each high-speed pass 
to verify that the MOC and nsc are processing the same inputs. If 
not, the Computer Supervisor and the CCATS telemetry controller are 
adv'ised. Several flight controller displays are called up in both 
machines and various parameter values are compared. If discrepancies 
exist, advise the Computer Supervisor. 

K. The SMEK logger displays (MSK' s 1616, 1617) are ha,rdcopied fre
quently enough to maintain a complete log of all SMEK messages 
that have been processed. These hard copies are retained until the 
end of the mission and filed with the position log book. 

L. All rebroadcast messages that are received from the message center 
are accumulated and retained until the RTCC mission report is 
written. 

M. Each time the telemetry report processor is run, 6 copies of the 
output are made. One copy is kept at the TM console and 5 copies 
are given to Flight Control. Notify procedures that the remain-
ing output is available. The report processor tapes (TSPAP) from 
the MOC and DSC are saved. This report is run whenever TSPAP is 
unloaded. The JCL is furnished by Computer TM along with the proper 
log tape number. Reference Off-line Telemetry Report Processor 
(QMYPAPER), Paragraph 2;9.4.1 (Off-line Program Procedures). 

N. Each time the Erasable Memory Octal Dump processor is run, three 
copies of the output are required. One copy if filed by the 
Flight Software Branch. Notify Guidance Officer that the remaining 
output is available. The EMOD JCL is furnished by Computer TM along 
with the proper log tape number. Reference the EMOD option of the 
DELOG Program, Paragraph 2.9.3. 

2.6.4 Contingency Support Procedures 

The following procedures are general in nature. Refer to the discussion 
of the specific tasks for further details. Refer to Paragraph 2.6.l(B) 
for corom loops used in all interfaces. 

A. Switch Module Failure. If switches from the logic control or 
low-speed output modules cannot be entered into the machine, 
cards which simulate switch inputs can be entered via the card 
reader. The TM controller is responsible for maintaining this 
deck which is turned over to COM SUP. Simulated switch inputs 
can also be entered via the "TMSWITCH" MED (see Paragraph 2.6.6.18). 
The.statuses of the switches are reported to COM SUP and Computer 
M&O, and position status is indicated as AMBER. 

B. MSK/DRK Failure. Normally, display requests may be made with 
either the MSK or DRK. If either of these devices fail, the 
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other may be used as a backup for the MOC. The DRK cannot be used 
with the DSC or to channel attach displays. 

C. CCATS Transmitting/RTCC not Receiving Data 

1. Check the TM STATUS display (MSK 2001); the DDD's may not be 
operating correctly. If TM STATUS shows no data active, report 
the situation to the Computer Supervisor and continue to check 
the problem. Report position status as AMBER. 

2. Check with Computer M&O to verify that data are being trans
mitted from the CCATS. If data are not being received at the 
SSU, advise the CCATS telemetry controller and the Computer 
Supervisor. If data are being received, the character count 
check is inhibited (via the MED~ for the vehicle data frame. 
If this action produces active processing, advise the CCATS 
telemetry controller and the Computer Supervisor. If data 
still is not active, a de10g of the input subchanne1 is 
taken by the Computer Supervisor and the raw data frame ana
lyzed. The TM CENTRF displays are also utilized. 

D.CCATS Interface Problem/Burst Mode. If the Burst Mode Indicators 
on the SMEK Input Module light, inform CCATS Telemetry and Computer 
Supervisor that RTCC is receiving data at a rate greater than one 
frame per .9 seconds and is rejecting data. 

E. MED Failure. Report the problem to the Computer M&O and the Com
puter Supervisor. Another MED is used until service is restored. 

F. Hardware/Software Problems when Running with MOC Only. Inform 
the CCATS telemetry controller and request that data be inhibited. 
Announce the machine status to the appropriate flight controllers. 
Indicate position status as RED. 

G. MOC/DSC Problems. ,In the event of a discrepancy between the MOC 
and DSC, advise Computer Supervisor, .eva1uate the prob 1em, and 
recommend any appropriate action (such as Se1ectover) to Computer 
Supervisor. 

H. Station Dropout Without LFI or Line Formats Changed Without LFI. 
If a station pass is concluded without receipt of a last frame 
indicator for all vehicles, the manual LFI is inserted via the 
}JED. If line formats are changed during a station pass without 
receipt of an LFI for all vehicles, request a manual LFI from 
CCATS or enter manual LFI's via the MED. 
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1. Machine Resta.rt. Anytime a restart tape is being written or a 
machine is being ini tialil(:ed ,w.ith a re$ tart tape, all inputs (PBI' s , 
MED's, display requests and other switches) are inhibited until 
the operation is finished and the Computer Supervisor advises that 
normal 'operation may resume. Indicate position status as RED until 
normal operation is verified. End-of-File (EOF) the TSPAP tape 
before .the.machine is initialized with a restart. tape. 

2.6.5 Computer Telemetry Reference.Documents andDispl~ys 

A. Basic requirements for the program. 

B.PHO-TR170B. Detailed television display formats. 

C. PHO-TR155. MCC hardware configuration requirements forDDD's and 
the CIM inputs. 

D. Data Acquisition Plan Annex B. Telemetry Data Formats Control 
Handbook .. 

E. 
program., 

F. Parameter numbers 
generator. 

An output of the off-line calibration 

An output of the P-number 

G. Flight Controllers.Q£.erations Handbook.. Flight Controller 
procedures. 

H. D/TV Displays. Telemetry Reference displays listed in Table 2.6-2. 
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MSK 

·1616 

1617 

1621 

1625 

2001 

2002 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

FSB, Apollo 500 

TABLE 2.6-2 

COMPUTER TELEMETRY REFERENCE DISPLAYS 

TITLE 

APOLLO SMEK MSG LOG (SLV/LM) 

APOLLO SMEK MSG LOG (CSM) 

I MED INPUTS (CSM/AGC SLV AGS AMD) 

MED INPUTS (1M/LGC) 

T1M STATUS DISPLAY PAGE 1 

TLM STATUS DISPLAY PAGE 2 

SIC TM CENTRF 

CSM TM CENTRF 

IU TM CENTRF 

AGC TM CENTRF 

SII TM CENTRF 

1M TM CENTRF 

LGC TM CENTRF 

AGS TM CENTRF 

AMD TM CENTRF 

TM MESSAGE LABELS 
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The Manual Entry Device (MED) is used to change various constants in the 
Telemetry program. The detailed MED formats .are found in Table 4.1'-1. 
All telemetry'MED entries begin with the letter V. All MED changes are 
entered in the Telemetry Console log book and a paper tape of the current 
MED constants and limits is maintained. All MED entries are verified 
visually, where appropriate,' arid by voice witllthe appropriate Flight 
Controller. Most MED changes are taken over the voice loops from the 
Flight Controllers. When more than five. constants are to be changed, the 
request is written and sent through the P-tubes. The individual entries 
are discussed below. Paragraph numbers in the tables refer to TRI70A, 
Vol. 3. 

2.6.6.1 Limit MED, VlO 

ThisMED changes the limits on the limit-sensed parameters. The format 
is: VIO, Vehicle,,/parameter index, high limit, low limit/. The param
eter index is obtained from the index number list kept at the telemetry 
console. The appropriate Flight Controller requests the limit change. 
The vehicle, parameter number and the new high and/or low limits should 
be specified. The Flight Controller is notified when the change is 
entered and Computer TM verifies the change on the appropriate HS/LS tab 
or HS display except for SLV limits which are not displayed. 

2.6.6.2 CSM Computation Constant MED, V20 

This MED changes constants used in various CSM computations. The format 
is: V20, computation name,/ constant number, new value/. This MED has 
several entries each specified by the computation name. The P-numbers 
and descriptions of the constants are in Table 2.6-3. 

2.6.6.3 Strip Charts Computation Constant MED, V22 

This MED changes constants used in various Strip charts computations. The 
format is: V22, computation name, /constant number, new value/. This 
MEDhas several entries each specified by the computation name. The P
numbers and descriptions of the constants are in Table 2.6-4. 

2.6.6.4 SIVB Propellant Mass Constant MED, V24 

This MED changes SIVB Propellant Mass Computation constants. The format 
is: V24, MRE, /constant number, new value/. The P-numbers and description 
of the constants are in Table 2.6-5. 



MSC Internal Note 
No. 69-FS-2 
Mission G 

TABLE 2.6-3 

FSB, Apollo 500 

V20 - CSM COMPUTATION CONSTANTS 

P-NUMBER 

GIM 

P1 

P2 

P3 

P4 

Ps 
P6 

P7 

CRYO 

PI 

P2 

P3 

P4 

Ps 
P6 

P7 

P8 

CRYT 

PI 

P2 

P3 

P4 

FCA 

PI 

P2 

P3 

I 

CONSTANT 

(Pa.ra. 7.4.3) 

Gl 

G2 

G3 

G4 

Gs 
G6 

K 

(Para. 7.4.8) 

°2 l p 

°22p 

H2lp 

H22p 

°2lTB 

°22TB 

H2lTB 

H22TB 

(Para. 7.4.8) 

°2 lT 

°22T 

H2lT 

H22T 

(Para. 7.4.13) 

FCA-H 

FCA-H 

FCA-H 

DESCRIPTION 
. 

G&N GIMBAL ANGLES (Source: GNC) 

Peak Value Sin Curve 

Peak Value Sin Curve 

Peak Value Sin Curve 

Peak Value Sin Curve 

Peak Value Sin Curve 

Peak Value Sin Curve 

Telemetry Bias 

CRYO MASS QUANTITY (Source: EECOM) 

Oxygen Tank 1 Density 

Oxygen Tank 2 Density 

Hydrogen Tank 1 Density 

Hydrogen Tank 2 Density 

Oxygen Tank 1 Temperature Bias 

Oxygen Tank 2 Temperature Bias 

Hydrogen Tank 1 Temperature Bias 

Hydrogen Tank 2 Temperature Bias 

CRYO MASS QUAN TEMP (Source: EECOM) 

02 Tank 1 Temperature Override 

02 Tank 2 Temperature Override 

H2 Tank 1 Temperature Override 

H2 Tank 2 Temperature Override 

FUEL CELL AMP HOURS (Source: EECOM) 

Battery A Total Amp Hours 

Battery B Total Amp Hours 

Battery C Total Amp Hours 
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P-NUMBER 

PRM 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

p8 

P9 

PIO 

Pll 

Pl2 

P13 

Pl4 

Pl5 

Pl6 

Pl7 

Pl8 

Pl9 

P20 

P21 

P22 

P23 

P24 

P25 

P26 

P27 

P28 

CONSTANT 

(Para. 7.4.10) 

MRlA 

MRIB 

MRIC 

MRlD 

MR2A 

MR2B 

MR2C 

MR2D 

PSAA 

PSAB 

PSAC 

PSAD 

TSAA 

TSAB 

TSAC 

TSAD 

POAA 

POAB 

POAC 

POAD 

PFAA 

PFAB 

PFAC 

PFAD 

WFA 

WFB 

WFC 

WFD 

E'SB, Apollo 500 

TABLE 2.6-3 (CONT'D) 

DESCRIPTION 

SM-RCS PROPELLANT'MASS (Source: GNC) 

Mixture Ratio I Quad A 

Mixture Ratio I Quad B 

Mixture Ratio I Quad C 

Mixture Ratio I Quad D 

Mixture Ratio 2 Quad A 

Mixture Ratio 2 Quad B 

Mixture Ratio 2 Quad C 

Mixture Ra.tio 2 Quad D 

Source Pressure Helium Quad A 

Source Pressure Helium Quad B 

Source Pressure Helium Quad C 

Source Pressure Helium Quad D 

System Temperature Helium Quad A 

System Temperature Helium Quad B 

System Temperature Helium Quad C 

System Temperature Helium Quad D 

Total Pressure Oxidizer Quad A 

Total PressUre Oxidizer Quad B 

Total Pressure Oxidizer Quad C 

Total Pressure Oxidizer Quad D 

Total Pressure Fuel Quad A 

Total Pressure Fuel Quad B 

Total Pressure Fuel Quad C 

Total Pressure Fuel Quad D 

Weight of Fuel Loaded Quad A 

Weight of Fuel Loaded Quad B 

Weight of Fuel Loaded Quad C 

Weight of Fuel Loaded Quad D 
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P-NUMBER 

P29 

P30 

P3l 

P32 

P33 

P34 

P35 

P36 

P37 

P38 

P39 

P40 

SMR 

Pl 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

P9 

PlO 

PH 

Pl2 

VWT 

Pl 

P2 

P3 

P4 

TABLE 2.6-3 (CONT'D) 

CONSTANT 

WOA 

WOB 

woe 
WOD 

ETAOA 

ETAOB 

ETAOC 

ETAOD 

ETAFA 

ETAFB 

ETAFC 

ETAFD 

(Para. 7.4.10) 

TSFA 

TSFB 

TSFC 

TSFD 

PoA 

PoB 

PoC 

PoD 

PfA 

PfB 

PfC 

PfD 

(Para. 7.4.21) 

SMD 

CMD 

SMMISC 

CMMISC 

DESCRIPTION 

Weight of Oxidizer Loaded Quad A 

Weight of Oxidizer Loaded Quad B 

Weight of Oxidizer Loaded Quad C 

Weight of Oxidizer Loaded Quad D 

"Efficiency of Oxidizer Quad A 

Efficiency of Oxidizer Quad B 

Efficiency of Oxidizer Quad C 

Efficiency of Oxidizer Quad D 

Efficiency of Fuel Quad A 

Efficiency of Fuel Quad B 

Efficiency of Fuel Quad C 

Efficiency of Fuel Quad D 

SM-RCS PROPELLANT (Source: GNC) 

TSF QUAD A Override 

T8F QUAD B Override 

TSF QUAD C Override 

TSF QUAD D Override 

Po QUAD A Override 

Po QUAD B Override 

Po QUAD C Override 

Po QUAD D Override 

Pf QUAD A Override 

Pf QUAD B Override 

Pf QUAD C Override 

Pf QUAD D Override 

VEHICLE WEIGHTS (Source: GNC) 

8M Dry Weight 

CM Dry Weight 

SM Miscellaneous Weight 

CM Miscellaneous Weight 
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TABLE 2.6-3 (CONT'D)· 

P-NUMBER 

P5 

P6 

P7 

P8 

P9 

P10 

Pll 

P12 

P13 

P14 

P15 

P16 

P17 

FCFLO 

Pl 

P2 

P3 

P4 

VABD 

Pl 

P2 

EVT 

Pl 

ADEL 

Pl 

CONSTANT 

CMDELTA 

SPSFU 

SPSOX 

WPAMED 

WPBMED 

WPCMED 

WPDMED 

H2TlMED 

H2T2MED 

02TlMED 

02T2MED 

MWWP 

MWWW 

(Para. 7.4.26) 

RTMED 

RMEDl 

RMED2 

RMED3 

(Para. 7.4.33) 

ADR (1) 

ADR (2) 

(Para. 7.4.9) 

ETVCDT 

(Para. 7.4.15) 

t,T
A 

400K Constant 

SPS Fuel Weight 

DESCRIPTION 

. SPS Oxidizer Weight 

. 

ReS Fuel and Oxidizer Remaining Quad A 

RCS Fuel and Oxidizer Remaining Quad B 

RCS Fuel. and Oxidizer Remaining Quad C 

RCS Fuel and Oxidizer Remaining Quad D 

Cryo Hydrogen Tank 1 

Cryo Hydrogen Tank 2 

Cryo Oxygen Tank 1 

Cryo Oxygen Tank 2 

Mass of Potable Water 

Mass of Waste Water 

EST FUEL CELL FLOW (Source: EECOM) 

Combined Fuel Cell Efficiency 

FCl Efficiency 

FC2 Efficiency 

FC3 Efficiency 

VAN ALLEN BELT DOSIMETER (Source: 
Space Environment Engineer 

Accumulative dose rate 1 

Accumulative dose rate 2 

AGC BODY RATE (Source: GNC) 

BODY RATE CONSTANT 

AGC DELTA TIME (Source: EECOM) 

Time Interval 
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TABLE 2.6-4 

V22 - STRIPCHARTS COMPUTATION CONSTANTS 

P-NUMBER CONSTANT . DESCRIPTION 

GAN (Para. 7.4.40) STRIPCHARTS GIMBAL ANGLE (Source: 
Guidance Officer) 

Pl Kl Gimbal angle constant 1 

P2 K2 Gimbal angle constant 2 

PHI (Para. 7.4.40) STRIPCHARTS ~APL and ~SAT (Source: -- Guidance Officer) 

Pl K ~APL and ~SAT MED 

GET (Para. 7.4.40) STRIPCHARTS GETIG (Source: 
Guidance Officer) 

Pl K GETIG MED 

. 
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P-NUMBER . CONSTANT 

TABLE 2,.6-5 

V24-SIVB COMPUTATION CONSTANTS 

, , DESCRIPTION • . 
MRE (.Para. 7.4.25) SIVB PROP REM (Liguid H2 -- .Booster) 

Pi Cl Ox. MASS - CONSTANT 

P2 
~, .. C2 Ox MASS - CONSTANT 

P3 C3 PO MASS ~ CONSTANT 

P4 C4 FU MASS - CONSTANT 

-'. , 
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2.6.6.5 LEMComputation Constant MED, V26 

This MED changes the constants used in various LEM computations. The format 
is: V26, computation name, /constant number, new value/. This MED has 
several entries each specified by the computation name. The P-numbers and 
description of the constants are in Table 2.6-6. 

2.6.6.6 GMTLO Update, V30 

This MED is used to keep the predicted liftoff time current. The format 
is: V30, Veh, time. Veh is CSM (or LEM). The predicted 'liftoff time is 
obtained from the Computer Supervisor and is input upon initialization or 
when a correction is needed. This entry is verified by the change in GET. 

2.6.6.7 De1taAMD Time, CMCGET, V32 

This MED changes the onboard time delay used in the delta AMD and CMC GET 
computations. It is in seconds expressed to three decimal places. The 
format is V32, Veh, time. Veh is AMD or CMC. This constant is entered 
upon request of the Retrofire Officer. 

2.6.6.8 Change Number of Available TLM TV Channels, V35 

This MED changes the number of TV channels available for use by Telemetry 
displays. The format is: V35, number (~48). 

2.6.6.9 CSM/LEM Bias Override MED, V36 

This MED changes the CSM/LEM bias constant. The format is: V36, vehicle, 
value. Vehicle is CSM or LEM. The bias range is zero to 255, inclusive. 

2.6.6.10 Character Count Inhibit, V40 

ThisMED inhibits or enables the character count on high-speed data. The 
format is: V40, Vehicle, action. The vehicle is CSM, SII, SIU, SIC, AMD, 
LEM, LGC, AGS, or AGC. The action is either INH to inhibit or blank to 
restore. 

2.6.6.11 Set Launch MED, V41 

This MED prepares the SLV processors for 
and clears the switch selector displays. 
Character is A for CSM orB for LEM. 

2.6.6.12 DPS-1 Burn - LOG, PRINT MED V39 

launch. It sets the launch flags 
The format is: V41, character. 

This med enables the use of the START/STOP PBI and the PRINT PBI to begin the 
logging and the printing of the DPS, 1 Burn data. The format is V39, action. 
The action is either LOG to log the data or PRT to print the data or OFF to 
inhibit inputs from the PBI's. 
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V26 - LM COMPUTATION CONSTANTS 

P-NUMBER 

LRS 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

LRC 

PI 

P2 

P3 

p4 

LAPS 

PI 

P2 

P3 

P4 

P5 

P6 

LDPS 

PI 

P2 

LOHQ 

PI 

P2 

P3 

P4 

P5 

P6 

CONSTANT 

(Para:. 7.4.20) 

HI 

H2 

H3 

H4 

lI5 

H6 

C 

(Para. 7.4.23) 

AL 

BL 

RCSAQ 

RCSBQ 

(Para. 7.4.22) 

Kf 

KO 

FUREM 

OXREM 

FUUSED 

OXUSED 

(Para. 7.4.24) 

DPO 

DPF 

(Para. 7.4.18) 

Z (D) 

DO 

AOI 

A02 

AlW 

A2W 

. 

DESCRIPTION 

Resolver Attitudes (Source: GNC) 

Peak Value Sin Curve IG PITCH 

Peak Value Sin Curve IG PITCH 

Peak Value Sin Curve MG ROLL 

Peak Value Sin Curve MG ROLL 

Peak Value Sin Curve OG YAW 

Peak Value Sin Curve OG YAW 

Telemetry Bias 

RCS Fu & Ox Rem (Source: GNC) 

RCSA Loaded Fuel and Oxidizer 

RCSB Loaded Fuel and Oxidizer 

RCSA Quantity Threshold 

RCSB Quantity Threshold 

APS Fu & Ox Rem (Source: GNC) 

APS Fuel Flow Rate Constant 

APS Oxidizer Flow Rate Constant 

APS Fuel Remaining 

APS Oxidizer Remaining 

APS Fuel Used 

APS Oxidizer Used 

DPS Fu & Ox Rem (Source: GNC) 

DPS Total Oxidizer Tank Capacity 

DPS Total Fuel Tank Capacity 

DES, ASC 02/HZO QTYS. (Source: EECOM) 

DES Compressibility Constant of OX 

Descent Oxygen Loaded 

Ascent 1 Oxygen Loaded 

Ascent 2 Oxygen Loaded 

Ascent 1 Water Loaded 

Ascent 2 Water Loaded 
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FSB, Apollo 500 

TABLE 2.6-6 (CONT'D) 

P-NUMBER CONSTANT 

P7 DW 

p8 Z (AI) 

P9 Z (A2) 

PlO DWR 

Pll AlWR 

P12 A2WR 

P13 TD 

P14 TAl 

P15 TA2 

LOHF (Para. 7.4.19) 

PI H20QD 

P2 H20QAl 

P3 H20QA2 

P4 °2QD 
P5 °2QAl 

P6 °2QA2 

LRAD (Para. 7.4.29) 

PI K 

P2 A 

LVWT (Para. 7.4.11) 

PI DWASC 

P2 MISC ASC 

P3 DW DES 

GDEL (Para. 7.4.16) 

PI K 

SULG (Para. 7.4.37) 

PI K 
. 

LAPB (Para. 7.4.41) 

PI DA 

P2 AA 
. 

DESCRIPTION 

Descent Water Loaded 

ASC 1 Compressibility Constant of Ox 

ASC 2 Compressibility Constant of Ox 

Descent Water Rate 

Ascent 1 Water Rate 

Ascent 2 Water Rate 

Temperature Descent 

Temperature Ascent 1 

Temperature Ascent 2 

02 and H20 FLOWRATES (Source: EECOM) 
. 

Descent Water Flowrate Threshold 

Ascent 1 Water Flowrate Threshold 

Ascent 2 Water Flowrate Threshold 

Descent Oxygen Flowrate Threshold 

Ascent 1 Oxygen Flowrate Threshold 

Ascent 2 Oxygen Flowrate Threshold 

RENDEZVOUS RADAR (Source: GNC) 

Radar Telemetry Bias 

Radar Peak Value Sin Curve 

VEHICLE WEIGHTS (Source: GNC) 

Ascent Stage Dry Weight 

Ascent Stage Miscellaneous Weight 

Descent Stage Dry Weight 

DELTA LGC TIME (Source: EECOM) 

DELTA LGC MED Constant 

AGS ULLAGE ON (Source: GNC) 

Ullage Compare Constant 

A-H Playback Compo (Source: EECOM) 

Descent Additive Bias P/B 

Ascent Additive Bias P/B 
.. 
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Mission G 

FSB, Apollo 500 

TABLE 2.6~6 (CONT'D) 

P-NUMBER 

LBA 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

P9 

PlO 

SATT 

PI 

P2 

P3 

P4 

P5 

P6 

LRCS 

PI 

P2 

P3 

P4 

P5 

p6 

P7 

P8 

P9 

PlO 

, 

CONSTANT 

(Para. 7.4.17) 

BATTlAH 

BATT2AH 

BATT3AH 

BATT4AH 

BATT5AH 

.BATT6AH 

DART 

AAHT 

DA' 

AA ' 

(Para. 7.4.36) 

Kl 

K2 

Kl 

K2 

Kl 

K2 

(Para. 7.4.39) 

EfA 

EfB 

BoA 

BoB 

HiA 

HiB 

MRlA 

MRlB 

PrA 

PrB 

I' DESCRIPTION 

BATTERY AMP HOURS (Source: EECOM) 
. 

Battery 1 Amp Hours Used 

Battery 2 Amp Hours Used 

Battery 3 Amp Hours Used 

Battery 4 Amp Hours Used 

Battery 5 Amp Hours Used 

Battery 6 Amp Hours Used 

Descent Amp Hours Remaining 

Ascent Amp Hours Remaining 

Descent Additive Bias 

Ascent Additive Bias 

ACDU/AGS 6 ATT (Source: GNC) 

DELTA YAW Kl 

DELTA YAW K2 

DELTA PITCH Kl 

DELTA PITCH K2 

DELTA ROLL Kl 

DELTA ROLL K2 

RCS PROP REM (Source: GNC) 

Fuel Error 

Fuel Error 

Oxidizer Error 

Oxidizer Error 

Initial Helium Psia 

Initial Helium Psia 

Mixture Ratio 

Mixture Ratio 

Regulator Pressure Override 

Regulator Pressure Override 
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No. "6&-FS-7 
Mission F 

FSB, Apollo 500 
Change 1 
28 February 1969 

TABLE 2.6-6 (CONT'D) 

P-NUMBER 

PH 

P12 

P13 

P14 

PIS 

P16 

P17 

P18 

P19 

P20 

P2l 

P22 

P23 

P24 

GPGN 

PI 

P2 

SRAT 

P1 

P2 

P3 

P4 

P5 

p6 

GDPS 

PI 

P2 

CONSTANT 

PsA 

PsB 

TfA 

TfB 

TsA 

TsB 

WfA 

WfB 

WoA 

WoB 

nfA 

nfB 

noA 

noB 

(Para. 7.4.45) 

MTAPS 

MTDPS 

(Para. 7.4.47) 

K2 

K2 

K2 

Kl 

Kl 

Kl 

(Para. 7.4.48) 

MEDI 

MED2, 

DESCRIPTION 

Helium Pressure Override 

Helium Pressure Override 

Fuel Temp Override 

Fuel Temp Override 

System Temp 

System Temp 

Fuel Loaded 

Fuel Loaded 

Oxidizer Loaded 

Oxidizer Loaded 

Fuel Tank Efficiency 

Fuel Tank Efficiency 

Oxidizer Tank Efficiency 

Oxidizer Tank Efficiency 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

Total PNGS, AGS and Actual tJ.V (Source:' GNC) 

Max Thrust for APS 

Max Thrust for DPS 

AGS Computations (Source: GNC) 

Upper Limit AGS97l0C 

Upper Limit AGS97llC 

Upper Limit AGS97l2C 

Lower Limit AGS97l0C 

Lower Limit AGS97llC 

Lower Limit AGS97l2C 

DPS QTY COMPo (Source: GNC) 

Total LM WT - DPS Prop 

Total DPS Prop in Tanks 
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P-NUMBER 

LPLS 

PI 

P2 

P3 

P4 

PS 

P6 

P7 

P8 

P9 

PIO 

PH 

Pl2 

P13 

Pl4 

PIS 

Pl6 

LDPT 

PI 

P2 

P3 
p4 

PS 

P6 

TABLE 2.6-6 (CONTID) 

CONSTANT 
. 

(Para. 7.4.38) 

ARI 
T2 

ART 

DESCRIPTION 

EMU Computation 
. 

Amp Hour Total PLSS I 

. Amp. Hour :rotal .PLSS 2 

AHI (PB) 

AH2 (PB) 

Tl 

Playback Amp' Hour Total PLSS I 

Playback Amp Hour Total PLSS 2 

Temperature PLSS I 

T2 

KI 

K2 

QI 

Q2 

02LRI 

02LR2 

WR_II 
W

R
_

1
2 

WR_II (PB) 
W

R
_

1
2 (PB) 

Temperature PLSS 2 

Constant PLSS I 

ConstantPLSS 2 

Flow Rate Check PLSS I 

Flow Rate Check PLSS 2 

.EMU . Leak Rate PLSS I 

EMU Leak Rate PLSS 2 

Total lbs. waterPLSS I 

Total lbs. water PLSS 2 

Total lbs. water PLSS I (playback) 

Total lbs. water PLSS 2 (playback) 

(Para. 7.4.49) DPS Percent Margin to High Gate 

A Constant A 

B Constant B 

C Constant C 

D Constant D 

E Constant E 

~ Constant Kft 

. 

~.---------------------------------~ 
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Mission G 

P-NUMBER CONSTANT 

LDPF (Para. 7.4.50) 
. 

Pl .AFF 
p2 ADOTFF 
P3 llVFD 
P4 Kl 
P5 K2 

p6 EXVEL 

GRCS (Para. 7.4.51) 

Pl ULLAGEA 

P2 ULLAGEB 

P3 COOLT 

SDEL (Para. 7.4.53) 

PI K . 

FSB, Apollo 500 

TABLE 2.6-6 (CONT'D) 

DESCRIPTION 

DPS Percent Margin from High Gate 

End Acceleration 

Jerk at End 

!:lVFinal Descent 

Tank Capacity 

Bias - LM Mass 

Exhaust Velocity 

Effective RCS' Accumulated on Time 

ULLAGE A (Quads 1, 3) 

ULLAGE B (Quads 2, 4) 

Cool Down Time 

AGS Delta Time 

Delta AGS Med Constant 
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2.6.6.13 

FSB, Apollo 500 

This MED is used to start or stop the NPDS computation. The format is: V44, 
NPDS, A. The alphabetic character A is Y to start the computation or N to 
stop the compu:tation. This MED is used by TPC when needed. 

2.6.6.14 NPDS Computation Constants MED, V50 

This MED changes constants used in various NPDS computations. The format 
is: V50, computation name, /constant number, new va1ue/. This MED has 
several entries each specified by the computation name. The P-numbers and 
descriptions of the constants are in Table 2.6-7. 

2.6.6.15 Manual EOF TSPAP Tape, V55 

This MED is used to manually end-Cif;..t:i1e the TSPAP tape. 
V55, TSPAP. It can be used to EOF the TSPAP in the MOC, 
dependent upon the MED select switch position. Also, it 
event of PBI failure. 

The format is: 
DSC or both machines 
may be used in the 

2.6.6.16 Manual LFI, Shutdown, Restart High-Speed Vehicle MED, V60 

This MED is used tomanua11yLFI data, Shutdown or Restart High-Speed Vehicle 
processing. The format is: V60, Veh Type, Action. The vehicle may be SIC, 
SII, SIU, CSM, AGC, AMD, LEM, LGC, AGS or ALL and the type is either L for 
Live or P for Playback. The action is either M for Manual LFI, S for Shut
down or R for Restart. 

Exceptions are: 

A. The Veh type "Playback" is not valid for the vehicle SIC, SII or SIU. 

B. The action for SIC live, ALL live and ALL playback is restricted 
to Manual LFI. 

2.6.6.17 Input Data Buffer MED, V61 

This MED changes the type of data display on the Input Data Buffer or CNTRF 
Displays. The format is V61, N. N is L for live and P for playback. 

2.6.6.18 TMSWITCH MED, V90 

This MED is used to simulate PBI's and MSK request. The format is: V90, 
TYPE, NUMBER, [NN (CONSOLE), N(MONITOR)]. The type is either PBI or MSK 
and the number is either PBI code ID or MSK Code 10. The console code 
number and monitor code are only required if the type is MSK. The number, 
console and monitor ID's for MSK request are in Table 2.6-8. The numbers 
for PBI request are in Table 2.6-9. 



MSC Internal Note 
No. 69-FS-2 
Mi-sion G 

FSB, Apollo 500 

TABLE 2.6-7 

V50-NPDSCOMPUTATION CONSTANTS 

P-NUMBER CONSTANT· DESCRIPTION 

FLUX (Para. 7.4.32) NPDS ACCUM FLUX FOR PTOT (Source: 
SEace Environment Engineer) 

P1 AF (8) Accumulative flux· for PTOT 

ACC (Para. 7.4.32) NPDS ACCUM DIFF FLUX (Source: -- SEace Environment Engineer) 

PI AdN/dE (1) Accumulative differential flux 1 

P2 AdN/dE (2) Accumulative differential flux 2 

P3 AdN/dE (3) Accumulative differential flux 3 

P4 AdN/dE (4) Accumulative differential flux 4 

P5 AdN/dE (5) Accumulative differential flux 5 

P6 i\dN/dE (6) Accumulative differential flux 6 

P7 AdN/dE (7) Accumulative differential flux 7 

DOSE (Para. 7.4.32) NPDS ACCUM DOSE RATE ~Source: 
SEace Environment Engineer) 

PI ADR (1) Accumulative dose rate 1 

P2 ADR (2) Accumulative dose rate 2 

P3 ADR (3) Accumulative dose rate 3 
p4 ADR (4) Accumulative dose rate 4 

P5 ADR (5) Accumulative dose rate 5 

P6 ADR (6) Accumulative dose rate 6 
p7 ADR (7) Accumulative dose rate 7 

P8 ADR (8) Accumulative dose rate 8 
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MSC Internal Note 
No. 69-FS-2 
Mission G TABLE 2.6-8 

MOCR/RTCC CONSOLE AND MONITOR CODES 
FOR TM SWITCH V90 MED PARAMETERS 

CONSOLE J'IONITOR ID CONSOLE 
CONSOLE NAME & NUMBER 

ID ID 
L C R AUX 

. . 

MISSION DIRECTOR 1 0 0 2 
FLIGHT DIRECTOR 2 0 3 5 
ASST. FLIGHT DIRECTOR 3 2 0 2 
OPS & PROCEDURES 4 3 0 2 
LIFE SYSTEMS 5 4 0 2 
CAP COMM. 6 4 3 5 
CSM EECOM ENGINEER 7 6 0 2 
CSM GNC ENGINEER 8 7 0 2 
LM EECOM ENGINEER 9 8 0 1 2 
BOOSTER SYSTEMS ENG. 10 9 0 1 2 
FLIGHT DYNAMI CS 11 10 0 2 
GUIDANCE 12 11 0 2 
RETROFIRE 13 12 0 2 
PUBLIC AFFAIRS OFF. 14 13 0 
OOD MANAGER 15 14 0 
LM GNC ENGINEER . 16 29 
FLIGHT ACT. & EXPMT. 17 15 0 2 
NETWORK CONTROLLER 18 20 0 1 2/5 
AEROMED SPECIALIST 19 34 3 5 
ENVRMNT. SPECIALIST 20 34 

. ECS SPECIALIST 21 5 
EXPERIMENT SUPPORT 22 36 0 2 
FLT PLAN SUPPORT 23 38 0 2 
INFORMATION FLOW COORD 24 38 .3 5 
EXPERIMENTS 1 25 18 0 2 
EXPERIMENTS 2 26 19 0 2 
CSM/LM EXPERIMENTS 28 
LM GNC SPECIALIST 29 22 0/3 2/5 
LM ELECT./COMM SP~C. 30 23 0 2 
CSM EECOM SUPPORT 31 24 0 2 
CSM GNC SUPPORT 32 25 0 2 
BOOSTER SUPPORT 1 33 26 0 2 
BOOSTER SUPPORT 2 34 26 0 2 
RETRO SUPPORT 35 28 0 2 
FLT DYNAMICS SUPPORT 36 28 3 5 
GUIDANCE SUPPORT 37 30 0 2 
AUX FLT DYN SUPPORT 1 38 31 0 2 
AUX FLT DYN SUPPORT 2 39 32 0 2 
AUX FLT DYN SUPPORT 3 40 33 0 2 
TELEMETRY PROC. CONTR. 45A 41 0 1 2 64 
DATA SELECT ENGR. 46A 42 0 2 65 
FLT DYN PROC. CONTR. 47A 43 0 2 66 
RTCC COM SUP. 48A 44 o I(WALL)2 67 
NETWORK & COMMAND 49A 45 0 2 69 
RTCC CMCC 50A 46 0 2 68 
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TABLE 2.6-8 (CONTINUED) 

, 

CONSOLE, I"ONITOR ID 
CONSOLE NAME & NUMBER ID L C R 

SPCECRFT METEOROLOGIST 52 52 0 1 2 
SPACE ENVIRONMENT 53 53 0 2 
RECOVRY COORD. 54 54 0 2 
RECOVERY DISPLAY COORD. 55 55 0 1 2 
DOD EXECUTIVE OFF. 56 56 0' 
SIMULATION SUPV. 62 47 1 2 
SIM. SPACECRAFT SYS. 63 48 2 
SIM. TRACKING TRAJ. 64 49 2 
SIM SLV 65 50 2 
CMD. LOAD/REAL TIME CONTR 73A 60 0 2 
CMD. LOAD/REAL TIME CONTR 73A 62 2 
TELEMETRY INSTRM.CONTR. 75A 63 0(WALL)2(WALL) 
TM TRACKING COORD. 76A 35 0 2 
PROGRAM OFFICE SUPPORT 1 81 37 0 1 2 
PROGRAM OFFICE SUPPORT 2 82 37 3 4 5 
RTCC MOBILE CONSOLE 90 71 0(UPR.)2(LWR.) 
PAO & FOD TV EDITORS 42 58 0 1 2' 
PAO & FOD TV EDITORS 42 ' 59 0' 1 2 
VIDEO INTERFACE ENGR. 43 57 2 
COMM. CONTROLLER 59 51 0 2 
DIRECTOR FLIGHT OPS 67 61 0 2 
RTCC SELECT SUPP. 91 27 0 2 

, 
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CONSOLE I"UNIIUR ID 
ID AUX 

AUX L C R 

70 0 

, 

67 0 

69 0 
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TABLE 2.6-9 

PBI CODES FOR V90 MED PARAMETERS 

***** 1000 SERIES AMD ***** 

1001 ALL FORMATS AMD.NOT REBROADCAST 80-89 
1003 AMD FORMAT 80 NOT REBROADCAST 
1005 AMD FORMAT 81 NOT REBROADCAST 
1007 AMD FORMAT 82 NOT REBROADCAST 
1009 AMD FORMAT 83 NOT REBROADCAST 
1011 AMD FORMAT 84 NOT REBROADCAST· 
1013 AMD FORMAT 85 NOT REBROADCAST 
1015 AMD FORMAT 86 NOT REBROADCAST 
1017 AMD FMT 87 NOT REB 
1019 AMD FMT 88 NOT REB 
1021 AMD FMT 89 NOT REB 
1100 CMD AND 1M PILOT EMU S.1'ATUS 

***** 2000 SERIES BSE ***** 

2000 ALL FORMATS BSE REB 40,41,42,43,51,52,53,57,58 
2001 ALL FORMATS BSE NOT REB 40,41,42,43,51,5Z,53,57,58 
2002 BSE FORMAT 40 REBROADCAST 
2003 BSE FORMAT 40 NOT REBROADCAST 
2004 BSE FORMAT 42 REBROADCAST 
2005 BSE FORMAT 42 NOT REBROADCAST 
2006 BSE FORMAT 43 REBROADCAST 
2007 BSE FORMAT 43 NOT REBROADCAST 
2008 BSE FORMAT 51 REBROADCAST 
2009 BSE FORMAT 51 NOT REBROADCAST 
2010 BSE FORMAT 52 REBROADCAST 
2011 BSE FORMAT 52 NOT REBROADCAST 
2012 BSE FORMAT 53 REBROADCAST 
2013 BSEFORMAT 53 NOT REBROADCAST 
2014 BSE FORMAT 57 REBROADCAST 
2015 BSE FORMAT 57 NOT REBROADCAST 
2016 BSE FORMAT 58 REBROADCAST 
2017 BSE FORMAT 58 NOT REBROADCAST 
2018 BSE START 200 SEC PLOT 
2019 BSE START PLSS PLOT 
2020 BSE EMU 1 CALC START 
2021 BSE PLSS CURRENT 
2022 BSE PLSS VOLTAGE 
2023 BSE SCALE SELECTION 
2024 BSE FORMAT 41 REBROADCAST 
2025 BSE FORMAT 41 NOT REBROADCAST 
2026 BSE FORMAT 79 REBROADCAST 
2027 BSE FORMAT 79 NOT REBROADCAST 
2029 BSE HISTORY CLEAR 1 
2030 BSE HISTORY CLEAR 2 
2031 BSE EMU 2 CALC START 
2032 BSE TIME OF CUTOFF START/STOP 
2033 BSE TIME OF INITIATION START/STOP 
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3000 
3001 
3002 
3003 
3004 
3005 
3006 
3007 

, 3008 
3009 
3010 
3011 
3100 

TABLE 2.6-9 (CONTINUED) 

***** 3000 SERIES CSM EECOM ***** 

CSM EECOM ALL FMTS REB 3, 4, 5, 6, 20-24 
CSM,EECOM KtL FMTS NOT REB 3, 4, 5, 6,20-24 

CSM EECOM FORMAT 3 REBROADCAST 
CSM EECOM FORMAT 3 NOT REBROADCAST 
CSM EECOM FORMAT 4 REBROADCAST 
CSM EECOM FORMAT 4 NOT REBROADCAST 
CSM EECOM FORMAT 5 REBROADCAST 
CSM EECOM FORMAT 5 NOT REBROADCAST 
CSM EECOM FORMAT 6 REBROADCAST 
CSM EECOM FORMAT 6 NOTREBaOADCAST 
CSM EECOM FMT 20-24 REB 
CSM EECOM FMT 20-24 NOT REB 
ALL M-CAL CSM'EECOM-CF0005,CF0157,CT0620,CT0640 

3101 CSM EECOM M-CAL FOR CF0005 
3102 CSM EECOM M-CAL FOR CF0157 
3103 CSM EECOMM-'CAL FORCT0620,CT0640 
3200 CSM EECOM 200 SECOND PLOTS 
3201 'CSM EECOM 10 MINUTE PLOTS 
3202 CSM EECOM BOTH 200 SEC. AND 10 MIN. PLOTS 

3502 CSM EECOM ALL CATEGoRIES ENABLE JPTVWXYZ 

3503 CSM EECOM ALL CATEGORIES DISABLE JPTVWXYZ 

3504 CSM EECOM CATEGORY J ENABLE 
3505 CSM EECOM CATEGORY J DISABLE 
3508 CSM EECOM CATEGORY P ENABLE 
3509 CSM EECOM CATEGORY P DISABLE 
3510 CSM EECOM CATEGORY TENABLE 
3511 CSM EECOM CATEGORY T DISABLE 
3514 CSM EECOM CATEGORY V ENABLE 
3515 CSM EECOM CATEGORY V DISABLE 
3516 CSM EECOM CATEGORY W ENABLE 
3517 CSM EECOM CATEGORY W DISABLE 
3518 CSM EECOM CATEGORY X ENABLE 
3519 CSM EECOM CATEGORY X DISABLE' 
3520 CSM EECOM CATEGORY Y ENABLE 
3521 CSM EECOM CATEGORY Y DISABLE 
3522 CSM EECOM CATEGORY Z ENABLE 
3523 CSM EECOM CATEGORY Z DISABLE 
3524 ALL CLEAR' 
3525 CSM EECOM CATEGORY J CLEAR 
3626 CSM EECOM CATEGORY P CLEAR 
3527 CSM EECOM CATEGORY T CLEAR 
3528 CSM EECOM CATEGORY V CLEAR 
3529 CSM EECOM CATEGORY W CLEAR 
3530 CSM EECOM CATEGORY Y CLEAR 
3531 CSM EECOM CATEGORY Z CLEAR 
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TABLE 2.6-9 (CONTINUED) 

***** 4000 SERIES CSM GNC ***** 

FSB, Apollo -500 

4000 CSM GNC ALL FORMATS REBROADCAST 3, 4, 5, 6, 9, 20-24 

4001 CSM GNC ALL FMTS NOT REB 3, 4, 5, 6, 20-24 
4002 CSM GNC FORMAT 3 REBROADCAST 
4003 CSM GNC FORMAT 3 NOT REBROADCAST 
4004 CSM GNC FMT 4 REB 
4005 CSM GNC FMT 4 NOT REB 
4006 CSM GNC FORMAT 5 REBROADCAST 
4007 CSM GNC FORMAT 5 NOT REBROADCAST 
4008 CSM GNC FORMAT 6 REBROADCAST 
4009 CSM GNC FORMAT 6 NOT REBROADCAST 
4010 CSM GNC FORMAT 9 REBROADCAST 
4011 CSM GNC FORMAT 9 NOT REBROADCAST 
4012 CSM GNC FORMAT 20-24 REBROADCAST 
4013 CSM GNC FORMAT 20~24 NOT REBROADCAST 
4100 ALL M-CAL CSM GNC-CG3721,CG3722,SP0655,SP0657 
4101 CSM GNC' M-CAL FOR CG3721,CG3722 
4102 -__ CSM GNC M-CAL FOR SP0655,SP0657 
4200 CSM GNC 200 SECOND PLOTS 
4201 CSM GNC 10 MINUTE PLOTS 
4202 CSM GNC BOTH 200 SEC. AND 10 MIN. PLOTS 
4203 CSM GNC GEN BIAS 7.5.1(AA) 
4502 CSM GNC ALL CATEGORIES ENABLE ABCDEFG 
4503 CSM GNC ALL CATEGORIES-DISABLE ABCDEFG 
4504 CSM GNC CATEGORY A ENABLE 
4505 CSM GNC CATEGORY A DISABLE 
4506 CSM GNC CATEGORY B ENABLE 
4507 CSM G~C CATEGORY B DISABLE 
4508 CSM GNC CATEGORY C ENABLE 
4509 CSM GNC CATEGORY C DISABLE 
4510 CSM GNC CATEGORY D ENABLE 
4511 CSM GNC CATEGORY D DISABLE 
4512 CSM GNC CATEGORY E ENABLE 
4513 CSM GNC CATEGORY E DISABLE 
4514 CSM GNC CATEGORY F ENABLE 
4515 CSM GNC CATEGORY F DISABLE 
4516 CSM GNC CATEGORY G ENABLE 
4517 CSM GNC CATEGORY G DISABLE 
4518 CSM GNC CATEGORY A CLEAR 
4519 CSM GNC CATEGORY B CLEAR 
4520 CSM GNC CATEGORY C CLEAR 
4521 CSM GNC CATEGORY D CLEAR 
4522 CSM GNC CATEGORY E CLEAR 
4523 CSM GNC CATEGORY F CLEAR 
4524 CSM GNC CATEGORY G CLEAR 
4525 CSM GNC ALL CATEGORIES CLEAR 
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TABLE 2.6;,.9 (CONTINUED) 

***** 5000 SERIES PCM LOGIC ***** 
. . 

FSB" Apollo 500 

5000 SUMMARY PRINT REQUEST PBL. PC\1 LOGIC MODULE' . 
5001 LOA)) LIMITS PBL .PCM LOGIC MODULE' .. 
5002 LOAD CALS PBI .. PCM LOGIC MODULE' 
5003 LOAD SWITCH SELECTOR TABLESPBL.PCM LOGIC MODULE 

5004 SlB SHUTDOWN PBI.. PCMLOGIC MODULE' 

5006 LOAD FORMATS PBI. .PCM LOGIC MODULE' 
5007 SLV EVENT RESET PBI •• PCM LOGIC MODULE' 
5008MSK 200l1-SEC PBI. .PCM LOGIC MODULE' 
5009 CSM EVENTS SOURCE PBI .. PCM LOGIC MODULE' 
5010 CLEAR PBI..PCM LOGIC MODULE' 
5011 LEM EVENTS SOURCE PBI .• PCM LOGIC MODULE' 

5013 LOAD CALS, SSW, LIMS, FMTS' 

***** 6000 SERIES L/S OUTPUT MOD ***** 

6000 LSDOM/SLV MANUAL ALL LIMITS' OFF' 
6001 LSDOM/SLV OFF POS ALL LIMITS OFF' 
6002 LSDOM/SLV AUTO ALLi.IMITS OFF' 
6003 LSDOM/SLV MANUAL ALL LIMITS ON' 
6004 LSDOM/SLV OFF POS ALL LIMITS ON' 
6005 LSDOM/SLV AUTO ALL LIMITS ON' 
6006 LSDOM/SLV MANUAL ONLY LEM LIMITS ON' 
6007 LSDOM/SLV MANUAL ONLY SIU LIMITS ON' 
6008 LSDOM/SLV MANUAL ONLY SII LIMITS ON' 
6009 LSDOM/SLV MANUAL ONLY SIB LIMITS ON' 
6010 LSDOM/SLV OFF POS ONLY LEM LIMITS ON' 
6011 LSDOM/SLV OFF POS ONLY SIU LIMITS ON' 
6012 LSDOM/SLV OFF POS ONLY SII LIMITS ON' 
6013 LSDOM/SLV OFF POS ONLY SIB LIMITS ON' 
6014 LSDOM/SLV AUTO ONLY LEM LIMITS ON' 
6015 LSDOM/SLV AUTO ONLY SIU LIMITS ON' 
6016 LSDOM/SLV AUTO ONLY SII LIMITS ON' 
6017 LSDOM/SLV AUTO ONLY SIB LIMITS ON' 
6018 LSDOM/SLV CLEAR, MANUAL, LEM,SIU, SII, SIB LIMIT ON 

6019 LSDOM/SLV XMIT, MANUAL, LEM, SIU, SII, SIB LIMIT ON 
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TABLE 2.6-9 (CONTINUED) 

FSB, Apollo 500 

***** 6000 SERIES L/S OUTPUT MOD ***** (Cont'd) 

6500 LSDOM/CSM MANUAL CSMLIMITS OFF' 
6501 LSDOM/CSM OFF POS CSM LIMITS OFF' 
6502 LSDOM/CSM AUTO CSM LIMITS OFF' 
6503 LSDOM/CSM MANUAL CSM LIMITS ON' 
6504 LSDOM./CSM OFF POS CSM LIMITS ON' 
6505 LSDOM/CSM AUTO CSM LIMITS ON' 
6506 LSDOM/CSM CLEAR, MANUAL,CSM LIMITS ON' 
6507 LSDOM/CSM XMIT, MANUAL, CSM LIMITS ON' 

***** 7000 SERIES LEM EECOM ***** 

7000 LM EECOM ALL FMTS REB (60-63,65,66),64,70,71 

7001 LM EECOM ALL FMTS NOT REB (60-63,65,66),64,67,69,70,71 

7002 LM EECOM FORMAT (60-63,65,66) 
7003 LM EECOM FORMAT (60-63,65,66) AND 69 NOT REB' 
7008 LM EECOM AGS FORMAT 64 REBROADCAST' 
7009 . LM EECOM AGS FORMAT 64 NOT REBROADCAST' 

7015 LM EECOM FORMAT 67 NOT REBROADCAST' 
7018 LM EECOM FORMAT 70 REBROADCAST' 
7019 LM EECOM FORMAT 70 NOT REBROADCAST' 
7020 LM EECOM FORMAT 71 REBROADCAST.' 
7021 LM EECOM FORMAT 71 NOT REBROADCAST' 
7100 ALL M-CAL LEM EECOM-GF1521,GT0992,GT0994' 
7101 M-CAL FOR GF1521' 
7102 M-CAL FOR GT0992,GT0994' 
7201 LM EECOMIO MIN. PLOTS' 
7203 LM EECOM ALL BAT COMPS ENABLE' 
7204 LM EECOM ALL BAT COMPS DISABLE' 
7205 LM EECOM BAT 1 ENABLE' 
7206 LM EECOM BAT 1 DISABLE' 
7207 LM EECOM BAT 2 ENABLE' 
7208 LM EECOM BAT 2 DISABLE' 
7209 LM EECOM BAT 3 ENABLE' 
7210 LM EECOM BAT 3 DISABLE' 
7211 LM EECOM BAT 4 ENABLE' 
7212 LM EECOM BAT 4 DISABLE' 
7213 LM EECOM BAT 5 ENABLE' 
7214 LM EECOM BAT 5 DISABLE' 
7215 LM EECOM BAT 6 ENABLE' 
7216 LM EECOM BAT 6 DISABLE' 
7504 LM EECOM ALL CAT ENABLE 2,3,4,5' 
7505 LM EECOM ALL CAT DISABLE 2,3,4,5' 
7506 LM EECOM CAT 2 ENABLE' 
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7507 
7508 
7509 
7510 
7511 
7512 
7513 
7514 
7515 
7516 
7517 
7518 

TABLE 2.6-9 (CONTINUED) 

***** 7000 SERIES LEM EECOM***** (Cont'cj.) 

LMEECOM CAT 2 DISABLE' 
LM EECOM CAT 3 ENABLE' 
LMEECOM CAT 3 DISABLE'· 
LM EECOM CAT 4·ENABLE'· 
LM EECOM CAT 4 DISABLE' 
LM EECOM CAT 5 ENABLE' 
LM EECOM CAT 5 DISABLE' 
LM EECOM ALL CAT CLEAR' 
LM EECOM CAT 2 CLEAR' 
LM EECOM CAT 3 CLEAR' 
LM EECOM CAT 4 CLEAR' 
LM EECOM CAT 5 CLEAR' 

***** 8000· SERIES LEM GNC ***** .. 

.FSB, Apollo 500 

8000 1M GNC ALL FMTS REB (60-63, 65, 66), 64, 69, 70,71' 
8001 LM GNC ALL FMTSNOT REB (60-63,65,66),64,67,69,70,71·' 

8002 . LM GNC FORMAT (60-63,65,66) AND 69 REB' 
8003 LM GNC FORMAT (60-63,65,66) AND 69· NOT REB' 
8010LMGNC AGS FORMAT 64 REB' 
8011 LM GNC AGS FORMAT 64 NOT REB' 
8013 LM GNC FORMAT 67 NOT REB' 
8016 ·LM GNC FORMAT 70 REB' 
8017 LM GNC FORMAT 70 NOT REB' 
8018 1M GNC FORMAT 71 REB' 
8019 LM GNC FORMAT 71 NOT REB' 
8201 LM GNC 10 MIN. PLOTS' 
8202 DPS QTYCTL PBI 6.4.59' 
8203 LEM GNC CALCULATION' 
8502 LM GNC ALL CAT ENABLE 6,7,8' 
8503 LM GNC ALL CAT DISABLE 6,7,8' 
8504 LM GNC CAT 6 ENABLE' 
8505 LM GNC CAT 6 DISABLE' 
8506 LM GNC CAT 7 ENABLE' 
8507 LM GNC CAT 7 DISABLE' 
8508 LM GNC CAT 8 ENABLE' 
8509 LM GNC CAT 8 DISABLE' 
8514 LM GNC ALL CAT CLEAR' 
8515 1M GNC CAT 6 CLEAR' 
8516 LM GNC CAT 7 CLEAR' 
8517 LM GNC CAT 8 CLEAR' 

***** 9000 SERIES ***** 
9000 CAP WORD CLEAR' 
9001 APS/DPS BURN PLOT START' 
9002 LVLH COMP' 
9003 LAUNCH PRE-IGM' 
9004 LAUNCH POST-IGM' 
9005 EARTH ORBIT/SLV' 
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This MED changes octal representation of the Downlink ID's for the AGC or 
LGC. The format is: V95, Veh ID, Number. Veh. is A for AGC or L for LGC. 
ID is one of the following: P-powered, R~rendezvous/prethrust, C-coast/align, 
U-entry update (AGC) or AGS initial update (LGC) , L-Lunar (LGC) or Prog. 22 
(AGC>, D-descent (LGC). Number is a 5-digit octal representation ,of this 
specified In. ' 

2.6.7 Logic Control Inputs 

A. Logic Control Module (Module 8). The Logic Control Module consists 
of a series of horizontally split PBI's, and a Clear Button. In 
order to enable inputs to the compute~ from this module the appropri
ate PBI's are depressed, at, which time the inputs are transferred to 
the computer. When the appropriate' actions have been taken by the 
computer, they are confirmed by driving the lower half of the 
corresponding PBI. Depression of the Clear PBI turns off all bottom 
halves of PBI' s which cannot be turned off by program logic. The 
individual' PBI's are discussed below. 

1. Load Limit Data/Ready. An input from this PBI causes loading 
of tables of limit sense data into the computer from the 
"calibration disk." 

2. Load Calibration Data/Ready. An input from this PBI causes 
loading of tables of calibration data and input formats cross
reference tables from the "calibration disk." 

3. Load Switch Selector Data/Ready. An input from this PBI causes 
loading of the Switch Selector Data from the "calibration disk." 

4. CSM/AGC Events Source/Playback. 

a. The program is initialized with the bottom half turned off. 
Upon receipt of a request from this PBI, the computer: 

(1) Stops updating the CSM event lights with live data 

(2) Turns on the bottom half of the PBI 

(3) Updates the CSM event lights with playback data if 
available. 
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b. If the bottom half is "ON" (Le., playback data are being 
used to update the CSM event lights) when a request is 
received, the computer 

(1) Stops updating the event lights with CSM playback data, 

(2) Turns off the bottom half of thePBI, and 

(3) Updates the CSM event light:s with live data if available. 

5, LM/LGC/AGSEvents Source/Playback, The logic for this PBI is 
the same as that for the CSM/AGC Events Source/Playback PBI. 

6. Summary Print Request/Ready; An input from this PBI causes the 
magnetic tape log of SMEK messages (TSPAP) to be rewound and 
unloaded for off-line proce$sing. A new TSPAP is automatically 
assigned by the computer. 

7. SLV Event Reset/Reset. An input from this PBI turns off all 
latched event indicators associated with the SLV. 

8. SI· Output/Shutdown. An input from this PBI inhibits processing 
of all SI data and resets SI events and alarms. Another input, 
while the lower half of the PBI is on, causes SI data to be 
processed and turns off the lower half of the PBI. 

9. CLEAR BUTTON. Activation of this PBI turns off bottom half of 
PBI's on Program Logic Control Module which cannot be turned 
off by program logic. 

10. AGS Scaling. The program is initialized with Moon Reference 
AGS Scaling. The first input from this PBI cha.nges the AGS 
scaling to Earth Reference and turns on the bottom half of the 
PBI. The second input changes the AGS Scaling back to Moon 
Reference and turns bottom half of the PBI off. Subsequent 
inputs follow the same flip-flop logic. 

B. SMEK Output Modules (Logic Control). The logic contro.! switches 
are numbered one through five, left to right, respectively. The 
statements associated with switch one (SMEK Output Control) are to 
be combined w1th the specific requirements for the SMEK output data 
indicators (see Paragrllph 2.6.8). 
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1. SLV/LM Module 

a. Switch 1 - SMEK Output Control. The program is initialized 
with the switch on the AUTOMATIC position. 

• When the switch is in the MANUAL position (position 1), 
J:he computer requires a manual input from the transmit 
or clear PBI before disposing of 'a teletype message. The 
program is capable of stacking three messages awaiting 
operator action. 

• When the switch is in the OFF position (position 2), the 
computer does not broadcast any messages to the 'network. 
If any messages are stacked at the time the switch is set 
to J:he OFF position, they are discarded. 

• If the switch is in the AUTOMATIC position (poSiti~n 3), 
any messages stacked (assuming the previous setting was 
MANUAL) are automatically transmitted and each subsequent 

. message processed for broadcast is automatically transmitted. 

b. Switch 2 - LM Limit Sense Control. This switch controls all 
LM limit sensing. The program is initialized with the switch 
in the ON position. 

c. 

d. 

e, 

• When the switch is in the OFF position, limit sensing is 
turned off (position 1) for all high-speed LM data. 

• When the switch is in the ON position, all 1M limit 
sensing is turned on (positions 2 and 3). 

Switch 3- SIVB Limit Sense Control. Same logic as switch 2 
except for SIVB/IU data. 

Switch 4 - S-II Limit Sense Control. Same logic as switch 2 
except for S-II data. 

Switch 5 - S-I Limit Sense Control. Same logic as switch 2 
except for S-I data. 

f. Clear PBI. When switch 1 (SMEK Output Control) is in the 
MANUAL position, the depression of the clear PBI causes the 
computer to destroy the summary message displayed on the 
output module. Refer to Paragraph 2.6.8 for the associated 
indicator logic requirements. When the message is cleared, 
the next message for operator action is displayed. If there 
are no more messages awaiting operator action, the last 
message cleared remains on the module. 
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2. 

g. Transmit PBI. When switch 1 (SMEK Output Control) is in 
the manual position. the depression of the transmitPBI 
causes.the computer to transmit the message displayed on 
the 9utput module. When the message is transmitted the 
next message for operator action is dispiayed. If there 
are no more messages. awaiting operatora'ction. the last 
message transmitted is displayed pnthe module. Refer to 
Paragraph 2.6.8 for logic concerning the associated indicator. 

CSM Module 

a. Switch l. Same function as previous module. CSM data. 

b. Switch 2. Same function as p1;'evious module. CSM data. 

c. Switch 3. No present function. 

d. Switch 4. ·No present function. 

e. Switch 5. No present function. 

f. Clear PBI. Same function as previous module. 

g. Transmit PBI. Same function as previous module. 

C. Console Switches Contingency. In the event hardware failure causes 
the loss of switches and PBI's. there are two alternate methods' of 
entering this data into the computer. 

One method is by utilizing the "TMSWITCH" MED (see Paragraph 2.6.6.18). 
The other me.thod is by reading in special cards via the card reader. 
This is accomplished by means of a p66. PSR; MED. and prepunched 
cards. It is the responsibility of the telemetry controller to en
sure that complete decks are maintained. The format for the cards 
read by this MED is: 

'CIM •••• F400012550' 

CIM = Used for data that enters the CIM 

ACIM = Used for data that enters the ACIM 

F4000l2550 = Data simulating the switches different for each console. 
This data is found in Volume ~ of PHO-TR155. 

2.6-37 



MSC Internal Note 
No. 69-FS-2 
Mission G 

2.6.8 Telemetry Console Indicators 

FSB,Apollo 500 

A. High-Speed Data Input Modules. The high-speed input .module contains 
a live and playback section. The live and playback sections in the 
module are operated with the same logic. Once a data contact is 
displayed on a particular section, it will remain there until an 
LFI is received for that data. 

Upon receipt of the first valid data frame, the computer turns 
on the top-half of the appropriate VEHICLE indicators. 

1. The top-half of the VEHICLE indicator remains ON until receipt 
of the last frame· indicator for that source/vehicle/data type. 

2. The lower-half (flag) of the VEHICLE indicator remains OFF 
unless one of the following conditions exists: 

a. A data frame for that source/ vehicle/data type is not 
received during the last compute cycle (after processing 
has been initialized). 

b. A data frame for that source/vehicle/data type is received 
but is discarded by the input frame validation routine. 

c. The validity bit of the CCATS transfer label is set to 
zero. 

Under no circumstances should the lower-half of an indicator be 
on if the top-half is off. 

The left-half of the indicator is to be driven by the MOC and the 
right-half by the DSC (VEHICLE indicators are split both hori
zontally and vertically). 

The information to perform the above functions is contained in the 
data frame message label and the CCATS transfer label of each high
speed/wide-band input frame. 

The receipt of EMOD data is indicated on the playback module. There 
is one indicator for AGC EMOD and another for LGC EMOD. When the 
presence of EMOD data is detected, the appropriate indicator is 
turned on. If the input downlist ID indicates neither AGC nor LGC 
data both indicators are turned on. These indicators are latched 
until the receipt of the LFI. 
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B. SMEK Input Modules. The SMEK'Input Modules' indicate the receipt 
of SMEK messages. The left module is the SLV/LM module and the 
right module is for the CSM. If an invalid format number is re
ceived, ,it drives the CSM moduie. 

There are four digital windows on each module. The two leftmost 
windows display the FORMAT number of the last SMEK message. The 
two rightmost windows display the STATION number. (See Table 2.6-10 
for station identification.) 

The "ACCEPT" PBI will light with the receipt of a SMEK message. 

The "CLEAR" PBI will clear the module when depressed. 

Burst Mode DDD's are on this module (see Paragraph 2.6.4.D). 

C. SMEK Output Module Indicators. The left SMEK Output Module is driven 
by SLV or LM SMEK messages and the right module is driven by the CSM. 

When switch'number one is in the MANUAL position the above iridica
tors identify the next message to be acted upon. The computer will 
suppress the rebroadcast of up to three messages and indicate the 
number of stacked messages by illuminating the XMIT and CLEAR PBI's 
as follows: 

XMIT CLEAR 

1. One message stacked: GREEN GREEN 

2. Two messages stacked: RED GREEN 

3. Three messages stacked: RED RED 

If three message are stacked and a fourth message is received, the 
first (oldest) stacked message is discarded and the second message 
is displayed on the indicator, replacing the first. 

When either the TRANSMIT or CLEAR PBI is depressed, the information 
identifying the next message for operator action (source station, 
format number, etc.) is output to the module and the status of the 
TRANSMIT and CLEAR PBI's are updated. When all messages being 
held for operator action are disposed of, the TRANSMIT and CLEAR PBI 
lights will be turned off and the other information identifying the 
last message processed will be left on the module. 
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TABLE 2.6-10 

STATION IDENTIFICATION FOR SMEK'S 

STATION STATION ID 

GRAND CANARY ISLAND 04 

KAUI ISLAND, HAWAII 12 

GUAYMAS, MEXICO 14 

CORPUS CHRISTI, TEXAS 16 

CARNARVON, AUSTRALIA 08 

GUAM 24 

GOLDSTONE 28 

ASCENSION 75 

HONEYSUCKLE, AUSTRALIA 25 

MADRID, SPAIN 23 

VANGUARD (INSERTION SHIP) 62 

REDSTONE (INJECTION SHIP) 63 

MERCURY (INJECTION SHIP) 64 

WATERTOWN (ENTRY SHIP) 66 

HUNTSVILLE (ENTRY SHIP). 65 

MILA 71 

GRAND BAHAMA 91 

ANTIGUA 41 

EASTERN TEST RANGE (CNV) 31 

BERMUDA 02 
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STA ABBR 

CYI 

HAW 

GYM 

TEX 

CRO 

GWM 

GDS 

ACN 

HSK 

MAD 

VAN 

RED 

MER 

WTN 

HTV 

MIL 

GBM 

ANG 

CNV 

BDA 
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D. 

When switch number one is in the AUTO position the indicators iden
tify the last message that was rebroadcast and the XMIT and CLEAR 
PBI's are not driven. The indicators are turned off as soon as any 

'stacke4 messages are 'transmitted. 

When switch number one is in the OFF position the computer indica
tors are not driven. 

When any of the five limit-sensing switches are in the OFF position 
the computer turns on the appropr.iate .indicator(s). 

• CSM L/S OFF (Switch 2 - CSM) 

• LM L/S OFF (Sw.itch 2 - LM/SLV) 

• SIVB/tU L/S OFF (Switch 3 - LM/SLV) 

• S-II L/S OFF (Switch 4 - LM/SLV) 

• S-I L/S OFF (Switch 5 - LM/SLV) 

Other ComEuter Telemetry Indicators 

l. SYSTEM PLOT START INDICATORS. These .ind.icators are turned on 
when the associated system plots are started and rema.in on un
til the plots terminate. There are eight .ind.icators and 
associated categor.ies. 

INDICATOR 

EECOM 200 SEC START 
EECOM 10 MIN START 
GNC 200 SEC START 
GNC 10 MIN START 
LM EECOM 10 MIN START 
LM GNC 10 MIN START 
BOOSTER 200 SEC START 
PLSS 200 SEC START 

CATEGORY 

EECOM 200 SECOND PLOTS 
EECOM 10 MINUTE PLOTS 
EECOM 200 SECOND PLOTS 
EECOM 10 MINUTE PLOTS 
LM EECOM 10 MINUTE PLOTS 
LM GNC 10 MINUTE PLOTS 
BOOSTER 200 SECOND PLOTS 
PLSS 200 SECOND PLOTS 
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2. AGC and LGC Downlist ID Indicators. These indicators indicate 
which AGC orLGC downlist is being processed. The AGC or LGC 
each have an indicator for each downlist ID and one for an inva
lid downlist ID. The indicator is on whenever data from the 
appropriate computer in the indicated downlist is being processed. 

3. Multiple Calibration Curve Indicators •. These indicators show 
which calibration curve series is being used for certain CSM and 
LM parameters. The appropriate DDD will light to indicate that 
the corresponding curve series is being used to calibrate the 
corresponding parameter(s). There are no indicators for the 
CSM initialization series. 

4. LMDPS QTY CNTRL. This indicator will be turned on when the DPS 
propellant quantity computation is started via the LM GNC SMEK 
panel and will remain on until the computation is stopped. 

5. LM APS CONTROL. The APS calculation indicator will be turned on 
when the APS propellant computation is started via the 1M GNC 
SMEK. 'The indicator will be turned off when the calculation is 
stopped. 

6. DATA STATUS MODULE. 
are being processed. 
illuminated when the 

These indica:tors will show which line formats 
The lower half of each indicator will be 

message label indicates low bit rate. 

7. Limit Sense Category Indicators. These indicators will show the 
status of the limit sense categories. Each will be turned on 
when the appropriate limit sense category has been disabled via 
the appropriate SMEK panel and will remain on until that category 
is enabled. 

8. High Priority Response - Low Priority Loading Indicator. This 
indicator shows the status of the highest and lowest priority 
tasks in the system. 

9. Other Indicators. The other indicators on the Computer TM console 
will be used to indicate telemetry events or the status of the 
launch program. 
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2.6.9 Preflight Program Constants (Calibr.ati(m Update Procedures) 

2.6.9.1 General 

The Apollo 500 Vehicle System Development Department is responsi~le for 
the following functions in reference 'to the preflight program constant 
tables: ' 

• All programs; nece!3sary to build ~nd to maintliin these tables for 
limits, s,witch selector, cross, reference tables, and calibration 

, coefficients ' 

• Any, modifications to, the programs that are required to meet addi
tional NASA requirements and/or implement changes that would 
facilitate the performance,o£ operations 

• Ensure all programs reside on Mission disks and the control cards 
necessary to, run this job are made available to the Apollo 500 
Vehicle Testing Department. 

The building and maintaining of the current calibration tapes is performed 
by the Apollo 500 Vehicle Systems Testing Department. This department re
ceives all updates, assembles a running deck, submits the job for off-line 
processing, distributes the calibration listings, and completes the Cali
bration Update Report. All functions are covered in Paragraph 5.10.2, 
Control of Updates and Job Schedule. 

The updates are punched cards, or coding sheets, in the proper format. In 
the case of calibration coefficients, they may be on magnetic tape. If 
the updates are submitted via magnetic tape, all steps of the calibration 
procedures must be followed. If no tape is submitted, the ,Job Controller 
bypasses program QMCALCNV and selects the appropriate job step to begin 
the update. 

All decks and control cards for a calibration update are stored in the 
department files labeled: TM CALIBRATION PROGRAMS. 

Detailed procedures for using these programs are found in Paragraph 2.9.1. 

2.6.9.2 Control of Updates and Job Schedule 

The procedure for handling these updates is: 

A. Updates received are filed in the department files labeled CAL 
UPDATES. They are filed after inspection of updates by mission, 
vehicle, and type. 
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B. Update for CALS ate performed via off-line processing (Job Shop). 

C. The updates received are rechecked by the Controllers for format 
errors or obvious key punch errors. The update decks are con
structed, job ticket and attachment filled out and submitted for 
job shop. 

D. The success of the CAL updates are evaluated by both IBM/FSD and 
FS5/Systems Logic and Processing Section/NASA, and if necessary 
resubmitted for job shop after th.e reason for the failure is de
termined and corrected. 

E. The Controller is responsible for filling out the "Calibration 
Update Report"(Subsection 2.9, Attachment B), of which one copy 
is filed in the book of the same name (kept in the Apollo 500 
Vehicle Systems Department bookcase), and one is filed in the TM 
Console Controller Notebook. The distribution of the calibration 
listings are included in this responsibility and the routing is as 
follows: 

• . One copy in the Apollo 500 Vehicle Systems Depqrtment folder. 

• One copy in TM Controller folder. 

• Four copies to FS5/Systems Logic and Processing Section - Build
ing 30. 

F. All tapes used for this run Il:re S'aved and labeled as outlined in the 
Calibration Tapes Paragraph 2.9.2. 

G. It should be realized that from two to four hours are required to 
build a new "Calibration Tape." 
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2.7 PRINTER CONTROLLER PROCEDURES FOR APOLLO .200 SERIES 

2.7.1 General Responsibilities 

A. ,Ensure 'that the computer(s) 
with mission requirements. 
the COM SUP*, Computer M&O, 
these requirements. 

to be used are configured in accordance 
The Printer ,Controller should confer with 
and the Shift Coordinator concerning 

B. Monitor the designated communication loops when operating either 
MOC, DSC, or DNDG. 

C. Maintain all documents associated with the mission - job tickets, 
Printer Controller Log, Save Tape Log; etc. 

D. Have all materials on or near the computer 'that will be needed while 
the mission is in progress. 

E. Inform COM SUP of all problems - software and hardware. 

F. Relay to the Computer Controllers all on-line prints"noted in 
Section 6.0 in Project Apollo 500 R1CC Operations Support Plan 
which might be requested by the Computer Controllers. 

2.7.2 Computer Configuration 

A. General Description. When a Printer Controller is assigned to a 
mission computer, he should check with Computer M&O, COM SUP, and 
the Shift Coordinator as to whether it will be MOC, DSC, or DNDG. 
If the Printer Controller discov:ersany problem with the computer 
then, or at any time, he should notify Computer M&O, CQM SUP, and 
the Shift Coordinator at once. 

'~Found in Attachment A is a, list of acronyms .,used in this procedure. 
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1. Disk Assignments. The following assignments will always be made 
unless otherwise directed by Computer M&O and/or COM SUP. 

Drive VOLID --,-
130 RTOSA 
131 SMA 
132 CAL 
133 RTOSA 
134 SMA 
135 CAL5BU* 

All other drives should be off-line. 

EXCEPTION: SSC computer (see Restart procedures, 
Attachment I). 

2. Tape Assignments. The same. rule applies here as with the disk 
assignments. 

Drive Description 

OCO TSPAP 
OCl LOG 
OC2 CHKPT(Restart Tape) 
ODO SYSOUT 

Prior to system initialization, all of the indicated disk and 
tape drives should be in "ready". If any of these are inoperative 
for any reason, Computer M&O and COM SUP should be made aware of 
the problem as soon as possible. The Printer Controller should 
have in ready status all tape drives on the system. He should 
not ready any disk drives other than those mentioned earlier 
except at the request of COM SUP and/or Computer M&O. 

3. Console Switch Settings. During a mission, all console switches 
(on the left of the console) should be in the center position 
except the timer switch; it should be set to "External OSC". The 
Printer Controller should enSUre that the plastic cover provided 
to cover these switches is in place at all times once the computer 
is ini tialized. 

*The VOLID of the CAL and CAL5BU disks may change from mission to mission, 
but their drive assignments will remain the same. The tables for 'the-se 
disks come from one tape. The tape is restored to both disks and 292 is 
clipped to CAL5BU. 
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a. 1443 On-line Printer/1403 Alternate printer.' During Mission, 
, multipart NCR (three part) paper is used. This paper is pre

numbered. New, full,boxes should be on all computers for the 
mission. No partial boxes should be used. . 

The proper settings of the variouEl adjustments are as follows: 

Platen 'setting 
Form Brake setting 
Type Bar Motor 
Byte Burst Switch 

4 or 5 
.1 

ON 
2 byteMode 

b. Carriage Control Tapes and/or Ribbon Maintenance. The 
operator should inspect the printer ribbons and carriage 
control paper tape on both the 1443 and the 1403, replacing 
the worn ribbons and carriage tapes as instructed on each. 
Read and follow these instructions carefully', especially on 
the 1443. Any problems that arise should be reported to 
Computer M&O and COM SUP. 

5. Communications LOops. When the Printer Controller is' running 
1;:he.MOC or DSC, he. should monitorRTCC-CA/CB. If he~s oper
ating the DNDG or.the third CQmputerused iri Launch and Reentry 
phases, he should monitor RTCC-CA/CB, but he should use SIM data 
for voice communication with the controller associate.d with his 
machine's function. It is imperative that the Ptinter Control
ler be "on the loop" at all times. 

2.7.3 Mission Documentation 

A. General Description. Throughout the mission it is necessary for the 
Printer Controller to maintain certain mission documents that will 
be used later by a number of people for various reasons. Therefore, 
the operator should complete all related documents neatly and 
completely. 

B. Documents to be Completed 

1. Job Ticket. This is the standard RTCC Job Ticket which is to 
be filled out by the COM SUP prior to the mission. In the 
"Programmer Comments" section, he should indicate all special 
instructions to the operator. The operator will ensure that 
all portions of the job ticket that are his responsibility will 
be filled out correctly and completely. 
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C. 

2. Printer Controller Log. The purpose of this log is to provide 
the COM SUP with an accurate and concise summary of the run's 
events. All indications of software, hardware problems, tape 
chapges, etc., should appear on this log, along with the corre~' 
spondingon-line time. An example of this log correctly filled 
out may be found in Attachment B. 

3. Save Tape Logs and Tape Labels. When the Printer Controller is 
asked to save a tape by any of the computer controllers, he 
should enter the tape number on the printer Controller Log with 
a proper description. This information should also be entered 
on the Save Tape Log, following the example given in Attachment 
C. When these tapes are saved, labels are affixed to the tapes 
to identify their contents and in whose name they are saved. An 
example for these labels and tape codes used to identify certain 
tapes may also be found in Attachment C. 

EXCEPTION: Not applicable during mission as special tapes are 
used. Save tapes are listed on Printer Controller 
Log only. 

1. Preinitialization. Before the mission has formally begun, the 
Printer Controller should ensure that he has everything he needs 
for the mission so there ~ill be no unnecessary delays. A check 
list the operator should use follows: 

a. Ensure all required disk drives are in working order • 

. b. Ensure all required tape drives are clean and in working 
order. 

c. Ensure all switches on the computer are set and the plastic 
cover is in position. 

d. A sufficient supply of Printer Controller Log sheets. 

e. A sufficient supply of Save Tape Logs. 

f. A sufficient supply of Save Tape Labels. 

g. A sufficient supply of good (tested) scratch tapes. 
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h. .A sufficient supply of .papel;' for both printers and both 
typewriters. 

i., A sufficient supply of Dump Identification cards. 

j. A headset in good working order. 

k. Contact Computer M&O to confirm that all necessary interface 
equipment is available and wired, to the computer. 

1. COntact Computer M&O to confirm that no shared equipment 
is wired to the mission computer via the 2911. 

m. All necessary utility decks. 

(~) 

(2) 

(3) 

(4) 

EREP 

SEREP 

Execute deck 

Miscellaneous cards various Computer Controllers may 
require, as stated on job ticket submitted by COM SUP. 

2. Utility Programs. The two utility programs most commonly used 
during a mission are the EREP and SEREP. 

a. ~. This program indicates all the I/O errors encountered 
and from which devices they were detected since the last 
restore of the system packs. The Printer Controller should 
always take an EREP before and after each mission, and any 
other time the COM ,SUP requests one be taken. EREP before 
the mission run should, be taken on the last RTOS version 
executed. 

b. ~. This program is run following any kind of machine 
malfunction to aid the CE's in determining the failure's 
cause. The SEREP is run by the CE's (only if Computer 
Superv:lsor has'released'corttrol'of'the'comptlter to Computer 

'M&O). 
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a. Unit Checks and Hardware Problems. Any time during a mission 
that a unit check or a group of unit checks occur on-line, 
the COM SUP should be notified as soon as possible. Attach
ment D contains a list of dev:\.ces on which unit checks occur 
most often. If a severe hardware problem arises and a machine 
change is necessary, it is imperative that 'the machine to 
be brought up is configured exactly as the failing one unless 
otherwise directed by the COM SUP.* Any change of computer 
designation asMOC or DSC must be noted in log. At this 
time COM SUP may end-of-file both log tapes, and the new 
tape designation will reflect the new machin-e designation. 
The drive on which the log tape is assigned should be noted 
on the Printer Controller's_ Log each time the log tape changes. 

b. Software Problems. Whenever any kind of software problem 
is indicated on~line, the appropriate Computer Controller 
should be notified. If there is any doubt as to which one 
it-might be, refer the message to COM SUP on RTCC-CA/CB and 
make an entry in the Printer Controller's Log reflecting the 
problem. Computer Control.1er correlation with software pro
blems may be made by referring to Attachment E. 

c. On-line Prints Relayed to the Computer Controllers. There 
are two classes of on-line prints with which the Printer 
Controller should be aware. These two are Type I, error 
messages that are-to be reported as spon as they appear on
line, and Type II, general on-line messages that are common 
printouts reported only when requested by a Computer Controller. 
The messages that should be reported when they appear are 
identified by the abbreviation of the controller they should 
be reported to. (DY = Dynamics, SE= Select, CC = Command, 
TM = Telemetry, CS = Com Sup) The messages marked 'GN' are 
to be_announced over the loop without calling a specific 
controller. ("MOC has phase change to launch.") 

Type II messages are unmarked and should be reported only on 
request. 

All of the RTOS prints should be reported. 

A list of all on-line messages is contained in Section 6.0 of 
this document. An example of a maneuver execution vector and 
an ACR vector may be found in Attachment G. 

*EXCEPTION: SSC computer - refer to Attachment J. 
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d. Restart Tapes and Dumps. When the COK SUP indicates he is 
gOing to write a res,t<lrt tape, the Printer Controller should 
take no action other than confirm that the restart tape is 
in ready until .the writing is .complete. Unsolicited interrupts 

, will render the restart attempt useless. With reference to 
dumps, the Printer Controller should always inquire as to 
whom a dump should be d'elivered upon completion of printing, 
fill out a dump identification card completely (dump number, 
run number, etc.), and enter the dump tape number on the 
Printer Controller Log and Save Tape Log. Print only main 
frame of the dump unless COM SUP requests that the LCS of the 
dump be printed. 

(1) Refer to attachment I fo!' Channel-'to-'Channel High
Speed Restart. 

e. When COM SUP decides to do a switchover (change MOC and 
DSC) , he will usually let the Printer Controller know if 
it will be of long or short duration so that the Printer 
Controller can take the'appropriate action. 

'(1) Short Duration Switchover. These will be for a period 
of time not to exceed 10 minute's. In this instance, 
the Printer Controller need only note on the Printer 
Controller Log that switchover(s) occurred during a 
certain time p·eriod. His machine, log tape, and on-line 
identification will remain as they were prior to the 
beginning of the switchover(s). In case of multiple 
switchover, the controller need only note the start 
and end time of the switchovers, not each individual 
one'. 

(2) Long Duration Switchover. 
for more than 10 minutes. 
will do the following: 

This switchover will last 
The Printer Controller 

(a) Request COM SUP to end-of-filethe,<log tape 
prior to the switchover or as soon after 
switchover as' possible. 

(b) Restore the (1443) 050 and; (1403) OOE (if necessary) 
once the log tape has been switched. 

(c) On the Printer Controller Log note the change in 
the machine designation. 

2.7-.7 



MSC Internal Note 
No. 69-FS-2 
Mission G 

(d) 

FSB, Apollo '500 

Inform the on-line runner that the on-line should 
now go in the MOC or DSC books, whichever applies. 
During missions, time should be kept sequential. 
This may not apply to SIMS. 

EXCEPTION: Launch/Abort SIMS where' several runs 
will be made, each with the same lift
off time. Ea~h run will have duplicate 
times of the previous runs. 

(e) MOC and DSC .controllers should inform each other 
of new log tape numbers. 

4. General Information 

a. The Printer Controller shoutd keep the on-line copies (off 
the 1443) to COM SUP and Dynamics up to date by way of the 
on-line runner. 

b. The COM SUP should always.be consulted prior to the Printer 
Controller leaving the system for any reason. Inform COM 
SUP of any Printer Controller change (shift change, lunch 
break, etc.) 

c. When mission runs do not terminate at the end of the 
Printer Controller's regular shift, he should fully in
form his relief as to machine problems and special items 
that the CeM SUP may be interested in. If the mission 
does end before the normal shift is over, the Printer Con
troller should see to it that the COM SUP gets all EREPS 
taken, the 1052 on-line, all Printer Controller Logs, the 
user's copy of the job ticket, and the execute deck. 

d. A list of all radar stations may be found in Attachment F. 
In case a fourth character is given, it will indicate the 
type of radar. The two types of radar which will be found 
are C-Band and S·Band. 

e. Prior to bringing up any mission computer, the Printer 
Controller should review the Printer Controller's check 
list found in Attachment H. 
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f. The DSC Printer Controller is.to monitor the computer just 
as the MOC Printer Controlle'r. His primary function is to 
confirm reports made by the ~OC Printer Controller and in
dicate if there is a difference in what was reported by 
the MOC Printer Controller and what appears on the DSC.* 

g. At this time, it is the' duty 6f the CE's to clean the tape 
drives on the mission computers (MOC, DSC). The.Printer 
Controller is to notify ComputerM&O when logs change drives 
so he can inform the CE's· that drives need . cleaning. 

h. Delogs requested .by COM SUP or any of the other controllers 
are to be given to Computer M&O, who in turn will forward 
it to the Shift Coordinator. 'He (Shift Coordinator) will 
see it gets priority processing. No delog requests should 
be noted through the Printer Controller unle.s.s requested 
by COM SUP and/or Computer M&O. 

*Because of the possibilities of the MOC Printer Controller missing an error 
print, an error or malfunction on one machine and not the other, the DSC 
Printer Controller should report anything normally reported by the MOC when 
MOC has had sufficient time to report and has not done so. 
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MOC 

DSC 

DNDG 

RTCC 

VOLID 

TSPAP 

CHKPT 

COM SUP 

SYSOPT 

External 

NCR 

LCS 

CE 

ESOS 

IPS 

lPR 

SIM COM 

SSC 

OSC 

Fsa, Apo,llo 5.00, 

ATTACHMENT A 

ACRONYMS 

Mission Operational COlllputer 

Dynamic Standby Computer 

Dynamic Network Data Generator 

Real-Time Computer Complex 

Volume Identification Related to Disks 

Telemetry Save ~ape 

Checll: Point or Restart Tape 

Computer Supervisor 

System Output Tape 

Computer Timing Switch 

No Carbon Required 

Large Core Storage 

Customer Engineer - laM 

Event Sequence Override Switch 

Impact Predictor Smooth 

Impact Predictor RAW 

Simulation Complex 

Standby Static Computer 
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PRINTER CONTROLLER LOG Date 06/25/67 Page_1_of __ 

Mission 504 Type of Run SYSTEM TEST Computer Run No. 3064 Restore Tape No(s).-=2c=3c=6..=0"""-'-__ _ 

version~ RTOS Version 6.10.17 Calibration Tape No. 512 Type LIVE Computer Function:~MOCr:JDSC r:JDNDG 

Computer Time Tape No. 
Tape On-Line Mach 

Sub Run Controller COMMENTS (Describe all action 

(On Line)H:M:S Code* page No. No. taken; include in-
formation not covered 
in blocks) 

012:55:00 2300 RTDS01 ' NA C 1 PHILLiPS RESTORE TAPE FOR RTOS A & B 

. 
and SMA & B 

. 

012 :55 :00 4832 . MLOG01 3273 C 1 PHILLIPS START OF RUN l(LOG ON DRIVE OCI) 

012 :23 :43 ~A NA 3276 C 1 PHILLIPS ERROR if 10 from BMMLPH 

012:40:00 NA NA 3279 C 1 PHILLIPS BEGINNING. OF UNIT CHECK~·ON 

. . 
DEVICE 01A 

012:42:00 . NA NA 3281 C 1 PHILLIPS END OF UNI T CHECKS ON 01A 

013: 00:00 
.. 

3625 MLOG02 3297 C 1 PHILLIPS NEW LOG TAPE- ON DRIVE ·OC2 

013: 15:00 NA NA 3313 . C 1 PHILLIPS SYSTEM WAIT AT LOC.F732A, F732C, 

. . . 
., 5.9C, 59C5, F732A 

. 

013:15:00. 2100 DQNE01 ' 3313 C 1 PHILLIPS R DUMP TAREN OF ABOVE SYSTEM 
LOOP • END OF RUN 1 

. 

. . 

012: 55 :.00 1736 . MLOG03 3314 C 2 . .. FIORE START OF RUN 2 - LOG ON DRIVE OC1 

012:10:00 NA 
. NA 3315 C 2 FIORE START OF UNIT CHECKS ON OlD 

012: 14:00 NA' NA 3317 C 2 FIORE END OF UNIT CHECKS ON OlD 

013 :45 :00 2860 RESTOI 3361 C 2 FIORE TYPE "B" RESTART TAPE WRITTEN 

014:20:00 NA NA 3393 C 2 . FIORE END OF RUN 2 NO DUMP TAREN 

. 

. 
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ATTACHMENT B (CONT'D) 

TYPE OF RUN-JOB SUFFIX CODES 

Formal System Test 
Integration Test 
System Investigation/Checkout 
System Build 
post-Release Test 
Mission Control Unit Test 
Mission Control Debug 
Sim Net Sim (SNS) 
Network Sim (NS) 
Mission 
Premission 
Launch Abort (L/A) 
Orbit Sim 
Reentry Sim (REN) 
Pad Test (PADT) . 
Mid-Count 
Command Validation (CMOVAL) 
Telemetry Validation (TLMVAL) 
Tracking Validation (TRKVAL) 
MCC-H Validation (MCCVAL) 
Support Count (SUP) 

10 Temporary Updates RTDS 
11 Mission Log 
12 First Real of Dump 
20 Second Reel of Dump 
21 Third Reel of Dump 
30 . Restart Tape 
31 Telemetry OI,ltput 
61 Launch Output 
62 Statistics Output 
63 
64 TAPE CODES DNDG 
65 
66 PNDG Log 
67 Trajectory 
68 
69 
70 
71 
72 
73 
74 

SAMPLE TAPE LABEL 

RTCC HOUSTON 
NAME 

REEL OF 
ADAMS, JACK MLj1}G03 

DESCRIPTION 

M(6C 1833-1 Mid Count 

Start: 1/20/30/30 Stop: 1/21/20/20 

DATE 
2/14/67 

DENSITY NO. OF FILES 
DRIVE SYSTEM 

AS504 75A 

DESCRIPTION OF TAPES 

Indicate the computer function (MOC, DSC, DNDG), the run number, and the 
type of activity. For formal system tests, the case number should be used 
to indicate the type of activity. For example: 

MOC 1833-1, MIDCOUNT 
DSC 2102-2, CASE 9.3.0 

2.7-12 

RTDSxx 
MLOGxx 
DONE xx 

. DTWOxx 
DTHRxx 
RESTxx 
TLMOxx 
LCHOxx 
STATxx 

Logxx 
TRAJxx 

I 
J 
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NUMBER PROGRAM'4ER NAME 

2351 Adams 

2580 Adams 

1311 Adams 

831 Lovinggood 

1230 Lovinggood 

4246 Lovinggood 

1794 Robinett 

535 Robinett 

. FSB, Apollo 500 

ATTACHMENT C 

SAMPLE SAVE LOG 

-'-

INIT DESCRIPTION MISSION TYPE 

J MOC 3990-1 Formal Sys Test AS 501 '<MLOG01 

J . MOC 3990-1 Formal Sys Test AS 501~ DONE01 

J MOC 3990-1 Formal Sys Test AS 501 MLOG02 
.. 

K DSC 4306-1 Launch Abort AS 206 MLOG01 

K DSC 4306-2 Launch Abort AS 206 REST01 

K DSC 4306-3 Launch Abort AS 206 TLM001 
. 

W DNDG 4108-1 Log 1 

W DNDG4108-2 Traj 2 . 

SAMPLE SAVE LABELS 
RTCC HOUSTON RTCC HOUSTON 

NAME REEL OF DATE NAME REEL OF DATE 

Adams L. MLOG01 xx/xx/xx Lovinggood K. Rest 01 x~xxLxx 

DESCRIPTION DESCRIPTION 
MOC 3990-1 Formal Sys. Test DSC 4306-2 Launch/Abort 

Start 012/55/00 Stop 013/08/21.4 Type "13" Restart 

DENSITY NO. OF FILES DENSITY NO. OF FILES 
DRIVE SYSTEM DRIVE SYSTEM 

PCl AS-SOl 75C OCI AS-206 75A 

NAME 

Robinett W. 

DESCRIPTION 

DNDG 4108-1 

Log 1 

DENSITY 

RTCC HOUSTON 

REEL OF DATE 

xx}xxlxx 

NO. OF FILES 
DRIVE SYSTEM 

OC1 AS-206 75A 
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ATTACHMENT D 

LIST OF DEVICES ON WHICH UNIT CHECKS ARE COMMON 

OlA indicates CP Input 

011 indicates CPA Output 

OlB indicates CPB Output 

012 indicates CIM-MOCR 

013 indicates DDD'S 

OlC indicates ACIM-ADEG 

OlD indicates Plotboards 

OlE indicates MEDS-CCMU-Output. 

014 indicates MEDS-CCMU-SWS-Input 

OlF indicates CCATS 

015 indicates CCA'ts 

010 indicates test monitor 

240 indicates D/TV 

600 indicates Channel Storage 
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ATTACHMENT E 

MED ERROR CONTROLLER CORRELATION TABLE 

DATA SELECT ~ MEDl 

B SEL 
D SEL 
P SEL (CheckMED lD) 
S SEL (Check MED ID) 
U SEL (Check MED ID) 
Z SEL 

TELEMETRY - MED 2 

V 
T 

DYNAMICS - MED 

A 
F 
G 
K 
M 
P 
U 

COMMAND - MED 

C 
F 
P 
R 
S 
U 
W 

COM SUP - MED 

X 
P 

3 

4 

6 

TM 
TM 

DYN 
DYN 
DYN 
DYN 
DYN 
DYN 
DYN 

CMD 

(Check MED ID) 

(Check MED lD) 
(Check HED .lD) 

CMD (Check MED ID) 
CMD (Check MED ID) 
CMD 
CMD (Check MED ID) 
CMD (CheckMED.:m) 
CMD 

SUP (Restart control MEDS) 
SUP (Check MED ID) 

2.7-15 
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CONS PROG. NAME 

SE BMDBATCH B 

SE BMDBIAS B 

SE BMDCSM B 

SE BMDLSDS B 

SE BMDLSSU B 

SE BNDPAP B 

SE , BMDPLT B 

SE BMDRAFT B 

SE BMDRESID B 

SE BMDTIMSU B 

SE BMDTIMTV B 

SE BMDVEC B 

SE BMDVPS B 

SE BMGCHAIN B 

SE BMGPRIME B 

SE BMGSTA B 

SE BMLMED B 

SE BMLMPL B 

SE ,BMLMTE B 

SE BMMACC B 

SE BMMDCI B 

SE BMMISC B 

SE BMMMAN B 

SE BMMPAP B 

SE BMMPRI B 

SE BMMSEL B 

SE BMMSTART B 

SE BMMTPE B 

SE BMMTRC B 

SE BMPREP B 

, 

I 

ATTACHMENT E (CONT'D) 
LOAD MODULE LIST 

DESCRIPTION 

BATCH SUMMARY 

BIAS TABLE DSPY 

DC SUMMARY DISPLAY 

LOW SPEED DISPLAY 

LOW SPEED DISPLAY SETUP 

PLATFORM ALIGN DSPY 

BATCH RESIDUALS PLOT 

LM RENDEZVOUS RADAR DSPY 

RESIDUAL SUM STATISTICS 

TIME LINE DSPY SETUP 

TIME LINE DSPY OUTPUT 

VECTOR COMPAR1S0N DSPY 

VECTOR PANEL SUMMARY DSPY 

CHAINING 

ONLINE PRINT OF TRAJ. nET. 

MODIFY STA. CHAR. 

ON-BOARD DATA MED CONTROL 

FSB, ApolloSOO 

LAND SITE DETERMINE COMPS WORK BATCH PREP 

ONBOARD TIME EDIT 

CONVERGENCE MATH 

CONVERGENCE INITIALIZATION 

ON BOARD CONVERGENCE PROCESSOR 

MANEUVER PROPAGATION 

PLATFORM ALIGN. CONVERGENCE PROCEDURE 

FREE FLIGHT PROPAGATION 

D.C. EDIT 

STARTER 

TIME PRE EDIT 

REFRACTION CORRECTION 

ON-BOARD OBSERVATION PRE-PROCESSOR 

2.7-16 
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SE BMQI?CMED B 

SE BMQLSINP B 

SE BMQLSMED B 

SE BMRSDC B 

SE BMSINT B 

SE BMSLAMA B 

SE BMSLDC B 

SE BMSLPC B 

SE BMSMED B 

SE BMSPAP B 

SE BMSPBI B 

SE BMSTLM B 

SE BMSVEC B 

SE BMSVPS B 

SE BMTEST B 

SE BMVELE B 

SE BMXMAS B 

CC CMDAXTDV C 

CC CMDCMNAV C 

CC CMDENTRY C 

CC CMDERMEM C 

CC CMDGMTLU C 

CC CMDLAMRT C 

CC CMDLAMTG C 

CC CMDLIFTF C 

CC CMDLXTDV C 

CC CMDRFMAT C 

CC CMDRXTDV C 

CC CMDSEQIN C 

CC CMDSVGEN C 

-

ATTACHMENT E (CONT'D) 

DESCRIPTION 

D.C. MED DECODER 

L.S. INPUT 

L.S. MED PROCESSING 

FSB, Apollo 500 

CENGE RESIDUAL COMP FROM TRUE TO MEAN 

D.C. INITIALIZATION 

ON BOARD DATA PROCESS CNTRL FOR LAND SITE 
DETERMIN 

LUNAR/TRANSLUNAR DC CONVERGENCE CONTROL 

I LUNAR/TRANSLUNAR DC PROPAGATION CONTROL 

D.C. SWITCHES & MEDS 

LM ONBOARD PLATFORM ALIGN COMP PROCESS CNTRL 

L/S PBI DECODER 

TLM/TRAJINTERFACE ROUTINE 

VECTOR COMPARISON CONTROL 

VECTOR PANEL SUMMARY CONTROL 

VEC & DC CNTRL PANELS PBI DATA ROUTING 

VECTOR EVALUATION 

ON-BOARD EVALUATION 

CMC EXTERNAL DELTA-V UPDATE DIS 

CSM AND LM NAV UPDATES DISPLAY 

CMC ENTRY UPDATE 

CMC-LGC .ERASABLE MEMORY UPDATE DSPY 

GRND NETWORK .LO UPDATE DSPY 

CMC LAMBERT RTP~ UPDATE 

CMC LAMBERT TARG UPDATE DSPY 

CSM LIFTOFF DSPY 

EXTERNAL DELTA-V UPDATE DSPY 

CMC AND LGCREFSMMAT UPDATES DISPLAY 

RETROFIRE EXT. DELTA-V UPDATE DISPLAY 

SLV SEQ INITIATE UPDATE DSPY 

SLV GENERAL UPDATES DSPY 
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CC CMDSVNAV C 

CC CMDSWSEL C 

CC CMDSWSLT C 

CC CMDTARGT C 

CC CMDTMBSE C 

CC I,CMDTMEIN C 

CC CMMAXTDV C 

CC CMMCMNAV C 

CC CMMENTRY C 

CC CMMERMEM C 

CC CMMGMTLU C 

CC CMMLAMRT C 

CC CMMLAMTG C 

CC CMMLIFTF C 

CC CMMLXTDV C 

CC CMMRFMAT C 

CC CMMRXTDV C 

CC CMMSEQIN C 

CC CMMSKENT C 

CC CMMSVGEN C 

CC CMMSVNAV C 

CC CMMSWSEL C 

CC CMMTARGT C 

CC CMMTMBSE C 

CC CMMTMEIN C 

CC CMRMEDIN C 

CC CMSDCSXT C 

CC CMSDTVLU C 

CC CMSEQNUM C 

CC CMSPBIDC C 

CC CMSTATUS C 

FSB, Apollb500 

ATTACHMENT E (CONT'D) 
.. 

DESCRIPTION 
-'- ........ I· 

SLV NAVIGATION UPDATE DSPY 

SLV SWITCH SELECTOR DSPY 

SWITCH SELECTOR COMMAND DSPY I· 

S.LV TARGET UPDATE 

SLV TIME BASE UPDATE DSPY 

CSM TIME INCREMENT UPDATE DSPY 

CMC EXTERNAL DELTA-V UPDATE GENERATOR 

CSM NAVIGATION UPDATE 

GENERATES CMC ENTRY UPDATE 

CMC/LGC ERASE MEMORY UPDATE LOAD GEN 

GRND NETWORK LO UPDATE 

CMC LAMBERT RTRN UPDATE 

CMC LAMBERT TARG UPDATE 

' CSM LIFTOFF UPDATE' 
I 

LGC EXTERNAL DELTA-V UPDATE GENERATOR 

CMC AND LGC REFSMMAT UPDATE GENERATOR 

RETROFIRE EXT DELTA-V UPDATE GENERATOR 

SLV SEQ INITIATE UPDATE 

DCS D!TV ROUTING 

SLV GENERAL UPDATES LOAD GENERATOR 

SLV NAVIGATION UPDATE 

SLV SWITCH SELECTOR UPDATE 

SLV TARGET UPDATE 

SLV TIME BASE UPDATE 

CSM TIME INCR UPDATE GENERATOR 

DCS MED DECODER 

DCS XMIT PRG. 

DCS D/TV ROUTING 

UPDATE SEQUENCE NUMBER 

DCS ROUTING 

DCS STATUS DSPY DRIVE 
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CC 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

PROG. NAME 

CMSWITCH C 

EMDCHECK E 

EMDGAGSN E 

EMDGLMST E 

EMDGPING E 

EMDGSING E 

EMDGSUPP E 

EMDLANDM E 

EMDPESAD E 

EMDSPACE E 

EMDSSMMD E 

EMDSTACE 

. EMGABMED E 

EMGEARLA E 

EMGENGEN E 

EMGGPCHR E 

EMGLMRAT E 

EMGPRINT E 

EMGSCPNG E 

EMGSDEMT E 

EMGSTGEN E 

EMGSTSNG E 

EMGS'rSTM E 

EMGTELTR E 

EMGTVMED E 

EMGVECST E 

EMGXVTRA E 

EMLAMBNP E 

EMM:CBND E 

EMMDUD E 

EMMDYNEL E 

FSB,Apollo 500 

ATTACHMENT E (CONT'D) 

DESCRIPTION 

MED ENTRY OF DCS SWITCHES 

CHECKOUT MONITOR 

AGS NAVIGATION UPDATE DISPLAY 

LEM OPTICS SUPPORT TABLE DSPY 

MSK FORMATTER 

MSK DSPY 

GUIDANCE OPTICS DSPY 

LANDMARK ACQUISITION DSPY 

EXPERIMENTAL SITE ACQ DSPY 

SPACE DIGITALS DSPY 

SUNRISE/SET, MOONRISE/SET DSPY 

NEXT STA CONTACT 

MED DECODER FOR G, A, & B MEDS 

GRND TARG AOS LOS 

GEN CONTACT GENERATOR 

. 

GRND PT CHARACTERISTICS BLOCK ROUTINE 

LEM RE-ALIGNMENT ROUTINE 

TRAJ UPDATE ON-LINE PRINT 

MSK MATH 

GRND TARG LO SGT 

GOST REFSMMAT MAINTENANCE 

STAR SIGHTING MATH 

GOST REFSMMAT STORE/PRINT 

GOST REGSMAT TELETYPE TO ACR 

MED LOAD MODULE FOR 'u' CODES 

HISTORY VECTOR FETCH 

ACR TRANSFER 

LAMBDA BNP MATRIX ROTATION 

C-BAND MATH 

DOD CAPABILITY FOR REMOTE SITE ACQ 

MATH PROCESSING 

2.7-19 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

CS 

CS 

CS 

CS 

PROG. NAME 

EMMI?YNMC E 

EMMENI E 

EMMENV E 

EMMGLCVP E 

EMMGLMST E 

EMMGLSXT E 

EMMGSTCK E 

EMMGSTMP E 

EMMGSTMX E 

EMMLlNUS E 

EMMRMD E 

EMMSBND E 

EMMVRTTY E 

EMMXTR E 

EMSCTRL E 

EMSEPH E 

EMSFFV E 

EMSGSUPP E 

EMSLSF E 

EMSLSUPP E 

EMSMISS E 

EMSNAP E 

EMSSACQ E 

EMSTAGEN E 

EMS TIME E 

EMSTRAJ E 

EMXING E 

GMDTVGID G 

GMGCARD G 

GMGDMED G 

GMGMED G 

ATTACHMENTE (CONT'D) 

DESCRIPTION 

FDO ORBIT DIGITALS 

ENCKE INTEGRATOR 

OTC DAY/NIGHT ROUTINE 

FSB, Apollo 500 

CSM/LEM LOCAL VERTICAL PLATFORM ALIGNMENT 

LEM GUIDE OPTICS MSK MATH 

LEM OPTICS REFSMAT PROCESSOR 

SUN-MOON-EARTH OCCULATION 

GUIDANCE OPTICS SUPPORT TABLE 

CSM/LEM OST MTX STORE ROUTINE 

LIBRATION-NUCATION MATRIX PRINT MODULE 

RELATIVE MOTION DIGITALS DSPY 

S-BAND MATH 

TELETYPE MANEUVER INFO TO GODDARD 

SPHERICAL TO INERTIAL CONVERSION 

ORBIT MISSION CONTROL SUPERVISOR 

EPHEMERIS CONTROL 

FETCH NEAREST FREE FLIGHT VECTOR 

GUIDANCE OPTICS DSPY SUPERVISOR 

LUNAR SURFACE EPH. GENERATOR 

LEM OPTICS SUP 

EPHEMERIS CONTROL 

GENERAL ORBIT DSPY SUPERVISOR 

CONTROL LOGIC FOR GTXSACQ 

STATION CONTACTS GENERATIGN 

PERIODIC FUNCTIONS SUP 

TRAJ UPDATE 

HORIZ CROSSING MODULE 

T. V. GUIDE 

MEDS & SWTCH OVERID CRD INPUT CTL IN RT 

D CODE MED DECODER 

CENTRAL MED LOAD MODULE 

2.7-20 



MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS PROG. NAME 

CS GMG~MED G 

CS GMLGSTCH G 

CS GMLRESRT G 

CS GMPREINT G 

CS GMRSDDD G 

CS GMRSDDDL G 

CS GMSDELQG G 

CS GMSDETPH G 

CS GMSDISP G 

CS GMSFILL G 

CS GMSIMPLE G 

CS GMSINT G 

CS GMSMED G 

CS GMSPHASE G 

CS GMSPRINT G 

CS GMSREMED G 

CS GMSRMMED G 

CS GMSWAQ G 

CS GMSWITCH G 

SE JMDELETE J 

SE JMGHINIT J 

SE JMGINITZ J 

SE JMGMED J 

SE JMMDAPAC J 

SE JMMRESID J 

SE JMQGET J 

SE JMQTLMDA J 

SE JMQUSBAD J 

SE JMRMSFN J 

SE JMSHLUAS J 

SE JMSSUPER J 

. 

FSB, Apollo 500 

ATTACHMENT E (CONT'D) 
. . . 

DESCRIPTION 

. . 

MED LOAD MODULE FOR 'p' CODES 

PLACE STATION CHARACTERISTICS ON LOG TAPE 

RESTART MODULE 

PICKUP STATION CHARACTERISTICS FROM LOG TAPE 

HIGH PRIORITY ACTIVITY INDICATOR 

LOW PRIORITY ACTIVITY INDICATOR 

REAL TIME DELOG 

PHASE DETERMINER 

DSPY SUP FOR SYS INTG DSPYS 

DATA TABLE INITIALIZATION 

NEW VERSION PRE-RELEASE TEST DRIVER 

INITIALIZATION 

LOGIC FOR 'p' CODE MEDS 

PHASE CHANGE 

OUTPUT PRINT 

RESTART MED DECODER 

D CODE MED PROCESSOR 

APOLLO SUP SWITCHES & QUEUES 

SIM HARDWARE SWITCHES 

DELETE DESCENT/ASCENT PHASE 

DESCENT/ASCENT PHASE INITIAL 

INPUT/POWERED FLIGHT INITIAL 

DESCENT/ASCENT MED INPUT 

DID ANALOG PRGS/AGS CALCS 

DESCENT/ASCENT DELTA R DOT RESIDUAL 

GET MED PROCESSING 

DESCENT/ASCENT TLM INPUT 

DESCENT/ASCENT USB INPUT 

DESCENT/ASCENT START CHANGE MED INITIAL 

DESCENT/ASCENT HOLD PHASE SUPER 

POWERED FLIGHT/HOLD PHASE CNTRL 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

. 

PROG. NAME 

JMSWITCH J 

JMXDDD J 

JMXDTV J 

JMXGNGPR J 

JMXPHASE J 

JMXPHPTR J 

JMXPLPTR J 

LMDHAP L 

LMDMVMP L 

LMGHINIT L 

LMGINIT.Z L 

LMGMED L 

LMMAPPDS L 

LMMGRP L 

LMMMDP L 

LMMNFM L 

LMMRKNI L 

LMMRKNII L 

LMQAGCTM L 

LMQCBAND L 

LMQHIGHS L 

LMQIUGHl L 

LMQIPRRD L 

LMQIPSMD L 

LMQLGCTM L 

LMQUSBLR L 

LMRKNI L 

LMRMANUl L 

LMRMANU2· L 

LMRMANU3 L 

LMRMANU4 L 

ATTACHMENT E (CONT'D) 

DESCRIPTION 

DESCENT/ASCENT SWITCH INPUT CNTRL 

DIG DSPY DRIVER 

NOMINALS & D/TV 

GO/NO GO PRINTER 

PHASE CHANGE CONTROL 

PHASE INTERFACE PRINTER 

PHI LAMBDA R PRINTER 

MANEUVER MONITOR ANALOG 

MANEUVER MONITOR DIGITAL 

LAUNCH HOLD PHASE INITIAL 

LAUNCH INITIAL 

LAUNCH MED DECODER 

PRESENT POSITION & DATA SELECT 

PLATFORM INITIALIZATION ROUTINE 

HIGH SPEED OUTPUT CALCULATOR 

CALCULATE NOMINALS FOR MANEUVER 

FSB, Apollo 500 

IMPACT PREDICTOR FOR POWERED FLIGHT 

LAUNCH INTEGRATOR HANDLER FOR ORBIT PHASE 

AGC LAUNCH INPUT PROCESSING. 

HIGH SPEED INPUT 

HIGH SPEED INPUT & CONTROL 

EP FOR LAUNCH TIME QUEUE FOR LMQHIGHS 

IP (R) INPUT PROCESSING 

IP (S) INPUT PROCESSING - HS 

LGC LAUNCH INPUT PROCESSING 

LAND (USB) INPUT PROCESSING 

LAUNCH NUMERICAL INTEGRATOR 

PCK AND ESOS LOGIC 

IP LO LOGIC 

TLM EVENT LOGIC 

H.S. ABORT INITIATOR, GMTGRR, GMTLO 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

DY 

DY 

. 

PROG. NAME 

LMRMANU5 L 

LMRMANU6 L 

LMRMANU7 L 

LMSACTRL L 

LMSBSUPR L 

LMSHLD.PH L 

LMSHSDS L 

LMSNCTRL L 

LMSSUPER L 

LMTMSTRP L 

LMXAINIT L 

LMXANDTV L 

LMXDDD L 

LMXDDD5 L 

LMXDTV L 

LMXGNGPR L 

LMXHSDTV L 

LMXHSPTR L 

LMXINITL L 

LMXPHASEL 

LMXPHRT L 

LMXPPB L 

LMXPPBI L 

LMXPRNTR L 

LMXQDTV L 

LMXQLGIC L 

LMXSPSPR L. 

LMXTVGEN L 

PMDDMT P 

PMDDTVCC P 

FSB, Apollo 500 

ATTACHMENT E (CONT'D) 

DESCRIPTION 
.. 

30 SEC PRNT OUT & EVENT TIMEOUTS 

LAUNCH PHASE TERMINATION 

ORBIT-TO-LAUNCH H/S INPUT TASK INTERFACE 

ABORT OUTPUT CNTL 

H/S LAUNCH ABORT/ORBIT CONTROL 

LAUNCH HOLD PHASE 

HIGH SPEED DSPLY CONTROLLER 

ABORT NOMINAL CNTL 

POWERED FLIGHT CALCULATIONS 

STRIP CHART PROCESSOR 

H-S ABORT INITIALIZATION 

ABORT NOMINAL D/TV FORMAT 

LAUNCH DDD DRIVER 

PHASE CHANGE LAUNCH DDD DRIVER 

LAUNCH D/TV DRIVER 

GO/NO GO PRINT 

ABORT D/TV OUTPUT 

ORBIT H-S PRINT PROCESSOR 

OUTPUT INITIAL 

PHASE INTERFACE LOGIC 

LAUNCH INTERFACE PRINT PROGRAM 

LAUNCH PB DRIVER 

LAUNCH PB INITIAL 

LAUNCH ON-LINE PRINT 

HS ORBIT TV GUIDE DSPY 

PHASE INTERFACE CONTROL 

SPS BURN PRINT 

D/TV GENERATION 

DMT DSPY 

TWO~IMPULSE CORRECTIVE COMBINATION DSPY 

2.1-23 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

.' CONS 

DY 

DY 

I PROG. NAME 

PMDGPM P 

PMDLRJ3TI P 

DY PMDMCCCH 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

PMDMCCTR P 

PMDMPT P 

PMDPAD P 

PMDREAST P 

PMDREDIG P 

PMDRET P 

PMDRETT P 

PMDRPT P 

PMDSFPDS P 

PMDTIMP P 

PMDTIPSS P 

PMDTLIPL P 

PMDTRDFF P 

PMKMED P 

PMMAEG P 

PMMAEGS P 

PMMAPD P 

PMMATC P 

PMMCEN P 

PMMDAB P 

PMMDAN P 

PMMDKI P 

PMMDMT P 

PMMEAB P 

PMMEPP P 

PMMFBS P 

PMMFIT P 

PMMFPC P 

ATTACHMENT E (CONTID) 

DESCRIPTION 
.. .. 

GPM DSPY 

LUNAR ORBIT INSERTION DSPY 

MIDCOURSE TRADE OFF 

MISSION PLAN TABLE DSPY 

PERIGEE ADJUST DSPY 

ABORT SCAN TAB DSPY 

RTN TO EARTH DIG DSPY 

RENDEZVOUS EVALUATION TABLE DSPY 

RTN TO EARTH TARG TAB DSPY 

FSB, Apollo 500 

TIMES, VELS, & MAN. PT. S DSPY PROCESSOR 

DSPY FOR PZSFPTAB 

TWO IMPULSE MULTIPLE SOLUTION DSPY 

TWO IMPULSE SINGLE SOLUTION DSPY 

TLI PLANNING 

ANALOG TRADE OFF DSPY 

K-MED DECODER 

AEG LOAD MODULE 

AEG LOAD MODULE 

APOGEE, PERIGEE DETERMINATION 

ABORT TRAJECTORY COMPUTER 

COAST INTEGRATOR 

RTRN TO EARTH DISCREET ABORT 

DAY/NIGHT 

DKI LOAD MODULE 

DMT MATH MODULE 

RTN TO EARTH CONIC LOGIC EARTH CENTERED 

TLI PLANNING SUPV LOGIC 

PRECISION TRAJ COMPUTER 1 

FORWARDITERATOR 

CONIC TRAJ COMPUTER 1 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

PROG. NAME 

PMMFP2 P 

PMMFSET P 

PMMFUD P 

PMMGPM P 

PMMIEV P 

PMMITL P 

PMMLAEG P 

PMMLAI P 

PMMLCG P 

PMMLCI P 

PMMLCP P 

PMMLIB P 

PMMLITE P 

DY PMMLRBTI 

CC 

DY 

DY 

DY 

DY 

CC 

DY 

DY 

DY 

PMMMAB P 

PMMMCD P 

PMMMED P 

PMMMLC P 

PMMMPT P 

PMMPAB P 

PMMPAD P 

PMMPHL P 

PMMPNE P 

DY PMMPTE 

CC 

cc 
CC 

CC 

CC 

DY 

PMMREAP P 

PMMREAST P 

PMMREDIG P 

PMMREDRC P 

PMMRETRD P 

PMMRKJ P 

FSB, Apollo 500 

ATTACHMENT E (CONT'D) 

DESCRIPTION 

CONIC TRAJ COMPUTER 2 

COMPUTES & QUEUES DKI RENDEZVOUS EVALUATION TABLE 

FREEZE/UNFREEZE/DELETE.PROCESSOR 

GENERAL PURPOSE MANEUVER MATH PROCESSOR 

EARTH ORBIT INSERTION PROGRAM 

ITERATION LOOP MODULE 

LUNAR AEG 

LUNAR ASCENT INTEGRATOR 

MIDCOURSE CORRECTION FIRST GUESS LOGIC 

MID TRANS LUNAR CORR. PLAN INTERMEDIATE PROCEDURE 

MIDCOURSE CORRECTION SUPV 

LIB ROUTINE MODULE 

RTRN TO EARTH, TLI DDD LIGHTS 

MOON-CENTERED ABORT CONIC LOGIC 

MANEUVER CONFORMATION & DIRECT INPUT 

M-MED DECODER 

MANEUVER LINE CONTROL 

MISSION PLAN TABLE MATH 

RETURN TO EARTH DIGITAL SUPERVISOR 

PERIGEE ADJUST MATH PROCESSOR 

PHASE LAG COMP AT CIRCULARIZ'N MAN. PT 

PLANE CHANGE 

RETURN TO EARTH ABORT PLANNING SUPERVISOR 

RETURN TO EARTH ABORT PLANNING SUPERVISOR 

RETURN TO EARTH ABORT PLANNING SUPERVISOR 

RETURN TO EARTH ABORT PLANNING DELAY STATE GEN. 
LOGI 

RTRN TO EARTH TRADE OFF SUPV 

CSM/LEM POWERED FLIGHT INTEGRATOR 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

DY 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

PROG. NAME 

PMMSCH P 

PMMSFPIN P 

PMMSIU P 

PMMSPQ P 

PMMSPT P 

PMMTISS P 

PMMTLC P 

PMMTLM P 

PMMTLN P 

PMMUDT P' 

PMMWTC P 

PMMXFR P 

PMQAFMED P 

PMQAFMSG P 

PMSEXE P 

PMSTICN P 

PMSVCT P 

PMSVEC P 

PMXSPT P 

RMDABRT R 

RMDASCND R 

RMDATVR R 

RMDDBMP R 

RMDDPSA R 

RMDEAPP R 

RMDEIED R 

RMDGEDD R 

RMDGTD R 

RMDHSED R 

RMDREAD R 

RMDREC R 
. 

, 

FSB,Apollo 500 

ATTACHMENT E (CONT'D) 

DESCRIPTION 

SCHEDULING LOGIC 

INTERPOLATOR FOR SKELETON FLT PLAN TAB 

SIVB ITI NI & IGM GUIDE 

DKI SPECIAL SEQ 

SIVB TLI IGM PRE-THRUST TARGET~NG 

TWO-IMPULSE SINGLE SOLUTION COMPUTATION 

TIME OF ARRIVAL AT SPECIFIED LONGITUDE 

BACKWARD INTERATOR 

MID TRANS LUNAR CORR. PLAN BKWD. TRAJ. COMP. 

CHNGE BODY HEADS ORIENT'N & THRUST TRIM ANGLES 

WT CHANGE/FUEL REMAINING 

GPM PERIGEE ADJUST TRANSFER 

'F' MEn MODULE 

ONLINE PRINT FOR RTRN TO EARTH, TLI 

MANEUVER EXECUTION 

TWO-IMPULSE CNTRL 

VECTOR INPUTS 

MANEUVER COMPUTATION\SUP 

MISSION PLANNING ON-LINE PRINT 

RFO MODE 1/11 ABORT DIGITALS 

ASCEND NODE DSPY 

RFO DEORBIT ANALOG 

DEORBIT DIGITALS DSPY 

DEORBIT PREDICTED SITE ACQ DSPY 

ENTRY/ABORT PRESENT POSITION, MSK 2004 TEST ONLY 

ENTRY INTRFCE EVAL DSPY 

GUIDANCE ENTRY DIGITALS DSPY 

GRND TRK DIGITALS 

HS ENTRY DIGITALS 

RFO ENTRY/MODE III DIGITALS DSPY 

RECOVERY ZONES DSPY DATA FORMATTER 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

. . 

PROG. NAME 

... 

RMD~ET R 

RMDRISD R 

RMDRTSEP R 

RMDRXDV R 

RMDTADD R 

RMDTARG R 

RMGENT R 

RMBTTF R 

RMMASCND R 

RMMATT R 
. 

CC 

CC 

CC 

CC 

CC 

GC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

RMMBAR R . 

. 

RMMBGC R 

RMMDBC R 

RMMDBF R 

RMMDBM R 

RMMDBN R 

RMMEACC R 

RMMGIT R 

RMMSAG R 

RMMUDAT R 

RMMYNI R 

RMlU1ED R 

RMSDBMP R 

RMSDEAD R 

RMSMED R 

RMSMIC R 

RMSNIT R 

RMSPECT R 

RMSRMED R 

RMSSCS R 

RMSTLM R 

FSB, Apollo 500 

ATTACHMENT E (CONT'D) 

DESCRIPTION 
. 

. ... 

RETRO ELAPSED TIME DSPY, MSK 354 

RECOVERY TARGET SELECTION nSPY, MSK 1454 

RETRO SEPARATION TABLE DSPY 

EXTERNAL DELTA V-LAMBERT PARMS 

AERODYNAMICS DSPY 

TARGET TABLE DSPY 

ON LINE MESSAGE OUTPUT 

ON CONVERGENCE PRINT RETROFIRE PARAMETERS 

ASCENDING NODE COMPS 

THRUST DIRECTION & ATTITUDE 

BACKUP GUIDANCE & FOOTPRINT 

COEFFICIENTS FOR BACKUP GUIDANCE 

TEMP TTF DATA FOR RMMDGC 

INITIAL BOUNDARY CALC. FOR FIRST GUESS TIF 

DEORBIT COMPUTATIONS 

RETROFIRE CONVERGENCE 

CAPE CROSSING 

CONSTANT G ITERATION 

REENTRY STATION CONTACTS GENERATOR 

TARGET TABLE UPDATE 

REENTRY NUMERICAL INTEGRATOR 

MED DECODER WITH REENTRY, RETRO, & RECOV AIDS 

DEORBIT CNTROL 

REENTRY DSPY CNTRL 

INPUT CONTROL FOR RETROFIRE PLANNING TABLE· 

MASTER INTEGRATOR CNTRL FOR REENTRY & DC 

INTEGRATOR CNTRL 

REENTRY TRAJ CNTRL 

TRAJ MED CONTROLLER 

REENTRY SPACECRAFT SETTING CNTRL 

l'LM TRAJ DATA 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

CC 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

PROG. NAME 

RMSTTF R 

TMCDDDLD T 

TMCENTRF T 

TMCLDTAB T 

TMCRESET T 

TMCXMCSM T 

TMCXMSIU T 

TMDSPREQT 

TMHSNPDS T 

TMLEMCMP T 

TMLGCCMP T 

TMLRESET T , 
TMLSDISP T 

TMQTMED T 

TMSDCNSL T 

TMSHSAGC T 

TMSHSAGS T 

TMSHSAMD T 

TMSHSCSM T 

TMSHSLEM T 

TMSHSLGC T 

TMSHSSIC T 

TMSHSSII T 

TMSHSSIU T 

TMSMEKIN T 

TMSTATUS T 

TMSUPERl T 

TMSUPER2 T 

TMTESTMD T 

TMTVDBUG T 

TMXGDCTL T 

FSB, Apollo 500 

ATTACHMENT E (CONT'D) 

DESCRIPTION 

RETROFIRE OUTPUT CONTROL 

CSM DDD EVENTS ADDRESS RESOLVING MODULE 

TV DUMP FOR TLM HIS INPUT 

ON-LINE TABLE LOADER 

LIMIT CNTRL 

TLM SPECIAL COMPUTATIONS - CSM 

SIU SPECIALCOMPS 

REQUEST TASK DSPY 

HS NUCLEAR PARTICLE DETECT SYSTEM MODULE 

LEM SPECIAL COMPS PROCESSOR 

•. LGC SPECIAL COMPS PROCESSOR 

LEM LIMIT LIGHTS RESET MODULE 

TLM LiS OUTPUT CNTRL FUNCTION 

MED DECODER 

TLM CONSOLE 

HIS AGC CNTRL PROCESSOR 

AGS HiS TLM PROCESSOR 

AEROMED HiS TLM 

CSM PROCESSING 

BASIC LEM PROCESSING 

LGC (LEM COMPUTER) DATA PROCESSOR 

SIC VEH PROCESSOR 

S2 TLM VEHICLE TASK 

SIU VEH PROCESSOR 

SMEK INPUT PROCESSOR 

TLM STATUS DSPY 

TLM CNTRL TASK INPUT SERVICER 

TLM CNTRL TASK INITIAL 

TEST MED PROCESSOR 

TV DEBUG AID CNTRL 

GUIDANCE DSPY 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

CONS 

TM 

TM 

TM 

TM 

TM 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

PROG. NAME 

TMXGSTRP T 

TMXLSREB T 

TMXPAPER T 

TMXSYSPL T 

TMXTDDD T 

WMMALLNM W 

WMMCALPP W 

WMMILPHV W 

WMMPLTNM W 

WMPRINT W 

WMRMEDIN W 

WMSINIT W 

WMSMSK W 

WMSSPPGC W 

WMSSUPER W 

ATTACHMENT E (CONT'D) 

DESCRIPTION 

GUIDANCE STRIP CHART 

REBROADCAST 

ON-LINE REPORT 

TLM SYSTEM PLOTS PROCESSOR 

DDD TRANSLATOR 

NOMINALS CALCS 

FSB, Apollo 500 

CALC PRESENT POSITION RASTER VALUES 

HEIGHT, LAT, LONG, VELOCITY CALCS 

NOMINALS PLOT 

ONLINE ERROR PRINT. 

MED DECODER 

PHASE CHANGE INITIAL 

PB AMSK DECODER 

OUTPUT SUPER 

INPUT SUPER 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

ATTACHMENT E (CONT'D) 

CONTROLLE,I{ ASSOCIATED WITH MED ENTRIES 

MED Number Controller 

01 Select 

02 Telemetry 

03 Dynamics 

04 Command 

05 Command 

06 COM SUP 

2.7-30 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

ACN 

ASC' 

ANG 

ANT 

BAD 

BDA 

BDQ 

CAL 

CLQ 

CNV 

CRO 

CYI 

ETR 

GBI 

GBM 

GDS 

GTI 

GWM 

GYM 

HAW 
HSK 

HTV 

MER' 

MIL 

MLA 

FSB,.Apollo 500 

ATTACHMENTF 

.RADAR STATION ABBREVIATIONS 

2.7-31 

Ascension 

Ascenllion 

Antigua 

Antigua 

Bermuda 

Bermuda 

Bermuda 

California (FPS16M) 

California (TPQ18) 

Canaveral (Cape Kennedy, Florida) 

Carnarvon 

Grand Canary Island 

Eastern Test Range 

Grand Bahama Island 

Grand Bahama Island 

Goldstone, California 

Grand Turk Island 

Guam 

Guaymas, Mexico 

Hawaii 

Honey Suckle Creek 

Huntsville (Ship) 

Mercury (Ship) 

Merritt Island 

Merr:ttt Island 



MSC Internal Note 
No. 69-FS-2 
Mission G 

MAD 

NBE 

PAT 

PXRS 

PRE 

RED 

RID 

TAN 

TEX 

VAN 

WHS 

WOM 

FSB, Apollo 500 

ATTACHMENT F (CONT'D) 

2.7-32 

Madrid 

Canberra 

Patrick AFB 

Goldsf;;.one 

Pretoria 

Redstone (Sl;lip) 

Madrid 

'1;ananarive 

Texas 

Vanguard (Ship) 

White Sands, New Mexico 

Woomera 



MSC Internal Note 
No. 69-FS-2 
Mission G 

ATTACHMENT G 

AN EXAMPLE OF AN ACR VECTOR 

··FSB, Apollo 500 

00/20/52/40.38 CSM OBT REDC002 W",49965.0 T",00/20/52/34.0 LO"'00/13/00/00.0 

X =-1.67701445 Y ~0.77580644 Z '" +0.78238707 

XV '" +0.90223066 YV '" -3.28758084 ZV '" +0.15153254 

R '" 003 

AN EXAMPLE OF MANEUVER EXECUTION VECTOR 

00/21/21/06.86 MANEUVER EXECUTION VECTOR FOR CSM GMT 00/21/19/07.39 R 

-0.60307004 -0.76369563 0.54910858 

V 5.00708203.-2.58121999 -1.97509011 WT 31429.81648 

00/21/21/06.92 RMGMSG--ENTRY/ABORT TRAJECTORY GENERATED ANCHORED ON 

TLM VECTOR SOURCE BY RTASPECT 

KFAC '" 1. 00 CSM AREA '" 129.35 CSM WT = 49965.00 
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This form should be completed prior .to a printer controller initializing 
the computer for a mission. After its completion, :i.t should be forwarded 
to computerM&O, 

1. All required disks are up and, on their ass igned drives. 

2. All reqUired tapes are in ready. 

3. All computer console switches are properly set. 

4. All printers and typewriters are loaded with the correct type of forms. 

5. Both typewriters are on-line, 

6. Head set is in good working order. 

7 . Ail necessary card decks are outhe. computer. 

8. Ample supply of mission documentation formS are ou·the computer. 

9. Ample supply of required tapes are on the system. 

10. Printer controller is aware of the backup computer in case of problems 
and the location of the spare miSSion, packs.* 

11. Run an EREP on the last RTOS packs executed. 

12. Control units of tape drives should have no pins in the red area. 

13. RPQ switches on the 2314 should be checked for correct setting. 

*When a mission is to be run, during computer M&O checkout time, three 
sets of mission packs are to be restored and loaded so the time needed 
to bring up a third machine will be at a minimum. 
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1. RTOSA will be spooled out to save tape after Temp. update. 

2. EREP taken prior to each restore and at conclusion of test. 

3. 1443 and 1403 shall have 3 part NCR paper. 

4. Record start and end times of each sub-run, tapes saved by sub-run, 
and designation as per prt cntrl log instructions. 

5. Time and 
shall be 
COM SUP. 

description of all unusual events involving equipment 
recorded on the Printer Controller Log and reported to 
This information is essential for postrun analysis. 

6. In the event of computer loops - locations involved (~ and ~) 
recorded on the Printer Controller Log - R Dump. 

7. Each Dump shall be labeled by sub-run and type of dump. (Tape label 
and print cont. log.) 

8. Any equipment failures should be logged by time and type of failure. 

9. Console typewriter output, 1443 output, 1403 output, decks, EREPS, 
Printer Controller Log shall be saved and delivered to COM SUP at 
the end of run. 

10. Any program problems noted on the 1443 during run will be reported 
to the proper Computer Controller (when in doubt, the COM SUP) and 
recorded on the Printer Controller Log unless directed otherwise 
by CGf SUP. 

11. If REP I S are used 1PL lBC. 

2.7-35 



MSC Internal Note 
No. 69-FS-2 
Mission G 

ATTACHMENT I 

PRINTER CONTROLLER COMPUTER RESTART PROCEDURES 

A. Channel-to-Channel High~Speed Restart 
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The Complex Supervisor may initiate a High-Speed channel-to-channel 
restart to bring a new DSC on-linlil. The following procedures, by the 
Printer Controller, are important in assuring a successful restart. 

~ . , , 
1. When the channel-to-chanp.el restart is initiated (MOC to SSC), 

the Printer 'Controller at theSSC' is made aware of the restart 
when the bell on his CPU :t;ings. In order for any SSC to be 
brought on-line it ~ hav,e mounted and readied the mission 
version SMA and RTOSA disks. Attachment J shows the .con
figurations which will be used on ·all SSC's during a mission. 
The SSC must also have the CPU ilwitches set to those positions 
shown in Attachment K. 

2.. The MOC Printer Controller will not be made aware of a restart 
in process but will be notified by a printout on the 1443 
printer if a restart has been terminated. In either case, 
successful or unsu,cceasful, the MOt; will .resume processing 
normally. 

3. The SSC Printer Controller will be aware of a successful re
start when a printout on his 1052 alerts him to the need for 
additional disks to satisfy the MOC's allocation. He can then 
refer to his 1443 for ,an allocation printout which shows the 
present allocation byDD names, units and volume ID's .and. showing 
alternate dl'lvice status. Tapes and disk packs not presently 
mounted but needed to support the system should then be mounted. 
This can be done on any disk or tape drive available. 

4. The SSC will also be made aware of a terminated restart and 
the reason for it. The Complex Supervisor should be notified 
to the cause for termination so he can initiate a restart to 
another SSC. 

Contingencies 

If the computer restart panel fails, the following procedures 
may be used by the Complex Supervisor: 

a. The restart may be initiated from the other Complex 
Supervisor's console • 
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b. The SSC CPU may be used to initiate the restart manually 
enabling the channe1-to-channe1 adapters at the 2860 Selector 
Channel Unit and setting the channe1-to-channe1 address (see 
Attachment L) for the MOC to SSC, in the load unit switches 

. and depressing the load key. The adapters should be enabled 
by the FE's only, but the restart may be initiated by the 
Printer Controller when notified by the Complex Supervisor. 

c. The restart can 'be accomplished by writing a restart tape 
on the MOC and using it to IPL the new DSC (see IPL Restart 
Tape Procedures). 

B. IPL-ab1e Tape Restart Procedures 

The IPL-ab1e tape restart will be used as a contingency to channe1-
to-channel restart and/or as a checkpoint tape during mission support. 

1. Writing a Restart Tape. A restart tape may be written when 
initiat,ed by the Complex Supervisor in the same manner as pre
sent1y·exists. The MOC mayor may not resume upon completion 
of'writing, depending on the type of restart initiated (A or B). 
The Complex Supervisor should be notified when the tape writing 
has been completed. 

2. Loading the System with a Restart Tape. A restart tape may be 
used to IPL the system and begin execution by first configuring 
the system to the same configuration it was in when the restart 
tape was written; however, volumes need not be mounted on the 
identical devices. The same mission level, SMA and RTOSA disk 
packs should be mounted although only SMA is necessary to start 
execution effectively. The restart tape should be mounted on 
a tape unit, the tape unit ID set into the load unit switches 
and the load key depressed. The system will wait for a resume 
command by the Complex Supervisor before processing resumes. 
Many of the same on-line prints will occur on the MOC's 1443 
if the restart is terminated. 
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RECOMMENDED 2314 DISK PACK CONFIGURATION· 

Standby Static Computer (SSC) 

Single Mission 

Development Job Shop Dual 
MOC/DSC Work Work Mission 

SMAl SMAl SMAl SMA1 · 

SMA2 5MB l 5MBl 

SMA4 RTOSA 4 SMA3 

RTOSAl 5MB4 SMA4 
5MB4 

RTOSA2 RTOSAl Spool 1 RTOSAl 

CAL 11 RTOSA4 
I Utility RTOSA3 

CAL 21 Utility Utility Utility 

NOTES: 

1 Mission level packs 
2 - Mission level backup packs 

FSB, .Apo.ll0 500 

3 Second mission level packs in a dual mission enviornment 
4 = Program development mission packs. 

Utility Volume to RESTORE, CAL's, SPOOL, etc. 

Other Development level packs 
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ATTACHMENT K 

ABNORMAL SWITCH SETTINGS 

Certain switch settings make a computer unusable as an SSC. The COM SUP 
should be notified when a CPU has become unusable. The following list 
reflects the known abnormal switch settings on. the 2075 which cannot be 
tolerated: . 

1. CE mode on. 

2. Any FLT mode switch on. 

3. Rate switch in a position other than PROCESS. 

4. CPU check in a non--standard position when the standard is 
defined as the PROCESS position. 

5. Any CPU or channel address stop request active. 

6. Disable IE overlap or Storage address bits interchange. 

7. Disable tnterva1 Timer. 

8. Enable Storage ripple. 

9. Repeat instruction. 

10. LCS off-line. 

Conditions 1, 7, and 10 will cause the Restart Bootstrap to terminate the 
restart and release the MOC. Items 2, 3, 8, and 9 will cause the loading 
of the bootstrap to be unsuccessful. Item 5 may halt the restart while it 
is in progress, dependent upon the address and mode. Item 6 will reduce 
the execution speed of the 2075. Item 4 will cause this CPU to respond 
to machine checks in a different fashion from the MOC - this mayor may nat 
be desirable. In all cases of an unsuccessful restart, the MOC will recognize 
an abort and resume normal processing. 
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The RTCC Computer M&O performs technical administrative functions to assure 
the smooth and, efficient operation of the RTCC. 

2.8.1 Computer M&O Supervisor's Duties 

A; General. General duties of the Computer M&O in'suprcirt of a Sim
ulation or Mission are as follows: 

1. Report to the Computer Supervisor and Network Controller on items 
pertaining to equipment configuration and status. 

2. Act in an advisory capacity on trends in equipment configurations 
that are available as alternatives to the operational equipment. 

3. Monitor all activity in the RTCC, LTDS, Computer Control Area. 

4. Ensure the proper assignment of Power and Timing for each RTCC 
Computer. 

5. Assist other contractors in isolating MSC System malfunctions. 

6. Assign IBM Field Engineers to operational positions and' 
coordinate their activities for Mission Support. 

7. Ensure smooth transfer of M&O responsibilities from one shift 
to another during extended mission periods. 

8. During Premission checkout, control all computers and associated 
RTCC equipment. At the appropriate time in the countdown turn 
control of the MOC and DSC Computers to the Computer Supervisor. 

9. Accomplish MITE switching when necessary. 

10. Assist in the coordination of power switching. 

11. Coordinate all SSU FAP board changes with the SSU operator and 
the Computer Supervisor as applicable. 

12. Assist in investigation, isolation and the initiation of 
corrective action for contingencies. 

13. Determine static standby machine and be aware of any hardware 
malfunctions of the last 24 hours. During mission support, 
ensure that a restored SMA disc pack is mounted on every backup 
machine. 
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14. Control the selection, assignment andrEllease of compl.!ter systems 
for Mission Sl.!pport. Assignment and release will be done with 
Compl.!ter Sl.!pervisorconcl.!rrence. 

15. Assist Compl.!ter Sl.!pervisor in fal.!lt isolation and corrective 
action of all RTCC and Compl.!ter.Controller operational hardware • 

. 16. Advise Ne twork of RTCC hardware. s ta tl.!s. Dl.!ring any. RTCC hard
ware or software contingency sitl.!ations inform Network of 
isolation techniql.!e and give an ETO when problem is defined. 

17. Prior .toMission assignment assl.!re RTCCCompl.!ter system is con
figl.!red 'in accordance with cl.!rrent configl.!ration chart (See 
Figl.!re 2.8-1). In addition, aSSl.!re that all mission tapes and 
disks are loaded on the proper drives and the Printer Controllers 
check list has been completed prior to making system available 
toCompl.!ter Sl.!pervisor. 

18. Coord:l,nate all direction to. IBM Field. Engineers (FE's) for 
corrective action and preventive maintenance on.all RTCC eql.!ip
ment. Ensl.!re that adeql.!ate RTCC maintenance personnel are 
.available at all times .dl.!ring ClperationaLsl.!pport. 

19. Ascertain that the Operations Shift Coordinator has a miniml.!m of 
three sets oithe. latest version of mission disks and tapes 
available. Obtain the appropriate plotboard paper form nl.!mbers 
from the.Computer Supervisor. 

20. During test and mission support operations, M&O will be cognizant 
of: 

a. Present status of each machine, Le., MOC, DSC, SSC, etc. 

b. Type of job being rl.!n on each machine (Job Shop, RT, PM, 
Checkol.!t, etc.) 

c. Problems encol.!ntered and action taken or being taken dl.!ring 
last 24. hOl.!rs 

d. Major problems encol.!ntered and action taken or being taken 
in the past week. This incll.!des interface problems 

e. Statl.!s of other MCC eql.!ipment impacting RTCC operations. 
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This information will be made available on request to RTCC 
Controllers, NASA/FSD personnel, Network Controllers, and 
S<;:heduling Controllers. M&O will participate in hardware 
problem solving and investigation of suspected hardware' 
problems. M&O will also. ensure that a, Static Standby machine 
with re~tored mission packs, ,is assigned at all times during 
mission' support and is "available" at the computer availability 
'module for immediate high-speed restart. The MOC and DSC will 
;be held "unavailable" during mission support unless they are 
requested "available" by the .Computer Supervisor. 

M&O will also ensure that the Computer Timing module is 
monitored for possible MITE failure, with appropriate actions 
being taken to minimize the impact of MITE failure on RTCC 

.... , support. 

21. M&O will coordinate off-line processing support as required by 
the Computer Supervisor. The following procedure will be 
followed for the ,printing of dumps during Flight Control 
activities: 

a. If the problem caused an automatic dump, the Complex 
Supervisor will adviseM&O that the dump must be printed, 
priority one or priority two. M&O will forward this 
information to the Shift Coordinator . 

. b. If the problem did not cause an automatic dump, the Complex 
Supervisor will write a restart tape and then notify M&O 
that he has a restart tape to be dumped and printed, priority 
one or two. M&O will then forward this information to the 
Shift Coordinator. 

c. The Shift Coordinator .will then have the dump printed and 
returned to the,Complex Supervisor in the shortest possible 
time under the folloWing ground rules. 

(1) A priority one dump will be printed immediately in the 
background mode on a machine selected by the Shift 
Coordinator. Every effort should be'made to accomplish 
this within 30 minutes. ' 

(2) A priority two dump will be, printed in the background 
mode on the first available open printer. This should 
be accomplished within a maximum time of one hour. 
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(3) Restart tapes will be loaded and dumped at the next 
handover of scheduled time. This dump will take pri
ori ty over the scheduled users' work and should not 
exceed five minutes of computer time. The printing 
of this dump will then follow steps one or two, shown 
above. 

When printing of the dump has been completed, the Shift, 
Coordinator will notify M&O and return the listing to the 
Complex Supervisor. ' 

B.. Voice Cotrimunications Loops 

• CMPTR M&O. Monitored at all. times.' It is used for communica
tions with displays, D/TV, Houston ]jCU, CP, Network and Sched
uling. 

• RTCC CA/CB. Used for Communications within the RTCC. Expect 
all On-.line error indications reported from Printer Controller. 
It is monitored at all times. 

• RTCC COMPUTER CNTRL. All RTCC Computer Controllers in a con
trol area exchange information on this loop. 11= is not always 
monitored. 

• Flight Director. Monitor used for Flight Control and Simulation 
debriefings. Talk capability, when available, is used as a back
up Flight Director/Computer Supervisor loop (as requested by 
Computer Supervisor). Not continuously monitored. 

• NETWORK CALL. Use for alternative network loop if communications 
traffic is heavy. Not monitored. 

• NETWORK. Communications with Network Controller for RTCC Status 
Reporting and Coordination of MSC system functions. It is always 
monitored. Computer M&O can be contacted on this loop or RTCC 
CA/CB. 

• CMPTR TECH. Communications loop to the SSU; used to coordinate 
all activities at the SSU. Always monitored. 

• CLS DROP-l. Patched to GP58201 for coordination of IP DCU-T/ 
DCU-R checkout. Monitored during launch phase to receive status 
of high-speed data lines during launch. Data Select Computer 
Controller will also receive information concerning high-speed 
data lines on this loop, from the Houston DCU Operator. 
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eCOMM CONTROL. No mOI).itor, capabqity., Talk function used to 
.repor.t communi,cationcontingencies to Communications Control. 

e .. DISPLAY. No monitor ca.pab:i.lity. Talk function used to coordinate 
. digital diEiplay and plot <lisp lay activities. 

C. Status Lights. Two categories of status lights require action by 
the Computer, M~O. 

There is a status indicator available to the Network Controller 
which is activated by the Computer M&O. This is similar to a status 
indicator on the Flight Director cons.ole by which the. Computer Super
visor indicates the status of tha RTCC to the Flight Director. In 
all testing and mission activities, the status indicate<l to Flight 
Director by Computer Supervisor and the status indicated to Network 
by Computer M&O should be identical. During a period where the 
mission rules specify that the RTCC support with two computers manda
tory this indicator will be set RED upon the-loss of either or both 
computers. Where -the mission rules .state that two comput~rs would 
be highly -desirable, this indicator will be set AMBER if only the 
OI).e computer is supporting. Should that one computer be lost, this 
indi~atorwill be -set;. RED.. In all cases where . the RTCC is supporting 
wit~ two c?inpui:e~s, this indicator will be set. GREEN. , 

There also exists a series of status lights on the Computer Super
vis.or console which are indepen<lently activated by the Computer M&O • 

. The three colors of status indicators are: 

e RED. Computer M&O is unable to perform his normal functions. 

e AMBER. Computer M&O is abl,e to perform his duties, but his 
actions. are hampered due to a program or hardware malfunction. 

e GREEN. Computer M&O is able to perform all.his functions normally. 

D. Channel-to-Channel Adapter Checkout 

1. Introduction. This procedure is used to outline the steps taken 
by the Field. Engineers to ensure that the Channel-to-.Channel 
High-Speed Restart will execute properly during a mission or 
simulation. 
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2. Checkout. Prior to mission or simulation support requiring re
start. capabilities, the Computer, 'M&O will ensure that all com
puters to be used for support are interfaced properly by: 

a. Placing the Channe1-to-Channe1 "Enable-Disable" switch on 
the affected 2860 selector channels to the "Disable" position 

b. Executing either maintenance program "CHAN" or "SECO'" to 
verify the ability to transfer data reliably across the 
interfaces. 

c. Using the Restart Module on the Complex Supervisor Console 
to initiate the data transfer. 

d. Using the Restart Availability Module on t~e, Computer M&O 
Console to inhibit or allow data transfer. 

3. Availability Module. Use of the Restart Availability Module: 

a. As computers are selected and conditioned as the primary 
backup computer, they will be made "Available". At all other 
times they will be in an "Unavailable" condition. 

b. The Computer Supervisor will be verbally notified of any 
changes in availability of RTCC computers. 

c. Appropriate disk packs will be mounted on "Available" com
puters. Disk information will be provided by the Complex 
Supervisor. 

4. ,Contingencies. All Restart Contingencies will be coordinated 
through the Computer M&O. 

E. Computer M&O Checklist. The attached checklists will be completed 
under the direction of the RTCC Computer M&O during Terminal Count
down, Mission and Postmission support. A portion of these check
lists will be required in support of different simulation activities. 

F. Access Control 

1. Nonmission 

a. Access List. Before each simUlation, major systems test, or 
validation test, Computer M&O will be briefed by Computer 
Supervisor on personnel to be allowed in the control area 
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2. 

and the degree. of access control desired. ComputerM&O will 
post the "No Visitors" signs and lock the outside door to the 
RTCC conference room during all flight control activities. 

b. Policing. Computer M&O. will police the area .a.nd request 
persons not actively engaged in the activity or approved by 
Computer Supervisor to remain.outside the .control area. 

a. Access List. Same as F.l.a. except the outside door to the 
RTCC conference room will be unlocked. 

b. Policing. In addition to F.l.a .andb, Computer M&O will 
assure security of the. area as detailed below •. 

(1) Launch. All unauthorized personnel will be requested 
to vacate the RTCC at T-20 minutes. All systems will 
be checked to verify that no maintenanc.e is being per
formed. All system component doors will be secured, 
as will power panel doors. All entrances to the RTCC 
will be secured at T-15 minutes. This posture will be 
maintained until either Orbit is attained or security 
restrictions lifted. 

(2) Reentry. All maintenance will be discontinued and 
systems secured by Retrofire Time - 20 minutes. The 
area will be cleared of unauthorized persons and en
trances secured by Retrofire Time - 15 minutes. This 
posture .willbe maintained until successful splash
down or security restrictions are lifted. 

G. Scheduling. 

1. Master Computer Schedule. M&O will maintain a master computer 
schedule. Updates will be forwarded to him from FOSO and will 
be entered to update the schedule on a continual basis. This 
schedule will be located at the M&O Console and will be made 
available to Computer Supervisor, or RTCC Operations personnel. 

2. FOSO Log. A copy of the FOSO Log will be maintained and updated. 
Reference will be made to this schedule when communicating with 
the FOSO Scheduling Controller (SC) . 
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3. In the event that a computer,must be taken from another user to 
support a major test or mission, M&O will coordinate with 
Scheduling, the major test conductor, and other users to make 
's recommendation as to which computer is to be taken for major 
test support. 

H. Documentation 

1. Missiori Support Status 

• Mission Log. While in a mission support status, M&O will 
ensure that a chronological log is kept documenting all 
equipment and software problems that degrade RTCC mission 
support. This log shall be kept in duplicate and a copy 
sent via IBM courier to Dona Criss, IBM, 1322 Spacepark 
Drive, Mail Code 62E for typing. 

2. Nonmission Status 

• Simulation Documentation. Each simulation should be entered 
in a log similar to the mission log. No duplicates need be 
made. 
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SIGNATURE· OF' C-M&O 

The IBM Field Engineering Division Maintenance Personnel willp·erforni the 
following on all 360/75 systems in the RTCC as applicable and scheduled by 
the respective MCC Support Count. 

1. Clean tape transport mechanisms on all tape drives. 

2. Run sys tem Diagnos tics exercising CPU, MULTIPLEXER,. 
CHANNELS, ADAPTERS. and CONTROL UNITS. 

3. Place the following power control switches in the LOCAL 
position and I/O interface control switches in the enable 
position on the selected operational support systems a§ 
directed by Computer M&O. 

2701 Data Adapter Unit 
2821 Control Unit 
2902 Mult. Line Adapter 
2870 Multiplexer Channel 
2860 Selector Channel 
1443 Printer 
2314 Module A 

4. Remove all bias from. the Computer System; 

5. Ensure all control units are ENABLED. 

6. Clear all core arrays and reset all registers prior to 
returning the Computer System to Computer M&O. 

7. Ensure Channel-to-Channel ENABLE/DISABLE switch is in 
disable position on both channels of 2860. 

8. Mission protective covers are installed on all units. 

9. Ensure access to 2314 is available. 
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MISSION, DATE SIGNATURE OF C-M&O 

1. Overtemp switch to MISSION in SSU or SSEU. 

2. Perform relay test on SSU or SSEU and check for proper 
operation. All computer select relay status lights 
will come on in MC-2, 'off tn MC-l in SSU. In SSEUI 
LATCHED· MC-2, UNLATCHED = MC-l. (Must be done with 
unit in test mOde) 

3. MC-l/MC-2 & MAP plugboards are wired correctly as 
designated by Computer Supervisor and 'current FOSO 
configuration codes. 

4. MC-l/MC-2 plugboards are in proper location. 

5. SSU power supply sensitrols are px::operly adjusted 
per SSU Maintenance Manual. 

6. SSU scope is turned on and plugboard tips are on 
probe. 

7. Indicator check at SSU/SSEU to verify all indicators 
are operational. 

8. Scoping plugboard is in test panel location of SSU. 

9. MOC switch in MC-l position. 

10. Test/Operate switch t.o OPERATE on SSU or LOCAL/ 
REMOTE switch to REMOTE on SSEU .• 

11. EnsureMOC machine and DSC machines are on different 
MITE systems and Power Buss. 

12. DUal ESW switch set to ON position (up) on SSU or SSEU. 

13. PDSDD-PDCU ready-to-receive MOC switch in PDSDD 
pOSition (up) for applicable floor. 

2.8-11 



MSC Internal Note 
No. 69-FS-2 
Mission G 

MISSION 

DCU CHECKLIST 

DATE 

1. Check crossover switch panel to make sure everything is 
normal on applicable receivers, 
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2. Check for carrier active (GREEN) on ,app1icabl~ receiv.ers' 

3. Preset labels on I.P. receivers as follows: 

• Primary receiver 018 ' 

• Alternate receiver 028' 

4. Perform the following on both primary and alternate 
receivers. 

a. Mission Flag and Data Type Switches are set to 1. 

b. Vehicle ID switch is set to 1. 

c. Interrupt Mode switch in OFF position. 

d. Parity switch to normal. 

e. Special Assignment switch ON. 

5. Place Mode switch in OPERATE and EXECUTE (if carrier 
is ON) on applicable receivers. 

6. Report status of high-speed data lines to Data SEi!lect 
during Launch Phase of Mission using.CLS 1 loop,. 

7. After Launch Phase, the Mode switches are to be placed 
in PRESET LABEL at the direction of C-M&O. 
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SPECIAL EQUIPMENr &.INTERFACE CHECKOUT LIST 

FSB, Apdllo 500 

DATE SIGNATURE QFC-M&O 

Procedures for executing the following .programs are .detai1ed in the RTCC 
M&O Manual under the heading "UNIT DIAGNOSTICS. for the RTCC SPECIAL EQUIP
MENT and· INTERFACES;" 

1. Check GMT to the computers using the TIME program. 
Perform item 11 of the SSU checklist before runriing 
this program. Coordinate.with timing to ensure a 
check of all portions of the GMT clock in the MITE. 

2. Confirm hardware timeouts of all MLA Output Adapters 
and 2701 by runni~g th,e MOVE program. 

3. RUn" the Sub channel loop program on the MLA using all 
operational adapters. ' 

4. Using two (2) computers (if possible) and the MC1/MC2 
FAP boards at the SSU, run the following programs: 

a. D/TV/A-D/TV interface check for 2701. 

b. CCMU Test ALD-Test of CCMU, Meds, Switches and 
CMCC. 

c. SOVR-Test of select over function from Computer 
Supervisor Console. 

d. PLOT-Test of plotting data control unit and p10t
boards in the RTCC. 

e. DCUA-Test of DCU-R Houston. 

f. SDDU-Test of standby digital driver unit in RTCC. 

g. High-speed restart channe1-to-channe1 adapter 
checkout. 

NOTE: SECO program can be utilized in place of all of the 
above programs. 
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MISSION 

PLOTBOARD' CHECKLIST 

DATE 

1. Check all DC amplifiers for a null indication. 

2. Adjust scaling and parallax for all arms. 

3. Load all pens with fresh ink. 

4. Install clean paper over master copy for all runs 
prior to T-o. T-O run will be on master, copy. 

5. Mark each sheet with plotboard and run identifioations 
and mark reference points on all overlays (also date 
them) • 

6. Before each run, check each pen for proper ink flow 
using a blotter. 

7. Monitor each run to assure proper operation. 

8. During orbit phase on Ground Track Plot, mark 
orbit number on both paper margins when amI'! 
exchange from right to left side. 

2.8-14 
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MOCAND DSC CHECKLIST 

FSB, Apollo 500 

DATE SIGNATURE OF C-M&O 

1. Ensure the computer configuration per Figure 2.8-1 
for the MOC and DSC assigned systems. 

2. Ensur'e no shared equipment is attached to· the MOC and DSC systems via 
the 2911 Remote Control Switching Unit, and that access to 2314 disks 
is available. 

3. Enstlre that the Printer Controllers checklist has been accurately 
completed and that all proper disks and tapes have been loaded on 
operational systems. 

4. Notify the Computer Supervisor that the MOC and DSC systems are ready 
for his use, and identify the SSC. 
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MISSION 

GENERAL CHECKLIST 

DATE 

FSB, Apollo 500 

SIGNATURE OF C-M&O 

1. Verify the following equipment is in operation mode (not in tes.t)'. 

1. CCMU 2. CAJU 3. CMCC 4. .2902 5. 2701 6. SDDU 

A '----- A. A A ---- '-----, 

B. __ _ B.~_-,-- B. __ _ B __ _ B __ _ 

C. __ _ C. __ ........... C __ _ 

D ____ _ 
D_-:,-_ 

F __ _ F __ _ 

NOTE: Equipment should also be reset at this time. No error 
indicators on. 

2. Place Emergency Power Off (EPO) switches in LOCKOUT position. 
This will deactivate the room EPO switches with the exclusion 
of MASTER EPO behind the C-M&O console. Place tagged covers 
over all emergency off switches at T-24 hours. 

3. Based on a review of past performances, select the primary and 
secondary computer systems for MOC and DSC. Attempt to have 
systems on separate power busses Al and A2 and timing systems. 

4. Make a detailed list by number and identification of all sets of 
Mission operational disks and tapes received from Computer Supervisor 
in C-M&O Log. 
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POSTMISSION GENERAL CHECKLIST 

FSB, Apollo. 500 

MISSION DATE SIGNATURE OF C-M&O 

1. All X-Y plots will be held for safekeeping and 

disposition. , . 

2. OVertemp switch on.SSU/SSEU back to NONMISSION. 

3. Remove EMO signs and reactivate EMO switches. 

4. Set Test/Operate switch on SSU back to 'rEST position 

or LOCAL/REMOTE switch on SSEU back to LOCAL position. 

5. Set MOC switch on SSU or SSEU to MC-l. 

6. Set Dual ESW switch to OFF position on SSU or SSEU. 

7. Set PDSDD/PDCU switch to PDCU position. 
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2.8.2 Telephones 

2.8.2.1 Mission Critical 

2.8.2.1.1 Critical Phases 

FSB, Apollo 500 

Fifteen minutes prior to Launch and Retrofire, M&O wiH assu~e thatal1. 
incoming telephone lines have been placed on hold. This is to assure' that 
all communications except those .internalto the RTCC will.be over CCS com
munication loops. These lines will be released after the.spacecraft has 
achieved orbit and the Launch phase h~ been successful .• or Reentry is 
complete and a normal splashdown has occurred. .. 

2.8.2.2 Simulations and Nonsupport Status , 

During nonmission periods. all phones will be. open for incoming <;a;l.ls. All 
calls to the console telephone lines (5615, 5665) will be intercepted by 
M&O. He will determine if .. the. call can, be cO)1lpleted. at that. time. He 
will then call th.e appropriate controller on the' CCSloop RTCC Computer 
Control (A or B) and inform the controller that a <;al1 is waiting. If the 
call cannot conveniently be taken at that particuiar time Mc5<O will take a . 
message and forward this to the appropriate controller. 

2.8.3 Contingencies 

A. Air Conditioning Failure 

1. Mission Status. Should air conditioning fail during a mission, 
M&O will take steps to see that: 

a. Facilities maintenance personnel are notified to begin 
repairs immediately (2295). 

b. Noncritical systems are powered down. 

c. Network is notified of problem. 

d. A close watch is kept on temperature around critical 
systems • 

e. Scheduling Controller is notified of equipment affected. 

f. The problem is documented in the log. 

g. An ETO is given to all concerned. 

Critical systems will remain on line and run to failure. 
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2. Nonmission Status. Air conditioning failure will be sufficient 
cause for the M&O to request powering down of all RTCC equip-

,ment. A partial air conditioning failure which causes the 
abpve floor room temperature to rise over 75 degrees will be 
considered an air conditioning failure. All steps (a through 
g) above ,should be taken. 

B. Power Failure 

1. All contingency actions resulting from a power failure will be 
personally taken by or under the direction of Building 48 per
sonnel. M&O will assist Building 48 personnel in power con
tingency operations. In the event of pOWer failure, M&O will 
determine and report the following: 

e Which power buss faulted 

e Which computers and equipment are affected 

e, An ETO from Building 48. 

a. Mission Status 

(1) If special equipment is down, M&Owill ensure that 
'Building 41) personnel be present before throwing 

Transfer Switch l12XLEFT to alternate A buss. 

(2) If MOC failed and Computer Supervisor switched to DSC 
or the DSC failed, follow procedures to bring up new 
DSe. 

(3) If both Moe ,and Dse failed, follow prot::edures for 
bringing up MOC and DSC. 

(4) Transfer Switching 

(a) Coordinate with Building 48 as to how many com
puters (and which ones) can be switched to alter
nate, buss. This is essential to ,avoid over
loading power buss. 

(b) Switch permissible systems to alternate A buss 
with Building 48 personnel supervising. 
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b. Nonmission Status 

FSB~ Apollo 500 

(1) If ETO is 1 hour or more, coordinate with Scheduling 
and Building 48 concerning utilizing B power. If the 
decision to use B power is made, transfer loads from 
failed A buss to B power and power them up with Build
ing 48 personnel supervising. 

(2) If an A buss and the B buss are down, there is no 
alternative. 

2. Restoration of Power Service 

a. Notification. M&O will be notified by Network, FOSO, SC, 
or Building 48 that power has been restored. 

b. Returning Systems to Normal. M&O will determine which systems 
can be returned to the restored buss. One-half hour will be 
a~lowed to power the systems down and approximately 2 hours 
for powering up and checkout. If this time can be fit into 
a coordinated schedule without hamperin~ Building 48 oper~ 
ations, this should be done. Thesystetil$·are powered down, 
switched to the restored buss, powered up and checked out 
by CE's and external interface by FE's. 

C. Flooding. Past experience has shown that water can enter the RTCC 
under the floor. Steps to be taken when water is discovered under 
floor are: 

1. Contact LTV Engineering at 2295 (Building 48). Inform them of 
the problem and ask them to investigate and determine the cause. 

2. Call Captain on Duty at MSC Fire Department (4658) and inform 
him of need for salvage pumps and vacuum cleaners. 

3. Inform Computer Supervisor, Scheduling Controller and Network 
of status. 

4. If water is deep enough to impair LCS operation, consideration 
should be given immediately to cutting off power. If it is 
decided to power down, take the following steps: 

a. Notify Building 48 of impending power down. 

b. Notify CE's and FE's to power down all affected systems. 

c. If all systems are powered down, kill power from panels by 
throwing master breakers in all panels, or by using the 
EPO switch. 
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D. 

5. Powering Up 

a. Notify power house of intention to restore power. 

b. Restore breakers to normal "on" positions. 

c. Notify CE's and FE's to power up systems. 

d. Give scheduling an ETO for resumption of schedule. 

6. Have,janitors mop up debris and clean room. 

1. Notification. Upon notification from the Flight Director, Net

work, or OPS ,and Procedures, M&O will collect all data in the 

RTCC pertinent to the flight. 

2. Items.to be Collected 

a. Log Books 

b. MED printouts 

c. HS Printer Output 

d. LS Printer Output 

e. Mod 75 Typewriter Output 

f. Hard Copies 

g. Teletype (LS data) printouts 

h. Tapes (data, log) 

i. Plotboard graphs. 

3. Storage. All above items are to be given to the FSB repre

sentative for storage and responsibility. 

2.8.4 Computer Power Switching Procedure 

CAUTION: NO POWER SWITCHING WILL BE DONE UNDER LOAD CONDITIONS 

Power Transfer switches are to be switched by Computer M&O assigned per

sonnel only. A Building 48 representative is to be present while any 

switching is taking place. 
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A. Use the following list to determine .which TRANSFER SWITCH UNIT is 
used for a particular computer system: 

TS ll2A 

TS l12B 

360/75A 

360/75C 

TS l12C ----- Not Used 

TS ll2D .360/75F 

TS ll2E 360/75D 

TS ll2Pl Shared Equipment 
Pis t/I!) 

(SSU "A" TUB, SSEU 

TS ll2P2 Shared Equipment (SSU "B" TUB, SSEU 
P /S iII) 

TS ll2T 360/75B 

TS 112X Special Equipment 

B. Notify NETWORK that a power buss switch is required. Give the 
following information: 

1. The need for a power switch. 

2. Identify the Transfer Switch involved. 

3. The power buss currently in use. 

4. The estimated power load involved. 

c. Confirm that the load has been removed from the Transfer Switch Unit. 

D. Obtain direction from Bldg. 48, with NETWORKS concurrence, as to 
which power buss is to be used. (AI, A2 or B) 

E. Select the new power buss as directed. Transfer Switching is made 
by a Computer M&O representative. A Bldg. 48 representative must 
be present at the time of switching. 

F. Apply load to the system. 

G. Notify Bldg. 48 and NETWORK that the requested switch has been 
accomplished and the load applied. 

H. Proceed with the power on checkout of the affected system. 
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2.8.5 Emergency Procedures 

2.8.5.1 Emergency Power Off (EPO) 

FSB, Apollo 500 

A. General Description. During mission support, the master EPO system 
is locked o~t to prevent loss of power to the Mission computer system 
if an EPO switch is accidentally tripped. tn the event of an emer
gency in which there is possible loss of life due to contact with 
electrical equipment, Computer M&O will trip the main master EPO 
switch, dropping all room power •. 

B. Operation 

1. Trip the main master EPO. 

2. ·After ascertaining that power is off, administer first aid to 
the injured • 

. 3. Notify the NASA Fire Department if an ambulance is needed. (3211) 

4. Notify the Network Controller and Building 48 personnel that 
power has been dropp.ed because of an emergency. 

5. When it is desirable to restore the RTCC to an operational con
dition, proceed as follows: 

a. Reset the main master EPO. 

b. Reset the main CB's on all power panels. 

c. Notify the Network Contr.oller and Building 48 personnel that 
the RTCC is ready to start powering up. Coordinate system 
power up with Building 48 personnel and the Network Controller. 

2.8.5.2 Supply Disconnect 

A. Power may be dropped quickly at the unit or system level through 
the use of supply disconnects (main line CB or System/360 EPO). To 
provide a fast EPO at the unit or system level and still keep power 
on the operational system, the following safety rules apply: 

1. Maintenance will not be performed on the MOC, DSC, or a third 
computer designated as Standby. This includes all critical 
units of an RTCC System/360 necessary for Mission support. 
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2. Scheduled maintenance (PM) will not be performed on the following 
critical special equipment: -

• CAJU 

• CCMU (associated with MOC,.DSC, or Standby computer) 

• PDCU 

• SDDU (associated with Mission Control area). 

• SSU 

• SSEU. 

3. If remedial maintenance becomes necessary on critical special 
equipment, one man will be stationed at the main line CB, ready 
to drop power to that unit in an emergency. This same rule 
applies to maintenance on noncritical special equipment. 

4. The System/360 EPO is not affected by the lockout and may be 
used as required during maintenance on noncritical systems. 

S. Notify the Network Controller and Building 48 personnel any time 
System power is removed and again prior to restoring power. 

2.8.5.3 Fire 

A. Trip the fire alarm nearest the fire (if possible). 

B. Call the fire department (3211), if time permits, and tell them 
exactly where the fire is located. 

C. Attempt to put out the fire, using only CO 2 extinguishers located on 
the columns with the red stripe. Always have at least one additional 
CO 2 extinguisher at the fire as backup as they last only a few seconds. 

D. If the fire is of such proportions that the RTCC must be evacuated, 
trip the main master EPO and air conditioning EPO upon leaving the 
room. 

2.8.5.4 MITE Failure 

A. Determine which MITE is failing. 

B. Switch all computers off failing MITE utilizing MITE select module 
on computer M&O console. 
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C. N.otify MITE maintenance personnel of problems. 

D. Ensure that the Network Controller and Computer Supervisor are 
notified of MITE Switch and reason for switch. 

2.8.6 Operating Procedures 

• 
2.8.6.1 RTCC P-Tube Operator, Station N.o. 31 

Support for this function will be coordinated through Computer M&O. Once 
assigned to this function the P-tube Operator will take direction from 
Computer M&O. This position will be manned during major support periods 
(system tests, simulations, missions) for the routing of hardcopy and TTY 
copy to the computer controllers. Two P-tub'e stations are located at the 
rear of RTCC .control area. The left-hand station is associated with the 
third floor MOCR and RTCC control area A, while the right-hand station is . 
associated with the second floor MOCR and RTCC control area B. 

The arrival of a.P-tube carrier will be signaled by the GREEN light being 
ON at the top of the station. Open the left-hand door to remove carrier, 
and depress button on carrier side to open carrier door and gain access 
to the enclosed message. Close left-hand or receive station door upon 
removal of carrier. Distribute the message to proper RTCC console as de
scribed later in procedure. 

Each carrier has its home station identity number stenciled on its body, 
and must be returned immediately. To send a carrier from the RTCC, first 
check that all lights on the center selection and transmission control 
panel are out. Next, dial the station numbers desired into the two rotary 
dials on this panel, open the right-hand door, insert carrier, close door, 
and depress dispatch button. 

Caution: 
inserting 
cause the 

Be certain that the 
carrier in dispatch 
carrier to wedge in 

carrier's door is latched correctly before 
or send station; an open carrier door will 
the P-tube system and block further use. 

The hardcopy pictures from the Display Control Room will be distributed 
by the operator according to the console ID number in the left top margin. 

The RTCC CA console hardcopy operator ID numbers are: 

COMPUTER TM 66A 67A 64B 
D,ATA SELECT 70A 71A 65B 
COMPUTER DYNAMICS 72A 73A 66B 
COMPUTER SUPV. 37B 40B 67B 
COMPUTER COMMAND 74A 75A 70B 
CHECKOUT 4lB 42B 71B 
SELECT SUPPORT 75B 
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The TTY copy from the Communications Center will be routed to the RTCC Tele
metry Console, the RTCC Network and Command Console, or the Data Select Console. 

2.8.6.2 Network and Command Console 

The Network and Command Console will receive three types of messages as 
folloWE;: 

• Command Loads 

• Trans.lation 

• Validation Commands 

The operator can identify these messages by the station from DE in the 
message heading; see attachments. 

2.8.6.3 Telemetry Processing Console 

The Telemetry Processing Console will receive ALL Telemetry Summaries. 
Telemetry Summaries will be identified by SUM in the message heading. 
See attachments. 

2.8.6.4 Select Processing Console 

The Select Processing Console will receive the following messages: 

• JJ 

• DOD Vector 

• ACR Vector 

• ACQ. 

See attachments for examples. 

All unidentified material will be returned to sender. 
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SELECt.PROCESSING CONSOLE 

JJ 

3-""46/4-46"6333$$333; ;4$) 33333-

3-""46/4) 36"333$ ,333; ; 4$ /33333-

3-""46/4),6"$333$,333;;4$6333334 

3-""46/4)86"9333$6333;;4$333339 

3-""46/44$6""333$933 (-3-l33333" 

etc. 
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IF 
0001141320 
00412A0227 
2126Z 
HRT148A 
SS GCAL HNET 
DE HRTC 148 
20/212.5Z 

200000 07 20 00021 

SELEC~ PROCESSING CONSOLE 

DOD VECTOR 

-0015583818 40 -0012346364 30 &0008381097 36 

&1675015 25 -1468549 38 &0953092 28 2152400 14 

IRED 

20/2125ZJUL HRTe 

2.8-28 

FSB, Apollo 500 



MSC Internal Note 
N~ • "69-FS-2 
Mission G 

0000760060 
00312A02049 
1923Z 
HRTOOlA 
SS~ 
DE HRTC 001 
26/1924Z 
INSE 000 CSM 
0174350.8 153500.0 
002 
600514244233 
600623654225 
177526630132 
202464543326 
602634764711 
601725212275 
274830. 

26/1924Z MaY HRTC 

FSB,Apo110 500 

SELECT l'ROCESHNG.CONSOLE 

ACR VECTOR 

2.8-29 



MSC Internal Note 
No. 69-FS-2 
Mission G 

II 
0001141540 
00412A0292 
21267 
RRT149A 
SS ACAB HALO ROSC 
DERRTC 149 
20/21257 

SLV 40/2/0 
CRO DDD 
002:30:58 

000:11:24 
002:19:50 
002:31:12 

00000000 
40010000 

00000003 
0.4943 
358.82 
34.281 
73.904 

73.904 
64.111 
59.111 
5.0000 
4.9979 

FSB, Apollo 500 

TELEMETRY PROCESSING CONSOLE 

TELEMETRY L/S· SUMMARY 
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II 
0001136600 
00412A02044 
2124Z 
HRT 142A 
SS ACAB HALO 
DE HRTC 142 
20/)024Z 

.fg! 07/2/0 
CRO DDD 

002:29:03 

62067 
018:55:00.00 

14 
34 
00 

00000 
0000 

018:55:00.00 

0.0000 
0.0000 
0.0000 

FSB. Apollo 500 

TELEMETRY, ,PROCES S IN,G CONSOLE 

TELEMETRYL/S SUMMARY 
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II 
0000750560 
00000A00001 
21422 
RSM07,A 
SS HMDC 
DE PHAW 
20/21422 

COMMAND CONSOLE 

INV SUMMARY 

INV SUM 0001/0001 4507/4507 4705/4705 4804/4804 

20/21422 MAY PHAW 

If 
0001130340 
00011A0300 
21142SS ACRO 
DE HMDC 026 
20/21142 

yy 

SSU 

If 
0001130740 
00000A0008 
21152 
RSM065A 
SS HMDC 
DE PHAW 
20/21142 

HSD VAL 4804/4804 

20/21142 ARR PHAW 

COMMAND LOAD 

HSD VAL 
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2.9 OFF-LINE PROGRAM PROCEDURES 

2.9.1: Tele\1letry Off-line Preprocessor 

The programs enumerated below are used to perform the calibration updates. 

PROGRAM 

*QMALCONV 

QMPDTEDT 

QMFDSUPR 

PURPOSE 

To convert NASA's tapes to punched cards. 

Builds the dat~ base disk from cards. 

Generates the Telemetry Calibration Disk 
from the data base. 

* Applicable only if NASA sl,lbmits updates on magnetic tape. 
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PROGRAM: QMALCONV 

Purpose: To convert NASA-supplied. cQntractors'·c;lUbratiotl coefficient 
,magnetic tape(s) to punched cards. 

General: NASA may submit a magnetic tape for each vehicle's calibration 
coefficients that they deemi).ecessary to o:t:'iginate or update. 
These tapes will be submitted at the onset of a new mission, 
then 90 , .. 60, and 30 days prior to mission day. This deck, 
QMALCONV, will be stored i.tl the Apollo 500 Vehicle System 
Department files. 

Input: 

Output: 

Tnput will be one to N number of tapes. N will be· a function 
of the number of vehicles to be modified. 

The output from this run consists of a listing of the cards 
punched and the·punchedcards; 

Operational Procedure: 

The nature of QMALCONV is such that on-line questions are 
asked. The following is the list of questions typed on-line 
and the appropriate reply: 

• FIRST, two tape requests are made. 
where it requires the tape CALI and 
tape on the drive labeled 4444. 

MOUNT the NASA tape 
a saveable scratch 

• WHAT IS THE DENSITY OF THE CAL INPUT TAPE? 
(-,... 

REPLY 00, '2' 

(To indicate a high density tape.) 

• ENTER NUMBER OF FILES ON REEL. 

REPLY 00, 'I' 

(Only one file per tape.) 

• ARE THERE ANY MORE TAPES TO PROCESS THIS JOB? 

REPLY 00, 'Yes' or 'No' 

(there may be one or more tapes per update.) 

NOTE: An I/O error may occur on the first input record, 
but this will not affect the successful execution of 
QMALCONV. 
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Deck Setup: 

The JCL needed for this job is as follows: 

IITLM02 JOB (2062, F180, 30, 10, 100), 'BOYD F180', MSGLEVEL=l 
IIJOBLIB DD DSNAME=A5XX.MISC.UTILITY, DISP=OLD 

1* 
IIEXEC 
IICALNASA DD 
II 
II 
IIFT09FOOl DD 
II 
IIFT03FOOl DD 
I/FT06FOOl DD 
IIFT07FOOl DD 
I/SYSABEND DD 
IISYSPRINT DD 
1* 

QMALCONV 

PGM=QMALCONV 
. DISP-(OLD,KEEP) ,LABEL=(,NL) ,VOLUME=SER=CALI, 

DCB=(,RECFM=F,LRECL=900,BLKSIZE=900,BUFL=900, 
DEN=2),UNIT=TAPE 
UNIT=TAPE,VOLUME=SER=4444,LABEL=(,NL),DISP=NEW, 
DCB=(,RECFM=F,BLKSIZE=80) 
SYSOUT=A 
SYSOUT=A 
UNIT=PUNCH 
SYSOUT=A 
SYSOUT=A 
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PROGRAM: QMPDTEDT 
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Purpose: To build a data base disk (PDT - Parameter Description Table) 
,from calibration, scale, switch selector, limit, etc., cards. 

General: The output of QMPDTEDT (input section of the Off~line Pre
processor) is the Parameter Description Table (PDT). The PDT 
is used as input to QMFDSUPR (output section of the Off-line 
Preprocessor). The data used to build PDT is obtained from 
the followi.ng cards: (1) Input Format, (2) QTDATA, (3) Limits, 
(4) Scale, (5) Calibration, (6) Logical, (7) Bilevel, (8) Switch 
Selectors. 

Input: The required JCL, option and data cards. 

Output: The output is the PDT Disk. 

Operational Procedure: 

The following procedures are used to run QMPDTEDT: 

• Use PARAM=NEW on the QMPDTEDT execute card if it is the 
initial build of the PDT tape. If not, use PARAM=MOD. 

• Read the JCL card deck. 

• The following cue ordering is reconnnended when building 
from scratch: 

./QTDI 

veh control cards 

./ENDUP 

./IPF 

data cards 

END 
./ENDUP 
./IPF 

data cards 

END 
./ENDUP 

to create PDR's from 
QTDATA 

to create PDR's or add to previous PDR's 
(NASA provided input format decks, 
Split buffer vehicles must be separated 
into separate vehicles.) 
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./IPF 
IPF ,,'continuation" cards 

• /ENDYP . 

FSB,Apollo 500 

IBM generated IPF "mod" cards 
for added PDR flags • 

• Then, in an:}' order, follow: 

./SCLI 

scale car4.s· 

./ENDUP 

./eALI 

cal cards 

./ENDUP 

./LGLI 

. logical cards 

./ENDUP 

./LIMI 

limits 

./ENDUP 

./BLI 

bilevels 

./ENDUP 

./SSWI 

switch selector cards 

./ENDUP 

Scale cards made from TRl70 

NASA provided cal cards 

NASA provided logical deck 

Limit cards from TRl70 

NASA provided bilevel deck 

NASA provided SSW deck 

(In mod mode only the changes are found between the ./xxxx 
and the ./ENDUP cards.) 

• After build save NEWPDT and copy for a backup tape. 
Multiple copies of the output are desired often. 
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Deck Setup: 

IlpDTEDT JOB (ll57,D240,7,10),'G EV,ANS',MSGLEVEL=l 
I I JAS (HR7, 1, 136) . 
IIJOBLIB DD DSNAME=A505.MISC.uTILITY,DlSP-OLD 
II EXEC PGM=QMPDTEDT,PARM=' A505,NEW' 

FSB, Apollo 500 

/ITMPDTAB DD DSNAME=PDT,UNIT"PISK,SPACE=(CYL,(5,3~50», X 
VOLUME'" (PRIVATE ,RETAI~, SER=CALOUT), DISP X 

'" (NEW, CATLG) 
IIQTDCB DD DSNAME=A54D.SM.MACLlB,UNlT=DISK,VOLUME=SER=SMB54D, X 
II . DISP=(OLD,PASS) 
IISYSABEND DD SYSOUT=A 
IlpDTPR,INT DD SYSOUT=A 
IIERROUT DD SYSOUT=C 
IlpDTIN DD * 
I.xxxxx (SEE PAGES 2.9-4 .AND 2.9-5) 
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PROGRAM: QMFDSUPR 

FSB, Apollo 500 

Purpose: To build a Calibration Disk from the data base on the. PDT tape. 

General: The output of QMFDSUPR is the Mission Calibration Disk. After 
the completed cal disk build, the disk is dumped to two perma
nent save tapes. These tapes are used at later dates to re-
s tore Mission Cal Di.sk for support. 

Input: The required JCL, option cards and the PDT. tape. 

Qutput: The output is the Mission Calibration Disk. 

Operational Procedure: 

The following procedures are used to run QMFDSUPR: 

• Erase a disk and restore from previous CALOUT. 

• DISP=NEW required on TMTABLES DD card and SESUIIEB DD 
card when the disk has never been referred to before. 
After first reference DISP-OLD is required on both DD 
cards (flush with "TMTABLES-DUPLICATE NAME ON VOLUME" 
indicates you need the "OLD" DISP). 

• A "./INIT" card must precede any limits or switch selector 
queues during anyone run. Thus, sequence from scratch is 
normally ./INIT - prepares IEBUPDAT and assembler 

./LIMO - calls limit table generation routine 
SIC 
S II ' vehicle 
SIU request 
CSM cards 
AMD 
LEM 

./ENDUP - termination of limits request 
• /SSWO - sw.itch selector request (no • /ENDUP 

cards after MSKO or SSWO 

• Save "KOLIAP" 

Thus, to punch all limit tables, use: 

./INIT 

./LIMO 
that is, a separate call for each vehicle 
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SII 
./ENDUP 
./LIMO 

SIC 
./ENDUP 

etc. 

FSB, Apollo 500 

• To generate cals - XREF tables, the cue cards are: 

./CALO 
CSM 
LEM 
LGCl 

LGC6 
AGS 

./ENDUP 

as mentioned above, this queue with 
'PUNCH' on the eXecute' card will prqduce 
source decks 

• After XREF table generation, the preprocessor validation 
executed. The cUe is: 

./VALD 

veh cards (just as CALO) 

./ENDUP 

• After the completed CALOUT disk build, the disk is dwnped to 
two permanent save tapes (one backup) and a "diskdump" print 
routine is run. It is a.lsQ advisa.ble to spool output to tape 
so that multiple copies of the output are produced. 

• Also available under this load module is a print routine to 
print by vehicle the cOntents of the TLMPDT data base. The 
cue is by vehicle and downlink (split buffer halves are con
sidered to be separate vehicles). Thus: 

./PRNT 
CSM 
AGS 
LGCl 
LGCll 
LGC2 

• /ENDUP 

the PDR's are printed in the order they 
were generated - normally "roughly" in 
QTDATAorder. 

2.9-8 



MSC Internal Note 
No. 69-FS-2 
Mission G 

FSB, Apollo 500 

• Also available is parameter to print CAL version and 
whethe'r "STAG", "LIVE", or "SIM". 

,. ERASE a disk and restore CALOUT tape. 

• EXECUTE the JCL (JOB) on page 2.9-11. 

• After the completed CAL disk build the disk is dumped to 
two permanent save tapes. 
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Deck SetuE: 

IIINASSM JOB 
II JAS 
IIJOBLIB DIl 
II DD 
II DD 
II DD 
II EXEC 
IITMPDTAB DD 
II 
IITLMTEMP DD 
IITLMSCRl DD 
IITLMSCR2 DD 
IITLMSCR3 DD 
IITLMSCR4 DD 
IITLMSCRS DD 
I/SYSIN DD 
II 
IISYSGO DD 
II 
IISYSUTl DD 
IISYSUT2 DD 
IISYSUT3 DD 
IISYSLIB DD 
II 
II DD 
IISYSPRINT DD 
II 
II 
IILOCAL DD 
II 
IITMTABLES DD 
II 
II 
IISESUlIEB DD 
II 
II 
IisESU2IEB DD 
II 
II 
IlsESINIEB DD 
II 
IIINTMTV' DD 
IlsESPRIEB DD 
IlsESPRASM DD 

FSB, Apoil()'SOO 

(l36S,D240,20,20),'G. EVANS' ,MSGLEVEL-l 
(HR7,l,l40) 
DSNAME-ASOS.MISC.UTILITY,DISP=OLD 
DSNAME=ASOS,RTDS.GSCCAT,DISP=OLD 
DSNAME=A505.RTDS.LIB,DISP=OLD 
DSNAME=ASOS.RTnS.GO;nISP=OLD 
PGM=QMFDSUPR,PARM='ASOS,VERS06' 
DSNAME=PDT,UNIT=DISK,SPACE=(CYL,(S,3,SO», 
VOLUME=SER=CALOUT,DISP=OLD 
DSNAME=&&TMTEMP,UNIT=DISK,SPACE=(CYL,(3,3,l» 
DSNAME=&&TMSCRl,UNIT=DISK,SPACE=(CYL,(l,l,l» 
DSNAME=&&TMSCR2,UNIT=DISK,SPACE=(CYL,(l,l,l» 
DSNAME=&&TMSCR3,UNIT=DISK,SPACE=(CYL,(l,l,1» 
DSNAME=&&TMSCR4,UNIT=DISK,SPACE=(CYL,(l,l,l» 
DSNAME=&&TMSCRS,UNIT-DISK,SPACE=(CYL,(l,l,l» 
DSNAME=SORCE,UNIT=DISK,DCB=BLKSIZE=80, 
SPACE=(CYL,(3,lO,lO»,DISP=(NEW,PASS) 
DSNAME=&&LINKFILE,UNIT=DISK,DCB=(RECFM=F,BLKSIZE=80), 
SPACE=(CYL,(2,l,l»,DISP=(NEW,PASS) 
DSNAME=&&SYSUT1,UNIT=DISK,SPACE=(CYL,(1,l;1» 
DSNAME=&&SYSUT2 , UNIT=DISK, SPACE= (CYL, (1,,1,1» 
DSNAME=&&SYSUT3,UNIT=DISK,SPACE=(CYL,(l,l,l» 
DSNAME=A50S.SM.MACLIB,UNIT=DISK, 
VOLUME=SER=SMBSOS,DISP=(OLD,PASS) 
DSNAME=SYS1.MACLIB,DISP=OLD 
DSNAME=LISTINGS,UNIT=DISK,DISP=(NEW,DELETE), 
SPACE=(CYL,(4,2,2», 
DCB=(RECFM=FBA,LRECL=l33,BLKSIZE=133) 
DSNAME=TRIOS,UNIT=TAPE,LABEL=(,NL),DISP=(NEW,KEEP), 
VOLUME=SER=KOLTAP,DCB=BLKSIZE=20000 
DSNAME=TMCALIB,UNIT=DISK,VOLUME=SER=CALOUT, 
SPACE=(CYL,(7,2,SO»,DCB=(,BLKSIZE=lOOO), 
DISP=(OLD,KEEP) 
DSNAME=UPDATSOR,UNIT=DISK,SPACE=(CYL,(10,5,SO», 
VOLUME=SER=CALOUT,DISP=(OLD,KEEP), 
DCB=(RECFM=F,BLKSIZE=80,LRECL=80) 
DSNAME=UPDATSOR,UNIT=DISK,SPACE=(CYL,(10,5,SO», 
VOLUME=SER=CALOUT,DISP=(MOD,KEEP), 
DCB=(RECFM=BLKSIZE=80,LRECL=80) 
DSNAME=IEBIN,UNIT=DISK,SPACE=(CYL,(l,l,l», 
DISP=(NEW,DELETE),DCB=(RECFM=F,BLKSIZE=80,LRECL=80) 
DSNAME=AS05.RTDS.TABLES,DISP=SHR 
SYSOUT=A 
SYS OUT =A 
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IISYSPUNCH DD 
I I TIME DD 
IISYSABEND DD 
IILCSLQD DJ? 
IITLMPRI~T DD 
IITLMPUNCH DD 
IIFTllFOOl DD 
IIFT06FOOl DD 
IIERROUT . DD 
IITLMIN DD 
IIDSKBLD JOB 
/I JAS' 
/lJOBLIB DD 
/I DD 
/I DD 
/I DO 
II EXEC 
IIREF.TMTABLES OD 
II . 
IIREF.SZTABLES DD 
II 
IIREF.SYSIN OD 
ERROR RECOVERY 
1* 

DUMMY 
SYSOUT=A 
SYSOUT=A 
SYSOUT=A 
SYSOUT=A,DCB=(,RECFMzUA,BLKSIZE=136) 
SYSOUT=B 
SYSOUT=A,DCB=(,RECFM=UA,BLKSIZE=136) 
SYSOUT=C 
SYSOUT=C 

* (136S,D240,6,4),'G.EVANS D240' ,MSGLEVEL-l 
(HR7,l,140) 

FSB, Apollo 500 

UNIT=DISK,SPACE=(CYL,(3,3,S»,DISP=(NEW,PASS) 
DSNAME=ASOS.MISC.UTILITY,OISP=OLD 
DSNAME=A505.RTDS.GO,DISP=OLD 
DSNAME=A50S.RTDS.GSCCAT,DISP=OLD 
JOBSHOP,MSN=S05,TASK=TTCLDTAB,EP=QMCLDTAB,STIME=' 001200, N,S' 
OSNAME .. TMCALIB ,UN!T=DISK, VOLUME=SER=CALOUT , X 
DISP=(OLD,KEEP) 
OSNAME=A505.RTDS.TZCALIB,UNIT=DISK, X 
OISP=OLD,VOLUME=SER=CALSOS 
* 
FU,RM,RA,RP 
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2.9.2 To be provided. 

FSB, Apo!l.p 500 
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FSB, Apollo 500 

2.9.3 360 SIC/LOG Tape.Delog Program (QMDELOG) 

PURPOSE: To ac·quaint the user with the options available and the deck 
setup for using this delog program. 

METROD: The program is designed to run non real-time and is put into 
operation with a set of OS/360 JCL cards. Options are then entered 
from the card reader. The output is to SYSOUT which may be defined 
by the operator as either a tape unit or the printer. The tape is 
processed in one continuous pass starting with either the start-of
tape or a specified time and ending with either an end-of-file or 
a specified. time. Several options may be exe.cuted at one time thereby 
saving having to make several delog runs of the tape. Multiple tapes 
may be processed during a single execution by the addition of other 

.DD cards in the JCL setup. The next tape defined'hy the additional 
DD card will be delogged when the end-of-file on the first tape is 
reached. Multiple "Times" cards may also be used, resulting in 
several sections of the tape being delogged instead of one large 
section. 

DECK SETUP: The following deck setup (see Figure 2.9-1 for example) may 
be used to operate QMDELOG. The only disk needed for operation will 
be the SMA Disk of the mission being used. See the DDD writeup for 
the only exception to this case. 

COL 1 10 

IIDELOG JOB 
II JAS 
II EXEC 
II 
IIDLOG. 

SYSIN DD 

[ OPTION 

1* 

CARDS 

16 72 

(xxXx,D30, 10, 10), 'NAME', MSGLEVEL=l 
(RR4, 0, l38",) 
DELOG, MSN=504, TAPE=' (109,2640)' ,NRU=2, X 
TITLE='A504 CRECKOUT RUN - SEPT 13, 68' 

* 

] 
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Multiple Log Tapes; Multiple TIMES Cards 

DTV CSF 

TIMES TSTART=0:14:l5:0, TSTOP=O:l~:O:O 

TIMES TSTART=0:12:0:0,' TSTOP=0:12:05:0 

PLOT PARAM=ALL 

CIM PARAM=(MSK,DRK,CHAN) 

TIMES TSTART=O:13:0:0:, TSTOP=0:14:30:0 

IIDLOG.SYSIN DD * 

FSB, Apollo 500 

II TITLE=' A54D CHECKOUT RUN.,..DEC 3,68' 

EXEC DELOG,MSN=54D, TAPE='(26,1085)' ,NRU=2, X 

/ / JAS (HR2,O,138" ,) 

IIDELOG JOB (XXXX),D99,lO,lO) ,'MORRISON' ,MSGLEVEL=l 

NOTE: In the example above, the option cards may be arranged in any 
order. The delog output from this setup will be a CIM, DTV 
and PLOT delog at the three requested times. (Note in particular 
that the TIMES cards may be arranged in any order.) 

Figure 2.9-1 Example of Deck Setup 
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FSB, Apollo 500 

All option cards are 9f the following format: 

Col 1 

[Label] OPCODE [KEYWORD1 = (option 1 •••• option n)] ••• [KEYWORDN = 
(option 1 •••• option n)] 

Each option has its unique OPCODE. Some options require a keyword field 
on the card, some may require more than one keyword, and some require no 
keyword field. The following is a list of the options available at this 
time. Each option card is fully described in its own section. 

OPCODE 

TIMES 

MED 
DDD 
PRINTER 
DeS 
DTV 
CIM 
PLOT 
TELETYPE 

TTY 
RINSO 
CPIN 
HSINPUT 
HEX 
ABEND 
EMOD, 
MSKDRK 

STCH 

FUNCTION 

Specifies the time interval for which the tape will be 
delogged 

,Causes MED's and RTCC'switches to be printed 
,Causes symbolic names of DPD' s to be printed 
Causes printer an~ RTLOG output to be printed 
Causes DCS loads to be printed 
Causes a tube image of DTV output to be printed 
Causes CIM input data to be de10gged 
Causes plotting gear output to be de10gged 
Causes teletype output to be printed as it would be on 

a teletype printer 
Causes octal dumps of teletype output data 
Causes delog of D/TV output data 
Causes octal dump of radar and telemetry input data 
Causes hex dump or fo'rmatted dump of TLM data 
Causes hex dump of any log tape records 
Causes ABEND at specified time for debugging. 
Causes delay of erasable memory dump (CMC and LMC) 
Causes a table showing eachMSKbeing viewed and 
which conso1e(s) are viewing them. 
Causes stripchart output from MOC to be printed 
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TIMES Option 

FSB, Apollo 500 

Function: Define an interval of the log tape to be de logged by specifying 
a start time and a stop time. 

Card Format: 

[LABEL] TIMES [TSTART = dd:hh:mm:ss ,] [TSTOP = dd:hh:mm:ss ] 

The keyword options on the card are optional. The following combina
tions are valid: 

1. TSTART and TSTOP - Delog only between the specified times. 

2. TSTART only - Delog from specified time to end-of-file. 

3. TSTOP only - Delog from start-of-tape to specified· time. 

4. No keywords - Delog from start-of-tape to end-of-file. 

NOTE: Multiple "Times" cards may be used in one run. They need not appear 
in order but should not have overlapping times. 

MED Option: 

Function: Causes the MED's to be printed 

Card Format: 

[LABEL] MED MED Yes =-_. 
No 

Yes Switches - -- No 

MED Yes/No will delog MED inputs 

Switches Yes/No will delog RTCC switch inputs 

DDD Option: 

Function: Causes the symbolic names of the DDD's used to be printed 

Card Format: 

NOTE: --. 

[LABEL] DDD 

Execution of the DDD delog requires the disk that the DDD source 
module is located on to be restored and on-line. 
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DTV Option 

Function: To reproduce the DTV tube image on the p:dnter .. 

Card Format: 

FSB, Apollo 500 

[LABEL] DTV {CHAN '" value} 
'lCSF = value [SIZ=val~e],[STEP=(va1uel' va1ue2• va1ue3)] • 

[TIME=(va1ue1,va1ue2,va1ue3)] 

where: 

CHAN - Causes the specified channel number to be de10gged 
CSF - Causes the de10g of the channel using the specified slide 

(usually the same as the MSK number) 

SIZ Indicates the size character to use. The size range is as 
follows: 

0 1.6r. character size 
1 '" 2.0r. character size 
2 '" 2.4r. character size 
3 '" 3.2r. character size 
4 4.0r. character size 
5 4.8r. character size 
6 6.4r. character size 
7 '" 8.0r. character size 

STEP - Print an image starting with the UPDATE number specified in 
value 1 and print another image whenever the number of UPDATES 
as specified by value 2 have been read and stop printing im
ages when the UPDATE as specified by value 3 has been reached. 

TIME - The same as for STEP, only using time as the values. The 
time is formatted: (dd:hh:mm:ss). 
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CIM Option 

FSB, Apollo 500 

Function: To de10g the input data on Sub channel 6 

Card Format: 

[LABEL] CIM PARAM = (option 1, option 2, ... option n)" 

The following options are valid: 

Option: 

RSF 
MSK 
CHAN 
MARK 
AMSK 
DRK 
FDK 
PCK 
ESW· 
ESOS 
SMEK 
DCS 
ALL 

Meaning 

Decodes reference slide requests 
Decodes MSK requests 
Decodes TV channel attach requests 
Decodes MARK commands 
Decodes AMSK requests 
Decodes DRK requests 
Gives Hexword dump of FDK words 
Decodes MSS Lift, and A/H/O entries 
Decode TV Equipment Status Words 
Decodes all ESOS words 
Decodes SMEK request words 
Decodes DCS transmit words 
Decodes all CIM words 

NOTE: Options can be entered singly, in any combination, and in 
any order. 

PLOT Option 

Function: Provide an English type translation of all plotting gear output. 

Card Format: 

[LABEL] PLOT PARAM-(option 1, option 2, .•. option n} 

The following options are valid: 

OPTION 

lOX20 
10X10 

6X12 

FUNCTION 

Causes de10g of 10X20 projection plotter output 
Causes de log of 10X10 projection plotter output 
Causes de10g of 6X12 projection plotter output 
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OPTION 

XY-l 
XY-2 
XY-3 
XY-4 
XY-5 
ALL 

FUNCTION 

Causes delog 
Causes de log 
Causes delog 
Causes delog 
Causes delog 
Causes delog 

of XY plotboard 1 output 
of XY.plotboard 2 output 
of XY plotboard 3 output 
of XY plotboard 4 output 
of XY plotboard 5 output 
of all plotting gear output 

All plotting gear information is decoded and printed in one of two 
possible formats. The projection plotting command and ,data words and 
the X-Y plotter data words are printed using the following format with 
only the applicable fields filled in: 

Field 1 .. Time of log reco;t:'d {p;t:'inted only once per record} 
2 ~ Hexwo;t:'d being decoded 
3 .. Device name {e.g. 10 i 20. XY-2 ••• } 
4 .. Word type (Command or Data) 
5 .. Color (Projection command word only) 
6 ~ Unit (e.g. SCRBl, SPOT3~ PEN-L ..• ) 
7 = Character or Symbol (Projection data words only) 
8 - X Position - horizontal position data in rost,ers 
9 = Y Position - vertical position data in rosters 

10 = Symbol size in percent 
11 = Slide number (Projection command words only) 
12 .. Plot control 

The X-Y plotter command words are printed using the following format: 

Field 1 
2 
3 
4 
5 
6 
7 

,8 
9 

10-14 

- Time of log record (Printed only once per record) 
= Hexword being decoqed 
= Device name (e.g. XY-l. XY-3 •••• ) 
= Word type (Command only) 
.. Datapen position for channel 1 
"'Timing pen position for channell 
= Channel 1 storage 

Channel 1 standby indicator 
= Channel 1 plot mode 
.. The same as fields 5 through 9 'only for channel 2 
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TELETYPE Option 

FSB. Apol,10 500 

Function: Print out teletype output as it would appear printed on a teletype 
printer. 

Card Format: 

['LABEL) TELETYPE CHAN '" X 

where X may be: 

2 - De10gs >a11 TTY output on sub channel 2 
3 - De10gs all TTY output on subchanne1 3 

NOTE: Any value other than 2 or 3 wilf give a de10g for both 

TTY Option 

sub channels . If the keyword parameter is omitted both sub
channels will be de10gged. 

Function: Provide an octal dump of TTY output data from sub channels 2 and 3. 

Card Format: 

[LABEL) TTY PARAM = ALL 

CPIN Option 

Function: Provide an octal dump of the specified input data. 

Card Format: 

[LABEL) CPIN PARAM=(option 1. option 2 ••••• option n) 

The following options are valid: 

OPTION 

LSTM 
HSTM 
LSRD 
HSRD 
ALL 

FUNCTION 

De10g only low-speed telemetry data 
De10g only high-speed telemetry data 
De10g only low-speed radar data 
De10g only high-speed radar data 
De10g all telemetry and radar data 

NOTE: The options may be entered singly. in any combination. 
and in any order. 
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F,SB. Apollo 500 

HSINPUT Option 

Function: Causes the data for the indicated subchannel to be delogged. 
The output may be in a TLM oriented format when the data being delogged 
is TLM input data. All other output is in a 'hex format. ' 

Card Format: 

[LABEL] HSINPUT, SCHAN=(value 1 .... value 4). TYPE.~~. FMT"~~!nk' 

[VEHLz(value l; ••• value n)]. 
[SITE=(value l •••• value n)] 

where the following are valid: 

SCHAN 

VEHL, 

SITE 

PRINTER Option 

Value is the sub channel number. A maximum of 4 subchannels 
may be entered in any order 
Causes only TLM data to be delogged 
Presents the output in a hex dump format 
Blank = Presents the ou'tput in a TLM oriented format 
Value - Causes the data for the indicated vehicle to ,be 
delogged. The following values are valid: Sl. S2. 
SIVB(or IU), CSM. AGC, ALL (or blank) 
Any valid radar site or any combination of sites. or ALL. 

Function: Causes the printer and RTLOG output to be printed. 

Card Format: 

[LABEL] PRINTER RT~OG= ~~S.ONLINE= ~~S. ID=XXXXX 

where: 

RTLOG = YES - Causes the RTLOG data to ,be printed 
RTLOG = NO - Causes the RTLOG data to be suppressed 
ONLINE a' YES - Causes ,the printer output to be printed 
ONLINE = NO - Causes the printer output to be suppressed 
NOTE: The default option for each keyword is YES'. 
ID = Programmer's ID (in decimal) - If not specified. all ID's 

delogged 

DCS Option 

Function: Causes DCS command loads to be printed. 

Card Format: 

[LABEL] DCS 
: 
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RINSO Option 

FSB, Apollo 500 

The RINSO program provides the capability o~ delogging the commands sent 
to the D/TV system. Each command is decoded and printed in a format which 
is easily read: 

The RINSO control card provides the RINSO program with 
necessary to delog specific portions. of the log tape. 
ing format: 

the parameters 
It has the follow-

Col. 10 16 

where: 

CHAN 
CSF 

FRAME 

TIME 

RINSO 

{

CHAN =} 
CSF = 

Specifies the channel to be delogged 
Specifies the CSF number (usually the MSK number) to be 

delogged (CSF - converter slide file) 
Specifies the beginning and ending frames and the number 

of frames between delogs (one frame - one RTPUl')' 
Specifies the beginning and ending times ·and the elapsed 

time between frames delogged. 

Either CHAN or CSF must be specified; however, if both FRAME and TIME 
are omitted, all data for that CHAN or CSF is delogged. If Fl' F3' or 
T3 is omitted (or zero), zero is assumed; if F2 or T2 is omitted (or 
zero), infinity is assumed; if Tl is omitted (or zero), TSTART is 
assumed unless TSTART was not input, in which case the time of the first 
frame for that channel or CSF is assumed. (See TIMES card for defini- ' 
tion of TSTART). 

Examples 

1. RINSO CHAN = 4, FRAME = (I, 7, 3) will delog the first, fourth, 
and seventh RTPUT's to channel 4. 

2. RINSOCSF - 46,TIME = (0, 0:0:14:16, 0) willdelog all data 
from TSTART to a GMT of 0:0:14:16 which is routed to the chan
nel which is specified by a CSF select word for MSK 46. 

3. RINSO CHAN = ALL, TIME = (0:0:10:5, 0:10:9:0) will delog all in
formation sent to the D/TV system from 0:0:10;5 to 0:10:9:0. 

4. RINSO CSF - CSF will delog all CSF select commands sent to the 
D/TV system. 
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5. RINSO CHAN = 1, TIME =(A, B, C) will de log channell from A to B, 
giving the first frame after A, A + C, A + 2C, A + 3C ••• 

NOTE: The CHAN = ALLor CSF = CSF will also decode channel 
select, RSF select, and CSFse1ect commands. 

NOTE: Times are specified in days, hours, minutes, seconds, 
with colons required as separators. 

NOTE: When the CSF option is ·used, the CSF select word must be 
sent out during the interval from TSTART ·to the time 
the data is expected (that is, an original MSK must be 
made.for the display). 

The options may be combined in any order, with the restriction that a 
card containing CHAN = ALL overlays all RINSO cards before it. If, 
for example, it is desired to delog all channels for all time,with 
the exception of channel 90, for which no information is desired, the 
following control cards will perform this: 

RINSO CHAN ALL 

RINSO CHAN = 90, FRAME = (2, 1, 0) 

(Delogs from frame 2 to frame 1, therefore giving nothing) . 

There are four errors which will cause all RINSO requests to be purged. 
They are: 

a. If neither CHAN nor CSF is specified 

b. Error in CHAN or CSF number conversion 

c. Bad channel specified (not 1-28, 90-93) 

d. Error in time or frame conversion (bad character, time separa
tors not colons). 

There is a message printed on the off-line (SYSOUT) to the effect that 
the control card contained an error, but does not identify what the 
error was; however, the above errors are easily discernable by examina
tion of the rejected card. 

The control cards are free format; however, as is normal, no imbedded 
blanks are allowed. 
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Output is in six formats, with fields 1-4 common to all. They are as 
follows: 

Field 1 
Field 2 
Field 3 
Field 4 

Time of RTPUT (appears once per log record) 
Word number of word in log record 
Hexword being decoded 
Operation Code 

The remaining fields are different for the,different op codes: 

For op codes PLOT RANDOM, PLOT SEQUENTIAL, and START PRINT: 

Field 5 
Field 6 
Field 7 
Field 8 

X coordinate 
Y coordinate 
Size' 
Character 

For opcodes VECTOR RANDOM and VECTOR SEQUENTIAL: 

Field 5 
Field 6 
Field 7 
Field 8 

X coordinate 
Y,coordinate 
Delta X 
Delta Y 

NOTE: Delta X and Delta Yare in two raster units and signs are as 
in normal analytical geometry. 

For op code PRINT: 

Field 5 
Field 6 
Field 7 
Field 8 

1st character 
2nd character 
3rd character 
4th character 

For op code COMMAND (Load buffer): 

Field 5 Starting address in buffer (in octal) 

For op code SLIDE FILE - CHANNEL SELECT: 

Field 5 
Field 6 
Field 7 
Field 8 

Channel number being attached 
Console being attached (in octal) 
Monitor (R - right, L - left, C - center) 
Slide number 

For op codes BEGIN FRAME, JUMP, SET UNLOAD ADDRESS COUNTER: 

Field 5 
Field 6 

Address in buffer (JUMP and SUA only) 
Channel (SUA only) 

All fields except the characters are prefaced by a field telling what 
each field is. (Example: X = 46, SIZE co 2.4) 
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Function: Provide a hex dump of log tape records. 

Card Format: 

[LABEL] HEX' [SC = sublist] , [ID .. sublist] • [WPL .. value] , 

[LPR = value] , [DATA "'({(checkwork, loc, mask)}[ .... ]) 

where.: 

sub1ist indicates that one or more values may be specified. If more 
than one value is specified, they are ~eparated by commas and en
closed in parenthesea. The following are valid:. 

SC = 27 

SC = (DTVO) 

ID - (TVGUIDE, 1, 0, 4739, 25273) 

SC = (0, CPIN, DDD, 27, DCS) 

SC = Subchannel (logical channel ID) to be printed. This may be a 
decimal number or any name which may be used in the DEVICE 
parameter of the DTROUTE macro (RTOS User's Guide Table .2.2.4-1). 
Default is all subchanne1s. 

ID= Programmer's ID in decimal, or a name that the program can rec
ognize. The only name recognizable at the present time is 
TVGUIDE. Default is all ID's. 

WPL - Decimal number cif words per line to print. Default is 12 and . 
maximum number of words that will fit on a line is 12. If WPL = 
n where .n > 12, then 12 words will be printed per line and n-12 

. words will be skipped be.tween lines. (Word = 32 bits) 

LPR = Decimal maximum number of lines to print per log tape record. 
If zero is specified, only the header portion of the log rec
ord will be printed. Default is 32767. 
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DATA" Specific bit patterns to test thl\! data to determine if the 
record should be printed. 

checkword ~ A hex number with an even number of digits which is to 
be compared to the data in the record. The number of bytes 
to compare is implied by the length of the checkword. 

loc - Decimal starting byte number,. relative to the beginning of 
the actual inessage data, of the data to compare with the check
word. If comparisons are to be made against the message header 
(first 7 words of record) the value for loc maybe negative 
(minimum value is -28). Default is zero. 

mask = A hex number which has the same number of digits as the check
word. The mask specifies which bits of the checkword and data 

. are to be compared. Default if FF •••• FF. with the same number 
of digits as in the checkword. See the description of the 
MESELCT field of the DTROUTE macro for a further discussion of 
checkword/mask logic. 

Sample Cards 

HEXSC .. 27 will cause all output to DTV to be printed at 12 words 
per line. 

HEXSC- 0, ID .. TVGUIDE will .cause all RTLOG data with programmer's 
ID of 9000(10) to be printed. 

HEX SC = CPIN. WPL = 10. LPR = i. DATA ~ AA will cause any CPIN 
record whos.e first data byte is hex AA to have its first 10 words 
printed. 

HEX. SC = CPIN. WPL = 10. LPR" 1. DATA (AA"EF). Same as above 
except first byte may be either AA or BA. 

HEX DATA = «CO. o. EO) .(00.-5, 03) ) will cause all records 
in which the first 3 bits of data are 110 and whose logical channel 
IDis a multiple of 4 to be printed at 12 words per line. 
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Print Format for REX Option 

The first line of each record will show header data. 

1st field - Time - ddd:hh:mm:ss'~t 
2nd field - Constant "HEX DELOG" 
3rd field - SC - Logical channel ID in decimal 
4th field - ID a Programmer's IDin decimal 

FSB, Apollo 500 

5th field - MSGL = Message length in decimal bytes. This is the 
length of the actual message data. 

6th field - HDR = The actual header' data in hex. The first 7 words 
of the record are considered to be the header 

Successive lines of each record: 

1st 'field - Relative location (hex) of the first byte of data shown 
on this print line. Relative to start of actual message 
data. 

Next (up to) 12 fields - Rex data. 

ABEND Option 

Function: Used primarily for debugging the DELOG program. Causes an 
ABEND with dump if a SYSABEND DD card is supplied. 

Card Format: 

[LABEL] ABEND [WHEN = {NowIFIRSTITSTARTILASTldd:hh:mm:ss}] 

NOW - ABEND when this control card is processed 

FIRST - ABEND when first log tape record is processed 

TSTART - ABEND when first log tape record within the time span 
specified by the TIMES card is processed 

LAST - ABEND when last (dummy) log tape record is processed 

dd:hh:mm:ss. - ABEND when the first log tape record is processed 
which has a time equal to or greater than this. 

Erasable Memory Option 

Octal Dump of erasable memory card format: 

[Label] EMOD VERL = (AGC), Update = Yes, AGCID 00000 
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MSK DRK OPTION 

Function: This delog will show each MSK display being viewed at a requested 
time --- and which console(s} are viewing them. Primary use is 
during Flight Controller Simulations when all TV channels are 
tied up and it is desired to find out which console personnel 
has a TV channel latched via MSK or DRK request. 

Card Format: 

Example of Output: 

Field 1 

DRK = 
MSK = 
DRK 
MSK = 

1356 
43. 

1753 
46 

MSKDRK 

Explanation of fields: 

Field 2 

06 
01 
07 
44 

02 

45 

12 42 

46 

Field 1 - MSK or DRK number. (DRK numbers must be manually 
converted to an MSK number by looking at a listing 
of the MSK/DRK cross reference table.) 

Field 2 - Console numbers (in decimal) that are viewing the 
display. 

STCH OPTION 

Function: This delog will show the MOC output to the stripchart recorders. 

Card Format: 

[LABEL] STCH [FMT=X] 

Keyword Option Function 
FMT 1 Default to this format if no 

PBI is found. 
FMT 2 Default to this format if no 

PBI is found. 
FMT 3 Default to this format if .no 

PBI is found. 
NOTE: If the format option is not used and if the PBI is on the previous 

log tape, the program defaults to format one. 
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2.9.4 DNPG SIC/LOG Tape Pe10g Program 

PURPOSE: To acquaint the user with the options available and the deck 
setup for ~sing this de10g program. 

METHOP: The program· is designed to run non-realtime and is put into 
operation with a set of OS/360 JCL cards. Options are then read ftbm 
the card reader. The output is to sysout which the operator may define 
as either a tape unit or the printer. 

DECK SETUP: The. following deck setup may be used to operate the DNDG de1og. 
The only disk needed for operation is the DNDG disk "CS0001". 

COL 1 

//DELOG 
II 
II 
//SYSIN 

[ 
/* 

10 

JOB 
JAS 
EXEC 
DD 

OPTION CARDS 

16 

(XXXX,D30,10,10), 'NAME',MSGLEVEL=l 
(HR4,O,138" ,) 
DLOG 

* 

] 
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Option Format 

1 Cols. 8 
AAAAAAA, = . 

1 
9 6 
BBBBB13B, = 

1 2 
7 2 
CC-CC, .. 

2 2 
3 5 
DD, = 

2 2 
6 9 
EEE, 

FSB, Apollo 500 

Time to start delog'in hrs., mins., secs:., 
i.e., 0121003 ~ 12 hrs., 10 mins., 03 secs. 
Time refers to "time of request" as illus"; 
trated in Figure 2.2.9-'1, Vol. 1, RTOS User's 
Guide. To start at beginning of tape enter 
"NOCHECK". 

Time to stop deleg in hrs., mins., secs., 
i.e., 0125900 = 12 hrs., 59 mins., 00 secs. 
To delog to end· of file enter "9999999". 

Sub channels to be delogged, i.e., to de log 
S.C. 1 only enter "01-01", to delog more than 
one D.C. enter.START and STOP S.C. number, 
i.e., to de log S.C. 8 through 15 enter "08-15". 

For the purposes of this program, subchannel 
is defined as the device ID as shown'on 2.2.4, 
Page 5 of 28 of RTOS User's Guide. 

Type of data to delog "01" = LO SPD RADAR, 
"11" =·HI SPD RADAR, "00" = LOW SPD TELEMETRY, 
"10" = HI SPD TELEMETRY, "AL" - ALL TYPES. 

FORMAT OF PRINTOUT 
"HEX" = All messages which meet previous 
option requirements will be printed in HEX 
with the time of request printed in hrs., 
mins., secs., tenths of sec. 

"RAE" - All C-Band Radar messages which meet 
previous option requirements will be unpacked 
and R"A & E values printed in local coordi
nates. Internal time, station, and vehicle 
will also be printed. 
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FFF, 

HI SPO USB RADAR 

MIL = Merritt Island 
BDU = Bermuda 
GBM = Grand Bahamas 
ANG = Antigua 
CRU = Carnarvon 
HWU '" Hawaii 
GYU= Guaymas 
TXU = Texas 
GWM = Guam 
GDS '" Goldstone 
ACN = Ascension 
CNB = Canberra 
ETC = GSFC 
MAD = Madrid 
CYU Canary Islands 
VAN = Vanguard Ship 
RED = Redstone Ship 
MER = Mercury 

FSB, Apol,lo 500 

"USB" - All Unified S-Band Radar messages 
which meet previous option requirements will 
be unpacked and X, Y, Range & Range Rate 
printed in local coordinates. Internal time, 
station., vehicle, mode and type. 

"TLM" applicable only when type of data op
tion '" 00 LO SPD TELEMETRY. Unpacks LO SPD 
TELEMETRY MSGS. and prints it in readable 
format. 

Select specific station to delog N/A when 
using "HEX" option. This field may be left 
blank. Valid options are as follows: 

ALL OTHER TYPES OF RADAR 

MLA = Merritt Island 
CNV =.Canaveral 
fAT Patrick AFB 
KSC .. Kennedy Space Center 

(IP Raw & Smooth) 
BDA .. Bermuda.FPS-16M 
BOQ = Bermuda FPQ':'6 
AZU = Azusa (IP Raw & Smooth) 
GBI = Grand Bahamas 
GTI Grand Turk 
ANT .. Antigua 
ASC .. Ascension 
CYI Canary Islands 
PRE = Pretoria 
CRO = Carnarvon 
WOM Womera 
HAW = Hawaii 
CAL California 
GYM = Guaymas 
WHS .. White. Sands 
TEX Texas 
EGL Eglin AFB 
VAN = Vanguard Ship 
RED = Redstone Ship 
MER Mercury Ship 
TAN Tananerive 
CNB = Canberra 
RTK = Range Tracker 

2.9-35 

,;.:",' 



MSC Internal Note 
No. 69-FS-2 
Mission G 

Col. 
34 
G, .. 

Col. 
35-80 

Multiple Log Tapes 

FSB, Apollo 500 

'C'-A'C' in column 34 of option card will 
cause the CP label of each printed MSG to 
also be printed. This option is applicable 
only when using RAE or USB format of print
out. 

Comments Field - This field may be left blank. 
Each option card is printed at the top of each 
page of listing. This field then becomes use
ful for labeling purposes. Such things as 
tape number, date, run number, etc., can be 
entered in this. field. 

The capability to de log more than one log tape within one job has been 
added. To utilize this capability it is necessary to separate each 
group of option cards with a card that has the word MOUNT punched in 
columns 1-5. To aid the operator in handling the job, a tape number 
should also be added to this card. (See Figure 2.9-2 for deck setup 
example.) 

On-Line Messages 

'CARD FORMAT ERROR - CARD SKIPPED' - Self explanatory. 

'MSG HAS BAD BYTE COUNT - RECORD SKIPPED' - This MSG indicated the record 
is not standard log record format. Either the wrong tape was hung or 
logical end of log tape has been passed without reading end of file. 

'TAPE HAS NO EOF OR IS REDUNDANT' - In addition to OS error recovery this 
program will skip redundant records up to a maximum of 6. If more than 
6 redundant records are encountered the above MSG will be Printed, the 
tape will be rewound and an attempt will be made to satisfy the next option 
card. 
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/HOCHlCK,9999999,01-01,11,USb TAF'E 4968 12/18/66 , 

/0120000,0120100,DI-0l,AL,USB DELOG ALL USB DATA SCl . 
jHOCHECK, 9999999,Ol-Ol,AL, k[X DELOb ALL SC1.DATA IN HEX 

/0124500,0130200,01-01,01, RAE, CkO DELOb, LOSPlJ RADAR fROM CARtlARYON 
j0125200,0125500,01-01.01.HEX lJELOG LOSf'lJ [<AliAI< I ti HEX 
0120000, 0120100, 08-0B,AL,HEX lJELOG sca DATA Iii HEX-12HRS-TO'-12HRSIMIt-i 

00 . no 0 00 a 00 00 oOCOOOOOOOOil~ 008,00 0900000 00000 ° 0'0000 000900000 
1 2 3 • 5 • 7 •• 1011 12 ~J 14 15 II a 11 • 20 ~ 22 23 24252127 21. 30')132 r ~~ 353;37 31314041424344 4S4i g ... 51 ~ 52535425.51. 5I1D!112 13M •• ,1' •• .. 11"12 n JII15 JI ii 711!". 

I 1111111 I 1 111111111 11111111111111111111111 1 11111111 11111111 l11i 11111111 

22 2222222 222222222222222222222222222222 2222222222222222 22 22222.22 222222221 

3333333 3333333 33333 3 33::333333333 3333 3333133333333333333 33333333l33333l3 

44444444444444444444444C44444444444 444144444 444444444444444414444~4444 4444444 

55555555555555555555555555 555555555 55555555555J55 55 5555555555555555555 55555 

'55G55S5'5666556~6G66666665666S666S5ij,G 6G656666665S1556655111656 1&6"5565666565 ' 

111111111171771171171111111 11111111117 111111111111111 111771171111111111111111 . 

1311111 111~S33 I 18 IS aS3il!SCB3:IISIII III.II!II "1111 llllili. ,aSIIISi31j 

99999S9~S999S999999399g~99999~9999993S19·39999!S59 999599999 9999S599 999 999999 
"J4~'J'IMnu~a~~n~~W~DUNHd~a~~~~~~~~V2~~~jUU~e.~~~~~~su~~u ••• ~~u"a~g.SN~n~~t~~n~~~ 

fiiiiiiI 

. Figure 2.9-2 Deck Setup Example 
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2.9.4.1 Off-Line Telemetry Report Processor (QMYPAPER) 

OPERATING PROCEDURES When the Real-Time Mission Program switches 
report processor tapes, the operator is instructed 
via the typewriter to keep TSPAP. This tape is 
saved for off-line processing. 

In order to process the tape, it is necessary to 
mount RTOSA and SMA disks. 

After mounting the' disks, the following cards 
are read in through the card reader: 

IITSPAP JOB (3S04,RTCC, 10 ,10, , ,2) , 'TM CONSOLE !;MSGLEVEL=l 
IIJOBLIB DD DSNAME=AS4D.MISC.UTILITY,UNIT=DISK,DISP=(OLD,KEEP) 
II EXEC PGM=QMYPAPER 
IISYSPRINT DD SYSOUT=A 
IISYSABENDDD SYSOUT=A 
IIDDQPAPER D)) UNIT=DISK DISP=(NEW,DELETE), SPACE=(CYL,S,S» 
I IRTDD0014 DD UNIT = TAPE, LABEL=( ,NL), DSNAME=TSPAPER, DISP= 

(NEW,DEEP),VOLUME=SER=TSPAP 

The operator is instructed via the typewriter 
to mount" the appropriate tape reel. 
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PROGRAMS AND PROCESSORS 

3.1 PROGRAM CODE NAMES. AND DESCRIPTIONS 

FSB, Apollo .500 

The tahles,in.this sectio~provide the code names, and descriptions of 
Mission Progr.ams, GSCCAT Real-Time Test Programs, Miscellaneous 'Utility 
Programs, Mission Tables, Library Programs, Intermediate library Programs, 
cards requiring deletion, LCS.requirements for load modules in A506.RTDS •. 
GSCCAT, A506.Misc.Utility, and A506.RTDS.GO. 

3.1.1 Mission Programs 

.Mission Programs for program processors are provided in Table 3.1-1, page 
3.1-3. 

3.1.2 ' GSCCAT Real-Time Test Programs 

GSCCAT Real-Time Test Programs for program processors are provided in 
Table 3.1-2, page 3.1-13. 

3.1.3 Miscellaneous Utility Programs 

Miscellaneous Utility Programs for program processors are provided in Table 
3.1-3, page 3.1-15. 

3.1.4 Mission Tables 

Mission Tables for program processors are provided in Table 3.1-4, page 
3.1-17. 

3.1.5 Library Programs 

Library Programs for program processors are provided in Table 3.1-5, 
page 3.1-31. 

3.1.6 Intermediate Library Programs 

Intermediate Library Programs for program processors are provided in 
Table 3.1-6, page 3.1-33. 

3.1.7 Cards Requiring Deletion 

Cards requiring deletion for program processors are provided in Table 
3.1-7, page 3.1-35. 
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3.1.8 LCS Requirements for Load Modules in A506.RTDS.GSCCAT 

FSB, Apollo 500 

LCS requirements for load modules in A506.RTDS.GSCCAT are provided in 
Table 3.1-8, .page 3.1-36. 

3.1.9 LCS Requirements for Load Modules in A506.MISC.UTILITY 

LCS requirement for load modules in A506.Mics.Utility are provided in 
Table 3.1-9, page 3.1-38. 

3.1.10 LCS Requirements for Load Modules in A506.RTDS.GO 

LCS requirements for load modules in A506.RTDS.GO are provided in Table 
3.1-10, page 3.1-41. 
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PROG. 
NAME 

" ," , 

BMOBATCH 
BMOBIAS 
BMOCSM 
BMOLSOS 
BMOlSSU 
BMOPAP 
BMOPLT 
BMORAFT 
BMORFS lO 
BMOTIMSU 
BMOT (MTV 
BMOVEC 
BMOVPS 
BMGCHAIN 
BMGPR 1M E 
BMGSTA 
BMlMEO 
BMlMPl 
BMlMTE 
BMMACC 
BMMOC I 
BMMISC 
BMMMAN 
BMMPAP 
BMMPR I 
BMMSEl 
BMMSTART 
BMMTPE 
BMMTRC 
BMPREP 
BM'lOCMED 
BM'll S INP 
BM'lLSMED 
BMRSnC 
BMSBURN 
BMSINT 
BMSLAD 
BMSl AMA 
BMSl DC 
BMSlPC 
BMSMED 
BMSPAP 
BMSPB I 
BMSTlM 
BMSVEC 

, 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

,B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
R 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

TABLE 3.1-1 

MISSION PROGRAMS 
, 

DESCRIPTION 

, . , 

." ' 

BATCH SLMPlAR Y 
'BIAS TABLE D$PV 

,DC ~UMMAR\ DI5PlA\ 
lOW SPEED DISPLAY 
LOw SPEED DISFLAY,SETUP 
PLATFORM ALIG~ DSPY 
BATCH RESIDUALS PLOT 
LM RENDEZ~CUS RADAR DSPY 
RESIDlAL SUM 5TATI5TICS 
TIME LINE DSP\ SETUP 
TIME LINE OSP' OUTPUT 
VECTOR COMPARISON ~SPY 
VECTOR PANEL SUMMARY DSPY 
CHAINING 
ONLINE PRINT CF TRAJ. bET. 
MODIFY STA. C~AR. 

ON~eOARDDATA MEO ceNTROl 
LAND SITE DETERMINE COMPS WORK BATCH PREP 
ONBOARD TIME EDIT 
CONVERGENCE MATH 
CONVERGENCE INITIALIZATION 
ON eOARD CONVERGENCE PROCESSOR 
MANEUVER PROPGGATION 
PLATFORPI ALIGN. CCNVERGENCE PROCEDURE 
FREE FLIGHT PROPAGATION 
D.C. EDIT 
ST AR TER 
TIME PRE EO I T 
REFRACTION CORRECTION 
ON-BOARD CBSERVATICN PRE-PROCESSOR 
D.C. MED CECOCER 
loS. INPUT 
L.S. "ED PROCESSING 
CHNGE RESIOUAl COPIP FROM TRUE TO MEAN 
MANEU~ER PROPAGATION 
D.C. INITIALI1ATICN 
LEM ATTITUDE CETER~INTATION 

ON BOARD DATA PROCESS CNTRL FOR LAND SITE DEHR.MIN 
lUNARIlRAI\SLUI\AR DC CONVERGENCE CONTROl. 
LUNAR/TRANSLUNAR DC PROPGATION CONTROL 
D.C. SWITCHES &MEOS 
lM ONPOARD PLATFORM ALIGN COMP PROCESS CNTRL 
LIS pel DECODER 
TlM/TRAJ INTERFACE ROUTINE 
VECTOR CCMPARISON CONTROL 

, . '."-, " " 
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PROG. 
NAME 

'BMSVPS 
BMTEST 
BMVElE 
BHXMAS 
CMCAXTDV 
CMDCMCl S 
CMDCMNAV 
CMDDTGTU 
CMDENTRY 
CMDERMEM 

. CMOGMTLU 
CMOLAMR T 
CMDLAMTG 
CMDllFTF 
CHDLXTOV 
CMDRFMAT 
CHDRXTDV 
CMDSEQ IN 

TABLE 3.1-1 (CONT'D) 

DESCRIPTION 

B VECTOR PANEL SUMMARY CONTROL 
B VEC & DC CNTRL PANELS PBI OATA ROUTING 
B .VECTOR EVALUATION 
B ON-BOARD DATA PRINTER 
C CMC E'TERNAL OELTA~VUPDATE DIS 
C CMC/LGC LANDING SITE UPDATE DSPY 
C CSM AND LM NA\ UPDATES DISPLAY 
C LGC DE SCENT lARGET UPDATE DSPY 
C CMC ENTRY UPDATE 
C CMC-LGC ERASABLE MEMORY UPDATE DSPY 
C GRND NETkORK LO UPDATE DSPX 
C CMC LAMBERT R1RN UPDATE 
C CMC LAM.BERT TARG UPDATE aSpy 
C CSM LIFTOfF n~py 
C EXTERNAL DELTA-V UPDATE DSPY 
C CMC AND LGC RfFSMMAl UPDATES DISPLAY 
C RETllOFIRE EXT. DElTA-V UPDATE DISPLAY 
C SLV SEQ INITIATE UPDATE DSPY 
C SLV GENERAL UPDATES DSPY 
C SL" NAV IGAT ION UPDATE DSPY 
C SL" S~ITCH SELECTOR DSPY 
C SWITCH SElECTCR COMMAND DSPY 
C SLV TARGET UPCATE 
C SL V TIME BASE UPDATE OSPY 
C CSM TIME INCREMENT UPDATE DSPY 
C CMC E'TERNAL DELTA-V UPOATE GENERATOR 

FSB. Apollo 500 

. CMDSVGEN 
t::MDSVNAV 
CMDSWSH 
CMDSWSl T 
CMDTARGT 
CH DTMBSE 
CMOTMEIN 
CMMAXTOV 
CMMCMCL S 
CMMCMNAV 
CMMDTGTU 
CMMENTRY 
CMMERMEM 
CMMGMTl U 
CMMlAMRT 
CMMLAMTG 
CMML IHF 
CMHLXTOV 
CMMRFMAT 
CMMRXTDV 
CHMSEQIN 
CHMSKfNT 
CHMSVGEN 
CMMSVNAV 
CMMSWSF.l 
CMMTARGT 
CMMTHBSE 

C CMC/LGC LANDING SITE UPDATE LOAD GENFRATOR 
C CSM NAVIGATION UPDATE 
C LGC DESCENT TARGET UPDATE LOAD GENERATOR 
C GENE~ATES CMC ENTRY UPDATE 
C CMC/LGC ERASE MEMORY UPDATE LOAD GEN 
C GRND NETwORK LO UPDATE 
C CMC LAMBERT R1RN lPDATE 
C CMC LAMBERT TARG LPDATE 
C CSM LIFTOFF UPDATE 
C LGC EXTERNAL CELTA-V UPDATE GENERATOR 
C CMC AND lGe REFSMMAT UPDATE GENERATOR 
C RETROFIRE EXT DELTA-V UPDATE GENERATOR 
C SL" SEQ INITIATE UPDATE 
C DCS 0/111 ROLTING 
C SLV GENERAL UPDATES LOAD GENERATOR 
C SLV NAVIGATION UPDATE 
C SLV S~ITCH SELECTOR UPDATE 
C SLV TARGET UPDATE 
C Sl V TIM E BA SE UPDATE 
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TABLE 3.1-1 (CONT'D) 

FROG. 
NAME 

, 

DESCRIPTION 

CMMTMEIN C CSM TIME tNCR UPDATE GENERATOR 
CMRMEDIN C DCS MED DECODER 
CMSDCSXT C DCS )(/o'IT PRG. 
CMSDTVLU C -pCS C/TV"RDUlING 
CMSEQNUM C UPDATE SEQUENCE NUMBER 
CMSPBIDC C DCS ROUllNG 
CMSTATUS C DCS STATUS DSPY DRIVE 
CMSWITCH C MED ENTRY OF CCS SklTCHES 
EMoCHECK E CHECKOUT MONI10R 
EMDGAGSN E AGS NAVIGATIOf\ UPDATE 01 SP,LAY 
EMoGLMST E LEM OPTICS SUPPORT TABLE aSpy 
EMoGPING E MSK FORMATTER 
EMDGS IN G E MSK DSP Y 
EMDGSITE E LUNAR POSITIOf\ DISPLAY' 
EMDGSUPP E GUIDANCE OPTICS DSPY 
EMoLANDM E LANDMARK ACQUISITICN oSPY 
EMDPESAD E EXPERIMENTAL SITE ACQ DSPY 
EMDSPACE E SPACE otGITAL5 OSPY 
EMOSSMMD E SUNRISE/SET, r-OONIHSE/SET DSPY 
EMOSTAC E NEXT 5TA CONTACT 
EMGABMED E MED DECODER FeR G, A, & B MEDS 
EMGDLSAO E lSAO TV FORMA1TER 
EMGEARl A E GRND 'TARG AOS l.OS 
EMGENGEN E GEN CONTACT GENERATCR 
EMGGPCHR E GRNO PT CHARACTERISTICS BLOCK ROUTINE 
EMGLMRAT E LEM RE-AlIGNMENT RDUTtNE 
EMGMLSAD E LUNAR SURfACE ALIGN MATH 
EHGPRINT E TRAJ UPDATE O~-lINE PRINT 
EMGSCPNG E MSK MAT~ 
EMGSDEMT E GRNO TARG LO SGT 
EMGSTGEN E GOST REFSMMAT MAl TENANCE 

FSB" Apollo 500 

" 

, 

[EMGSTLlA E LM LUNAR SURf ALIGN COMP REFSMMAT & BODY ALIGN 
EMGSTLLD F. LM LUNAR SURF ALIGN COMP'LAUNCH REFSMMAT & AZIMUTH 
EMGSTSNG E STAR SIGHTING MATH 
EMGSTSTM E GOST REFSMMAT STORE/PRINT 
EMGTELTR E GOST REGSMAT TELEl'YPE TO ACR 
EMGTVMED E MED LOAD MCDULE FCR lUI CODES 
EMGVECST E HISTORY VECTOR FElCH 

, EMGXVTRA E ACR TRANSFER 
EMKEYGEN E KEYHOLE CONSTRAINTS ROUTINE 
EMLAMBNP E LAMBDA GNP MA1RIX ROTATION 
EMMCBND E C-BANe MATH 
EMMOUO E 000 C PABILIT~FOR REMOTE SITE ACQ 

, EMMOYNEL E MATH PROCESSI~G 

• EMMDYNMC E FOO ORBIT DIGITALS 

, 
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PRO!;. 
NAME 

EMMEN I E 
EMMENV E 
EMMGFOA I E 
EMMGLCVP E 
EMMGLMS T E 
EMMGLSXT E 
EMMGSTCK E 
EMMGSTMP E 
EMMGSTMX f 
EMMlINUS E 
EMMRMO E 
EMMSBNO E 
EMMVRTTY F 
EMMXTR E 
EMSCTRL E 
EMSEPH E 
EMSHV E 
EMSGLSAD E 
EMSGSUPP E 
EMSbSF E 
EMSlSUPP E 
EMSMISS E 

,EMSNAP E 
EMSSACQ E 
EMSTAGEN E 
EMSTIME E 
EMSTRAJ E 
EMX ING E 
GMDTVGID G 
GMGCARD G 
GMGOMED G 
GMGMED G 
GMGPMFD G 
GMlCSlQO G 
GMlGSTCH G 
GMLRFSRT G 
GMPREINT G 
GMRSODO G 
GMRSDDDL G 
GMSOELQG G 
GMSDFTPH G 
GMSOISP G 
GMSF III G 
GMSINT G 
GMSMED G 

TABLE 3.1"'1 (CONTID) 

DESCInPTION 
... 

ENCKF INTEGRA10R 
OTC DAY/NIGHT ROUTINE 
LM GIMBAL/FDAI ANGLES ~OUTINE 
CSM/LEM LOCAL VERTICAL PLATFORM ALIGNMENT 
LEM GUIOE OPTICS ~SK MATH 
LEM OPTICS REFSMAl PROCESSOR 
SUN-MCON-EART~ OCCULAT.ON 
GUIDANCE OPTICS Sl;PPORT TABLE 
CSM/LEM OST MTX STORE ROUTINE 
lIBRAlION-NUCATION MATRIX .PRINT MODULE 
RELATIVE MOTICN DIGITAlS DSPY 
S-BAND MATH 
TELETYPE MANElVER INFO TO GODDARD 
SPHERICAL TO INERTIAL CONVERSION 
ORBIT MISSION CONTROL SUPFRVISOR 
EPHEMERIS CONTRCL 
FETCH NEAREST FREE FLIGHT VECTOR 
LM LUNAR SURFACE ALIGN CONTROL 
GUIDANCE OPTICS DSPY SUPERVISOR 
lUNAp StRFACE EPH. GENERATOR 
LEM OPTICS SUP 
EPHEMERIS CON1ROl 
GENERAL ORBIT DSPY SUPERVISOR 
CONTRCL LOGIC FOR GTXSACQ 
STATION CONTACTS GENERATION 
PERIOCIC fUNCTIONS SUP 
TRAJ UPDATE 
HOR IZ CROSS ING MODULE 
T.\!. GUIDE 
MED£SWTCH O\!ERID CRD INPUT CTl IN RT 
D COCE MEC DECODER 
CENTRL MEO LOAD MODULE 
MED LOAC MODULE FOR 'P' CODES 
lC S ALLOCAT 10" 
PLACE STATION CHARACTERISTICS ON LOG TAPE 
RESTART MODULE 
PICKUP STATIO" CHARACTERISTICS FROM LOG TAPE 
HIGH PRIORITY ACTIVITY INDICATOR 
LOW PRIORITY ACTIVITY INDICATOR 
REAL TIME DEleG 
PHASE DETERMINER 
OSPY SUP FOR 5VS INTG DSPYS 
DATA TABLE INITIALIZATION 
IN ITIAL IZATIO" 
LOGIC FCR 'P' CODE MEDS 
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PJ\.0G • 
. "NAME 

GMSPHAS E 
GMSPR IN T 
GMSREMEO 
GMSRMEOA 
GMSRMMED 
GMSWITCH 
JMDELETE 
JMGHIN IT 
JMGINlTZ 
JMGMED 

. JMMDAPAC 
JMMLAI 
JMMRESID 
JMQGET 
JMQTLMDA 
JMQUSBAD 
JMRMSFN 
JMSHLOAS 
JMSSUPER 
JMSWITCH 
JMXDDD 
JMXDTV 
JMXGNGPR 
JMXPHASE 
JMXPHPTR 
JMXPLPTR 
LMDHAP 
LMDMVMP 
LMGHINlT 
LMGINITZ 
LMGMED 
U4MAPPDS 
LMMGRP 
LMMMDP 
LMMNFM 
LMMRKNI 
lMMRKNII 
LMQAGCTM 
lMQCBAND 
LMQHIGHS 
LMQHIGHI 
LMQIPRRD 
LMQIPSMD 
LMQLGCTM 
LMQUSBLR 

TABLE 3.1-1 (CONT'D) 

.. 

G .pHASE CHANGE 
G OUTPUT PRINT 
G . RESTART ~ED DECODER 

DESCRIPTION 

G RTDS MACRO CO~TROL BY MED 
G 0 CODF ~EO PRCCFSSOR 
G SIM HARDWARE SWITCHES 
J DELE1E DESCENT/ASCENT PHASE 
J DESCENT/ASCENT HOLD PHASE INITIAL 
J INPl!T/PO~ERED FLIGHT INI TIAt. 
J DESCENT/ASCENT MEO INPUT 
J DIG ANALOG PRGS/AGS CALCS . 
J SET UP INPUT TO Ll!NAR ASCENT INTEGRATOR 
J DESCENT/ASCENT DELTA .R DOT RESIDUAL 
J GET MED PROCESSING 
J DESCENT/ASCENT TL~ INPUT 
J DESCENT/ASCENT USB INPUT 
J DESCENT /ASCENT START GHANGE MEO INITAIAL 
J DESCENT/ASCENT HOLD PHASF SUPER 
J POWERED FLIGHT/HOLD PHASE eNTRl 
J DESCENT/ASCENl SWITCH INPUT CNTRL 
J DIG DSPY DRIVER 
J NOMINALS & O/TV 
J GO/NO GO PRINTER 
J PHASE CHANGE CONTROL 
J PHASE INTERFACE PRINTER 
J PHI LAMBDA R PRINTER 
L MANEUVER MONITOR ANALOG 
L MANEUVER MONITOR DIGITAL 
L LAUNCH HOLD PHASE INITIAL 
L LAUNCH INITIAL 
L LAUNCH MED DECODER 
L PRESENT POSITION & DATA SELECT 
L PLATFORM INITIALIZATION ROUTINE 
L HIGH SPEED OUTPUT CALCULATOR 
L CALCULA1E NOMINALS FOR MANEUVER 
L IMPACl PREDIClOR fOR POWERED FLIGHT 
L LAUNCH IN1EGRATOR HANDLER FOR OR61T PHASE 
LAGC LAUNCH INPUT PROCESSING 
L HIGH SPEED INPUT 
L HIGH SPEED INPUT & CONTROL 
L EP FOR LAUNCHTI~E QUEUE FOR LMQHIGHS 
L IP(RI INPUT PROCESSING 
L IP(SI HS INPUT PROCESSING 
L LGC tAUNCH INPUT PROCESSI NG 
L LAND (USB) INPUT PROCESSI NG 
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TABtE 3.1-1 (CONT'b) 

PROG. 
NAME .. DESCRIPTION 

LMRKNI L ~AUNCH NUMERICAL INTEGRATOR 
LMRMANLJl L . PCK AND ESOS LOGIC 
LMRMANU 2 L IP LO LOG IC 
LMRMANU3 L TLM EVENT LOGIC 
LMRMANU4 l H.S. ABORT INITIATOR, GMTGRR, GMTlO 
LMRMANU5 L 30 SEC PRNT OlT & EVENT TIMEOUTS 
LMRMANU6 L LAUNCH PHASE lER~INAT(ON 
LMRMANU7 L ORB IT-TO-lAUNCH HIS I NPUT TASK I NTERFCE 

. LMSACTRL L ABORT OLTPLT (NTL 
. LMSBSUPR L HI S LAUNCH AB(R T IORBI T CONTROL 

. LMSHLDPH L LAUNCH HOLD PI-·ASE 
LMSHSOS L HIGH SPEED DSPLY CCNTROLlER 
LMSNCTRl l ABORT NC~INAl CNTl 
LMSSUPER L POWERED FLIGHT CALCULATIONS 

FSB, Apollo 500 

LMSTRPNT L OUTPUT VECTOR5 USED IN LAST STRIP CHART COMPS 
LMTMSTRP L STRIP CHART PROCESSOR 
LMXAINIT L H-S ABORT INIllAlllATION 
lMXANDTV L ABORT NOMINAL D/TV fORMAT 
LMXOOO L LAUNCH DOD DRIVER 
LMXDDD5 L PHASE CHANGE LAUNCH DOD DRIVER 
LMXOTV L LAUNCH D/TV DRIVER 
LMXGNGPR L GOINO GO PRINT 
lMXHSOTV l ABORT OITV OUlPUT 
LMXHSPTR L ORBIT H-S PRINT PROCESSOR 
LMXINITL L OUTPUT INITIAL 
LMXPHASE L PHASE INTERFACE LOGIC 
LMXPHRT·L LAUNCH INTeRFACE PRINT PROG RAM 
LMXPPB L LAUNCH PB DRIVER 
LMXPPBI L LAUNCH PB INIlIAL 
LMXPRNTR l LAUNCH ON-LINE PRINT 
LMXQDTV L HS ORBIT TV GLIDE OSPY 
LMXQLGIC L PHASE INTERFACE CONTROL 
LMXSPSPR l SPS BURN PRINT 
lMXTVGEN L O/TV GENERATION 
PMOARM 
PMDDMT P 
PMOOTVCC P 
PMDGPM P 
PMOlOPP P 
PMOLRBT I P 
PMOMCCCH P 
PMOMCCTR P 
PMDMPT P 
PMDPAO P 
PMOREAS T P 

. 

. OM T D 5P 't 
TWO-I~PULSE CCRREClIVE COMBINATION DSPY 
GPM DSPY 
LUNAR MODULE OESCENT PLANNING DISPLAY PROG. 
LUNAR ORBIT l~SERTION DISPLAY 
MIDCOlR5E CKOlT DISPLAY 
MIDCOLR5E TRADEOFF 
MISSION PLAN TABLE DSPY 
PERIGEE ADJUST DSPY 
ABORT SCAN TAB OSPY 
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PROG. 
NAME 

PMDREDIG P 
PMDRET P 
PMDRETT P 
PMDRPT P 
PMDSFPOS P 
PMDTIMP P 
PMDTIPSS P 
PMDTl IPl P 
PMDTRDFF P 
PMKMED P 

. PMMHG P 
PMMAEGS P 
PMMAPD P 
PMMATC P 
PMMCEN P 
PMMCRE P 
PMMDAB P 
PMMDAN P 
PMMDK I P 
PMMDMT P 
PMMEAB P 
PMMENS 
PMMEPP 
PMMFBS P 
PMMFIT P 
PMMFPC P 
PMMfP2 P 
PMMFSETP 
PMMFUD P 
PMMGES 
PMMGPM P 
PMMIEV P 
PMMITl P 
PMMlAEG P 
PMMlAI P 
PMMlCG P 
PMMlC I P 
PMMlCP P 
PMMlDI P 
PMMlDP P 
PMMlOPP P 
PMMlIB P 
PMMl ITE P 
PMMllWP 
PMMlRBT I P 

... 

TABLE 3.1-1 (CONT'D) 

DESCRIPTION 

RTN TO EAAT~ DIG DSPY 
RENDEZVOUS EVALUATION TABLE OSPY 
RTN TO EARTH lARG TAB DSPY 
TIMES, VELS,S MAN. PT.S OSPY PROCESSOR 
OSPY FOR PZSFPTAB 
TWO I~PVLSE MllTIFLE SOLUTION DSPY 
TWO-IMPULSE SINGLE SOLUTION OSPY 
TU PLANN ING 
ANALeG TRADE CFF DSPY 
K-MEO DECODER 
AEG LOA[ MODULE 
AEG LOAD MCDULE 
APOGEE, PERIGEE D.ETERMINATION 
ABORT TRAJECTeR'\' CCMPUTER 
COAST INTEGRATOR 
CONCENTRIC SECUENCE RENDEZVOUS PROGRAM (HEIGHT CONVF 
RTRN TO EARTH DISCREET ABORT 
DAY/NIGHT 
OK I LOAD MOOULE 
OMT MAT~ MODULE 
RTN TC EARTH CONIC LOGIC EARTH CENTERED 

PRECISION TRAJ COMPUTER 1 
FOR~ARO ITFRA10R 
CONIC TRAJ CO~PUTER 1 
CONIC TRAJ CO~PUTER 2 
COMPUTES & QUEUES DKI RENDEZVOUS EVALUATION TABLE 
FREEZE/UNFREEZE/OELETE PROCESSOR 

GENERAL PURPO~E MANEUVER MATH PROCESSOR 
EARTH ORBIT I~SERTICN PROGRAM 
ITERATION LOOP MODULE 

LUNAR AEG 
LUNAR ASCENT INTEGRATOR 
MIOCOURSE CORRECTtCN FIRST GU~SS LOGIC 
SUPER~[SOR FOR INTEGRATOR TRAJ 
MIDCOURSE CORRECTION SUPV. 
LM LUNAR DESCENT ~t"ERtCAL INTEGRATION AND GUIDANCE 
LM LUNAR DESCENT PRE-THRUST TARGETING MODULE 
LUNAR MODULECESCE~T PLANNING PROG. 
LIB ROUTINE MCDuLE 
RTRN TO EARTH, TLI 000 LIGHTS 

LUNAR ORBIT I~SERTICNAL COMP UNIT 

3.1-9 



MSC Internal Note 
No. 69-FS-2 
Mission G 

PROG. 
NAME 

TABLE 3.1-1 (CONT'D) 

DESCRIPTION 

PMMLSPQ P CONCENTRIC SECUENCE RENDEZVOUS PROGRAM 
PMMLTR 
PMMMAB P MOON-CENTERED ABORT CONIC lOGIC 
PMMMCD p. MANEUVER CONFCR~ATION & DIRECT INPUT 
PMMMED P M-MED DECODER 
PMMMLC P MANEUVER LINE CONTROL 
PMMMPT P MISSION PLAN TABLE MATH 
PMMPAB P RETURN TO EARTH DIGITAL SUPERVISOR 
PMMPAO P PERIGEE ADJUSl ~ATH PROCESSOR 
PMMPHL P PHASE LAG COMP AT CIRCULARIZ'N MAN. PT 
PMMPNE P PLANE CHANGE 

. PMMPTE P TRANSFORMS PlLMLINE TO ECr 

FSB, Apollo 500 

PMMRFAP P RETURN TO FAR TH ABORT PLANNING SUPERVISOR 
PMMREAST P RETURN TO EAR1H ABORT PLANNING SUPERVISOR 
PMMREDIG P RETURN TO EAR1H ABORT PLANNING SUPERVISOR 
PMMRED~C P RETURN TO EARTH ABORT PLANNING DELAY STATE GEN. LOGI 
PMMRETRO P RTRN TO EARTH TRADE Off SUPV 
PMMRKJ P CSM/LEM POWERED FLIGHT INTEGRATOR 
PMMSCH P SCHEDULING LOGIC 
PMMSfP[N P INTERPOLATOR FOR SKELETON FLT PLAN TAB . 
PMMS IU P SI VB TL I Nt & IGM GLIDE 
PMHSPT P SIVa TLI IGM PRE-THRUST TARGETING 
PMMTISS P TWO-IMPULSE S[NGLE SOLUTION COMPUTATION 
PMMTLC P TIME OF ARRIVAL AT SPECIFIED LONGITUDE 
PMMTLM P BACKWARD INTERATOR 
PMMTLN P BACKWARDS TRAJ INTERGATED caMP 
PMMUDT P CHNGE BODY HEADS ORIENT'N & THRUST TRIM ANGLES 
PMMWTC P WT CHANGE/FUEL RE~AINtNG 
PMMXFR P GPM PERIGEE ADJUST TRANSFER 
PMQAFMED P 'F' MED MCDUlE 
PMQAFMSG P ONLINE PRINT FOR RTRN TO EARTH. TlI 
PMSEXE P MANEUVER EXECLTION 
PMSTICN P TWO-IMPULSE C~TRL 
PMSVCT P VECTOR INPUTS 
PMSVEC P MANEUVER COMPlTATION SUP 
PMXSPT P MISSICN PLANNING eN-LINE PRINT 
RMDABRT R RFO MODE 1/[[ ABORT DIGITALS 
RMDASCND R ASCENC NODf DSPY 
RMOATVR R RFO DEORelT ANALOG 
RMOOBMP R DEORBIT OIGI1ALS DSPY 
RMODPSA R DEORBIT PREDICTEO SITE ACQ DSPY 
RMOEAPP R ENTRY/ABORT PRESENT POSITION, MSK 2004 TEST ONLY 
RMOEIED R ENTRY INTRFCE EVAL OSPY 
RMOGEDD R GUIDANCE ENTRY OIGITALS DSPY 
RMDGTD R GRND TRK DIGI1ALS 
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TABLE 3.1-1 (CONT'D) 

;. PROG. 
NAME 

RMOGTDL R GRND TRK OIGI TALS 
RMOGTS RORBIT REENTRY 

DESCRIPTION 

RMDHSED R HS ENTRY DIGI1ALS 
RMDLPD R LUNAR POSITIO~ DISPLAY 
RMDREAO R RFO ENTRY/MODE 111 OIGITALS OSPY 
RMOREC R RECOVERY ZONES OSPY OATA FORMATTER 
RMDRET R RETRO ELAPSED TIME eSpy, MSK 354 
RMORTSD R RECOVERY TARGET SELECTION DSPY, MSK 1454 
RMORTSEP R RETRO SEPARATION TABLE OSPY 

. RMDRXDV R EXTERNAL DElTA V-LAMBERT PARMS 
RMOTADD R AEROCYN~MICS CSPY 
RMOTARG R TARGET TABLE DSPY 
RMGENT R ON LINE ~ESSAGE OtTPUT. 

FSB, Apollo 500 

RMGTTF R ON CONVERGENCE PRIN1RETROFIRE PARAMETERS 
RMMASCND R ASC.ENCING NODE COMPS 
RMMATT R THRtST DIRECTION E ATTITUDE 
RMMBARR BACKUP FUIDANCE & FOOTPRINT 
RMMBGC R COEFFICIENTS FOR BACKUP GUIDANCE 
RMMDBC R TEMP TTF DATA FOR RMMOGC 
RMMDBF R INITIAL BOUNDARY CALC. FOR FIRST GUESS TTF 
RMMDBM R DEDRBIT COMPUTATIONS 
RMMOBN R RETROFIRE CON~ERGENCE 
RMMEACC R CAPE CROSSING 
RMMGIT R CONST~NT G ITERATION 
RMMSAG R REENTRY STATICN CONTACTS GENERATOR 
RMMUDAT R TARGET TABLE lPDATE 
RMMYNI R RFENTRY NUMERICAL INTEGRATOR 
RMRMED R MEO DECODER WITH REENTRY, RETRO, & RECDV AIDS 
RMSDBMP R DEORBIT eNTRL 
RMSOEAD R REENTRY D5PY CNTRL 
RMSMED R INPUT CNTRL FOR RETROFIRE PLANNING TABLE 
RMSMIC R MASTER INTEGRATOR CNTRL fOR REENTRY & DC 
RMSMIRC R REENTRY INTEGRATOR CONTROL UNIT 
RMSNIT R INTEGRATOR CNTRL 
RMSPECT R REENTRY TRAJ CNTRL 
RMSRMED R TRAJ MED CONTROLLER 
RMSSCS R REENTRY SPACECRAfT SETTING CNTRl 
RMSTLM R TLM TRAJ DATA 
RMSTTf R RETROFIRE OUTPUT CONTROL 
TMCOODLD T CSM DOD EVENTS ADDRESS RESOLVING MODULE 
TMCENTRF T TV DU~P FOR TLM HIS INPUT 
TMDPSLGG T DSP BlRN LOG/PRINT 
TMDSPRE~ T REQUEST T~SK eSpy 
TMHSCSMC T CSM HS COMP MCDULE 
TMHSCSML T CSM HS LI~E MCDULE 
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TABLE 3; 1-1 (CONT'n) 

- ,', .- '"., , ,,"" ,," 

PROG. 
NAME , DESCRIPTION 

TMHSCSMP T CSM HS PLAYBACK MCDULE 
TMHSLEMC T ' LEM COMP MODULE 
TMHSLEML T lEM HS LI~E MCDULE 
TMHSLEMP T lEM HS PLAYBACK MODULE" 

, ' 

FSB, Apollo 500 

JMHSNPDS T HS NUel EAR PARlICLE DETEC T SYSTEM MODULF 
JMHSSIUL T HS SIU ~IVE MCDUlE 
TMlSDISP T TlM lIS OUTPUT CN1Rl FUNCTION 
TMQTMED T MEOOECCOER 
TMSDCNSl T TlM CONSOLE 
TMSMEKIN T SMEK INPUT PROCESSOR 
TMSTATUS T TlM STATUS DSPY 
TMSUPER 1 T TLM CNTRL lASt< INPUl SERVICER 
TMSUPER2 T TLM CNTRL lASt< INITIAL 
TMSW ITCH T MEO S IMULAllCf\ CFSWIltH INPUTS 
TMTASSEL T XREF-CALS LIMITS SWITCH-SElFCTORS LOADER 
TMXGOCTL T GUiCANCE DSPY 
TMXGSTRP T GUIDANCE STRIP CHARl 
TMXLSREB T REBROAOCASl 
TMXPAPER T ON-LINE REPORT 
TMXSYSPL T TlM SYSlEMPLCTS PROCESSOR 
WMMALLNM W NOMINALS CALCS 
WMMCALPP W CALC PRESENT POSITION RASTER VALUES 
WMMILPHV W HEIGHT, LAT, LONG. VELOCITY CAleS 
WMMPlTNM W NOMINAlS PLOT 
WMPRINT W ONLINE ERROR PRINT 
WMRMEDIN W MEO DECODER 
WMSINIT W PHASE CHANGE INITIAL 
WMSMSK W PB AMSK DECODER 
WMSSPPGC W OUTPUT SUPER 
WMSSUPER W INPUT SUPER 

, 
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PROG. 
NAME 

AMLMSP R 
EMPR INT E 
EMSYSINT E 
EMTEST E 
GMD.ISPL A E 
GMOISPL 1 E 
GMGISPIE G 
GMGRSP lEG 
GMPREINT G 
GMS IMPL E G 
JMTlMSIM J 
JMXlMSFN J 
JMXISHEL J 
JMXZSTRP J 
JMXlTAPE J 
LMGAGC IU l 
LM.GMED l 
LMSHUNIT L 
LMXORPH L 
lMXZDPHS L 
LMXZSHEL L 
PMSVIEW P 
RMOEAPP R 
RMOUMP R 
RMLABEL R 
RMSNAP R 

.RMTEST R 
RMTRACE R 
RMTYN I R 
TMCHAINA T 
TMCHA INM T 
TMOATCTL T 
TMOATCTP T 
TMGOEBUG T 
TMIDAAGC T 
TMIOAAGS T 
TMIOAAMD T 
TMIDACSM T 
TMIDAGEN T 
TMIOAlEM T 
TMIOALGC T 
TMIDAOUT T 
TMIOASIC T 
TM IDASI I T 
TM IDASIU T 

TABLE 3.1-2 

GSCCAT REAL-TIME TEST PROGRAMS 

.. ... 

DESCRIPTION 
. 

PRELI~INARY PRINT .& GMSINT CAllER 
TEST PRINT ROlTINE 
INITIALIZES M~GVEH 
DRIVER FOR EAPRINT 
DSPY CHECKOUT 
DUMMY FOR USE wiTH GMSNAP 
ISSUES SPIE MACRO 
RTATTACH GMGI!PIE 

. 

PICKUP STATIOII CHARACTERISTICS FROM lOG TAPE 
NEw VERSION PRE-RELEASE 'T~ST DRIVER 
DESCENT/ASCENT Tl~ SIM DRIVER 

" 

DOPPLER & RESIDUAL HIST 'DELOG 
DESCENT ASCENT DElOG 
STRIP CHART PROCESSOR 
BUILD NASA TRAJECTORY TAPE 
AGC IL TLM INPUT CNT~L, 
LAUNCH MED DECODER 
HOLD PHASE UNIT CNIRl 
LAUNCH PHASE INTERFACE DRIVER 
HS ORBI T DELOG 
FORTRAN ROUTIIIE TO liST lAUNCH lOG TAPE 
TESTING LM 
ENTRY/AeORT PRESENT POSITION, MSK 2004 TEST ONLY 
SNAP PROGRAM 
RTOS =, VERSICN =, & IPL DATe PRINTER 
SNAP ARRAYS 
REENTRY COMPo TES1 
TRACE CPU ACTIVITY IN DEBUGGING 
RMMYNI UNIT TEST DRIVER 
INPUT STACKER 
INPUT STACKER 
SIMSIC DATA DRIVER 
PLAYBACK DATA GENERATOR 
TKDEBlG LOAD ~ODUlE 

DUMP AGC DATA 
DUMP AGS GATA 
DUMP AMD DATA 
DUMP CSM DATA 
DUMP GEN DATA 
DUMP lEt-I DATA 
DUMP LGC DATA 
IDA SCORING OlTPUT MODULE 
DUMP SIC DATA 
DUt-IP SII DATA 
DUMP SIt: DATA 

,. . 
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No. 69-FS-2 
Mission G 

.' ," 

PROG. 
NAME 

'. 

TMJSPRNT T 
TMMEDDSP T 
TMQJTEST T 
TMSIMCDS T 
TMSIMCIM T 
TMSIMCRO T 
TMSIMMED T 
TMSIMSIC T 
TMSIMTYP t 
TMTAPE T 
TMTCBOMP T 
TMTCBTIM T 
TMTESTMD T 
HUERTAS T 
WMMTESTR W 

I···' 

,. 

-TABLE,~.1-2 (CONT'D) 
..... , .. ' '. 

DESCRIpTION 
''-'- --'---'-

"INTERMEDIAtE CATA ARRAY PRINTER 
,DRIVES MEC DISPLAYS 

IDA SCORING PROCE5SING MODULE 
SIC DATA GENERATOR 
SIM MED SkITCH ,INPUT 
REAL TI~E INPUT SIMULATOR (CAROl 
REAL TIME MED SIMULATOR 
TLM SUBSYSTEM REAL liME SIMULATOR 
REAL TIME INPLT SIMULATOR (TYPEWRITER) 
FORMATS TSPAP TAPE FOR PRINTING 
TCB SNAP. PROGRAM 
TCB SNAP TIMING 
TEST MED PROCESSOR 
ZEROS OUT INDICATED TABLE. 
PB OUTPUT TASK DRIVER 

, ' " '. 
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MSC Internal Note 
No.' 6g:"'rS-2 ' 
Mission G TABLE 3.1-3 

FSB, Apollo 500 

PROG. 
NAME 

FORTRAN 
I EBMOVE 
LINK EO [T' 

QM.lCONV G 
QMBlSTPR G 
QMCLDTAB G 
QMOABNOR G 
QMOBUG L 
QMQCIMR G 
QMOCPINR G 

.QMOOCSR C 
QMOOO'OR G 
QMOOTVR G 
QMOELOG G 
QMDELOGR G 
QMDEMODR T 
QMOHEXR G 
QMOHSCMR 
QMDHSINR T 
,QMOICR G 
.QMOlSDL G T 
QMOMEDR G 
QMONTVR G 
QMOPLOTR G 
QMOPR INR G 
QMDRKMSK G 
QMORNSOR G 
QMORTYWK G 
QMOSTCHR Q 
QMDTL TVP T 
QMDTTYR G 
QMOTVER G 
QMDVERSR G 
QMEPHEM P 
QMFDSUPR T 
QMGEPH P 
QMLSTLMS G 
QMMACLST G 
QMMACREF G 
QMMBLO P 
QMMCGX R 
QMMFIT L 
QMMSKLST G 
QMNEAKY T 
QMPOTEDT T 

MISCELLANEOUS UTILITY PROGRAMS 

DESCRIPTION 

INTERNAL MACRC VS. MI SSION UB,. MACRO CROSS";REF. 
OUTPUT FROM LCCAL DATA SET TO LOCAL TAPE 
GENERATE DVNAfoI,I.C BKGRND SLIDE FOR NEW OTE EQlJIPT'; 
ABEND OPTION FOR DELOG, PROGRAM 
DEBUG ROUTINE FOR 'MMFIT 
DELOGS C1M INPUTS 
DELOG S CP INP tT S 
DELOGS ncs OU1PLT 
DELOGS ODO'S 
DELOGS D/TV I~ TUBEIMA~E 
DELOG CARC DECODER 
DELOG CONTROL PROGRAM 
ERASABLE MEMORY OCTAL DUMP 
HEM OPTION FOR DELOG PROGRAM 

DELOG H.S. RAOAR INPUT 
TAPE EDITING ROUTING 
DELOG L.S. RADAR INPUT 
DElOG MED I/O 
D/TV [ELOG FOR TESTING 
DE LOG PLOlTER OUTPUT 
DElQG PRINTER OUTPUT 
DRK TO MSK lA8LE SETUP ROUTINE 
DElOG DIlV 
STATISTICAL OlTPUT PROGRAM 
MISe lTILITY FROG 
DELOG TTY IN hARD COPY FORMAT 
DELOG TTV IN CCTAL 
SHOW MSK & CHANNFLS LATCHED ONTO 
PRINT IDENT OF LOG TAPE 
SUN/MOON EPHE~ERIS TABLE FROM TAPE 
TLM OFFLINE M(DULE 
SUN-MOON EPHE ~ERI 5 OFF-U NE 
LIST LOAD MOOtLE SIZES AND ATTRIBUTE.S 
LIS T . foI,ACRO 'CR C S S-REFRENCE AFTER SORT 
SEARCHES SOURCE CODE FOR MACROS 
BUILDS DATA TABtE 
OFF-LINE AEROCYNAMICS 
GENERATES CUR \iE FIT COEFFIC IENTS 
MSK SEQUENTIAL lIS1ER 
GENERATE TLM lV DIRECTORY 
OFFLINE DATA GENERATOR & PROCESSOR 
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MSC Interna1Note 
No. 69-FS-2 
Mission G 

PROG. 
NAME 

TABLE 3.1-3' (CONT'D) 

,DESCRIPTION 

QMPNREAD G READING OF PEN EPHEMERI STABLE 

FSB. Apollo 500 

OMPRGNAM G . GENERATES LIST OF MODULE NAMES BY SUBSYSTEM 
OMPWRCHT G GENE~AT'ES CHART~ FbR. MISSION BUILD 
QP4RClPS G COMPRESS ROUT INE 
QMRCNV' G NASA~/NTAPE CONVERTER 
QMRMEO Q M I SC lJTILITy'PROG 
QMROUTE 
QMRUPOR G 
OMSCED G 

. QMSEARCH P 
OMSIC 
QMSRPM G 
QMSSllST G 
QMSTR IN G G 
QMSTRP G 
QHTDUP G 
OMTLMMAPG 
QMTlMSZ G 
QMTLSTRQ G 
OMTM III I G 
OMTML I G 
QMTRApp G 
OMTsen G 
QMUNIREC G 
QMXCLpS G 
QMXCVERT G 
QMXJCLCHG 
OMXLMXR F G 
QMXPTPCH G 
QMXRALOC G 
QMXR ENAM G 
QMXSORT G 
QMXSYSCR G 
QMXSYSpP G 
QMXTBLST G 
QMXTBLXF G 
QMXVERS G 
QMXVTOC G 
QMYPAPER T 
QMIDDD G 
QMIIRLEG G 

MISSION BLILO UPDATE REpbRT 
SYS TeST REPORT SCHED TAPE PREP 
SRCH TAPE AND BUILD SKELETON FLT PLAN TABLE 

SYS TEST REPORT FUNCTION LISTING 
SS I OAT ALISTER 
TEST RESlJLTS POOL BUILtiER 
SYS TES1 REPORT PRG 
PRE-PROCESSOR FOR RAPPPROGRAM 
PRINT LINK-EDIT MAPS OF EXISTING LOAD MODULES 
PROGRAM LCS LENGTHS 
LIST MAIN STORAGE REQUIREMENTS 
AUTO MILLI FOR MISSION BUILD 
AUTO MIlLI FOR MISSION BUILD 
RESOURCE ANAL"SIS PLANNING PROGRAM 
AUTO MILlI 
SIMULATE UNIT RECORD EQUIPMENT 
GENERATES VOLUME COLLAPSE CONTROL CARDS 
BYTE FOR BYTE ceDE CHANGI NG 
CONVERT JCL FROM ONE MISSION TO ANOTHER 
LM CRess REFRfNCE GENERATOR 
PRINT/PlNCH S(URCE 
MODULE ALLOCA10R 
RENAMES DATA SETS FOR SYSTEM SPLITS 
SORT 2'5-BYTE RECORDS FROM. QMMACREF 
SYSTEM PARAME1ERS CROSS REFRENCE 
SYSPARA~ CARD GENERATOR 
TABLE CROSS RE~RENC~ 
TABLE' CROSS REFRE'Nce 
PRINTSVERSiriN NU~BER OF MISSION SYSTEM 
LIST CONTENTS OF DISK VOC 
SUMMARY PRINT PROCESSOR 
DOD NAME SET AOOR CROSS REF 
IL I B RE-LINKEtI1 GENE RA TOR 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

FSB, ApolloSOO 

PROG. , 

NAME 

, " 

BI B IASC B 
BI BI ASl B 
BleCANOE B 

I BlCHA IN B 
BleMSO B 
BI DC IACC B 
BI EVL VEC B 
BllAND B 

, BllDBS B 
BlLMSA B 

, BllMSD 8 
B1lSDISP B 
BllSINPT B 
fllLSPfRM B 
B1RDBS B 
BIRRPAP B 
BlSTLM B 
BlTIME B 
BLUSEVEC B 
BZVAlU B 
BIVAUI B 
CZ AXTRDV C 
CZ DCSSS T C 
eZDCSXMT C 
CIDSWSEL C 
C1 ENTRY C 
C1 ERAMEM C 
CIGNGMTL C 
CZ INTSEQ C 
CllAMBRT C 
CllAMRET C 
CllIFTFF C 
ellSVECT C 
CIlXTRDV C 
C1NAVGEN C 
C1NAVSlV C 
CZREFMAT C 
C1REXTDV C 
CISl VGEN C 
elTARGET C 
CITDTGTU C 
CZTMEBSE C 
CLTMEINC C 
ElACO 1 E 
ELAC02 E 

TABLE 3.1,..4 

MISSION TABLES 
, 

DESCRIPTION 

CSM DC 5TATIO~ BIA5ES 
lEM DCSTATIO~ BIASeS 

"DATA STORED FeR MS~ 1590 
LOW-SPEED DAUCHAINING TABLE 
ON-BOARD DATA BATCH IflFO 
BIAS INFORMATION 
EVALUATION VECTOR TABLE 
LANDMARK TAB 
OPTICAL DATA BATCH STORAGE 
ON-BOARD DATA TRANSITION TAB 
ON-eO~Rr DATA RENDEZVOUS RADAR DSPY INFO 
LIS DSf>Y TABLE 
lOW-SPEED DATA INPUT TABLE 
lOW-SPEED WORKING AREA-TABLE 
RENDE1VCUS RADAR DATA BATCH STORAGE 
PLATFORM AlIG~MENT TABLE 
TMIlRAJ. INTERFACE TABLE 
TIME 1I NE 
USUABLE VECTOR TABLE 
POST DC TABLE FOR VEH 1 
DC HISTORY TABLE FOR lEM 
CMC EXTERNAL DELTA-V UPOATE MAKEUP BUF. 
SWITCH SElECTCR COMMAND TABLE 
DeS tRANSMIT BUFFER TABLE 
SWITCH SElECTCR UPDATE MAKEUP TARLE 
CMC ENTRY UPD~TE TABLE FOR CMMENTRY 
CMC,lGC ERASAELE MEM. UPDATES MAKEUP Bf 
GRNO NTWRK GM1LO UPDATE MAKEUP BUFFER 
SEQ INITIATE UPDATE MAKEUP TABLE 
CMC LAMBERT TARG UPDATE 
~MC LAMBERT TARG UPDATE 
lO TIME UPDATE MAKEUP TABLE 
CMC/LGC lANDII\G SITe MAKEUP BUFFER 
LM EXTERNAL DELTA-V UPDATE MKUP BUFFER 
CMC,LGC NAV UFDATES MAKEUP BUFFERS 
SlV NAVIGATION UPDATE MAKEUP TABLE 
REFSMAT UPDATE MAKEUP BUF 
RETROFIRE EXTERNAL DELTA-V UPO MKUP BUF 
SlV GENERAL UPDATES MAKEUP BUFFERS 
SlV TARGET UPDATE 
lGe DESCENT TARGET MAKE-UP SUFFER 
SLV TIME BASE UPDATE MAKEUP 
CSM TIME INCR UPDATE MAKEUP 
ACQ DATA SAVE TABLE- VEHICLE 1 
ACO DATA SAVE TABlE- veHICLE 2 

". 
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No. 69-FS-2 
Mission G 

TABLE 3.1-4 (CONT'D) 

.. . " .. ,. , ," ..... .. . . . 

PROG. 
NAME 

," " 

ElAGSNAV E 
ElANCHRl E 
EZANCHR2 E 
EZDGLPT3 E 
ElDGTDGl E 
EZDPSAOI E 
EZDPSAD3 E 
EZ EPHI E 

. .. D,ESCRIPTION 
" 

DATA FOR AGS ~A~IGATION UPDATES DISPLAY 
,ORBIT TRAJ ANCHOR VECTOR FOR VEH 1 
ORBIT TRAJ ANCHOR VEC10RFOR.VEH 2 
LUNAR POSITld~ DISPLAY SAVE TABLE 
INTER"ED STORAGE FOR GRN~ TBACK DIGITAL 
CSM PSAD NO.2 SAVE TABLE 
lEM PSAD NO.2 SAVE TABLE 
ORBIT EPHERMIS fOR VEH 1 

IEZEPH2 E ORBIT EPhERMI5 FOR VEH 2 
EZETVMED E 
EIEXSITE E 
EZGSTMED E 
EIJGLSAD E 

SAVE TABLE FOR 'U' MEO CODES 
EXPERIMENTAL SITE GROUN~ POINT TABLE 
STORES GOST MEDS 
GOST TAB FCR ~OON/GRNO POINTS 
GOST fo'ATRIX LCCKER 
LEM RFFSMMAT LOCKER 
STA'R TABLE 
CSM OPTICS TABLE 
GOST TABLE 
LANOM~RK ~CQ eSpy 
LUNAR EXPER SITE ACQ DSPY 
INITIAL P6.N ."ATRI X TABLE 
NU1A1ION/PRECE.SSIO.N MATRIces 
PREDICTED EXPERIMENTAL SITE SAVE TABLES 
PREDICTED EXPEPIMEN1AL SITE SAVE TABLES 
PREDICTED EXPERIMENTAL SI TE SAVE TABLES 
FOG. oRB DIG SAY TABLE- CSM 
FOO nRB DIG SAVTABLE- LEM 
STATION CONTACTS TABLE 
STATION CONTACTS TABLE 

FSB,Apollo 500 

EZJGMTXl E 
EZJGMTX 3 E 

I' EZJGSTAR E 
FlJGSTBLE 

I EZJGSTTB E 
EZLANDU 1 E 

IELLASITE E 
I ElNPINIT E 

EINPMATX E 
IEZPESAD 1 E 

EZPESAD2 E 
IEZPESA03 E 

EZSAVCSM E 
EZSAVLEM E 
EZSTACTI E 
EZSTACT3 E 

. EZSTKEY 1 E 
ElSTKEY3 E 
EZ TSCNS 1 E 
EZTSCNS3 E. 
GZOISDRK G 
GZDISIFN G 

KEYHOLE TI"E CONSTRAINTS TABLEIVEHICLE 1) 
KEYhOLE 11"E CONSTRAINTSTABLEIVEHICLE 3) 
TIME CONSTRAI~TS TABLE 

,GlDISMSK G 
Gl GENC SN G 

·GZL TRA L 
GIPlHV B 
GZRADR G 
GZRL 1ST G 
GIRNAME G 
GZSP IE G 
GZSTCH B 
GZ TASK G 

.. .. 

TIME CONSTRAI~TSTABlE 
ORK NLMBER/MS~ DATA DSPY 
INTERNAL .FORMAT NUMBER DATA 
MSK NLMBER DA 1A 
GENERA.L .. CONSTRA I N 1 S 
LAUNCH INlERF.eCE TABLE 
REENTRY/ABORT SUBSAIEllITE POSIT. OSPY 
ADD. TABlE ~OR GMSPRfNT 
lOCnJON TABLE FOR GMSPRINT 
NAME TABLE FOR GMSPRINT 
TAB FOR GLSP IE 
STATION CHARACTERI!lICS 
INOEPEN lASK ~AME S 
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No. 69-FS-2 
Mission G 

FSB, Apollo 500 

TABLE 3.1-4 (CONT'D) 

. PROG. 
NAME DESCRIPTION 

GITVNAM E 
JIlAI 

G OSPY NAMES DAlA TABLE 

JZl TRA 
JIMHlDA S 
JIPVEC 

J DE seR IBE INPUl/OUTPUT FOR LUNAR ASCENT INTEGRATOR 
J . ASCENT LUNAR CRB 'VEC TRANSFER TABLE 
J HOLD PHASEI A5CENl DATA TABLE 
J DESCEI\T/ASCENT VEC INTERFACE wlTH MISSION PLAN 
J STRIP CHARl DATft lABlE JI STR IP 

JIX IFTAB 
llASDRAW l 
UCR IT l 
llDLVCN S L 

. II OP HS l 
llHlDPHS l 
llHSAPLT L 
llIMPACT L 
LZlDVCNS l 
LINMFM L 
LINPUT l 
llPRBN . l 
LISPSCNS L 
LISTRIP L 
LlUNVT l 
llXCNCSM L 
LIXCNtEM L 
II XDRPH L 
LIXDRPHF L 
LIXHSACN L 
LIXHSAPM L 
llXQDTV .l 
llXTVGEN L 
PlBURN P 
PICMlD P 
PlOK I EL M P 
PIOK IT P 
PlEXPCSM P 
PI EXPlEM P 
PIGPMDIS P 
PI GPMEL M P 
PllCPOIS P 
PZLOIPLM P 
PIlDPDIS P 
PILDPELM P 
PZlENS 
PllRBELM P 
PZlRBTI P 
PZlRPT 

. 

LAUNC~ CONSTRAINTS 
RADAR· CRITERIA FOR HIS EDITING 
DELlA V CONSTANTS 
DISPLAY. QUANTITIES IN HIS .ABORT PHASE 
LAUNCH HOLD PHASE 
INPUT TO PH FROM HIS ABORT 
LAUNCH IMPACT PREDICTION CONTACTS 
DELTA V CONSTANTS FOR tEM SEPARATION 
MANEUVER NOMII\AL TABLE 
LAUNCh INPUT lASK DATA 
PRE-BURN VALUES 
SPS CON5TANlS 
STRIP CHARl DATA TABLE 
STORAGE FOR HIS UNIT VECTORS 
LAUNCH OUTPUT TASK CONSTANTS FOR CSM 
LAUNCH OIJTPUT CONSTANTS FOR LEM 

PHASE INTERPHASE JOBSHOP CHECKOUT 
PHASE INTERPHASE JCBSHOP CHECKOUT 
CONSTANTS FOR DSPY LOAD MODULE 
INPUT TO DSPY LOAD MODULE 
HS ORBIT DSPY TABLE 
LAUNCH/HS ABORT TV GENERATE TABLE 
BllRN PARAMETEFS 
MANEUVER LINE DEFINITION TABLE 
DKI ELfMENTS TABLE 
DKI DATA TABLE 
DISCRETE kEIGhT LOSS fOR tSM EPHEMERIS 

DISCRETE WEIGHT LOSSES FOR LM EPHEMERIS 
GPM DSPY TAB.LE 
GP M ELE MENT S 
MID-COURSE CORRECTION DISPLAY 
DESIRED LM ALIGNMENT fOR LUNAR DESCENT MANEUVER 
LUNAR MOCULE OE SCENt PlANNI NG DISP. TABLE 
LUNAR MODULE OE SCENT PlANNI NG ELEMENTS TABt E 

LO I ELEMENTS 
LOI DISPLAY TABLE 
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No. 69-FS-2 
Mission G 

FSB, Apollo 500 

PROG. 
NAME 

. . 

PZl TRT 
PlMARM 
PZMATCSM P 
PlMATLEM P 
PlMCCOI S P 
PlMCCPLN P 
PlMCCSFP P 
PZMCCXFR P 
PlMFPTAB P 
PIMPTCSM P 

. PZMPTlEM P 
PlMYSAVE P 
PZPAOOIS P 
PZREAP P 
PlSFPTAB P 
PlSTARGP P 
PZTIPCCD P 
PlTIPREGP 
PZT IPSS P 

IPZTllPLN P 
PlTPODI S P 
PZTPDXFR P 
PlTRDFF P 
PlTTL IPL P 
PZVIEW P 
RlCCSM R 
RlCLEM R 
RlCIEPH R 
RlCIRCNS R 
RlCIREAD R 
RlCllNE R 
RZ DBSCl R 
Rl DEAD R 
RZ DGTO R 
RZ DRTSD R 
RlHUNT R 
RZJCTTC R 
RZLUNPOS R 
RZPAGE R 
RZRESTA 1 R 
RlRFDP R 
RlRFTT R 
RZ SAVE R 

. RlSTlM R 
RZTARGFT R 

TABtE3.1-4(CONT'D) 
. ' ' , '. ..... " .' .. . 

DESCRIPTION 
'., ." .. , ' ...... . 

MPT MATRIX SIVB TLI MANEUVER 
MPT MATRIX SIVa TLI MANEUVER 
TRANSLUNAR MI eCCURSE PLANNI NG 01 SPLAY 
MIDCOLRSE CORRECTION PLAN 
UPDATED FLIGHl PLANS 
TRANSLUNAR.MIDCGURSE CORRECTION MANEUVER VALUES 
MASTER FLIGHT PLAN TABLE 
CSM MISSION PLAN 
LEM MISSION PLAN 
AEG BLOCK SAVE TABLE 
PERIGEE ADJUSl DSPY 
TRADE OFF DSP) lAB 
SKELETON FLIG~T PLAN TABLE 
TARGETING PARAMETERS 
TWO-I~PULSE CCRRECTIVE COMBINATION DIG. 
TWO-IMPULSE MllTIPLE SOLUTION TABLE 
2-IMPULSE SINGLE SCLUTION DSPY 
TLI PLANNING DATA TABLE 
TLI PLANNING espy DATA TABLE 
TlI PLANNING HPT INTfRFACE DATA TABLE 
RTN TO EARTH TRADEOFF OSPY DATA 
OUTPUT TABLE FORTLI PLANNING 
DSPY CORE DATA FOR pMSVIEW 
CAPE CROSSING TABLES 
CAPE CROSSING TABLES 
REENTRY EPHEMERIS 
ENTRY CONSTRAINTS 
CSM REENTRY OlTPUT 
RECOVERY lONE DEFINITION TABLE 
SPACECRAFT SE1TING TABLE 
REENTRY PRESE~T PCSITION DATA 
GRNO TRK DIG TABLE 
RECOVERY TARGET DISPLAY 
G AND N INIT VALUES FOR HUNT TEST 
RETROFIRE MED SAVE TABLE 
IMU AND FOAl ATTITUDES FOR MSK 292 
PAGINGCNTRLTABLE fOR REC ZONES DSPY 
REENTRY STATICN CONTACTS 
RETROFIRE DSP~ PARAMETERS TA8LE 
RETROFIRE TRANSFER TABLE 
ANALOG BUFFER POSITION SAVE 
TLM INTERfACE FOR .R~STLM 
PRIMARY AND CCNTINGENCY TARGET AREAS TABLES' 

, , . . . 
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No. 69-FS-2 
Mission G 

TABLE 3.1-4 (CONT'D) 

PROG. 
NAME DESCRIPTION 

RZTEST R .REENTRV COMPo TEST TABLE 
RZTVRECl R RECOVERV DISPLAVS MED INPUT TABLE 
TIAGCLQT T . AGC LIVE TL~ DATA 
TIAGCPQT T AGC PLAVBACK/OU~P TLMDATA 
TIAGCICL T AGC OkNllNK 1 X-REF CAL TAB 
TIAGC2CL T AGCOkNLINK 2 X-REF CAL TAB 
TIAGC3CL 1 AGC DkNLINK 3 X-REF CAL TAB 
TIAGC4Cl T AGC DWNlINK 4 X-REF CAL TAB 
TZAGC5CL T AGC DWNLINK 5 X-REF CAL TAB 
TIAGSLQT TAGS LIVE TlM DATA 
TIAGSPQT T AGS PLAVBACK/DU~P TLM DATA 
TIAGSXCL TAGS X-REF CAL TAB 
TIAMOLIM T AMD LIMIT CNTRL TAB 
TIAMOLQT T AMD liVE TlM DATA 
TZAMDPQT T AMo PLAVBACK/DUMP TLM DATA 
TIAMDXCL T AMO X-REF CAL TAB 
TICCMASK T CSM LIMITS CA1EGORV MASK DATA TABLE 
TlCOAAGC T AGC INTERMEDIATE ARRAY OESCRIPTOTR 
TlCoAAGS TAGS INTERMEDIATE ARRAV OESCRIPTOTR 
TlCDAAMD T AMD INTERMEDI ATE ARRAV DE SCRIPTOTR 
TZCOACSM T CSM INTERMEDIATE ARRAY OESCRIPTOTR 
TlCOAlEM T lEM INTERMEOIATE ARRAY OESCRIPTOTR 
TlCOALGC T LGC INTERMEOt ATE ARRAV DE SCRI PTOTR 
TlCOASIC T SIC INTERMFDIATE ARRAV DESCRIPTOTR 
TlCOASII T SII INTERMEDIATE ARRAY OESCRIPTOTR 
TlCOASIU T SIU INTERf.!EOIATE ARRAY OESCRIPTOTR 
TICIMTAB T MESG 10 FOR MANUAL CIM INPUT 
TZCSMOOOT CSM DOD CNTRL TAB 
TICSMLIM T CSM LIMIT CNTRL TAB 
TICSMLLS T TLM DSPV- L/S LOG CSM 
TICSMLQT T CSM LIVE TLM DATA 
TICSMPQT T CSM PLAVBACK/DUMP TLM DATA 
TICSMXCL T CSM X-REF CALIB TAB 
HDISPMG T TLf.! DSPV- PLOT MINUTES GNC 
HOPSFMT T FORMAT DPS PARAM. FOR PRI NT 
TIOPSLOG T LOG DPS PARAM. FOR PRINT 
TIDPSXRF T CROSS-REF. FOR DPS PARAM. 
TZGDNDSP T GUIDANCE M~K DESCRIPTIONS 
TIGDNLXG T GUIDANCE SAVE TABLE 
TZGoNREF T GUIDANCE CROSS REFERENCE TABLE 
TlGoNSAV T TLM GUIDANCE HISTORICAL TABLE 
lZHSAGCL T AGC TLM TABLE 
TILCMASK T LEM LIMIT CATAGORV MASKS DATA TABLE 
TILEMDDD T LEM 000 CNTRL TAB 
TILEMlIM T LEM LIMIT CNTRL TAB 
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PROG. 
NAME 

. ... ..... 

TZLEMLQT T 'LEM 
TZLEMPQT T . LEM 
TZLEMXCL T LEM 
TZLGCLQT T LGC 

'TlLGCPQT T LGC 
TZlGCICL T LCG 
TZLGC2CL T lCG 
TzlGC3CL T lCG 
TZLGC4CL T LCG 
TZLGC5CL T LCG 
TZLGC6CL T LCG 
TZlGDICT T TLM 

TABLE 3.1-4 (CONTID) 

DESCRIPTION 
.,.,'!'" ... . . 

LIVE 1P" OA lA 
P LA YB AC K / CU MP TlM DATA 
X-REF CALIB TAB 
LIVE lLM DATA. 
PlAYBACK/DUMP llM DATA 
DWNlINK 1 X-REF CAt TAB 
OWNLINK 2 X-REF CAL TAB 
DkNlINK 3 X-REF CAL TAB 
DWNLINK 4 X-REF CAL TAB 
DkNLINK 5 X-REF CAL TAB 
OWNl[ Nt< (, X-REF CAL TAB 
DSPV- TLM LOGGER DICTIONARV 

TZlOGDIC T L/S TAB LCGGING DIClIONARY TABLE 
TllSFMTS T SMEK FORMATS 
TZl SFMO 1 T SMEK FORMAT 1 LOGGING TABLE 

, TlLSFM02 T SMEK FORMA T 2 LOGGING TABLE 
·TZlSFM03. T SM,EK FORMAT 3 LOGGING TABLE 
TZLSFM04 T SMEK FOR MA T 4 LOGGING TABLE 
TlL SFM05 T SMEK FORMAT 5 LOGGING TABLE 
TlLSFM06 T SMEK FORMAT 6 LOGGING TABLE 
TlLSFM07 T SMEK FORMAT 7 LOGGING TABl E 

" TlLSFM08 T SMEK FORMA T 8 LOGGING TABLE 
TZLSFM09 T SMEK FORMAT <; LOGGING TABLE 
TlLSFMIO T SMEK FORMAT 1C LOGGING TABLE 

, TlLSFM 11 T SMEK FORMA T 4( LOGGING TABLE 
TZLSFM12 T SMEK FORMAT 41 LOGGING TABLE 
TZlSFM 13 T SMEK FORMAl 51 LOGGING TABLE 
TZLSFM14 T SMEK FORMAT 14 LOGGING TABl E 
TZLSFM15 T SMEK FORMAT l~ LOGGING TABU 
TlLSFM16 T SMEK FORMAl H LOGGING TABLE 
TZLSFM17 T SMEK FORMAT 11 LOGGING TABL E 
TlLSFM18 T SMEK FORMAl if LOGGING TABLE 
TlLSFM19 T SMEK FORMAT 1<; LOGGING TABl E 
TlLSFM20 T SMEK FORMAl 2( LOGGING TABLE 
TlLSFM21 T SMEK FORMA T 21 LOGGING TABLE 
TZLS FM2 2 T SMEK FORMA 1 22 LOGGING TABLE 
TlLSFM23 T SMEK FORMAT 23 LOGGING TABLE 
TlLSFM24 T SM. EK FORMA T 24 LOGGING TABLE 
TZlSFM25 T SMEK FORMAT 25 LOGGING TABLE 
TZLSFM26 T SMEK FORMAT 2l: LOGGING TABt E 
TlLSFM27 T SMEK FORMAT 21 LOGGING TABLE 
TZLS FM2 8 T SMEK FORMA 1 2€ LOGGING TABLE 
TZLSFM29 T SMEK FORMAl 2S LOGGING TABLE 
TlLSFM30 T SMEK FORMAT 3C LOGGING TABt E 
TILS FM31 T SMEK FORMAT 31 LOGGING TABLE 

I 
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MSC Int.erna1 Note 
No. 69-FS-2 
Mission G 

PROG. 

TABLE 3.1-4 (CONT'D) 

NAME DESCRIPTION 

TllSFM32 T SMEK FORMAT 32 lOGGING TABLE 
TllSFM41 T . SMEK FORMAT Sf lOGGING TABLE 
TZlSlBOl T SMEI< XREF TABLE FOR TZlSFMOl 
TZlSlB02 T SMEI< XREF TABLE FCR TZLSfM02 
TllSLB03 T SM EI< )(R EF TABLE FOR lZLSfM03 
TllSLB04 T SMEK )(R Ef TAB lE FOR TllSFM04 
TlLSLB05 T SMEK XREF TABLE FOR TZLSFM05 
TlLSLB06 T SMEK )CR EF TABLE FOR TZLSFM06 
TllSLB07 T SMEK XREF TABLE FOR TilSFM07 

. TllSLB08 T SMEK XREF TAB l E F CR TZl SF 1010 B 
TZLSLB09 T SMEK )(RfF TABLE FOR TZLSFM09 
TlLSLBlO T SMEK )(R EF TABLE FOR TlLSfMIO 
TZlSLBll T SMEK )(R EF TAB lE FOR TZLSFMll 
TlLSlBl2 T SMEK )(REF TABLE fOR TZLSFM12 
TlLSLB13 T SME;K )(R Ef TAB lE FOR TZlSFM13 
TZlSLl314 T SMEK )(R EF TABLE FCR TZlSFM14 
TlLSLB15 T SM EI< l<R EF TABLE FOR TZLSFM15 
TlLSLR16 T SM EI< XR EF TABLE FOR TZlSF M16 
TlLSLB17 T SMEK )(R EF TABLE FCR TIlSFM17 
TZLSLB18 T SMEK )(R EF TAB LE FCR TZlSF MI8 
TZlSlB19 T SMEK )(R EF TABLE FOR TllSF MI9 
TllSlB20 T SMEK )(R EF TABLE FOR TZlSfM.20 
TllSlB21 T SMEK )(R EF TAB lE FCR TZlSF M21 
TZlSlB22 T SMEK XREF TABLE FCR TZlSFM22 
TZLSlB23 T SMEK XREF TABLE FCR TZlSFM23 
TlLSLB24 T SMEK XR EF TABLE FOR TZLSFM24 
TZlSlB25 T SMEK )(R EF TAB lE FCR TZlSFM25 
TZlSlB26 T SMEK XR EF TAB lE FOR TZlSFM26 
TllSUl27 T SMEK XREF TABLE FCR TZlSFM27 
TlLSlB28 T SMEK )(R EF TAB lE FOR TZlSF M2 8 
TZlSlB29 T SMEI< )(R EF TAB lE FOR TlLSFM29 
TZLSlB30 T SMEK )(R FF TABLE feR TllSF M30 
TZLSLB31 T SMEK )(R EF TABLE FOR T lLSF M31 
TZlSLB32 T SMEK XR EF TAB lE FOR TZlSF M32 
TZlSLB41 T SMEI< XREF TABLE FCR TZlSFML.l 
TlLSREBA T REBROADCAST FeRMAT DESCRIPTION TABLE 
TllSREBB T REBROADCAST FORMAT DESCRIPTION TABLE 
TZLSREBC T REBROADCAST FeRMAT DESCRIPTION TABLE 
TZlSREBD T REBROADCAST FCRflA T DE SCRf PTI ON TABLE 
TZlSREBE T REBROADCAST fORMAT DESCRIPTION TABLE 
TZlSREBF T REBROADCAST FCRMAT DESCRIPTION TABLE 
TZMEOCSM T SAVE TABLE FOR TMCXMCSM 
TZMEOLEM T LEM MEO 
TZMEONPS T NUCLEAR P~RTIClE bE1ECT COMP MEO TAB 
TZMEOSIU T SAVE TABLE FOR TMXCfoo1SIU 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

PROG. 
NAME 

TlMEDSTP T 
TZREBSAV T 
TZSICLIM T 
TZ S ICLQ T T 
TZSICXCL T 
TlSIlLIM T 
TlSIILQT T 

I TZSIIXCL T 
TZSIUDDD T 
Tl S IUL 1M T 
TZSIULQT T 
TZS IUXCL T 
TZ SLVLL S T 

. TZSTATUS T 
Tl TRFAGC T 
TZTRFAGS T 
TZTRFAMo T 
TZ TRFCSM T 
TZTRFLEM T 
TZTRFLGC T 

I TZTRFSIC T 
TZTRFSII T 
TZTRFSIU T 
TZTVCTL T 
TZUSSMAC T 
TZXSCDSP T 
TZZ0214X T 
TZI0262X T 
TZZ0267X T 
TZZ0268X T 
TZI0404X T 
Tl.I0407X T 
TZZ0410X T 
TZZ0411X T 
TZZ0443X T 
TZI0517X T 
TZZ0518X T 
TZI0524X T 
TZI0527X T 
TlZ0528X T 
TZZ0529X T 
TZZ0530X T 
TZZ0541X T 
TlI0544X T 
TlZ0550X T 

TABLE 3.1-4 (CONT'n) 

DESCRIPTION 
. 

~TRIP C~ART MEO TABLE 
REBROADCAST SAVE TABLE 
SIC LIMIT CNTRL TAB 
SIC LIVE TLM DATA 
SIC X-REF CALC TAB 
SII LIMIT CNTR( TA~ 
SII LIVE TLM DATA 
SI.I X-REF CALIB TAB 
SIU ODD CNTRL TAB 
SIU LIMIT CNTRL TAB 
SIU LIVE TLM DATA 
SI U X-R EF CALIB TAB 
TL M [) I S P LAY S- 1I S L CGSL V 
TLM STAllS TABLE 
DATA HISTORY FOR 
DATA HISTORY FOR 
DATA ~ISTORY FOR 
DATA HISTCRY FOR 
DATA HISTORY FOR 
DATA HISTORY FOR 
DATA ~ISTORY FOR 
DATA HISTORY FOR 
DATA HISTORY FOR 
TV CONTROL 

CENTRf 
CEtHRf 
CENTRf 
CENTRf 
CENTRf 
CENTRf 
CEN,{Rf 
CE NTRF 
CE flTRF 

OISPLAYS 
01 SPLAYS 
DISPLAYS 
DISPLAYS 
D rSPLAYS 
DISPLAYS 
DISPLAYS 
DISPLAYS 
DISPLAYS 

SWITCH SELECTCR CC""AND TABLE 
GUIDANCE DSPY TABLE 
MSK OSPY INITIALIZATION PARAMETERS 
MSK eSpy INITIALIZATION PARAMETERS 
MSK D~PY INITIALIZATION PARAMETERS 
MSK DSPY INITIALIZATION PARAMETERS 
MSK DSPY INITALIIATION PARAMETERS 
MSK DSPY INITIALIZATION PARAMETERS 
MSK fJSPY INITlAl,.IZAllON PARAMETERS 
MSK OSPY INITIALIZATION PARAMETERS 
MSK DSP Y INn tALI ZA lION PARAMETERS 
MSK 05PY INITIALIZATION PARAMETERS 
MSK OSPY INITIALIZATION PARAMETERS 
MSK OSPY INITIALIZATION PARAMETERS 
MSK O~PY INITIALIZATION PARAMETERS 
MSKOSPY JNITIALIZATION PARAMETERS 
MSK OSPY INI T IALIZAHON PARAMETERS 
MSK esPY INlit~LllATI6N PARAMETERS 
MSK OSPY INITIALIZAtiON PARAMETERS 
MSK osPy INITIA.LI.lAlION PARAMETERS 
MSK OSPY INiTIALIZATION PARAMETERS 
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PROG. 
NAME 

. I 

TZZ0554X T oMSK 
TZZ0574X T MSK 
TlZ0584X T MSK 
TlZ0594X T MSK 
TZZ0613X T MSK 
TZZ0617X T MSK 
TZZ0634X T MSK 
rzZ0644X T MSK 
TZZ0650X T MSK 
TZI0651X T MSK 
TlZ0652X T MSK 
TZZ0653X T MSK 
TlZ0663X T MSK 
TZZ0674X T MSK 
TZZ0683X T MSK 
TZZ0687X T MSK 
TZZ068SX T MSK 
TZZ0694X T MSK 
TlZ0734X T MSK 
TZZ0737X T MSK 
TZZ0738X T MSK 
TZI0739X T MSK 
TZI0740X T MSK 
TZZ0742X T MSK 
TlZ0760X T MSK 
TZZ0762X T MSK 
TZI0763X T MSK 
TZZ0764X T MSK 
TZZ0767X T MSK 
TZZ0768X T MSK 
TZZ0769X T MSK 
TlZ0771X T MSK 
TII0715X T MSK 
TlZ0716X T MSK 
TlZ0781X T MSK 
TZI0796X T MSK 
TlI0797X T MSK 
TlZ0798X T MSK 
TZI0799X T MSK 
TlZ0800X T MSK 
TlZOSOIX T MSK 
TlZ0802X T MSK 
TZI0803X T MSK 
TlZ0814X T MSK 
TlZ0817X T MSK 

FSB ,Apollo 500 

TABLE 3.1-4 (CONT'D) 

DESCRIPTION 

DSPY IN IT IAUlA TI ON PARAMETERS 
OSPY I N I TI A LI lA 11 ON PARAMETERS 
DSPY INITIALI ZATION PARAMETERS 
DSPY INIT tALI ZATI ON PARAMETERS 
DSPY INITIALI ZATION PARAMETERS 
DSPY IN IT IAUlA TI ON PARAMETERS 
OSPY tNtl1ALIlATION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
DSPY INITIAllZAlION PARAMETERS 
DSPY IN IT IAll ZAH ON PARAMETERS 
DSPY INIT IALI ZATI ON P Afl AMETE RS 
eSpy IN IT IALI ZA 11 ON . PAR AMETE RS 
OSPY IN I TIALI ZA 11 ON PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
DSPY I NIT IA LI lA 11 ON PAR AMETERS 
OSPY IN I TIA II ZATI ON PARAMETERS 
OSPY INIT IAll lATION PARAMETERS 
~Spy INITIALIZATION PARAMETERS 
OSPY IN IT IALI LA 11 ON PARAMETERS 
OSPY I N IT I A LI Z A TI ON PARAMETERS 
OSP~ INITIALI ZATION PARAMETERS 
OSPY I N IT i A LI Z A TI ON PARAMETERS 
OSP Y INIT IA 1I ZATI ON PARAMETERS 
OSPY I N IT I A LI Z A TI ON PARAMETERS 
DSPY INIT IALI ZA TI ON PARAMETERS 
oSPY INt HAll ZA TI ON PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY INITALIZATION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
DSPV INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
DSPV INITIALIZATION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
DSPY INITIALIlATION PARAMETERS 
espy INITIALIZATION PARAMETERS 
OSPV IN.ITIALI ZAHON PARAMETERS 
DSPY INITIALIZA1ION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
DSPV INITIALIZATION PARAMETERS 
DSPV INITIALIZATION PARAMETERS 
DSPV INITIALIZATION PARAMETERS 
OSP" INITIALIZATION PARAMETERS 
DSPY INtTIALI~ATI0N PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
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No. 69-FS-2 
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, '.' 

PROG • 
. N;AME 

TZI081BX T MSK 
TlI0821X T " MSK 
TZZ0824X T MSK 
TZZ0827X T MSK 
TZI0830X T MSK 
TZZ0833X T MSK 
TZ Z0836X T MSK 
TZI0864X T MSK 
TZZ0874X T MSK 
TlIOA84X T MSK 
TlI0894X T MSK 
TZI0897X T MSK 
TZZ0900X T MSK 
TZI0903X T MSK 
TZZ0906X T MSK 
TZZ0909X T M si< 
TZZ0912X T MSK 
TlZ0915X T MSK 
TZZ0918X T MSK 
Tl10921X T MSK 
TZZ0924X T MSK 
TZZ0927X T MSK 
TII09.30X T MSK 
TlZ0933X T MSK 
TlZ0936X T MSK 
TZZ0939X T MSK 
TZZ0942X T MSK 
TlI0945X T MSK 
TlI0948X T MSK 
Tl10951X T MSK 
TlI0954X T MSK 
TZZ0957X T MSK 
TZZ0960X T MSK 
TZZ0963X T MSK 
TZlO966X T MSK 
TZZ0967X T MSK 
TZZ0968X T MSK 
TlZ0969X T MSK 
TlZ0970X T MSK 
TZZ0971X T MSK 
TlZ0972X T MSK 
TZI0973X T MSK 
TZI0974X T MSK 
TlZ0975X T MSK 
TZZ0976X T MSK 

. "', 

FSB. Apollo 500 

TABLE 3.1-4 (CONT'D) 

. . , .. 

.DESCRIPTION . . . 
" 

C SP 'i I NIT I A L U A 11 ON PARAMETE RS 
D SP 'i INI TIALI ZATI ON PARAMFTERS 
D 5P 'i I N I TIA LI.ZA TI ON PARAMETERS I 

D SP 'i IN IT IA LIZAH ON PARAMETE RS 
~SPY INIT IALl ZA TI ON PARAMETERS 
OSPY INITIALI ZAlION PARAMETERS 
D SP 'i INITIALIZAlION PARAMETE R$ 
DSP'i INIT IALI ZAll ON PARAMETERS 
DSPY INITIALI ZATI ON PARAMF.TERS 
o SP 'I IN IT !All ZA 1I eN PARAMETERS 
espy IN IT IAUZA lION PARAMETERS 
o SP 'i INIT IALI ZA TI ON PARAMETERS 
DSP Y INITIALI lATION PARAMETERS 
o 5P 'i INITIALIZATION PARAMETERS 
D SP 'i INITIAlIZA110N PARAMETERS 
e SP 'i INIT IALI ZATION PAR AMHERS 
o SP 'I IN.ITIALI ZAlION PARAMETERS 
e SP 'i I NIT IA LI ZA 1I ON PARAMETERS 
espy INITIALIZATION PARAMETERS 
DSPY INITIALlZA110N PARAMETERS 
OSPY IN I HAll ZAlI ON PARAMETERS 
e SP 'V INITIALIZATION PARAMETERS 
espy INITIALIZATION PAR AMETERS 
~SPY INITIALIZATION PAR AMETERS 
OSP y INIT IALI ZATI ON PAR AMETERS 
OSP Y INITIALIZATION PARAMETERS 
e SP 'i INI T IALI lAlIGN PARAMETERS 
espy I N IT [ A LI I A TI ON PAR AMET ERS 
o SP 'i INITIALIZATION PARAMETERS 
espy I N IT I ALI Z A TI ON PAR AMETE RS 
e SP 'V INITIALI ZAlION PARAMETERS 
espy INI1IALllA 1I ON PAR AMETERS 
nspy INITIALI ZAlION PARAMETERS 
espy I N IT I A LI Z A 11 ON PARAMETERS 
espy INITIALlZAlION PARAMETERS 
e SP 'i INIT IALI ZAlION PARAMETERS 
~SPY I N I TI ALI lATI ON PARAMETE RS 
OSP'V INI T lALI ZATlON PARAMETERS 
DSP'V I N IT I A LI Z A 1I ON PA.RAMETERS 
DSPY I N I TI A LI Z A 1I ON PARAMETERS 
DSPY IN IT IA LI lA nON PARAMETERS 
esP'V IN IT lA LIZA TI ON PARAMETERS 
espy INITIALIZAlION PARAMETERS 
D5PY INITIALI ZATION PARAMETERS 
DSP'V INITIALIZATION PARAMETERS 
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PROG. 
NAME 

TZI0977X T 'MSK 
TlZ0978X T . MSK 
TlZ0981X T MSK 
TZZ0984X T MSK 
TZZ0987X T MSK 
TZZ0990X T MSK 
TZZ0993X T MSK 
TZZ0994X T MSK 
TZlIOOIX T MSK 
TlZ lOO2X T MSK 
TlZ lOO7X T MSK 
TlZlOllX T MSK 
TlZlO21X T MSK 
TZZlO31X T MSK 
TZZ lO.51X T MSK 
Tll lO52X T MSf{ 
TIZ lO54X. T MSK 
TZZlO55X T MSK 
TZl1061X T MSK 
HZ lO71X T MSK 
TZZlO81X T MSK 
TZII091X T MSK 
TlII092X T MSK 
TZZ 1121X 
HZ 1123X T MSK 
TZZ 1124X T MSK 
TZZ1125X .T MSK 
TZZ1l26X T MSK 
TZl1127X T MSK 
TZZ1128X T MSK 
TZZ1129X T MSK 
TZZ 1130X T MSK 
TlZ 1131X T MSK 
TlZ 1132X T MSK 
Tll 1133X T MSK 
TZl1l34X T MSK 
TZZl135X T MSK 
TZZ1l36X T MSK 
TlZ 1137X T MSK 
TZZ1138X T MSK 
TlZ1l39X T MSK 
TZZ1142X T MSK 
TZZ1l45X T MSK 
HZ 1148X T MSK 
TZZ1151X T MSK 

FSB. Apollo 500 

TABLE 3.1-4 (CONT'D) 

DESCRIP.TION 
. 

OSPY INITIALIZATION. PARAMETERS 
DSPY INITIALl ZA TI ON PARAMETERS 
DSP Y IN IlIALI ZA Tl ON PARAMETERS 
aSPY INIT IALIZA 1I ON PARAMETERS 
OSpy INIT IALI LA Tl ON PARAMETERS 
aspy INITIALIZATlQN PARAMETERS 
DSPY I N IT lA Ll ZA 11 ON PARAMETERS 
OSPY INITIALlZATION PARAMETERS 
DSPY INITALIZAlION PARAMETERS 
DSPY INITALIZATION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
DSPY INITIALIZATION'PARAMETERS 
DSPY INI HAI-I ZA TI ON PARAMETERS 
DSPY IN IT fALI ZAn ON PARAMETE RS 
aspy INITiALIZATION PARAMETERS 
OSPY INIT IAlI ZAlION PARAMETERS 
asPY INITIAllZATlON PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
espy INITIALIZATION PARAMETERS 
DSPY INITIALI1ATION PARAMETERS 
aspy INITIALIZATION PARAMETERS 
aspy INITIALIZATION PARAMETERS 
espy INI HAll 2A TI ON PARAMETE RS 

OSPY INI TIAlIZAlION PARAMETERS 
DSPY I Nt T IALIZA 11 ON PARAMETE RS 

. 

OSPY INITALIZATION PARAMETERS 
aspy INIT tALI ZA 11 ON PARAMETERS 
DSPY I N IlIA LI Z A TI ON PAR A MET E RS 
espy INITIALIZATION PARAMETERS 
DSP Y INITIALIZATION PARAMETERS 
espy INITALIZATION PARAMETERS 
aspy INITIALIZATION PARAMETERS 
DSP Y INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
~Spy INITIALIZATION PARAMETERS 
OSpy IN'I TIAlI ZA 11 ON PAR AMET ERS 
espy INITIALIZATION PARAMETERS 
aspy INITIALIZATION PARAMETERS 
DSPY INIT IA U ZAlI ON PAR AMETE RS 
OSP 'f INITALIZATION PARAMETERS 
OSPY [ N IT I A 1I Z A 11 ON PAR A ME TE RS 
aspy INITIALIZATION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
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PRO~. 
NAME 

TZZ 1154X T MSK 
HZ 1157X T ' MSK 
TZl1160X T MSK 
TZZ 1163X T MSK 
TZl1166X T MSK 
TZl1169X T MSK 
TIZ 1172X T MSK 
TZZ 1175X 
TZ11176X 
TZZllROX T MSK 
TlZ1l81X T MSK 
TZZ1l82X T MSK 
TZZ1l83X T MSK 
TZZlI84X T MSK 
TZZ1l85X T MSK 
TZZ 120 IX T MSK 
HZ 1204X T MSK 
TZZ1207X T MSK 
TZZl210X T MSK 
Tll1213X T MSK 
TZZl216X T MSK 
TZl1219X T MSK 
TZZ1222X T MSK 
TZZl225X T MSK 
Tll 1228X T MSK 
TZZ123IX T MSK 
HZl234X T MSK 
TZZ 1237X T MSK 
TZ Z 1240X T MSK 
TZZ1243X T MSK 
HZ 1246X T MSK 
TZZ 1249X T MSK 
HZ 1252X T MSK 
HZ 1255X T MSK 
TZZ 1258X T MSK 
Tll 1261X T MSK 
TlZ1264X T MSK 
TZZ1280X T MSK 
HZ 1283X T MSK 
TZZ1286X T MSK 
TZZ 1289X T MSK 
TZZ 1300X T MSK 
TZZl301X T MSK 
TlZl310X T MSK 
TZl13l1X T MSK 

FSB, Apollo 500 

TABLE 3.1 .... 4 (CONT'D) 

. "'1 

DESCRIPTION 

DSPY INIT IAU lA 1I ON PARAMETERS 
[) Spy INITIALI lAlIOIII PARAMETERS 

. 

DSPY INn IALI ZAlION PAR AMETE RS 
DSPY INI T IALllA 1I ON .PARAMETERS 
DSPY IN IT IALI lATi ON PAR AM[TERS 
DSPY INI T IALI l.A 11 ON PARAMETERS 
DSPY IN IT IA U lA II ON PARAMETERS 

DSPY INITIALlZAllON PARAMETERS 
DSP Y INITlALI ZA TI ON. PARAMETERS 
DSPY I N I TI A LI Z A Tl ON PARAMElE RS 
o SP 'I IN I T I All ZA 1I ON PARAMETERS 
CSP Y INITIALI ZAlION PARAMETE RS 
DSPY I NIT IA LI ZA 11 ON PARAMETERS 
aspy INI T IALI ZATI ON PARAMETERS 
o SP 'I I N IT I A LI Z A TI ON PARAMETERS 
asPY IN IT IAlI ZA TI ON PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSP Y INITIAU ZAlI ON PARAMETERS 
r; SP Y INIT IALI ZATION PARAMH.ERS 
OSPY INI1IALI ZATION PARAMETERS 
OSPY INITIALI lATION PARAMETERS 
DSPY INI TIA LI ZA 1I ON PAR AMETE RS 
aspy INITIALIZAliON PARAMElE RS 
DSPY INITIALI ZATlCN PARAMETERS 
OsPY INIT IALI ZATIOIII PARAMETE RS 
OSPY INITIALIZATION PARAMETERS 
DSPY INITALIZATION PARAMETERS 
OSpy INITIALIZA1ION PARAMETERS 
OSpy I NI TlALI ZA 1I ON PARAMETE RS 
DSPY INITIALIZATION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
DSPY INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMHERS 
DSPY INITIALIZATION PARAMETERS 
DSPY IN'ITIALIZATION PARAM~TERS 
DSPY INITIALI ZAlION PARAMETERS 
OSP Y IN IT IA LI ZAn ON PARAMETERS 
fl ~P Y INITIALIZATION PARAMETERS 
DSPY INIT IALI ZATI ON PARAMETERS 
DSPY INI TIAll ZAHON PARAMETERS 
OSPY INIl IALI IAlION PAR AMETER<; 
DSPY INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

PRoG. 
NAME 

TZZ1316X T MSK 
Tl Z 1320X T OMSK 
TZl1321X T MSK 
TZl1326X T MSK 
TZZ1400X T MSK 
TZZ1401X T MSK 

i TZl1402X T MSK 
TZl1403X T MSK 
TZ1l404X T MSK 
TZZl405X T MSK 
TZZ 1406X T MSK 
TZZ 1407X T MSK 
TZl1408X T MSK 
Tll1409X T MSK 
TZ1l411X T MSK 
Tll1412X T MSK 
HZ 1413X T MSI< 
TZ1l414X T MSK 
TlZ 1416X T MSK 
Tl11417X T MSK 
TlZ 1418X T MSK 
TZZl419)( T MSK 
TZZl420X T MSK 
TZl1421X T MSK 
TZl1422X T MSK 
Tl1l423X T MSK 
TZl1424X T MSK 
TZZ 1425X. T MSK 
Tll1428X T MSK 
TZl1459X T MSK 
TZ1l594X T MSK 
Tll1595X T MSK 
TlZ1599X 
TZZ 1600X 
TZl1616X T MSK 
Tl1l617X T MSK 
TZ1l621X T MSK 
Tl Z 1625X T MSK 
TZZ 1700X T MSK 
Tl1l703X T MSK 
TlZl706X T MSK 
Tl1l709X T MSK 
Tll1720X T MSK 
TlZ 1723X T MSK 
Tll1726X T MSK 

. 

FSB, Apollo 500 

TABLE 3.1-4 (CONT'D) 

DESCRIPTION 
. 

OSpy INIT IAlI ZAlI ON PARAMETE RS 
OsPY INIiIALl ZATtON PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY I Nt TlALI ZAlI ON PARAMETE RS 
~SPY INI1IALIZATI ON PARAMETERS 
~Spy INlTlALIZAlION PARAMETERS 
DSPY IN n IAll ZAH ON PARAMETERS 
DSPY INIT IALI ZATI ON PARAMETERS 
~spy INITIALIZATION PARAMETERS 
OSPY INIHLIZATION PARAMETERS 
~SPY INITIALIZATION PARAMETERS 
OSP Y INITIALIZATION PARAMETERS 
OSPY INITIALIZATION' PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSpy INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY INIT IALI ZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY INIT IAlI ZA TI ON PAR AMETE RS 
OSPY INITIALIZATION PARAMETERS 
OSpy INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY INITIAlI ZATION PARAMETERS 
eSpy INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
OSPY INIT IALi ZAll ON PARAMETERS 
OSpy INITIALIZATION PARAMETERS 
OSpy INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
oSP Y INITIALIZATION PARAMETERS 

DSPY IN I TIAlI ZA 11 ON PARAMETERS 
OSpy INITIALIZATION PARAMETERS 
OSPY INITIALIZATION PARAMETERS 
o SP 'f INl TIA II ZA TI ON PARAMETERS 
OSPY IN IT IAll ZA 11 ON PARAMETERS 
OSpy INITIALIZATION pARAMETERS 
OSPY INIT IALI ZA TI ON PARAMETERS 
OSPY INIlIAll ZAllON PARAMETERS 
OSPY INI TIAll ZA TI ON PARAMETERS 
OSPY INIl IALI ZA 11 ON PARAMETERS 
DSP Y INIT tAli ZATtON PAR AMETE RS 
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No. 69-FS-2 
Mission G 

PROG. 
NAME 

TZl1729X T MSK 
Tll17.32X T MSK 
TZZ 1735X T' MSK 

TABLE 3.1-4 (CONT'D) 

DESCRIPTION 

OSPY INITIALI2ATION PARAMETERS 
OSPY IN IT IA l HAll ON PARAMETERS 
OSpy IN IT IAlI ZAlI ON PARAMETERS 

TZl17.38X T MSK DSP Y INITIAlI lA TI ON PARAMETERS 
WZSCAlES W PB SCALES OATA TABLE 
WlSTATUS W Pl01BOARO SlA lUS 

'. 
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No. 69-FS-2 
Mission G 

'FSB, Apollo 500 

PROG. 
NAME 

BLMOfQ B 
BLMLPR B 
BLMMVE B 
BLMREf B 
BLMSPS B 
BLMTLC B 
EL FECH E 
ELGLCV E 
ELNMVC E 
ELVARY E 
ELVCNV E 
ELVCTR E 

, EL VEHA E 
GLCSTH G 
GL DENS P 
GL fOEN P 
GLfSAT P 
GLHTCS P 
GLlUNE G 
GLMANY E 
GlMOPD R 
GlMMXD R 
GLMRTM P 
GLMRTV P 
GLMSR T R 
GLMTlC E 
GLMXPD 'R 
GL SP IE G 
GlSSAT P 
GLUN.IV P 
JLSUBC J 
llAPPE L 
llBRTO L 
llL ICV L 
PLAY/DT P 
PLEFEM P 
RLMCLD R 
RLMPYR R 

RLMTLC R 
RLMYPR R 
TlDITL T 
TlOlTl T 
TlOIT2 T 
TLDL TM T 
TL OSK Y T 

TABLE 3.1-5 

LIBRARY PROGRAMS 

DESCRIpTION 
" 

, 

-DOPPLER FRf;QUENCY COMPUTATION 
L,IGhl PROpOGAlIQN 

'MOVE IN CORE ' 
RAD~R REfRACliON CO~REC,TJON 
STAllONPOSlllON 
INER~IAL TO LOCAL CONVERSION 
EP HEMER lSfETCH 
LM LUNAR SURf AlIGN LSA LOCAL VERTI CAL 

COUNT. VECTORS 
INTERPOLA TOR 
GENERALI ZEO COORD I NATE CONVERS IoNs 
EXTENDED INTERPOLATION ROUTINE 
SYSTEM PARAME1ER ACCESS 
flXEOPTCENTISEC TC flT PT HOURS 

DENSITY CA~CULATIDNS 
FORTRAN ENTRY PT TO GLOENS 
fORTRAN ENTRY PT TO GLSSAT 
ENTRY TOGLC STH 
SELEN LAT. LONG, ALT ABOVE LUNAR ElLIPSYON 

VARIABLE CROERLAGRANGIANI NTERPOLATION 

DOT PRODUCT SUBROUTINE , 
MAT.RU Mt;LlIPLICAlION (OOUBLE PRECS'NI 

MATRI X ROIATtCN Sl,JBROUTI NE 
VEClOR RolA1ICN 
SEQUENCE COOED NU~BERS SUBROUTINE 

TIME OF lONGI1UOE CROSSING 
CROSS PRODUCT SUBROUTINE 
SPIE EXIT ROUTINE 
SUBSA1ELLITf; FOSITION 
ORBIT PREO. PROG. USING UNI VERSAl VARIABLES 

LUNAR CENTRIC SUB-SATELLITE POINT 

APOGEE & PERIGEE 
ORBIT DETERMI~ATICN 
LOCAL TO INER HAL CC'NVERSION 
COMPUTE ~EI~Hl LOSS DUE TO CONSUMPTIONS 

SUN IMOON EPHEM FETCH ROUTINE 
COEFfICIENTS OF UFT AND QRAG 
COMPUTES & OU1PUTS PitCH, YAW, & ROll 

COMPUlES TIf.lE OF LCNGlTUDE CROSSING 

COMPUTES &OUlPUT~ ~AW"PITCH, & ROLL 

TLM DjT~FORMATIER ROUTINE 
TV FORMATHNG 
TV fORMA TTl NG 
DELlA TIME 
OSKY NUMERICAL OSPys 

", ' , 

I 



MSC InternalNote 
No. 69-FS-2 
Mission G 

PROG. 
NAME 

TlfDAI T 
TlFlRT T 
TlGUID T 
TlHEAD T 
TlHRVT T 
TLIHIT T 
TlQCAl T 
TlRESl T 

TABLE 3.1-5 (CONT'D) 

• lM fDA [ ANGLE 5 
lM flOW RATES 
TV GUIDE SEARCH 

" "," 

DESCRIPTION 

TLM HEADER VALIDAtION TAB 
lOCAL HOR IZON1Al. LOCALi'VER tICAl 
TlM LIMIT SEN5INGROUTlNf. . 
TLM UNPACK CALIBRATE ROUTINE 
RESOLVE AlTITUDES FOR TlM 

FSB. Apollo 500 

Tl TRAN T 
TlXDDD T 

CSM-LM VG'S & DEL fA V'S CO-ORD TRANSFORM. 
TELEMETRY DOD DECODER 

XlQRlD M 
llZlZOOl G 

FOR fRAN SU5POCl ADJUSTER' 
DATA SET DELI~ITER" 

3.1-32 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

FSB. Apollo 500 

PROG. 
NAME 

.. 

81MAXEL 
81MMIC 
B IMP DR. 
BIRICM 
C1 DSK V 
GIMAPD 
GIMGBl 
GIMGB2 
GIXMOD 
J ICRSS 

·IJlDUTP 
JILVIN 
J IRVGV 
J IUN IT 
JIVMAG 
LlEDIT 
L IMHPS 
L 1M I DV 
llMQEO 
LIMRAN 
llMVGA 
LlMVVS 
llNRMl 
lIRDAT 
L ITCHK 
llVAVG 
PIAEDV 
PUlES 
PIAIPP 
P IANGl 
PIAQRE 
PIATSU 
PI8ETA 
PI8GAM 
P IBSHA 
P 18URN 
PICNEl 
PICREF 
PICSSC 
PIDREF 
PIDTFN 
PI DVRS 
PIEBTA 
PI EMNT 
PI EXDV 

. 

TABLE 3.1-6 

INTERMEDIATE LIBRARY PROGRAMS 
. 

DESCRIPTION 

B ~AX ElEVAT'N IN l.S. RADAR DATA BATCH 
B MATRI~ INVERSION 
B . ANALYTIC t PARTIAL DERIVATIVES 
B ROTATES INPUT COVARINACE MATRIX 
C DECIMAL TO DSFY KEYBOARD CONVERT 
P APOGEE/PERIGEE ·DETERMINATION 

J UNITIZE CROSS PRODUCT 
J NORMALIZE DOT PRODUCT 
J LINEAR INTERPOLAT FOR ASCENT· PREDICT & STRIP CHART P 
J RANGE VEL GAMMA 
J UNITIZE A VECTOR 
J VECTOR MAGNITUDE 
L EDIT FOR LAUNCH & H-S ORBIT TlM VECT'S 
L HOLD PHASE SEPARATION 

. L CALCULATE DELlA V (INS' 
l lAUNCH RA~ RACAR EDITING 
L ARC RANGE TO IMPACT PREDICTOR 
l VELOCITY/GAMMA CALCULATION 
l V/VS CALC ROU1INE 
L NORMALIZED VECTOR CROSS PRODUCT 
L OA T A QUAlITV 
L TIME CHK FOR LAUNCH & ORBIT VECT AVG 
L VECT AVG FOR LAUNCH & H-S ORBIT 
P LEM AGS E~TER~AL DELTA V TRANSFORMATION 
P RIGHT ACENSIO~ OF GREENWICH AT TIME, T 
P PRECISIO~ ABORT IMPACT PREDICT 
P ANGLE BETWEEN VECTORS 
P ANALYTIC QUARTIC ROOT EXTRACTION 
P ARRIVE TIME SELENOGRAPHIC ARGU/LATITUDE 
P NUM APPROX TO SET OF BETA RELATED TRANS FUNC 
P BETA FROM PERIAPSIS TO GIVEN FLT PATH ANGLE 
P BESSILIAN HOUR ANGLE 
P IMPUL5I VE BUR" 
P CONIC, SPHERICAL, TRAJ FOR RTN TO EARTH ABORT 
P RTRN TO EARTH CURVE FITS 
P CARTESIAN TO SPHERICAL & VICE VERSA 
P ORBIT DESIRED REFSSMAT COMPUTATION 
P DO T PRO 0 liC T 
P MANEUVR CONFIRMATION DELTA V RESioUAlS 
P BETA FROM GIVEN SlATE TO PERIGEE 
P ORBITAL ELEMENTS CCNVER FROM CARTESIAN 
P EXTERNAL DELTA V COORD. TRANSFORMATION 

3.1-33 
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No. 69-FS-2 
Mission G 

FSB, Apollo 500 

PROG. 
NAME 

PIFAAP P 
PIFTCH P 
P IGBHA . P 
P IGMHA P 
PIIFNQ P 
PILBTE P 
PILCEN P 
PIl EAB P 
PlllTE P 
PIlMAB P 

·PIMAPE P 
PIMCKC P 
P IMGBL P 
PIMKIC P 
PINAVG P 
P IPTCH P 
PIRBSW P 
P IRBTA P 
P IREEN P 
P IJ~ EL A P 
PISPIN P 
P ITBDY P 
PITCIR P 
P ITFPC P 
P ITGTl P 
PITLIS P 
PITMTH P 
PIUNVC P 
P IVCMG P 
PIVECT P 
P UBTA P 
Q IBREl G 
QIBRES G 
QIOACOMM G 
QIPRINT G 
QIXGTPRM G 
R I DUMP R 
TIXTTY T 
X IUNCOML M 
X tuNCOMP M 

TABLE 3.1-6 (CONT'D) 

-APOGEE/PER IGE E 
VEC10R FElCH ~OUTINE 

SASE HOUR ANGLE 
GM l' HOUR AN GL E 

DESCRIPTION 

REQUEST FORD!PY $UPV 
lIBRA1'ION MATRIX ROUTINE 
INTRFCE TO COAST ENCKIE INTEGRATOR 
INTRFCE 1'0 EAPTH ABORT DATA TABLE 
FORTRAN liNK 10 PMMllTE 
INTRFCE 1'0 MOON ABeRT LM 
MA 1'R DMlJl1' I PLICA 11 ON (3X31 OXi) 
UNIVERSAL CAR1'ESIAN TO KEPLERIAN CO-ORDINATES 
GIMBlE ANGLE IN1'ERPCLGTION ROUTIN5 
KEPLARIAN TO INER1'IAl GONVERSION 
RTRN 10 EARTH INI1IAl REENTRY RANGE ESTIMATER 
ANALY1'IC SOlU1ION FOR REF BODY SWITCHING 
REF BODV SklTCHING 
BETA fRM GIVEr-. STA1'E JECT TO POSIT MAGNITUDE 
M I SCOUR SE CORRERT I ON REENTR Y MODEl 
FORTRAN RTA1'TACH TO PMQAFMSG 
ROTJITES.VECTOR THRU ANGLE ABOUT A VECTOR 
UNIVERSAL TWO BODY SOLUTION 
DET. 1'IME OF ARRIVAL AT SPEC. HT. IN ORBIT 
TIME FROM PERIFOCAL PASS TO RADIUS 
EN1'RY 1'0 PICREF 
FORkARD 11ERA10R CALIS TRANSLUNAR INJ BURN 
TIME FOR PROP OF 2 eODY ORBIT 
UN I TI ZE A VEC lOR 
VEC 1'OR MAGNI1 lOE 
GEN NORM, ASCEND NODE VECTORS FROM ELEMENTS AND VICE 
PROP STA1E VECTOR & TIME USING BETA 
Al I A S 0 F Q I BR E S 
RESERVE RElEA~E MOOUEL 
PRINT/PUNCH SCURCE 
CON1'ROL PAGING OF PRINTOUTS 
OISECTS SYSPARAMS 
SN AP MO Dl.!L E. 
TlM TELETYPE FORMAl1'ER \ 
130 BnE RECORD UNCOMPRESSOR 
80 BYTE RECORD UNCCMPRESSOR 

3.1-34 

. 

.. ....., 
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No. 69-FS-2 
Mission G 

TABLE 3.1-7 

cARDs REQUIRI~GDELETION 

PROG. 
NAME DESCRIPTION 

EMOPSAD E pREDICTED SITE ACQUISITION DISPLAY NO.2 
EMEPHGEN E EPHEMERlS GENERATOR 
ElVEC 1 E, VfCTOR TABLE 1 
ElVEC2' E VECTOR TABLE 2 
GMSWAQ G APOLLO SUP S~ITCHES & QUEUES 
PIOIST P DELAY STATE ALGORITHM 

FSB. Apollo 500 

PIMCKC P UNIVERSAL CARTESIAN TOKEPLERIAN CO ORDINATES 
PMOMCCTR P MIDCOURSE TRADEOfF DISPLAY 
PMMLRBTI P LUNAR ORBIT INSERTION UNIT 
PMMPTE P PLUM LINE TO ECI CONVE'RS ION 
PZlCPDIS P TRANSLUNAR MIDCCURSE INFO aSpy TABLE INTERFACE 
PlLCPDIS P LUNAR ORBIT INSERTION ELEMENTS TABLE 
PZLRBELM P LUNAR ORBIl INSERTION OSPY TABLE 
QMBSCR G SCRATCHES DATA SETS USEP IN MISSION BUILD 
QMMBLD BUILes TLl TARGETING TABLE FROM NASA INPUT CARDS 
RISMPT R MPT SRCH AND VALUE RTRN 
RlDRTSD R RECbVERY TARGET DISPLAY 
TMOITELT DITV FORMATTER (TABULAR DISPLAYS) 
TlZ1200X T MSK DSPY INITALIZATION PARAMETERS 
TlZ1203X T . MSK eSpy INITIALIZATION PARAMETERS 
TlZ1206X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1209X T MSK DSPY' INITIALIZATION PARAMETERS 
TZZ1212X T MSK DSPY INITIALIZATION PARAMETERS 
TZl1215X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1220X T MSK DSPY INITALIZATION PARAMETERS 
TZ11223X T I MSK DSPY It\IHALIZATION PARAMETERS 
TIZ1226X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1229X T MSK DSPY INITIALIZATION PARAMETERS 
TlZ1232X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1235X T MSK DSPY INITIALIZATION PARAMETERS 
TZl1260X T MSK DSPY INITALIZATION PARAMETERS 
TZZ1263X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1266X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1269X T MSK DSPY INITIALIZATION PARAMETERS 
TZl1272X T MSK DSPY INITIALIZATION PARAMETERS 
TIZ1275X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1295X T MSK DSPY INITIALIZATION PARAMETERS 
TZZ1422X T MSK DSPY IN(TIALIZATION PARAMETERS 
TZl121X T MSK DSPY INITIALIZATION PARAMETERS 
TZ1175X T MSK DSPY INITIALIZATION PARAMETERS 
TZ1599X T MSK OSPY INITIALIZATION PARAMETERS 
TZ1600X T MSK DSPY INITIALIZATtON PARAMETERS 

3.1-35 



MSC Internal Note 
No. 69-FS-2 
Mission G TABLE 3.1-8 

LOS REQUIREMENTS FOR LOAD MODULES 

PROG. 
NAME BYTES 

AML MS P 1,536 

SUBSYS A 1,536 

EMPRINT 1,168 
EMS YS [NT 512 
EMT ES T 12,800 

SUBSYS E 20,480 

GMDISPLA 2,560 
. GMDISPLl 8,704 

GMG IS PI E 512 
GMGRSPIE 512 
GMPREINT 2,048 
GMS IMPLE 5,120 

SUBSYS G 19,456 

JMTLMS I M 40,960 
JMXlMSFN 2,048 
JMXlSHEL 10,152 
JMXISTRP 2,048 
JMXZT APE 20,992 

SUBSYS J 16,800 

lMGAGCIU 6,144 
lMGMED 4,096 
lMS HUNlT 310 232 
lMXDRPH 5,632 
lMXlDPHS 1,536 
lMXlSHEL 41,616 

SUBS YS L 96,256 

PMS V lEW 2,560 

SUBSYS P 2,560 

RMDEAPP 2,048 
RMDUMP 2,560 
RMlABEL 2,560 
RMS NAP 2.048 
RMT EST 9,216 
RMTRACE 6,141t 
RMTYNI 69.632 
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Mission G 

. ' PROG. 
NAME BYTES 

........ '. 

SUeSYS R 94,208 

TMCHAINA 1,024 
TMCHAINM 3,012 
TMDATCTL 4,096 
TMDATCTP 4,096 
TMGDEBUG 2,048 
TMIDAAGC 3,012 
TMIOAAGS 1,024 
TMI OAAM 0 1,024 
TMIOACS,.M 3,584 
TMIOAGEN 3,. ()12 
TMIDALEM 3,012 
TMIOALGC 3,012 
TMI DAOUT 9,216 
TMIDASIC 512 
TMIOASII. 1,024 
TMI DAS IU 3,584 
TMJSPRNT 5,632 
TMMEDOSP 7,168 
TMQTTEST 5,632 
TMS IMCDS 5,632 
T"SHieIM 4,608 
TMSIMCRO 1,168 
TMS I MMED 1,536 
TMS IMS IC 1,024 
TMS I MTYP 6,656 
TMT APE 2,048 
TMTCBOMP 1,536 
TMTCBTlM 512 
TMT ESTMD 5,120 
TMlERTAB 1,536 

SUBSYS T 102,400 

WMMTESTR 4,096 

SUBSYS W 4,096 

DIRECTORY 5,316 

TOT AL 423,108 

TABLE 3.1-8 (CONT'D) 

' . 

. , . 
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No. 69-FS-2 
Mission G 

FSB. Apollo 500 

TABLE 3.1-9 

LCS REQVIREMENTS FOR LOAD MODULES IN A506.MISC.UTILITY 
. 

PROG. NAME BYTES 
. . .' ' 

FORTRAN 
. 

2,048 (ESTIMATED) 

SUBSYS F 2,048 

IEBMOVE 13,824 ,(ESTIMATED) 

SUBS YS I 13,824 

LI NKEDIT 2,048 (ESTIMATED) 

SU8SYS L 2,048 

QMALCONV 34,816 
QMBLSTPR 4,608 (ESTIMAlEDI 
OMCLDTAB 8,704 
OMDABNDR 512 (ESTIMATED) 
QMDBUG 26,112 
OMOCIMR 4,608 (ESTIMATED) 
OMOCPINR 1,536 (ESTIMATED) 
QMODCSR 23.040 (ESTIMATEO) 
QMODDOR 1,536 (ESTIMATED) 
QMDOTYR 8.192 (ESTIMATED) 
OMOELOG 38,912 (ESTIMATED) 
QMDELOGR 5.120 (ESTIMATED) 
OMDEMOOR 73,728 (ESTIMATED) 
OMDHFXR 2.048 (ESTIMATED) 
QMDHSCMR . 5,632 (ESTIMA TEO' 
QMDHS INR 1.536 (ESTIMATED) 
OMDICR 2.560 (ESTIMATED' 
QMDLSOL G 2,048 {ESTIMAlED, 
OMDMEOR 3,072 (ESTIMATED) 
QMONTVR 6,656 (ESTIMATED, 
QMDPLOT R 4,096 (EST IMATED) 
OMOPRINR 1,024 (ESTIMATED) 
QMDRKMSK 8.192 
QMORNSOR 7.168 (ESTIMATEO) 
QMDRTYWK 25,088 (ESTIMATED' 
QMDSTCHR 5,120 (ESTIMATED' 
QMDTLTYP 1,536 (ESTIMATED) 
QMDTTYR 4,096 (ESTIMATED) 
,,"'DTVER 3,072 (ESTIMATED) 
QMDVERS R 1.536 (ESTIMATEO) 
QME PHFM 5,632 (ESTIMATED, 
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No. 69-FS-2 
MissionG 

. 

l'ROG. NAME 

-'QMFDSUPR 120,832 
QMGEPH 15.360 

. OMLSTlMS 2.048 
OMMAClST 2.048 , 
OMMACREF 15,612 
OMMBlD 29.184 
QMMCGX 44,032 
QMMF IT 211,504 
QMMSKlST 13,312 
OMN.EAKY 13,824 
QMPOTEDT 55,296 
OMPNREAD 3,072 
OMPRGNAM 1l,176 
QMPWRCHT 5.120 
QMRClPS 23.040 
OMCNV ~6,384 
OMRMED 8,704 

,QMROUTE 512 
QMRUPDR 3,072 
OMS CEO 1,168 
OMS EARCH 58,36f3 
OMS IC 2.048 
QMSRPM 6,656 ' 
QMSSIlST 9,128 
QMSfRING 1,680 
OMSTRP 83,968 
OMTDUP . 13,312 
OMTlMMAP· 11,264 
QMT lMSl 10,240 
OMTlSTRQ 1,680 
OMT MIlU 9,216 
QMT Mll 3,584 
OMT RAPP 14,336 
OMTSCTl 9,728 
QKlNIREC 4,096 
OM)( ClPS 4,608 
OMXCVERT 1.024 
QMXJClCH 1,5.36 
QMXLMXRF 2.560 
OM)( PTPCH 17.408 
OM)( RAlOC 15,360 
QMX RENAM 16,384 ' 
OMXSORT 9,216 

.0000X S YS C R 9,728 

FSB. Apollo 500 

TABLE 3.1":'9 (CONT'D) 

BYTES 

(ESTIMATED' 
.ESTIMATED' 
• ESTIMATED I 

(ESTIMATED' 

'eSTIMATEOJ 

(ESTlMH~DI 

(ESTIMATED' 
«ESTIMATED I 
(E.STIMATEDI 
(ESlIMATED' 

(ESlIMATED) 

(ESTIMATED) 

(ESTIMHED) 
(ESTIMATED' 

(ESTIMATED' 
(ESTIMATED I 
(ESTIMATED) 

(ESTIMATED) 
(ESlIMATED' 
(EST IHHED' 
( E S 11 M A TEO , 
(ESTIMATED' 

(ESTIMATED' 
,eSTIMATED' 
(ESTIMATED' 
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QM)(SY5PP 
QM)( T BLS T 
QMXTBLXF 
QMXVERS 
QMXVTOC 
OMY PAPER 
QMIDDD 
OMIt RLEG 

14,848 
3,012 

10.75.2 
2,048 

11,776 
201,na 

4,608 
6,144 

SUBSYS Q 1,574,400 

DIRECTORY 7,604 

TABLE 3.1-9 (CONT'D) 

(ESHMATEpJ 

: (ESTI~ATEQ J 

. ,.Je 5 TIM. TEQ , 
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TABLE 3. 1-10 

LCS REQUIREMENTS FOR LOAD MODULES IN A506.RTDS~GO 

. 

PROG. NAME BYTES -

. 

BMOBATCH 2,048 
SMOBIAS 2,560 
SMOCSM . 5,632 
BMOlSOS 2,048 
BMOlSSU 1,536 
BMOPAP 1,024 
8MDPl T 6,656 
8MORAFT 2,560 
SMORES to 5,632 
BMOTlMSU 1,536 
eMOT I MTV 1, 5.36 
8MOVEC 1,536 
8MDVPS 3,072 
8MGCHAIN 1,168 
BMGPRIME 1,680 
BMGSTA . 2,560 
SMlMED 5,120 

·8MlMPl 2,560 
8MlMTE 1,024 
BMMACC 24,064 
8MMOCI 8,70.4 
8MM ISC 10,1.52 
8MMMAN 19,456 
8MMPAP 5,632 
BMMPRI 7,680 
8MMSEl - 4,096 
eMMST ART 14,336 
BMMTPE 2,048 
8MMTRC 13,312 
8MPREP 4,608 
8MQDCMEO 12,800 
8MQlSINP 5,120 
BMQlSMEO 3,072 
8MRSDC 12,288 
8MS BURN 2,560 
8MS tNT 6,656 
8MSlAO 3,584 
BMSlAMA 14,336 
8MS LOC 8,704 
8MSlPC 14,848 
eMS MEO 5,632 . 
8MS PAP 3,584 
BMS Pi'll 1,168 
BMSTlM 8,192 
8MSVEC 2,560 
8MSVPS 6,144 . 
.8MT EST 2,048 
8MVElE 5.120 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

- -

PROG. NAME 
--- .' ., . -" . ' - .' . 

BMX MAS 7,168 . 
SUBSYS B .30CJ,760 

CMOAXTOV 1,024 
CMOCMCLS "-T~024 
CMOCMNAV 1,536 
CMDOTGTU 1,024 
CMOENTRY 1,024 
CMOERMEM 2,048 
CMOGMTLU It 024 

. CMOLAMRT 1,024 
CMDLAMTG 1,024 
CMOL IFTF 1,024 
CMOlXTOV 1,024 
CMORFMAT 1,024 
CMORXTOV ,1,536 
CMOSEQ[N 1,024 
CMOSVGEN 1,536 
CMOSVNAV 1,024 
CMOSWSEL 1,024 
CMOSWSLT 1,024 
CMOTARGT 1,024 
CMOTMBS E 1,024 
CMOTMEIN 1,024 
CMMAXTOV 2,048 
CMMCMCLS 2,048 
CMMCMNAV 3,584 
CMMOTGTU 2,048 
CMMENTRY 1,536 
CMMERMEM 5,120 
CMMGMTLU 1,536 
CMMLAMRT 2,048 
CMMLAMTG 2,048 
CMML IFTF 1,536 
CMMLXTOV 1,536 
CMMRFMAT 1,536 
CMMRXTDV 2,560 
CMMSFQIN 1,024 
CMMSKENT 512 
CMMSVGEN _It.~36 
CMMSVNAV 3,072 
CMMSWSEl bJ)24 
CMMTARGT 2 •. bIt8 
CMMTM8SE _1.0.24 
CMMTME IN it$]6 
CMRMEDIN __ ~,_j~2 
CMS OCSXT 8,192 , 

FSB, Apollo 500 

TABLE 3.1-10 (CONT'D) 
/ 

- -- .. ""'1 

BYTES 
.. -, . " 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

PROG. NAME 

. CMSoTVI,.U 1,()24 
CHSEQNUM 1,024 
CMS PBIoC 1,024 
CMST ATUS 2,560 
CMSW ITCH 1,024 

SUBSYS C· 85,504 

EMoCHECK , 8,704 
EMOGAGSN 7,680 
EMDGLMST 6,144 

, EMoGPING 2,560 
EMDGS ING 2,560 
EMoGS lTE 3,072 
EMoGSUPP - 3,072 
EMolANoM 6,656 
EMoPESAo ·1,680 
EMDS PACE 11,776 
EMOSSMMD 6,144 
EMDST AC 2,560 
EMGABMED 12,BOO 
EMGOLSAo. 3,584 
EMGEARlA 1.536 
EMGENGEN 1,024 
EMGGPCHR 1,024 
EMGLMRAT 1,024 
EMGMlSAo 6,656 
EMGPRINT 7,168 
EMGSCPNG . - ___ 6.,656 
EMGSDEMT 1,024 
EMGST,GEN 1.5.36 
EMGSTlLA 5,632 
EMGSTLLD 2.048 
EMGSTSNG 9,72B 
EMGSTSTM 1,024 
EMGTEl TR 1.024 
EMGTVMED 6,656 
EMGVECST 3,072 
EMGXVTRA 3,072 
EM!( EYGEN 3,584 
EMlAMBNP 2,560 
EMMCBND 2,048 
EMfilOUo 2,048 
EMMOYNEL 5,120 
EMMDYNMC 8,192 
EMMENI 24,064 
EMMENV 4,608 
EMMGFDAI .. 1,536 

FSB. Apollo 500 

TABLE 3.1-10 (CONT'D) 

BYTES 

. 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

, ·,PROG., NAME, "-;' ' ~. 

EMMGLCVP . 1, 536 
EMMGlMST . 8,192 
EMMGLSXT 4,608 
EMMGSTCK 1,536 
EMMGSTMP 6,656 
EMMGSTMX 1,536 
EMMLINUS 1.536 
EMMRMD 10.752 
EMMSBND . 3. 584 
EMMVRTTY 2.048 
EMMXT R 1.536 
EMSCTRL 3.584 
EMS EPH 4.096 
EMS FFV 1,536 
EMSGLSAD 3,072 
EMS GSUPP 5,120 
EMSLSF 2,048 
EMSlSUPp· 8,192 
EMSMISS 7,168 
EMS NAP 2.560 
EMSS ACO 3.072 
EMS T AGEN 3,072 
EHSTIME 3.072 
EMSTRAJ 2,560 
EMX ING 5,632 

SUBSYS E 296,960 

GMDTVGID 4.608 
GMGCARD 2.048 
GMGDMED 4.096 
GMGMFD 7,680 
GMGPMED 9,728 
GMlCSLOD 10,752 
GML GSTCH 1,536 
GMLRESRT 2,048 
GHPREINT 512 
GHRSDDD 1,024 
GMRSDDDL 512 
GMS DELOG 6,144 
GHSDETPH 512 
GMS DISP 2.560 
GHSFILL 17.920 
GMS I NT 6,656 
GMSMED 9,728 
GMSPHAS E 10.752 
GMS PRINT ~.2, 04" 

FSB. Apollo 500 

TABLE 3.1-10 (CONT'D) 

. 

BYTES 
. 
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MSC Internal Note 
No. 69"'FS-2 
Mission G 

PROG. NAME 

GMS REMED 2.048 
GMSRMEDA . 1,536 
GMS RMMEO 3,584 
GMSWITCH 1,168 

SUeSYS G 115,200 

JMDELETE 1,024 
JMGHINIT 512 
JMGINlT l 10,240 
JMGMEO 1,536 
JMMOAPAC 14,336 
JMML AI 1,536 
JMMRESIO 6,144 
JMQGET 1,024 
Jt'QTLMOA 8,192 
JMQUSBAD 2,048 
JMRMSFN 2,560 
JMSHLOAS 10,240 
JMSSUPER 12,800 
JMSWITCH 5,632 
JMXOOO 512 
JMXDTV 37,376 
JMXGNGPR 3,584 
JMX PHAS E 1,536 
JMX PHPT R ·5,120 
JMXPLPTR 2,048 

SU8SYS J 128.000 

lMDHAP 6,144 
lMOMVMP 4,09.6 
lMGHINIT 3,012 
lMGINITZ 20,992 
lMGMEO 512 
lMMAPPOS ... 1.5.36 
lMMGPP 4,096 
lMMMOP 8.192 
lMMNFM 17,408 
lMMRKNI 4,608 
lMMRKNI I 4.09.6 
lMQAGCTM 8;192 
lMOC8ANO 10,752 
lMQHIGHS 2,560 
lMQHIGHI 4,608 
lMQIPRRO 11,264 
lMQI PSMO 3,012 

J.MQlGCTM 1.680 

FSB. Apollo 500 

TABLE 3.l~10 (CONT'D) 

BYTES 
. . 

(ESTP~ATED) 

. 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

'PROG. NAME . 

lMQUSBLR 13,824 
lMRKNI 1,5.36 
lMRMANU 1 4,608 
lMRMANU2 1,024 
lMRMANU3 1,024 
lMRMANU4 1,536 
lMRMANU5 1,024 
lMRMANU6 1,536 
lMRMANlJ7 2.048 
lMS. ACT RL 2,560 
lMSBSUPR 3,584 
lMSHLDPH 29,184 
lMSHSDS 4,096 
lMS NCTRL 1,536 
lMSSUPER 17,408 
lMSTRPNT 4,096 
lMT MSTRP ·4,608 
lMXAINIT 1,024 
lMX ANDTV 9,216 
lMX DOD 4,096 
lMXDDD5 3,072 
lMXDTV 5,632 
lMXGNGPR 5,632 
lMXHSDTV 3,584 
lMXHSPT R 3,584 
lMX INlTl 4,096 
lMXPHAS E 5,632 
lMX PHRT 3,584 
lMX PPB 2,560 
LMXPPBI 3,584 
lMX PRNT R 3,584 
lMX QDTV 14,336 
lMXQLGIC 1,024 
lMXSPSPR 4,096 
lMXTVGEN 6,144 

SUBSYS l 302.592 

PMOARM 5,632 
PMDDMT 19,968 
PMODTVCC 6.656 
PMDGPM 7,168 
PMDlDPP 8,704 
PMDL RBT I 8,704 
PMDMCCCH 12, ~88 
PMDMCCT R 9,728 
PMDMPT 6.656 
PMDPAD . ,4.608 

J _~ •. _ .1 

FSB. Apollo 500 

TABLE 3.1-10 (CONT'D) 

.. ,····t 

BYTES .. '. ' 

" . 
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MSC Internal Note 
. No. 69,,:, FS-2 
Mission G 

,. 

PROG. NAME 

PMOREAST 8,704 
PMOREOIG 

, 
8,704 

PMORET 7,168 
PMORETT 8,192 
PMORPT 8,192 
PMOSFPOS 8,704 
PMOT I MP 6,656 
PMOT I P55 6,144 
PMOTLlPL 8,192 
PMOTRDFF 23,552 
PMKMEO 12, 288 
PMMAEG 16,896 
PMMAEG5 5ti20 
PMMAPO 8,192 
PMMATC 15,872 
PMMCEN 14,336 
PMMCRE 32,256 
PMMOAB 1.3,824 
PMMOAN 4,608 
PMMOKI 11,264 
PMMOHT 12,800 
PMMEAB 59,904 
PMMENS 6,144 
PMMEPP 25,088 . 
PMMFB5 14, .336 
PMMFIT 40,960 
PMMFPC 1.3,312 
PMMFP2 8,704 
PMMFSET 3,072 
PMMFUO 5,632 
P"'MGES 37,888 
P"'MGPM 43,008 
PMM I EV 2,560 
P"'MITL 12,800 
PMMLAEG 23,040 
PMMLAI 27,648 
PMMLCG 20,992 
P"'MLCI 4,096 
P"'MLC P 53,760 
P"'MLOI 11,408 
P"'MLOP 11,776 
P"'MLOPP 56,83~ 
PMML IB 20,480 
P"'MUTE 1,024 
P"'MLLWP 17.92Q 
PMMLRBT I 45,568 
PMMLS PQ 36,864 

_ P'MMLTR ~,3,584 
.. 

FSB. Apollo 500 
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BYTES 

, 
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No. 69-FS-2 
Mission G 

,p"'" .• ,'.' '." ,., ',-.. ,. 

PROG. NAME 
;.,.-, .. ,.; ...• ', V.'M; .,.,. ,', ~.:-:, '; '. .... c''', 

PMMMAB 51,712 
PMMMCD 10,240 
PMMMED 11,776 
PMMMLC 3,584 
PMMMPT 29,696 
PMMPAB 24,576 
PMMPAD 11,776 
PMMPHL 6,656 
PMM PNE 26,112 
PMM PT f' 512 
PMMREAP ·9,216 
PMMREAST 27. 136 
PMMREDI G 23.040 
PMMREDRC 27,136 
PMMRETRD 29.184 
PMMRKJ 33,792 
PMMSCH 4,608 
PMMSFPIN 4,608 
PMMS IU 22. 528 
PMMS PT 6,144 
PMMTISS 8,704 
PMMTLC 4.096 
PMMTLM 4,096 
PMMTLN 4.608 
PMMurn 1.024 
PMMWTC 3,072 
PMMXFR 8,192 
PMQAFMED 28,160 
PMOAFMSG 16,896 
PMS EXE 2.560 
PMST lCN 20.992 
PMSVCT 2,048 
PMSVEC 4,608 
PMXSPT 16.896 

SUBS YS P 1.436,160 

RMOABRT 4,608 
RMDASCND 9,728 
RMDATVR 2.048 
RMDDBMP 4,096 
RMODPSA 2.048 
RMDEAPP 512 
RMDEIED 4,096 
RMOGEDO 5,120 
RMDGTO 6,144 
RMDGTDL 4,608 
RMDGTS ' . '-co , {~ , 7,.680 

, i 

FSB, Apollo 500 

TABLE 3.1-10 (CONT'D) .. ' "'" .. , . , .cc.' '"'-, 

BYTES 
.;~ , '''-' ,';. " 

(ESTIMATED) 

, ",'''' 
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No. ·69-FS-2 
Mission G' 

" ' 
, , 

PROG. NAME BYTES 

RMDHSED 7,168 
RMDLPD 1,024 
RMDREAO 6,144 
RMDREC 7,168 
RMORET , 6,144 
ItMORTSO 6,144 
ItMORTSEP 2,560 
RMDRXOV 3,584 
RMOTADD ' 5,632 
RMOT ARG 2,048 
ItMGENT 7,168 
RMGTTF 4,096 
RMMASCNO 1,536 
RMMATT 7,680 
RMMBAR 6,656 
RMM8GC 1l,776 
RMMDBC '5, 120 
RMMDBf 5,632 
RMMDBM 17,408 
RMMDBN 12,800 
RMMEAeC 2,560 
RMMGlT 4,608 
RMMSAG 2,560 ' 
RMMUDAT 1,536 
RMMYNI 32,256 
RMRMED 9,728 
RMSOBMP 9,216 
RMSOEAO 5,120 
RMS MED 2,048 
RMS MIC 6,144 
RMS MI RC 9,216 
RMSNIT 4,608 
RMS PEeT 12,800 
RMS RMEO 2,560 
RMsses 7.680 
RMSTlM 5,120 
RMSTTf 8,192 

SUBSYS R 304,128 

TMCOOOLD 20,480 
TMCENTRf 4,608 
TMOPSLGG 6,144 
TMOSPREQ 6,656 
TMHSCSMC 20,4.80 
TMHSCSML 2,560 
TMHSCSMP 2,560 
TMHSLEMC 3~_t864 

FSB. Apollo 500 

TABLE 3.1,.~10 (CONT'D) 

, 



MSC Internal Note 
No. 69-FS-2 
Mission G 

' .. " .. ' 

, ,··.fROG,. ~ " ' ". ' .... ' It,Y.TJ!:S 

-TMHSlEMl 2,560 
TMHSlEMP . 2,560 
TMHSNPDS 4,608 
TMHSSIUL 9,216 
TMlSDlSP 4,096 
TMQTMED 9, ,216 
TMSDCNSl 4,096 
TMS MEKIN 3,584 
TMST ATUS ,12,288 
TMSUPERI Lh824 
TMSUPER2 '3,012 
TMSWITCH 1,536 
TMT ABSEl 2,048 
TMXGDCTL 6,656 
TMXGSTRP 1,680 
TMXlSREB 6,144 
TMX PAPER -2,560 
TMXSYSPl 4,096 

SUBSYS T 200,192 

WMMAllNM 10,152 
WMMCAlPP 10,152 
WMMIlPHV 2,04B ' 
WMMPlTNM 1,680 
WMPRINT 3,012 
WMRMEDIN 3,012 
WMS INIT 2,048 
WMS MSK ' 1, 536 
WMSS PPGC 4,096 
WMSSUPER 1,680 

SUBS YS W 52,136 

DIRECTORY 38,316 
-.~~".-" ... 

TOT Al 3.269,548 

, 

, 
",."", '," " ,. " . 

" ,". , ,,', ',"" .i.'. 

' , , , ," ~, 
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MSC Internal Note 
No. 69"'FS-2 

4.1 MANUAL INPUT FORMAT 

SECTION 4 

MANUAL ENTRIES 

The Manual Input: Formats are l:\,st:ed hi T/l-b;Le 4.1-1 fo11ow!l.ng. 

4.1-1 

FSB, Apollo 500 



MSC Internal Note 
No. 69-FS-2 
Mission G 

TABLE 4 • .1-1 

MANUAL INPUT FORMATS 

FSB, Apollo 500 

A06 - TRANSMIT VECTOR FROM USABLE VECTOR TABLE TO RTA£P'OR MARSHALL 
A06,VEHICL~,VECTOR,MARSHALL INDICATOR; 
A06, AAA ,AAA, A; 

VEH I CL'E-C SM,L EM 
VECTOR: CMC,LGC,AGS,IU,HSR,DC 
MARSHALL IND=M OMITTED IF VECTOR SENT TO RTACF 
ALLOWED IN PHASES 10,13,15,18,20,26 

A09- SEND MANEUVER INFORMATION TO GODDARD S.F.C. 
A09,VEH,MANEUVERNUMBER; 
A09,AAA,XX; 

VEH = CSM OR LEM 
MANEUVER NUMBER = 1 TO 15 
ALLOWED IN PHASES 10,13,15,18,20,26 

. 

A12 - CAUSE ONLINE PRINT UF SUN OR MOON VECTOR,LIBRATION MATRIX, 
AND LAMBDA G 

A12,CODE,GMT; 
A12,NN,HHH:MM:SS.SS; 

CODE: 
S = SUN VECTOR 
M = MOON VEC TOR 
L = LIBRATION MATRfX 

. 

,. PN = P AND N MATR rx AND LAMBDA G 
ALLOWED IN ALL PHASES 

~~--~~--------------------------~------~r 
A69 - DELETE. EPHEMERIS INTEGRATOR PROCESSING 
A69,ACTION; 

ACTION: STOP lEND PROCESSING) 
STARTIBEGIN PROCESSING) 

CAIJTION ***ALL ENCKE INTEGRATION IS STOPPED. 
INTEGRATION MUST BE STARTED AGAIN WITH A69,START. 

4.1-2 

""' 



MSC Internal JicIte 
No. 69-FS-2 
Mission G 

TA,BLE 4.1-1 (COmID) 

--~-.--. 
" ' 

BOI - SUPPRESS/UNSUPPRESS ACQUISITION DATA 
B01,VEHICLE,FUNCTION; 
B01,AAA,AAAAA; 

VEHICLE = CSM,LEM 
FUNCtiON = ~TART OR STQP 

, 

ALLOWED IN PHASES 1,lO,13.15,18.;W.i6 

B02 - RETRANSMIT ACQUISITION DATA 
B02~VEHICLE,RADAR.THRESHOLD TIME; 
B02.AAA.AAAA,HHH:MM:SS~SSI 

VEHICLE = CSM,LEM 
RADAR = 3 LETtER STATION 10 ANO 1 LETTER 
THRESHOLD TIME = GET TO BEGIN SEARCH 
ALLOWED IN PHASES 10,13.15,18.20,26 

, " 

, 

B03 - GENERATE STATION CONTACT TABLE 
B03,VEHICLE; 
B03,AilA; , 

VEHICLE = LEM,CSM 
ALLOWED IN PH4SES 13,~8.20.26 

, 

B04 - SUPPRESS/UNSUPPRESS C-f~AND STATION CONTACTS 
B04.FUNCTlON; 
B04,AAAAA; 

FUNCTION =START,STOP 
ALLOWED IN f.>HASES 1~,15,18,?0,26 

4.1,.3 

FSB. Apollo 500 

, 

, , 

BAND TYPE 

, 
' . 

GENERATION 



MSC Internal Note 
No. 69-FS-2 
Mission G 

FSB, Apollo 500 

TABLE. 4.1-1 (CONTtD) 

. 

C CODES IN GENERAL ••• 
ARE SPECIFIED, THEY 

ALtE~TRIES MAy OMIT ONE SITE. 
MUST BE DIFFERENT. 

IF TWO SITES 

C06 - LANDING SITE VECTOR UPDATE 
C06,VEH. COMPUTER,PRIME SITE,BACkup 
C06,AAA,AAA,AAA; 

VEH. COMPUTER = CMC,LGC 
ALLOWED IN ALL PHASES 

S lTE; 

C07 - IN.ITIATE. A DeS TIME INCREMENT UPDATE 
C07,VEH. COMPUTER,PRIME SITE~ BACKUP SITE,TIME INC~EMENT; 
~07,AAA,AAA,AAA,SHHH:MM:SS.CC= 

VEH. COMPUTER = C~C~LGC· 
TIME INC LIMiTS ARE + OR - 745139:14~55 
ALLOWED IN ALL PHASES 

MSK 
293 CSM 
294 LEM 

MSK 
340 CSM 
353 LEM 

C08 - INITIATE LIFTOFF TIME UPDATE 
C08,VE~. COMPUTER,PRIME SITE,BACKUP 
C08,AA~,AAA,AAA,SHHH:MM:SS.CC; . 

VEH. COMPUTER = CMC,LGC 
LIfTOFF CORRECTION LIMITS 
ALLO~Eb IN "ALL ~HASES 

SITE,OELTA LI~TOrF TIME; MSK 
341 CSM 
339 LEM 

ARE + OR - ,745:39:14.55 

CI0 - INITIATE A DCS CMC f;XTERNAL DELTA V UPDATE MSK 
CI0,VEH. COMPUTER,PRIME SIT~,B'CKUP ~ITE,MANEUVER NO.,MPT; 264 
CI0,AAA,AAA,AAA,NN,AAA; 

VEH. COMPUTER = CMC,LGC 
MANEUVER NO. = 1-15 
MPT = CSM,LEM 
ALLOWED IN ALL PHASES 

C12 - INITIATE REFSMMAT 
CI2,VEH. COMPUTER,PRIME 
C12,AAA,AAA,AAA,AAA,N;" 

UPDATE MSK 
SITE,BACKUP SITE,REFSMMAT,ADDRESS; 266 CSM , . ,". 

VEH. COMPUTER = tMC,LGC 
REFSMMAT = ANY VALID REFSMMAT 

CUR,DMT,TLM,DOD,OST,PCR,MED,LCV 
ADDRESS = 1(1735), 2(0306) 
ALLOWED IN ALL PHASES . 

4.1-4 

265 LEM 

" . 



MSC Internal Note 
No. 69-FS-2 
M:lss:lon G 

TAllLE 4.1-1 (CONTtD) 
A - .......... ,' 

FSB, Apollo 500 

C13 - INITIAfE A CMC RETROFIRE EXTERNAL OELT.-V UPDATE MSK 360 • 
C13,PRIME SITE,BACKUP SITE,DATA SOURCE,COLUMN INU,CT GMT,PTRM,YTRM; 
C13,AAA,AAA,A,A,OD:HH:~M:SS,SN.NN,SN.NN; 

DATA SOURCE:TITIME TO FIRE,R,IRI;:TURN TO EARTH 
COL IND; P-PRIMARY M-MANUAL 
GMT: MIN = 0.0 MAX = 99:23:59:59(O~H:M1S) 
ANGLES: +-9.99 
ALLOWED IN ALL PHASES 

.. 

C14 - CMC ENTRY UPDATE 
C14,PRIME SITE,BACKUP SITE,SOURCE.COI.;UMN.LAT,LQN<!; 
C14,AAA,AAA,A,A,DD:MM!SSA,DDD:MM:SSA;. 

SOURCE : 
T .= 
R = 
M = 

CULUMN : 

TIME-TO-FIRE 
RETURN-TO-EARTH 
MANUAL 

P = PRIMARY 
M = MANUAL 

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

MSK 343 

. , 

WHEN SOURCE = MANUAL,LAT AND LONG MUST BE ENTERED (OMIT COLUMN' 
LAT = 90N TO 90S 
LONG = 180E TO lS0W 
ALLUWED IN ALL PHASES 

~------------------------------~~~------~--------------~----~, 
I C28 - LGC DESCENT UPDATE 
C28,VEH. COMPUTEM,PRIME SITE,BACKUP SITE,GETTD; 
C28,AAA,AAA,AAA,HH:MM:SS~CC; 

VEH. COMPUTER = LGC (ASSUMED) 
GETTD LIMITS ARF 0 TO 745:39:14.?5 
ALLOWED IN ALL PHASES 

C40 - INITIATE SLY TIME BASE UPDATE 
C40,PRIME SITE, BACKUP SITE,TIME BASE CHANGE; 
C40,AAA,AAA,SNNN; 

TIME BASE CHANGE = -124 TO +124 SECS 
ALLOWED IN ALL PHASES 

C41 - INITIATE SLY SEQUENCE INITIATE UPDATE 
C41,SEQUENCE NO,PRIME SITE,BACKUP SJTE,INITIATE TIME; 
~41,N,AAA,AAA,SNN; 

SEQUENCE NO = 1-8 
INITIATE TIME = -31 TO +31 MINS 
ALLOWED IN ALL PHASES 

. 

~45 - INITIATE A SLY SWITCH SELECTOR UPDATE 
C45.SEQUENCE NO •• PRIME SITE,BACKUP SITE./SWITCH NO/; 
~4?,N,AAA,AAA,/N,N, ••• ,N/; 

SEQUENCE NO = 1-4 

MSK 
295 

MSK 240 

MSK 
241-244 
250,252 
285,286 

MSK 
245-248 

SWITCH NO = 0-99 MAX OF 8 MAY BE INPUT. MIN QF 1 
ALLOWED IN ALL PHASES 

.. ' 

.. 

. 

., 



MSC Internal Note 
No. 69-FS-2 
Mission G 

. TABLE 4.1':'1 (CONT'n) .. ,. . 

I . , ".'" 

C49 - SLV NAVIGATION UPDATE 
'C49,PRIME SITE,BACKUP SITEtGETSV~MPT REf; 

C49,AAA,AAA,HH:MM:SS.CC,AAA; 
GETSV WITHIN THE RANGE OF THE EPHEMERIS 
GETSV LIMIT = 36:24:31.00 
MPT R~F: CSM,LEM 
Al,LOWED IN ALL P,HASES 

FSB. Apollo 500 

, : 
MSK 235 ' 

, I 

I ' . " 
I 

C60 - INITIATE GMTLO GROUND NETWORK UPDATE 
C60,VEHICLE,SITE CODE; 
'C60,AAA,AAA; 
I VEHICLE = CSM,LEM 

SITE CODE = "ALL" 
i ALLOWED IN ALL PHASES 

, , 
~Cg~ - CHANGE SEQUENCE NO. ANti SIT~S OFA COMMAND LOAD 
IC98,LOAD TYPE NO.,SEQUENCE NO.,PRIMARY SITE,BACKUP SITE, 

UNIVERSAL SEQUENCE NO.; 
C98,NN,NN,AAA,AAA,NN; 

SEQUENCE NO. = 0-63 " 

MSK 1604 

ITEMS 1 AND 2 MUST BE INPUT W~EN CHANGING ONLY 1 LOAD 

- , 
, 

'~'~ ~~~~~~ ~~~~E~~~E~~:D,~~A~~~P L~~6~, Bi~~~~D ONL Y ITEM 5 
, 

ALLOWED IN ALL PHASES 

C99 - SIMULATE A SWITCH INPUT FROM R1cc COMPUTER COMMAND CONSOLE 
C99,SWITCH INPUT; 
C99,AAAA; 

OPTIONS fOR ITEM1: 
CX,SX,LX = TRANSMIT LOAP fOR APPROPRIATE VEHICLE 
CN,SN,LN = ENABLE LOAD FOR APPROPRIATE VEHICLE 

, CC,SC,LC = CLEAR TRANSMIT BUFFER FOR APPROPRIATE VEHICLE 
LOAD NO = 1-19 FOR CS~ 

20-39 FOR LEM 
40-60'FOR S4B 

AAAA = LAST 4 CHARACTERS, OF ERROR PBI NAME - CAUSES IT TO BE 
TURNED OFF 

,ALLOWED IN ALL PHASES' , 

CEC - CHANGE AND/OR DELETE DATA FROM AN ERASABLE MEMORY UPDATE 
'CEC,LOAD NO.,PRIME SITE,BACKUP SITE,VERB,VEH ID,/LINE IDENTJ; 
C EC, NN, AAA, AAA, NN, N fiNN, ••• ,NN /T" 

LOAD NO = 18,19,38, OR 39 i .' 

SITE IS REQUIRED " 
VEH 10 = 1-7 OPTIONAL 

CHANGED., ITEM 6 MAY BE DELETED 
VERB 71(2-24),VERB72(Z-23) 

VERB = 0-71 
ITEMS r,2,-5 MAY BE 
OCTAL LINE ID: 
~L~ED IN ALL PHAS~§,. .' '. 
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TABLE 4.1-1 (CONT'D) 

CEE - GENERATE AN ERASABLE MEMORY COMMAND LOAD USING ENGINEERING UNITS, 
CEE,LOAD NO.,LINE IDENT.,PRECISION,MAGNITUDE.MULTI~LIER,SCALE FACTOR, 

POWER OF 2, OCTAL ADDRESS; 
CEE,NN.NN.N.S •• NN.NN •• ~.NNN.NNN.NNN.NNN.SNN,NNNNN; 

LOAD NO = 18.1~.38. OR 39 
OCTAL ,LINE ID: VERB 7l(2-24),VERB 72(2-23) 
PRECISION = 1.2, OR 3 
MAGNITUDE REQUIRED 
MULTIPLIER OPTIONAL ASSUMES 1 
SCALE FACTOR OPTIONAL. ASSUMES 1 
POWER OF 2 =(-42) TO (+42) 
OCTAL ADDRESS ~01041 TO Q3777 USE FOR V72,DO NOT USE FOR V71 
ALLOWED IN ALL PHASES 

. 

. 

CEI - INITIATE ERASABLE MEMQRYUPDATE MAKE UP BUFFER 
tEI,LOAD NO.,PRIME SITE.BACKUP SITE,OCTAL AODRESS,VE~ID; 
CEI~NN.AAA,AAA.~NNNN,N; 

LOAD NO = 18.19.38. OR 39 
OCTAL ADDRESS = 01041 TO 037~7 (OCTAL) IF USED SETS 
VEH ID = 1-7 OPTIONAL 
ALLOWED IN ALL PHASES 

CEO - GENERATE AN ERASABLE MEMORY UPDATE WITH OCTAL ENTRIES 
CEO,LOAD NO •• OCTAL LINE IDENT./OCTAL DATAl; 
CEO.NN,NN./NNNNN, ••• ,NNNNN/; 

LOAD NO = 18,19.38, OR 39 
OCTAL LINE 10: VERB 71(2-24).VERB 72(2-23) 
VERB 72 - PARM 3 = IADDRESS.DATA •••• ,ADDRESS.DATAI 
ALLOWED IN ALL PHASES 

THE FOLLOWING MSK'S ARE 
CMC LOAD NO. 

LEM LOAD NO. 

USED BY THE ABOVE 4 MEOS: 
18 MSK 281 
19 MSK 282 
38 MSK 269 
39 MSK 275 

VERB 71 

CSC - CHANGE A SLV GENERAL UPDATE 
CSC.LOAD NO.,/LINE ID.()CTAL DATAl; 
CSC.NN./NN.NNN/; 

LOAD NO. MSK 

LOAD NO = 58 OR 59 
LINE ID = 1-51 
OCTAL DATA = 0-255 (OCTAL 377) 
ALLOWED IN ALL PHASES 

. 

58 283 
59 284 

CSI - INITIATE SLV GENERAL UPDATE MAKE UP BUFFER SAt<IE MSK.'S AS CSC MEC 
CSI.LOAD NO,PRIME SITE.BACKUP SITE./OCTAL DATAl; 
CSI,NN.AAA.AAA./NNN, ••• ,NNN/; 

LOAD NO = 58,59 
OCTAL DATA = 0-255 (OCTAL 377) 
ALLOWED IN ALL PHASES 
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TABLE 4;1-1 (CONT'D) 

.. , ., ' 

CNV - INITIATE A DCS CSM OR LM NAVIGATION 'UPDATE 

FSB, Apollo 500 

CNV,LOAD TYPE,PRIME SITE,BACKUP SITE,GETSV,REFERENCE BODY; 
CNV,NN,AAA,AAA,HHH:M~:SS.CC,AA;' . 

LOAD HPE: 
VEHICLE EPHEMERIS 

'00 CMe CSM MSK 276 
21 LGC GSM MSK' 278 
20 LGC LM MSK 279 
09 GMC LM MSK 210 

REFERENCE BODY: 
EC.- EARTH CENTERED 
MC - MOON CENTERED 

GETSV WITHIN THE RANGE OF THE EPHEMERIS 
GETSV MAX = 745=39:14.55 

. 
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TABLE 4.1-1 (CONT'n) 
. . . .,' 

000 - INITIALIZATION TIME FOR GMPREINT 
060,TrME,TIMEOPT; 
DOO,DD:HH:MM:SS,AAAA; 

FSB, Apollo 500 

TIMEOPT = FAST - INITIALIZE IN FASTTIME (ASSUMED OPTION) 
= SLOW - DO NOT INITIALIZE IN FASTTIME 

. 

001 - SET UP STATION CHARACTERISTICS ROUTING. 
[)OhCODE; 
D01,AAAAAA; 

COD~: ACCEPT - SET UP ROUTING FOR STA. CHAR. 
REJECT -DELETE ROUTING FOR STA. CHA~. 

. . . 

DO.5 - UTILITY CONTROL MED 
D05,IND,EP,ID,TASK,DPRIOR,QNAME,QRANK; 

INO = A=ATTACH, R=RTATTACH, E~OTDEL~TE, L=DTLOAD, P=RTPURGE, 
H=RTDETACH 

EP = MODULE NAME 
ID = 'lD FOR RTATTACH 
TASK= TASK NAME 
OPRIOR=NUMERIC DISPATCHING PRIORITY 
ALLOWED IN ALL PHASES 

. 

D07 - CANCEL JOB STEP WITH QRWITHOUT DUMP 
D07,CODE; 
007,AAAA; 

CODE: DUMP - CANCEL WITH DUMP 
NODUMP - CANCEL WITH NO DUMP 

NOT ALLOWED IF P77 MEO HAS BEEN INPUT 

014 - INITIATE GLSPIE ERROR RECUVERY 
D14,CONFIRMATION; 
DI4,SPIE; 

ALLOWED IN ALL PHASES (NOT ALLOWED IF P77 HAS BEEN INPUT) 

015 - CONTROL GLSPIE ERROR RECOVERY 
D15,/PGMl,COOE,PGM2,CODE, ••• ,PGMI0,.COOE/; 
015,/AAAAAA,A,AAAAAA,A, ••• ~AAAAAA,A/; 

PGM - ANY PROGRAM NAME. 
CODE = 0 - OU~P .IF THAT PROGRAM ABENOS (ASSlJMED OPTION) 

= S - SNAP PROGRAM THAT ABENDS AND CONTINUE 
ONE TO TEN PRUGRAM NAMES MAY BE INPUT 
ALLOWED IN ANY PHASE 
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Mission G 

D18- INITIATE DDD DRIVER 
DI8,INDICATOR,TIME; 
018,AAA,NNN; 

TABLE 4.1-1 (CONT'D) 

INDICATOR • ON / OFF 
TIME -'IN SECS. 
ALLOWED IN ALL PHASES 

, 

D22 - LCS ALLOCATION CONTROL 
D22,IND,NAME,IND2; 

FSB, Apollo 500 

IND - L,OAD OR DELT FROM LCS - . 
NAME= CHA~ACT~R STRING FROM 1 TO 8 CHARACTERS. ALL MODULES 

7, 

WHOSE FIRST N CHARACTERS. MATCH THE MED WILL BE ACTED UPON;. 
IND2= P OR T FOR PROGRAMS OR TABLES 

EXAMPLE,~ D22,LOADjGMS,P; WILL CAUSE ALL MODULES WHOSE FIRST THREE 
CHARACTERS ARE GMS TO BE LOADED TO LCS. 

023 - OTLOAI) / DTOELETE CONTROL 
023, IND,NAME; 

IND - LOAD OR DELT - TABLES TO OR FROM MAIN CORE 
NAME- CHARACTER STRING FROM 1 TO 8 CHARACTERS. SEE D22. 

, 
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Mission G 

FSB, Apollo 500 

TABLE 4.1-1 (CONT'D) 

. 

FOO - INHIBIT PROCESSING OF RETURN TO EARTH AND MIDCOURSE CORRECTION 
FOO; 

, TERMINATES ANY RTE PROCESSING WITH AN ABEND AND TURNS OFF 
T~E APPROPRIATE DOD'S. ALSO FOR MIOCOURSE CORRECTION 

ALLOWED IN ALL PHASES 
. 

F20-INITIATE MIDCbuRSE CORRECrrON PLANNING FOR CSM EPHEMERIS 
F20,VECTOR TIME,COLUMN NUMBER,MOOE,GET OF MIDCOURSE,CClNFIGURATlON, 

"; SF P ElLOCK NUMB ER;· . MSK 19 . 
F~O~HHH:MM:SS.CC,N,N,HHH:MM:SS.CC,AAA,N; 

MODES: 
1 - X,Y,l,T (RETURN TO NOMINAL) 
2 - FREE RETURN, FIXED LPO 
3 - FREE RETURN, FREE LPO 
4 - NON-FREE RETURN (FIXED All 
5 - NON-FREE RETURN (FREE All 
6 - RETURN TO NOMINAL FLYBY 
1 - FLY8Y TO SPECIFIED HT PERCYTHION 
~ - FLYBY TO SPECIFIED HT AND I.NCLINATION FREE RETURN 
9A- RC~ OPTIMUM FLYBY 
9B- RCS OPTIMUM FLYBY TO SPECIFIED INCLINATION F~EE RETURN 

CONFIG - OPTIONS = D,UNO DEFAULT TO 0 
SFP BLOCK NUMBER = 0-5 DEFA\JL T TO 0 
ALLOWED IN 1,13,18,20,26 

F21-INITIATE MIOCOURSECORRECTION PLANNING(VECTOR TO BE OBTAINED FROM 
VECTOR PANEL SUMMARYI 

F21,VEH,VECTOR TYPE,COLUMN NUMBER,MODE,GET MIDCOURSE,CONFIGURATION,SFP 
BLOCK NUMBER; MSK 19 

F21,AAA,AAA,N,N,HHH:MM:SS.CC,AAA,N; 
VEH=CSM,LEM 
VECTOR TYPE ~ CMC,LGC,AGS,IU,HSR,OC,ANC 
MODE = 1 THRU 9 
CONFIG - OPTIONS = 
SFB BLOCK NUMBER = 
ALLOWED IN PHASES 

D,UND DEFA0LT TO D 
0-5 DEFAULT TO 0 
l,13,IR,20,26 

F22 - INITIALIZE AZIMUTH CONSTRAINTS FOR MIDCOURS!;.,.CURRECTION PLANNING 
F22,MINIMUM.AliMUTH,MAXIMUM AZIMUTH; 
F22,DDO.N,ODD.N; 

ITEMI - DEFAULT TO 250 MUST BE GTE 250 
ITEM2- DEFAULT TO 290 MUST BE LTE 290 AND GTE MIN AZ 

. 
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TABL~4.1':"1 (CONT'D) 

FSB~ Apollo 500 

F23 - INITIALIZE -TE ADJUSTMENT AND TRLUNAR FLT TIME LIMITS FOR MCC 
F23,TE ADJ0STMENT,TRLU~AR ~l~'TI~E MIN,TRLUNAR F(T TJME MAX; 
F23,SN,HHH:MM:.SS,HHH:MM:SS.; 

. T~ ADJUStMENi = 0 ~DEFAULT) NOMINAL LANDING TIME 
-1 LAND A DAY EARLY 
+1 . LAND A DAY LATE 

TRLUNAR FLT TIME LIMITS ARE MIN AND MAX VALUES IN A GET FORMAT 
TL~IN DEFAULT = 0 
TLMA* DEFAULT ~. 0 
ALLOWED I.N PHASES 1,13,18,20,26 . 

F24 - INITIALIZE GAMMA AND REENTRY RANGE FOR MIDCOURSE CORRECTION PLANS 
~24,FPA,REENTRY RANGE(IN NAU1rChL MILES); 
F24,DDD.N,NNN; . 

DEFAULT FOR BOTH PARAMETERS = USE SYSTEM PARAMETERS 
IGNORED DURING MCC PROCESSING 
ALLOWED IN PHASES 1,13,18,20,26 

-'- -'-

F25 - INITIALIZE HEIGHT OF PERICYNTHION FOR 
F25,HEIGHT OF PERICYNTHION; 

MIDCOURSE CORRECTION PLANS 

F'25,NNNN.N; 
INPUT = 
ALLOWED 
IGNORED 

N.MI. MUST BE INPUT (.FOR MODES 7,8 AND 9) 
IN PHASES 1,13,18,20,26 
DURING MCC PROCESSING 

F26' - DELETE COLUMNS OF MIDCOURSE CORRECTION DISPLAY 

. 

F26,COLUMN NO.,COLUMN NO.,COLUMN NO.,COLUMN NO.,COLIJMN NO.,COLUMN NO.; 
F26~N,N,N,N,N,N; MSK 79 

IF FIRST PARM = 0 ALL ~IX COLUMNS OF MSK 79 ARE BLANKED 
OTHERWISE COLUMNS DESIGNAT~O AR~ BLANKED 
ALLOWED IN PHASES 1,13,18,20,26 

F27 - SPECIFY INCLINATION OF ~REE RETURN FOR MCC 
· F27,INCLINATION OF FREE RETURN; 

F27,SNNN.NN; 
. 

· INCL INAT ION OF FREE RETURN = 
o (MODE 9 COMPLETE RCS OPTIMIZATION) 

+NNNN.N 'MODE8 UR 9 ASCENDING INCLINATION 
-NNNN.N MODE 8 OR 9 DESCENING INCLINATION 

ALLOWED IN PHASES 1,13,18,20,26 . 

. 

F28 - SPECIFY INCLINATION TEST PARAMETERS 
F28,ASCENDING INCLINATION TEST,DESCENDING INCLINATION TEST; 
F28,SNNN.N,SNNN.N; 

INCLINATION TESTS ARE ENTERED IN DEGREES (MODES 8 £ 9 ONLY) 
DEFAULTS: ASCENDING = 40 DEG 

DESCENDING = 60 DEG 
ALLOWED IN PHASES 1,13,18,20,26 

4.1-12 

I , . 

t· -.,'\ 



MSC Internal Note 
No. 69-FS-2 
Mission G 

'.fABLE 4.1-1 (CONT'D) '. 

FSB, Apollo 500 

. .' 

- F29 - SPECIF't" HTIPC) LIMITS FOR OPTIMIZED MCC 
F29,HTIPC) MIN,HTIPC) MAXi 
F29,NNNN.N,NNNN.N; 

HTIPC) IS ENTERED I~ NA~TICAL MILES AND APPLIES TO MODE 9 
ONLY IDEFAULTS TO MIN 50, MAX 2000) 

ALLOWEb IN PHASES 1,13,18,.20,26 
. . . . 

. 

F30 - TRANSFER MIOCOURS~CORRECTION PLAN TO SKELETON FLIGHT PLAN TABLE 
F30,COLUMNNUMBER; . 
F30,N; 

COLUMN NO.= COLUMN OF MIDCOtJRSE CORRECTION PLAN TO BE MQV,EO TO 
BLOCK 2 OF SKELETON FLIGHT PLAN TABLE 
COLUMN NO.- 1 TO 6 
ALLOWED IN PHASES 1,13,18,20,26 

. 

F31 - DISPLAY BLOCK OF SKELETON PLAN TABLE 
F31,BLOCK NUMBER; MSK 15~7 

. F31,N; .. 
BLOCK NUM'BER = 1 TO 5 I BLOCK OF SKELETON PLAN TO BE 01 SPLAYED 
ALLOWED IN PHASES 1,13,18,20,26 

. . -. 

F32 - ALTERATION OF SKELETON FLIGHT PLAN TABLE DATA 
PARM-ITEM FORMAT: 

F32, I-BLOCK NUMBER N MllST BE INPUT 
2-GMT TIME FLAG HHH:MM:SS.CC 
3-MODE N 
4-LAT. OF PERICVNTH1AN SNN.NNN 
5~LONG. OF PERICYNTHIAN SNNN.NNN 
6-HEIGHT OF PERICYNTHIAN NNNN.NNN. 
7-GET OF TLI IGNITION HHH:MM:SS.CC 
8-GMT OF NODE HHH:MM:SS.CC 
9-LAT. OF NODE SNN.NNN 

10-LONG. OF NODE SNNN.NNN 
II-HEIGHT OF NODE NNNN.NNN 
12-DELTA AZIMUTH OF LOI SNNN.NNN 
13-FLIGHT PATH ANGLE AT LOI. SNNN.NNN 
14-DELTA T1ME OF LPO HHH:MM:SS.CC 
I5-DELTA TIME OF LLS' HHH:MM:SS.CC 
16-AZIMUTH OF LLS SNNN.NNN 
17-LAT. OF LLS SNN.NNN 
18-LONG. OF LLS SNNN.NNN 
19-RADIUS OF LLS NNNN.NNN 
20-DELTA AZIMUTH OF TEl SNNN.NNN 
21-DELTA V OF TEl NNNNN 
22-DELTA TIME OF TEl' HHH:MM:SS.CC 
23-INCLINATION OF FREE RET. NNN.NNN 
24-GMT OF PERICYNTH.IAN HHH:MM:SS.CC I 
25-DELTA T OF UPDATED NOM. HHH:MM:~S.CC . ; 

ALLOWED IN PHASES 1,13,18,?0,26 
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FSB, Apollo 500 

F61 - SUN/MOON EPHEMERIS AND RPN MATRICES DATE,CHANGE. 
F61,EPOCH,Y~AR,MONTH,DAy,~OUR; . . 
F61,YYYY,YYYY,MM,DDD,HHHH; 

EPOCH - WHEN qMITTED,PROGRAM CHOOSES HEST EPUCH. 
YEAR - 1967 TO 1980. 
MONTH - 1 TO 12 •. 
DAY . - 1 TO 366 • 
. HOUR - OTO 8784(TRUNCATED TO MULTIPLES OF 24 HOURS OR 
... ' ~IDNIGHTPRECEDI.NG LAIJNCH~) 
MUST~AVE MISC .• UTILITY IN JOBlIB 
ALLOWED IN PHASES 1,1~,18,20,26 

F62 - INTERPOLATION FOR SKELEJdN FLIGHT PLAN 
F62,DAYS,OPPORTUNITY,AZIMUTH; 
F62,NNN,N,NNN; 

.... DAYS - 1 TO 366 
OPPORTUNITY -.1,2 
AZIMUTH = 72 TO 108 DEGREES 
ALLOWED IN PHASES 1,1~,18,20,26 

. 

F70 - GENERATE THE NEAR EARTH TRAD~OFF DISPLAY (MSK364) 
~70,SITE,vECTOR TIME,MIN AHORT TIME,MAX AHORT TIME,ENTRY PROFILE; 
F70,AAA,HHH:MM:SS,HHH:MM:SS,HHH:MM:SS,AAA; 

SITE IS SELECTED FROM THE RTE TARGET TAALE 
ENTRY PROFILE. - SHALLOW: HGN OR HB1 ALLOWED (HAl ASSUMED) 

.STEEP: H81 ALLOWED (ASSUMED) 
ALLOWED IN PHASES 1,13,18,20,26 

F71 - GENERATE REMOTE EARTH TRADEOFF (MSK 364) 
F71,PAGE,SITE,VECTOR TIME,MIN ABURT TIME,MAX ABORT TIME,ENTRY PROFILE; 
F71,N,AAA,HHH:MM:SS,HHH:MMiss,HHHiMM:SS,AAA; 

PAGE = 1-5 
SITE - SITE MUST BE IN TARGET TARLE 
ENTRY PROFILE - SHALLOW: HGN OR HBI ALLOWED (HAl ASSUMED) 

STEEP: HHI ALLOWED (ASSUMED) 
ALLOWED IN PHASES 1,13;18,20,26 

F72 - RTE TRADEOFF LABELING. (MSK 364) 
F72,PAGE,POSITION; 
F72,N,AAAAAAA; 

PAGE = 1 THRU 5 
POS IT ION: 

NOLABEL(DEFAULT) 
LEFT 
RIGHT 
MIDDLE 
MINIMUM 

SHOULD NOT BE USED TO LABEL NEAR EARTH ATP TRADEOFFS 
ALLOWED IN PHASES 1,13,18,20,26 

. . 
_. 
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TABLE 4.1-1 (CONTID) 

F75 - ABORT SCAN TABLE, <;ENERATION FOR AN UNSPECIFIE'D ARE;ACMSK 362) 
F75.TYPE.VECTOR TIME.ABORT TIME,DELTA V.ENTRY PROFILE; 
F75,AAAA,HHHfMM:SS,HHH:MM:SS,NNNN,AAA; 

',' 

,'. TYPE ~ TCUA • FCUA 

'. 

, 

ENTRY PROFILE - SHALLOW : HGN OR HBI ALLOWED CHBI ASSUMED) 
STEEP: HBI ALLOWED (ASSUMED) 

ALLOWED IN PH~SES 1,13,18,20.26 
" , 

f76 -ABORT SCAN TABLE ,GENERATION FOR A SPECIFIC SlTE CMSK 362) 
F76,SlTE,VECTOR TIME,ABORT TIME.LANDING TIME,ENTRY PROFILE,MISS D1ST; t 
F76, AAAAA, HHH: MM': SS ,HHH: MM: SS'. HHH: MM: SSt AAA, NNN; 

SITE IS SELECTED FROM THE TRADEOFF OR RTE TARGET TABLE 
ENTRY PROFILE - SHALLOW: HGN OR HBI 'ALLOWED CHBIASSUMED) 

STEEP: HBI ALLOWED (ASSUMED) 
MISS DISTANCE IS DEFAULTED TO 0 NM FOR A PTP SOLuTION 
MISS DISTANCE IS ILLEGAL FOR ATP 
ALLOWED IN PHASES 1,13,18.20.26 

, F77 ~ AST LUNAR SEARCH GENERATION FOR SPECIFIC SITE OR FCUA (MSK 362) 
F77,SITE OR FCUA.VECTOR TIME,MINIMUM ABORT TIME.MAXIMUM ABORT TIME, 

TIME OF LANDING.ENTRY PROFILE.MISS DISTANCE; 
F77.AAAAA.HHH:MM:SS,HHH:MM:SS,HHH:MM:SS,HHH:MM:SS,AAA.NNN; 

ENTRY PROFILE - SHALLOW: HGN OR HBI ALLOWED (HBI ASSUMED) 
STEEP: HBI ALLOWED CASSUMED) 

ALLOWED IN PHASES 1,13.18,20.26 I 

I 

F78 ~ ABORT SCAN TABLE ENTRY PROFILE FOR AN EFCUA SOLUTION CMSK 362) I 
F78,AST CODE,ENTRY PROFILE,INITIAL BANK,G LEVEL TO INIT,ROLL DIRECTION; 

, F78,NNN,AAA,NNN.N.NN.A; 

.... 

ENTRY PROFILE: 
OLD (REMOVES ENTRY PROFILE)- DEFAULT 
HGN CG&NENTRY) 
HBI (CONSTANT GENTRY) 
HB2 (LIFT VECTOR DOWN TO X GIS. THEN BALLISTIC) 
HB3 (BALLISTIC THROUGHOUT ENTRY) 
HB4 CLIFT VECTOR tiP TO X GIS. THEN BALLISTIC) 
HB5 CMAX LIFT),- LIFT VECTOR UP 

INITIAL BANK D~FAlJLT = 0 FOR HGN AND HBI 
GLEVEL TO IN1T DEFAULTS: HGN=.05. HB1=2"HB2 AND HB4~.2 
ROLL DIRECTION FOR HBI = SCSOUTHI. NCNORTH) - D~FAULT 
ALLOWED IN ,PHASES 1.13.1&.20.26 
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TABLE 4.1-1 (CONTln) 

. . 

f79 - ABORT SCAN TABLE' DELETE (MSK 362) 
F79,AST CODE, .••• ,AST CODE; 
F79,NNN, ••• ,NNN; 

IF a IS THE FIRST ITEM THEN T~~WHOLE TABLE IS CLEARED 
ALLOWED IN P~ASES 1~13'J8,20,26 

F80 - RTE DIGITALS MANEUVER DISCRIPTION (MSK 363,329) 
f80,COLUMN,AS~CODE.,REFSMMAT,MNyR CODE,NO OF QUADS,DT OFULtAGE, 

TRIM ANGLE IND,DOCKING ANGLE,MNVR ORIENTATION,ITERATION IND;, 
F80~AAAAAAA,NNN,AAA,AAAA,N,NN~N,A,DDD.D,A,AAA; 

Co~UMN= PRIMARY,MANUAL 
AST CODE=O (MANUAL INPUT 
REFSMMAT : CUR DMT ROY 

ROP OST AGS 

- ENTE,R F81) 
PCR DOD ROZ 
REI MED DOK 

C(CSM), LlLEM) 

TLM 
DEI 

LCV 

MNVR CODE: 
1ST CHAR = 
2ND CHAR.= 
3RD CH'AR = 
4TH CHAR = 

S(SPS), R(RCS), D(DPS) 
D(DOCKED), A(DOCKED WItH 
X(EXTERNAL DELTA V) 

ASCENT ONLY), U(UNDOCKED) 

C ·L 
S R DR 

D,A,U D,A,U D D,A 
X X X X 

NO. OF QIJADS IS DEFAULTED TO 4 
TRIM ANGLE IND = COM(CDMP0TE),SYS(SYSTEM PARAMETE~) - ASSUMED 
ULLAGE IS DEFAULTED TO 15 SECONDS 
DOCKiNG .ANGLE DEFAULTED TO 60 DEGREES 
MNVR ORIENTATION = U(HEADS UP), O(HEADS OOWN)- DEFAULT 
ITERATION FLAG = SIN(SINGLE), ITE(ITERATE) DEFAULT 
ITERATE NOT ALLOWED FOR MANUAL INPUT 
ALLOWED IN PHASES 1,13,18,20,26 

F81 - RTE DIGITALS MANUAL MANEUVER INPUT (MSK 363,329) 
F81,VECTOR TIME,IGN TIME,TGT LAT,TGT LONG,REF BOOY,XDV(X),XDV(Y),XDV(Z); 
F81,HHH:MM:SS,HHH:MM:SS,DD:MM:SSA,DDO:MM:SSA,AAAAA,NNNN.N,NNNN.N, 

NNNN.N; 
REF BODY : MOON 

EARTH' 
XDV TGT INPUTS ARE EITHER THE LVLH TGT AT ULLAGE ON(OIGITALS 
ONLINE = XDVLVLH; MSK 329 =VG(THR» OR THE LVLH TGT DEFINED 
BY AN IMPULSIVE MANEUVER. SPECIFICALLY THIS LVLH IS NOT 
EQUIVAlENT TO COMMAND OR UPLINK COORDINATES. 
REF BODY SPECIFIES CENTRAL BODY OF LVLH SYSTEM. NEED NOT AGREE 
WITH REfERENCE BODY AT TIME OF IGNITION. 
ALLOWED IN PHASES 1,13~18,20,26 
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F82 - RTE DIGITALS ENTRY PROFILE (MSK 363,3291 

FSB. Apollo 500 

F82,/PRIMARY' EP,INITIAL BANK,GLIT,ROLL DIR,LONG(T) FOR CONST~NT 6/, 
/BACKUP EP,INITIAL BANK,GLIT,ROLL DIR,LONG(T) FOR CONSTANT G/; 

F82,/AAA,NNN.N,NN.NN,A,DOD:MM:SSA/,/AAA,NNN.N,NN.NN,A,DDD:M~:SSA/; 
ENTRY PROFILE: .. 

HGN (G&N ENTRY) - DEFAULT 
HB1 (CONSTANT GENTRY) 
HB2 (LI~T VECTOR DOWN TO X G'S, THEN BALLISTIC)'· 
HB3 (BALLISTIC THROUGHOUT ENTRY) 
HB4 (LIFT VECTOR UP TO X G'S, THEN BALLISTIC) 
H85 (MAX LIFT) - LIFT VECTOR UP 

INITIAL BANK DEFAULTED TO Q DEGREES FOR HGN AND HB1 
AND HB4=.2 
- DEFAULT 

GLEVEL TO INIT DEFAULTS: HGN=.05, HB1=2,HB2 
ROLL DIRECTION FOR HB1 = S(SOUTH)~ N(NORTH) 
LONG(T) FOR CONSTANT G : 180E TO 180W INPUT ONLY IF CONSTANT G 
ITERATION IS DESIRED. 
ALLOWED IN PHASES 1,13,18,20,26 

. 

F85'~ RETURN TO EARTH TARGET TABLE UPDATE (MSK 366.) . 
F85,ACTION,TYPE,SITE,LAT LONG NO.,LAT1,LONG1, ••• ,LAT5,LONG5; 
F85,AAAAAAA~AAA,AAAAA,N,DD:MM:SSA,DDD:MM:SSA, ••• ,OD:MM:SSA,DDD:MM:SSA; 

ACTION = ADO., REPLACE, DELETE 
TYPE = ATP , PTP 
LAT LONG NO. IS USED WITH THE ATP .REPLACE OPTION 
ALLOWED IN PHASES 1,13,1~,20,26 

. 

F86 - UPDATE RETURN TO EARTH CONSTRAINTS (MSK 366) 
F86,SYMBOL,VALUE; 
F86,AAAAAA,XXXXX.X; 

THE SYMBOLS ARE ON THE RTE TARGET TABL~ DISPLAY 
ALLOWED IN PHASES 1,13,18,20,26 

F87 - UPDATE RTE CONSTRAINTS (MSK 366) 
F87,CONSTRAINT NAME,VALUE,VECTOR; 
F87,AAAAAA,AAAAAAA,AAA; 

... 

CONSTRAINT NAME .; VECIO 
TGTLN 
MOTION 

VALUE : FOR VECID ; CSM,LEM 
FOR TGTLN ; SHALLOW,STEEP 
FOR MOTION: DIRECT,CIRCUM,EITHER 

VECTOR: (FOR VECID ONLY) 
CMC HSR 
LGC DC 
AGS ANC 
IU EPH (NOT FOR LEM OPTION) 

ALLOWED IN NO PHASE,1,13,18,2Q.26 
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. ' . , . 

GOO - CSM/LEM REFSMMAT, LOCKER MOVEMENT 
GOO,VEHICLE,MATRIX1,VEHICLE,MATRIX2,GET; 
GOO,AAA.AAA,AAA,AAA,HHH:MM:SS.CC; 

. VEHIC~E = CSM,LEM 
CSMl MAJRIXl MATRIX2 

CUR CUR 
PCR PCR 
TLM . TLM 
MED MED 
LCV LCV 
OST 
DMT 
DOD 

LEM: MATROn 
CUR 
PCR 
TLM 
MED 
LCV 
AGS 
OST 
DMT 
DOK 
DOD 
LLA 
LLD 

MATRIX2 
CUR 
PCR 
TLM 
MED 
LCV 
AGS 
LlA 

GET = CURRENT TIME IF OMITTED;OTHERWISE GET IS 
LESS THAN OR EQUAL TO THE CURRENT TIME. 

NOTE: MOVEMENT IS EROM MATRIXI TO MATRIX2. 
ALLOWED IN PHASES 1,13,17,18,20,26 

GOl - ENTER MANIJAL IMU MATRIX 
G01,VEHICLE,MATRIX,ELE~ENT1, ••• ,ElEMENT9; 
G01,AAA,AAA,s.NNNNNNNNN, ••• ,S.NNNNNNNNN; 

VEHICLE = CSM,LEM 
MATRIX - PCR,TLM,MED,LCV,LlA 
MATRIX IS ENTERED BY ROWS 
ALLOWED IN PHASES 1,13.17,18,20,26 

G02 - TRANSMIT GOST REFSMMAT TO THE RTACF 
G02,VE~ICLE,MATRIX; 
G02,AAA,AAA; 

VEHICLE = CSM,LEM 
CSM-MATRIX LEM-MATRIX 

CUR CUR 
PCR PCR 
TLM TLM 
OST OST 
MEU MEO 
DMT DMT 
DOD DOD 
lCV LCV 

AGS 
DOK 
llA 
LlD 

ALLOWED IN PHASES 1,13,17,18,20,26 
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TABLE 4.1-1 (CONTID) 

FSB. Apollo 500 

, G03 -COMPUTE AND SAVE LOCAL VERTICAL CSM/LM PLATFORM ALIGNMENT 
G03,VEH,GET,REF. BODY; . \ 
G03,AAA,HHHIMM:SS.CC,A; 

VEH = CSM,LfM. 
REF. BODY = E(EARTH),M(MQONI 
ALLOWED IN PHASES 1,13,17,18,20,26 

G10. - GENERATE GUIDANCE OPTICS SUPPORT TABLE 
GIO,VEH,GET,STARTING STAR,MTXl~AT,Mtx2-0P.MTX3-AT; 
G10.AAA,HHH:MM:SS.CC,AAA,AAA-AA,AAA-A,AA~-AA; 

VEH = CSM 
GET = O,IF MISSING. (MUST BE SPECIFIED IF MTXI-AT 
STARTING STAR = 1 IF.MISSING; OTHEKWISE BETWEEN 1 
MTX = CUR,PCR,TLM,OST,MEDjDMT,OOD~LCV (AT LEAST 1 
MTX1 - BRST/SCT USE 
MTX2 - SEXTANT USE 
MTX3 ~ DISPLAY ONLY 
AT =MM,dp,LV,PP,DD 
OP :'M - MANUAL OPTICS, T- TlM OPTICS 
ALLOWED IN PHASES 1,13,17,18,20,26 

GIl - ACQUIRE. AND SAVE CSM IMU MATRIX/OPTICS 
G11,VEH,CODE,/MANEUVER NO.,MATRIX,HEADS UP/Dl)WN/; 
G11,AAA,AAA OR AAA-A,/NN,AAA,A/; 

. 

VEH = CSM 
CODE = TMH,TML,OST-M,OST-T,DMT,DOS,DOM,oPH,OPL, 

ATH,ATL,REP,REM 
LAST 3 ITEMS ENTERED ONLY WHEN ITEM 2 = DMT 
MANEIJVER NO. = NUMBER OF MANEUVER FROM MPT 
MATRIX = CUR,PCR,TLM,OST,MED,DMT,DOO,LCV,OES 
HEADS UP/DOWN = U(UP),D(DOWN) 
ALLOWED IN PHASES 1,13,17,18,20,26 

OPTION USED) 
ANO'400 

. 

MTX REQUIRED 

Gl2 - E~TER CSM SEXTANT OPTICS AND IMU ATTITUDES 
G12,VEH,/STARl,SHAFT1,TRUNNION1,STAR2,SHAFT2,TRUNNION2/,/IMU PITCH1, 

IMU YAW1,IMU ROLL1/,/IMU PITCH2,IMIJ YAW2,IMU ROLL2/; 
G12,AAA,/NNN,NNN.NNNNN,NNN.NNNNN,NNN,NNN.NNNNN,NNN.NNNNN/,/NNN.NNNNN, 

NNN.NNNNN,NNN.NNNNN/,/NNN.NNNNN,NNN.NNNNN,NNN.NNNNN/; 
VEH = CSM 
STAR = 1 TO 400 
SHAFT = 0 TO 360 
TRUNNIUN = OTO 360 
P,Y.R = 0 TO 360 
CSM - UNLY REQUIRED ITEM / THE REST = 0 IF MISSING 
ALLOWED IN PHASES 1,13,17,18,20.2.6 

G13 - ENTER TARGET FOR GOST STAR CATALOG 
G13,POSITION,RT ASCENSION,DECLINATION; 
G13,·AAA,HH:MM:SS,DD:MM:SSA; 

POSITION = STAR CATALOG LOCATIONS 392 - 400 
ALLOWED IN PHASES 1,13,17,18,20,26 
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G14 - INITIALIZE MSK 229 WITH SPECIAL TARGETS 
GI4,VEH,POSITION,GET,R~F BODy,/LAT,LONG,H~T/; 
GI4,AAA,AAA,HHH:MM:SS.CC,A;/DD~MM:SSA,Db:MM:SSA'AAAA/~ 

VEH = .CSM,LEM" 
POSITION = 1 TO 400 . 
REFERENCE BODY=S-s0N,M-MOON,E-EARTH 
HGT = HEIGHT IN FEET". ,. 
ALLOWED IN PHASES 1,13,17,18,20,26 

G20' -, GENERATE LEM OPT ICS SUPPORT TABLE 

FSB, Apollo 500 

G20, VEHICLE ,GET, STARI ,STAR2, START ING STAR,MTXl (IR MTXI-AT ,MTX2, 
REALIGNMENT OPTION,AXIS,DETENT CODE; 

G20,AAA,HHH:MM:SS.CC,NNN,NNN,NNN,AAA OR AAA-AA,AAA,A,AA,N; 
VEHICLE = LEM 
MTXl AND MTX2 = CUR~PCR,TLM,OST,MED,DMT,DOD,LCV,AGS,DOK,LLA, 

LLD 
AT = MM,OP,LV,PP,DD 
STARI AND S~AR2ANDSTARTfNG STAR ARE NUMBERS BETWEEN 1 AND 400 
REALIGNMENT OPTION = R (IF USED) 
AXIS = PX,PZ 
DETENT CODE = NUMBER BETWEEN 1 AND 6 
ALL ITEMS MAY BE MISSING EXCEPTLEM,MTXl 
IF GET IS INPUT,ITEM 6 MUST BE .MTXI-AT 
ALLOWED IN PHASES 1,13,17,18,20,26 

G21 - ACQUIRE AND SAVE LEMOPTICS I IMIJ MATRIX 
G21,VEH,chDE,/MNV NO.,MATRIX,HEADS UP OR DOWN/; 
G21,AAA,AAA OR AAA-A,/NN,AAA,A/; 

VEH = LEM 
CODE = TMH,TML,OST-T,OST-M,DMT,DOS,DOM,OPH,OPL,ATH,ATL,REP,REM 
MATRIX = CUR,PCR,TLMtOST,~ED,OMT,DOO,LCV,AGS,DOK,DES,LLA,LLD 
HEADS UP/DOWN = U,D 
LAST 3 ITEMS ENTERED ONLY WHEN ITEM 2 = UMT 
ALLOWED IN PHASES 1,13,17,18,20,26 

'. 

G22 - ENTER LEM OPTICS AND ATTITUDES 
G22,VEH,MODE,/STAR1,DETENT POS,SIGHT ANG,SIGHT ANG, 

STAR2,DETENT POS,SIGHT ANG,SIGHT ANG/,/PITCHl,YAWl,ROLLl/, 
IPITCH2,YAW2,ROLL2/; 

G22,AAA,AAA,/NNN,N,NNN.NNNNN,NNN.NNNNN, 
NNN,N,NNN.NNNNN,NNN.NNNNNI,/NNN.NNl\if\lN,NNN.NNNNN,NNN.NNNNN/, 
INNN.NNNNN,NNN.NNNNN,NNN.NNNNN/; 

VEH = LEM 
., MODE = LUN, AGS 

STARI = 1 TO 400 
DETENT POS = 1 TO 6 
2ND DETENT POS = PX,-X,PY,~y (WHEN MOllE = AGS) 
ALL ANGLES = 0 TO 360 
ALLOWED IN PHASES 1,13,17,la,20~26 
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G23 - COMPUTE OOK REFSMMAT 
G23,VEH,MTX-AT,DOCKING ANGLE,LEM,LEM AYTITuOeS; 
G23,AAA,AAA-AA,NNN.NNNNN,AAA,AA; 
. VEH = CSM 

MTX ='CUR,PCR,TLM,OST,MED,DMT,DOD,LCV 
AT AND LEMATTITUDES = MM,OP,LV,PP·.DD 

FSB, Apollo 500 

DELT~ DOCKING ANGLE .~ POSITIVE DECREASES NOMINAL bOCKING ANGLE 
NEG INCREASES NOMINAL DOCKING ANGLE 

ALLOWED IN PHASES 1;13,17,IA,2Q,26 
... 

G24 - CHANGE LEM AOT DETENT POSITION 
G24,DETENT POSITION,AZIMUTH,ELEVATION; 
G24,N,NNN.NNNN,NN.NNNN; 

DETENT. POSITION = 1 TO 6 
AZIMUTH BETWEEN -PI AND +PI 
ELEVATION BETWEEN -PI/2 AND +PI/2 
EITHER AZ OR EL MUST BE INPUT 
ALLOWED IN PHASES 1,13,17.18,20,26 . 

. . 

G30 - GENERATES THE STAR SIGHTING TABLE 
G30,VEH,MODE,TGTID,GETT,MATRIX,/LATITUOE~LONGITUDE,HEIGHT,ELEVATION/, 

IRIGHT ASCENSION,DECLINATION/,/IMU PITCH,IMUYAW,IMU ROLLI, 
ISHAFT, TRUNNION/.; 

G30,AAA,N,AAA,HHH:MM:SS.CC,AAA,/DD:MM:SSA~DDD:MM:SSA,NNNNN,NNN/, 
. 1000: MM: SS, DO: MM: SSA/, INNN. NNNNN ,.NNN. NNNNN, NNN. NNNNN/, 

INNN.NNNNN,NNN.NNNNN/; 
VEH = CSM 
TGTID = 3 CHARACTER NAME TO BE GIVEN THE TARGET 

THIRD CHARACTER MUST SPECIFY EIEARTM), MIMOON) FOR 
MODES 0,1 

GETT = THRESHOLD TIME 
MATRIX = CUR,PCR,TLM,OST,MED,DMT,DOD,LCV IIMU ALIG TO BE USED) 
HEIGHT = HEIGHT IN FEET 
MODES AND THE REQUIRED INPUT FOR EACH: 

MODE ° = GROUND TARG~T 
G30,CSM,0,ID,GETT,MTX,/LAT,LONG,HT,ELV/"/P,Y,R/; 

MODE 1 = GROUND TARGET 
G30,CSM,I,IO,GETT,MTX,/LAT,LONG,HT,ELV/"9/SFT,TRN/; 

MODE 2 = CELESTIAL TARGET IN FIXED SEXTANT CONfIGIJRATION 
G30,CSM,2,ID,GETT,MTX •• /RA.OEC/.,/SFT,TRN/; 

MODE 3 = UNK~OWN CELESTIAL TARGET 
G30,CSM,3,JDtGETT,MTX~"/P,y,R/,/SFT,TRN/; 

MODE 4 = CEL~STIAL TARGET IN MOVABLE SEXTANT CONFIGURATION 
G30,CSM.4,ID,GETT,MTX"/RTA.OEC/./P,Y,R/; 

ALLOWED IN PHASES 1,13,17,18.20,26 
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FSB. Apollo 5.0.0 

G40 - INITIALIZE DATA FOR SIC POINTING DISPLAY 
G40,MODE,INST ID,TARGET NM,/LAT,LONG,HT/,/RT ASC,DEC/, 

MATRIX •. ATREF.DOK ANGLE; 
G40.N.AAAAA,AAAAAAAA,IDD:MM:SSA,DDD:MM:SSA.NNNNNN~NN/,IDDD:MM:SS, 

DD:MM:SSA/,AAA,AAAAAA,NNN.NNNNN; 
MODE 1 TO 4 ' 
INST ID - THE LASt 3 CHAR. MUST BE CSM OR LEM 
TARGET NM- MOiJE 1: THE LAST CHAR. IS E DR 'VI 

'MODE' 3: THE LAST3.CHAR. ARE A VALID STAR NO. 
MODE 4: E~T~R 7 CHAR.;LA~T 3 ARE CSM OR LEM 

", ,MATRJ X= CU,.R,PCR ,I LM •. O ST. MED, DMT .l,.C V. DOD ,AND bOK,AGS, LL A, LLD 
FOR LEM 

ATREF (ATTITUDE REF) = I~CSM,~DCSM.IML~M.FDLEM 
IF THE SPACECRAFT ARE NOT DOCKED THE LAST 3 CHAR. OF 

THE ATREF SHOULD INDICATE THE VEHICLE PEkFORMING 
THE SIGHTING. 

MODES AND THE REQlJIRED INPUT .FOR EACH: 
MODE 1 = EARTH/MOON T~RG~T 

G40.1.INST ID.TARGET NM./LAT.LONG.HT/ •• MTX,ATREF,DKAN; 
TARGET NM - THE LAST CHARACTER OF 8 IS E(EARTH),M(MOON) 
liT = HEIGHT IN NAUTICAL MILES 

MODE 2 = GENERAL CELESTIAL 
. G40.2.INST ID.TARGET NM •• /RTA.DECI.MTX.ATREF,DKAN; 

. MODE 3 = GOST STAR 
G40,3.INST ID.TARGET NM ••• MTX.ATREF.OKAN; 

TARGET NM - THE LAST 3 CHARACTERS OF 8 ARE VALID STAR NO. 
MODE 4 = URBfTING OBJ~CT 

G40,4,INST ID.TARGET NM ... MTX.ATREF,UKAN; 
TARGET NM - LAST 3 CHARACTERS OF 7 ARE CSM OR LEM 

ALLOWED IN PHASES 1.13.17.18.20,26 

G41 - ADD.DELETE. OR REPLACE INSTRUMENT FOR SIC POINTING DISPLAY 
G41 •. INST ID.ACTION CODE.RX.RYj 
G41.AAAAA.A,NNN.NNNNN.NNN.NNNNN; 

INST 10 - LAST 3 CHAR. LEM OR CSM. 
ACTION CODE = A (ADD) .D( DELETE). R (REPLACE) 
RX AND RY VALUES ARE CRITICAL 
A~LUWED IN PHASES 1.13,17~18,20,~6 

'. 

G42 - QUEUE SIC POINTING DISPLAY 
G42,~TARTING GET,ENDING G~t.VECTOR FETCH TIME; 
G42, HHH: MM: SS .CC. HHH:MM: SS.CC.'HHH: MM :SS .CC; 

. , STARTING GET MUST BE LESS THAN ENDING 
ALLOWED IN'~HASES 1,13,17,18,20,26 

G50 .;.. LSADLAUNCH DEFINITION 

TIME 

G50.VEH,GETLO,GETV.SELENOGRAPHIC LATITUDE.SELENOGRAPHIC LONGITUDE; 
G50,AAA,HHH:MM:SS.CC.HHH:~M:SS.CC,OD:MM:SSA,DDD:MM:SSA; 

VEH = .LEM 
ALLOWED IN PHASES 1,13,17.18,20,2b 
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FSB. Apollo 500. 

G51 - COMPUTE RENDEZVOUS RADAR 1ST GUESS 
G51,VEH,MODE; 
G51,AAA,NNNN; 

VEH = LEM .. 
MODE = AOT,COAS,TLM,LVLH,RR,REF (ANY VALID REFSMMAT) 
ALLD.WED IN PHASES 1.13.17.18,20,26 

, . 

G52 - GENERATE LUNAR SURFACE ALIGNMENT DISPLAY 
G52,VEH,GETCHK,DETENT,AXIS,MODE,MATRIx,STARTING STAR; 
G52,AAA,HHH:MM:SS.CC,N,AA,AAAAiAAA,NNN; 

VEH = LEM 
DETENT POSITION = 1 - 6 
AXIS = PX OR pi 
MODE = AOT,COAS,TLM,LVLH,RR,REF (ANY· VALID REFSMMAT) . 
MATRIX = ANY VALID REFSMMAT 10, A (LUNAR LAUNCH ACTUALl,AND 

D (LUNAR LAUNCH DESIRED) 
ALLOWED IN PHASES 1,13,17,18,20,26 

G53 - INPUT LSAD ORIENTATION DATA , 
G53,VEH,MODE,/GETMARK,STARl,DETfNT OR AXIS,AI OR SXP,A2 OREL,GETMARK, 

... 

STAR2,DETENT OR AXIS,Al OR SXP,A2 OR EL/,/PILOTP,PfLOT Y,PILOT R/; 
VE;H ::; LEM 
MODE = AOT,COAS,TMH,TML,LVLH,RR,RH (ANY VAllO REFSMMATl 
PARAMETER 3 MUST BE INPOT IN AOT AND COAS MUDES AND ALL DATA 
FOR STAR .1 SUPPLIED 
PARAMETER 4 MUST BE INPUT IN LVLH MODE 
GETMARK = TIME OF SIGHTING 
ALLOWED IN PHASES 1,13,17,18,20,26 

. 

. . 

G54 - DEFINE LEM ATTITUDES FOR LSAD 
G54,VEH,/GET,PITCH,YAW,ROLL,AT REF/,/GET ERECT,Q47,053,SIN DELTA SUB-L 

COS DELTA SUB-L/; 
G54,AAA,HHH:MM:SS.CC,NNN.NN,NNN.NN,NNN.NN,A,HHH:MM:SS.CC,SNNNNN,SNNNNN, 

S.NNNNNNN,S.NNNNNNN; 
VEH = LEM 
AT REF = F (FDAI)ANGLFS 

G (IMU) ANGLES 
GET ERECT - INPUT TIME OF V.ERTICAL t:RECTIliN OF AGS 
047,053 - COMPUTED EQUIVALENT DEOA OCTAL FOR SIN AND COS DELTA 

SUB-L 
ALLOWED IN PHASES 1,13,17,18,20,26 

.~--------------------------------------~----~-----------------------------------------; 
G60 - GENERATE LUNAR POSITION OISPLAY 
G60,VEH,COLUMN,GET,MATRIX,/AT REF,PITCH,YAW.ROLL/,GRAVITY VECTOR CODE; 
G60,AAA,A,HHH:MM:SS.SS,AAA,/A,NNN.NNN,NNN.NNN,NNN.NNNI,A; 

VEH=LEM 
COLUMN= 1 OR 2 
MATRIX= ANY MATRIX IN LM REFSMMAT LOCKER 
AT REF= F(FOAP, I(IMU) 
GRAVITY VECTOR CODE= M(MED),T(TLM) DEFAULTS TO.VERT ALIGN MODE 
ALLOWED IN PHASES 1.13,17,18,20,26 
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JOO - ASCENT/DESCENT SCALING FACTOR 
JOO,MSFN,RR; 
JOO,NNNN.NN,NNNN.NN; 

FSB. Apollri 500 

MSFN - SCALE FACTOR FORM$FN VS PNGS, MSFN VS AGS, 
. AVERAGE(MSFN VS PNGS, MSFN VS AGS)RESIDUALS 

RR - SCALE FACTOR FOR RENDEZVOUS RADAR RESIDUALS 
LIMITS ARE 0.01 TO 9999~99 
ALLOWED INPHAoSES 22, 23, 24, 25, 2H 

. 

JOI - SPECIFY GET DESCENT ENGINE IGNITION ON TIME 
JOI,GET;0ESCENT; 
J01,HHH:MM:SS; 

ALLOWED IN PHASES 23 AND 24 (ASCENT UNLY HY VIRTUE OF 
ABORT FROM DESCENT) 

. .' ---

J02·-SPECLFY .GET OF ASCENT ENGINE CU'TOFF 
,J02 t'GErASCENT; 
J02,HHH:MM:SS; 

ALLOWED I,N, PHASES 22, 24, 25, 28 . 
,. 

J03 - SPECIFY GET DF LE~ A5CENT,STAG.ING 
J03,GETSTAGE; 
J03,HHH:MM:SS; 

-

ALLOWED ONLY IF IN PHASE 24 (ASCENT) BY VIR1UE UF ABORT FROM 
DESCENT PHASE. NO ACTION WILL BE TAKEN DIJRING NOMINAL ASCENT 

J60 - ASCENT/DESCENT SITES 
j60.ACTIONCODE,STA-l,STA-2,STA-3,STA-4; 
J60,AAAAAA,AAA,AAA,AAA,AAA; 

ACTION - START,CHANGE 
STA-l TO STA-4 - SPECIFIES MSFN SITES TU BE PROCESSED. 
ALLOWED IN PHASES 22, 23. 24. 25. 2H 

. 
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TABLE 4.1-1 (CONTtD) 

. 

KOO -GENERATE DKI 
KOO,FIRST M LINE,LASTM LINE,START MODE,MANEUVERLINE ACTION, 

VEHICLE FOR PLANE CHANGE,PC POINT,PHASEPOINT,HEIGHT POINT, 
LO~ER PHASEPOINT,lOWER Ht POINT; . 

KOO,NNN,NNN,A;AA,NNN,NNN,NNN,NNN,N~N; 
FIRST M LINE GT ZERO 
LASTM LINE GT .ZERO AND 0E FIRST MLINE 
START MODE ~ ~ FOR UPPER,L FOR LowER 
MNVR LINE ACTION: 

M=MANEUVER LINE 
AR=MINR DOT (OPTIMIZE) 
R=RELOCATE ALONG TRUE LINE OF APSIOES 

PC VEH: 
CC=CSM IS CHASER VEH AND:DOES PLANE CHANGE 

. CT=CSM IS TARGET VEH AND DOES PLANE CHANGE 
LC=LEM IS CHASER VEH AND DOES PLANE CHANGE 
LT=LEM IS TARGET VEH AND DOeS PLANE CHANGE 

PC PT ••••• ,LOWER HT •. PT. - bPTIbNAL. IF OMITTED 
DKI WILL SCHEDULE THE ASSOCIATED MANEUVER WHEN IT CAN. 
I~ NEG,THE ASSOCIATED MANEUVER WILL NOT BE SCHEDULED. 

NOTE: ·1 F ANY ITEMS IN THI S MED, OThlER THAN THE M LINES ARE 
OMITTED, THE VALUE PREVIOUSLY ENTERED IS lJSED 

ALLOWED IN PHASES 13,18.20,26 .' . 
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K01 - GENERATE ·SPO . ' 

FSB, •. ' Apollo 500 

. 

K01,CHASt;:R VEH,CHASER .THRESHO!,.DtT"RGET THRESHOL'D,CSI o.PTlON,CSI Tl~IEt 
OPTIMUM CSI RANGE,/CDH P6INT/;PC IND~PC VEH,PCBOUNDARY TIME IND, 
PC BOUNDARY TIME,/DWELL MNVRDt;iFf,ORBITS FROMDITO DT~PARALLEL DV 
INDICATOR,CONVERGENCE INO,CHASER USEABL~ V~CTOR ID,TARGET USEABLE 
VECTOR ID; . 

KOl,AAA,HHHlMMlSS,HHHlMMl5$.~~HHHlMMlSS.TH.NNN~/AN,XXXXI,SNNN.N,A,AA, 
HHHlMMlSS.TH,/AN,XXXX/,NN,A;A.AAAANNN,AAAANNN; . 

CHASER VEH - C~M OR LEM . 
THRESHOLD TIMES - DEfAULT Tn CURRENT TIME 
CSI OPTION - D, l DELETE CSI 

T l USE INPUT TIME FOR CSI 
0. l OPTIMUM CSI MODE 

.. 

CSI RANGE GT OR, EQ 0, MAX:=15 MiN •• INPUT UNITS = MINUTES 
CDH POINT -Pl,SNNN.N DELETE CDH IF LT -1 

P2,NNN.N NO~ OF APSIS SINCE CSI (AEG) 
P3,HHHlMM.lSS.T HT 'OF CDH 
P4,~NN.NANGL~ FROM C51 TO CDH 
P5',NNN.N NO. OF APSIS SINCE C51 (KEPLERIAN) 

PC IND .., NO.. OF NODES FROM BOUNDARY TIfvlE TO PC IF GT OR EO TO 
o. IF NEG,' NO PC MNVR WILL HE INCLUDED IN THE PLAN 

PC VEH - C (C5M) OR L (LEM) 
PC BOUNDARY TIM!;' INO - T1 l WID DWELL MANEUVi:RS l 

. USE CSI AS THE SDUNDARYTIME 
W/DWELL MANEUVERS 

CHASER DOES PC 

TARGET DOES PC 

T2 wIn DWELL MANEUVERS l 

- CSI IS THE 
BOUNDARY 

- D I I S THE 
BOUNDARY 

USE CDH AS THE BOUNDARY TIME 
W/DWELL MANUEVERS 

CHASEk DOES PC - CDH IS THE 
BOUNDARY 

TARGET DOES PC - DT IS THE 
BOUNDARY 

TIl USE INPUT TI ME AS BOUNDARY 
PC BOUNOARY TIME THIS TIME IS USED ONLY IF THE PC BOUNDARY 

TIME IND. IS TI 
DWELL MNVR DEF - Pl,HHHlMMlSS.T DWELL INITIATE GET (CIRC) 

,P2,HHH:MM:SS.T DWELL INITIATE GET (COEL) 
P3,HHHlMMlSS.T DWELL TERMINATION GET (CIRC) 
P4,HHHlMMlSS.T DWELL TERMINATION GET (CDEL) 
P5.SNNN.N N(l DWELL MNVR IF LT (lk EO -1 

PARALLEL OV INO - I = 00 CSI AND CDH IN-PLANE 
P = DO CSI AND CDH PARALLEL TO TARGH 

CONVERGENCE IND - H = CONVERGE ON INPUT HEIGHT DIFFERENCE 
P = CONVERGE ON INPUT PHASE ANGLE 

NOTE l IF AN UPTIMUM CSI PLAN IS DESIRED THE CONVERGENCE 
INDICATo.R MUST BE H (HEIGHT) 
IF DWELL MANEUVERS ARE DESIRED A DELTA-HEIGHT MUST 
HAVE BEEN ENTERED ON THE K06 MEl) 

ALLOWED IN PHASES 1,13,18,20,26 
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FSB. Apollo 500 

K05 --DKI INITIALIZATI(lN 
K05,HEIGHT DIFFERENCE,ELEVATION ANGLE,TERMINAL PHASE ANGLE,/TPF OEF/, 

DELTA NSR,MIN PERIGEE,PHASE ANGLE SETTING; 
K05,SNNN.N,SNNN.NN,NNNN.NN,/AA,XXXX/,NNN,NNN.N,AN; 

. DE~TA·HT. - HEIGHT DIFF. AFTER GOING COELLIPTIC 
+ : CHASER BELOW TARGET . 
- : CHASER ABOVE TARGET. 

ELEVATION ANGLE - CHASER PITCH TO SEE TARGET (0 TO 90) . 
TERMINAL PHASE ANGLE .IANG FROk BEG OF TPI MNVR TOTPF MNVR) 

MUST BE GT OR EO ZERO. 
TPF OEF: Pl,SNNN.N DAY/NIGHT TIMES ~T TPF 

P2,DDD:MM:SSA LONGITUDE AT TPF 
P3,SNNN.N PHASE ANGLE AT. NSR 

DELTA NSR - NO dF REVS F~OM NSR.TO END LINE OF DESIRED M LINE 
PHASE ANGLE SET: MO= -180 TO +180 DEGREES 

Ml~O TO 180 DEGREES 
M2=-180 TO 0 DEGREES 

NOTE: IF ANY FIELDS I~ THIS MEO ARE OMITTED,THE VALUE ENTERED 
PREVIOUSLY WILL BE .USED 

. ITEMS 1,2,3,4,5,6 AND 7 ARE NEEDED FOR DKI ONLY 
ALLOWED IN PHASES 13,18.20,26 

'. 

K06 - SPQ INITIALIZATION 
K06,DELTA ~T.,ELEVATION ANGLE,TERMINAL PHASE ANGLE,MIN PER.,/TPI DEF/, 

TPI THRESHOLD TIME,TPl COUNTER,ORBITS FROM CSI TO TPI,PHASE ANGLE 
SEn ING; 

K06,SNNN~N,SNNN.N,NNNN.NN,NNNN,/AN,XXXXI,HHH:MM:SS,NNN,NNN,AN; 

DELTAHT. - HEIGHT DIFFERENCE AFTER GOING COELLIPTIC 
+ : CHASER BELOW TARGET 
- : CHASER ABOVE TARGET 

ELEVATION ANGLE ~ CHASER PITCH TO SEE TARGET (0 TO 90) 
TPI DEFINITION - Pl,SNNN.N TIME INTO DAY/NITE - CHASER 

(+ : INTO NIGHT, - : INTO DAY) 
P2,DDD:MM:SSA FIXEO LONGITUDE - CHASER 
P3,HHH:MM:SS.CC FIXED TIME OF TPI 
P4,SNNN.N TIME INTO DAY/NITE - TARGET 
P5,DDD:MM:SSA FIXED LONGITUDE - TARGET 

TPI THRESHOLD TIME : GET TO USE AS THRESHOLD IN SEARCHING 
FOR DESIRED TPI CONDITIoNS 

TPI COUNTER - NUMBER OF ORBITS FI1R CROSSING OF TPI CONDITION 
FROM INITIAL VECTOR 

ORBITS FROM CSI TO TPI - USED TO HELP DEFINE TPI POINT 
PHASE ANGLE SETTING - DEFINES INITIAL PHASE ANGLE AT TPI 

MO: -180 TO +180 DEGREES 
Ml: 0 TO 180 DEGREES 
M2: -180 TO 0 DEGREES 

NOTE IF THE SPQ PLANS DESIRED ARE IN LUNAR ORBIT. THE DAY/NITE 
TPI OPTIONS ARE INVALID 
IF CHASER TPI OPTIONS ARE DESIRED DWELL MANEUVERS MUST 
BE SCHEDULED IN THE SPO PLAN (K01) I 

L-____________________________________________________________________ ~ 
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KI0 - MANEUVER LINE DEFINITION INITIALIlATION 

FSB, Apollo 500 

KI0,MLD OPTION,MLD TIME,MLD ANGLE,NA,CHASER VECTOR ID,TGT VECTOR ID; 
KI0,AA,HHH:MM:SS.TH,SNNN.N,NN,AAAANN,AAAANN; . 

OPTION = A(ANGLE) 
TITIME) 
DT(DELTA TIME) 
TA(TI.ME AND ANGLE) 

MLD TIME - MUST BE INPUT IF OPTION IS T,DT, OR TA 
MLD ANGLE - MUST BE INPUT IF OPTION IS A OR TA 
VECTOR ID'S ARE 7 CHAR. ID'S FROM VPS (MSK 1591) 
ALLOWED IN PHASES 13,18,20,26 

. . , 

. . .' . ., 

Kll - REFERENCE INDICATOR FOR MANEUVER COMPUTATJ(JNS 
Kll,REFERENCE INDICATOR; 
Kll,A; 

REF. IND. = E-EARTH OR M-MOON 
ALLOWED IN PHASES 13,18,20,~6 

. 

K12 - GENERATE LM TARGETING 
KI2~LM LIFTOFF TIME, CSM VECTOR TIME,CSM VECTOR 10; 
KI2,HHH:MM:SS,HHH:MM:SS,AAAANN; 

LID AND VECTOR TIMES EQUAL TO OR GREATER THAN PRESENT TIME . 
VECTOR ID'S ARE 7 CHAR. ID'S FROM VPS (MSK 1591) 
ALLOWED IN PHASES 1,13,17,18,20,26 

, 

K13 - INITIALIZATION FOR LM TARGETING AND LAUNCH WINDOW 
KI3,POWERED FLT ARC,POWERED FLT TI~E,HT OF INSERTION,INSERTION VEL., 

FLT PATH ANGLE AT INSERTION,YAW STEER CAPABILITY,MAX LM ASCENT 
LIFETIME,MIN SAFE HT,LM MAX DELTA V,CSMMAX DELTA V; 

K13,NNN.NN,NNNNN,NNNNNN,NNNNNN,SNN.NNNNN,NNN.NN,HHH:MM:SS,NNN.NN,NNNNN 
NNNNN.; 

" 

POWERED FLT ARC - IN DEGREES 
POWERED FLT TIME - INSECS 
HT OF INSERTION - IN FT 
INSERTION VELOCITY - IN FT/SEC 
FLT PATH ANGLE AT INSERTION - IN DEGREES (-90 TO +90) 
YAW STEER CAP- IN DEGREES 
MAX ASC LIFETIME ~ HOURS 
MIN SAFE HT -IN NAT. MILES 
LM MAX DELTA V -IN FT/SEC 
CSM MAX DELTA V - IN.FT/SEC 
PARAMETERS PRE-INITIALIZED IN PZLTRT AND CHANGED ONLY BY K13 
ALLOWED IN PHASES1,13,17,IR.20.26 

. ',' , , 
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. FSB. Apo.llo 500 

K14 -LAUNCH WINDOW INITIALIZATION 
K14,TIME BIAS FOR CSI,ELEV ANGLE,TERMINAL PHASE TRAVEL ANGLE,TPF HT 

. OFFSET,TPF PHASE OFFSET,HT DIFF FOR CURVE FIT,HT.DIFF INCREMENT; 
K14,NNN,SNNN.NN,NNNN.NN,NNN.NN,NNN.NN,NNN.NN~NNN.NN; 

TIME BIAS FOR CSI - INPUT UNITS IN MINUTES 
TPF HT OFFSET - INPUT UNITS IN NAIJTICAL MILES 
TPF PHASE OFFSET - INPUT UNITS IN DEGREES 
HT DIFF TO BEG~N CURCE .FIT - INPUT IN NAUTICAL MILES 
HT DIFF INCREMENT - INPUT IN NAUTICAL MILES 
NOTE: TIME BIAS FOR CSI - IF CSI SCHEDULED AT APSIS AND CSM 

IS CHASER, THEN CSI WILL BE DONE AT 
LM APSIS PLlJS INPUT TIME BIAS 

ALLOWED IN PHASES 1,13,17,18,20,22.23,24,25 

. 

K15 - GENERATE LAUNCH WINDOW 
K15,CHASER VEH,CSM VECTOR TIME,THRESHOLD TIME,CSI FLAG,CDH FLAG, 

/TPI· DEFINITION/,DELTA HT FLAG,IST DELTA HT,2ND DELTA HT,3RD DELTA 
HT,U5ABLEVECTOR ID; 

K15,AAA,HHH:MM:SS~HHH:MM:5S,NNN,N,/AN,XXXX/,N,NNN.NN,NNN.NN,NNN.NN, 

NNN .NN ,.AAAANNN; 
VEH = CSM,LEM 
tSI FLAG~ IF 0 C5I DONE 90 DEGREES FROM INSERTIUN 

- IF NEG C5I IS DONE AT LM AP[ICYTH10N 
- IF POS CSI IS DONE AT A DELTA TIME FROM INSERTION 

CDH FLAG - IF 0 CDH IS DONE AT UPCOMING APSIS AFTER CSI' 
- IF POS IT MUST BE ODD ~UMBER AND CDH IS DONE·AT N/; 

AFTER CSI.PARAMETER MUST ALWAYS BE AN INTEGER 
TPI DEFINITION - Pl,DDO:MM.:SSA LONGITUDE FORTPI 

- P2,HHH:MM:SS TIME FOR TPI 
DELTA HT FLAG - POS NUMBER INDICATES REQUEST FOR COMPLETE 

LAUNCH WINDOW AND THE NUMBER OF DELTA HTS 
- NEG NUMBER INDICATES REQUEST FOR T~E INPUT 

DELTA HTS ONLY 
VECTOR 10'5 ARE 7 CHAR. ID'S FROM VPS(MSK 15911· 
ALLOWED IN PHASES 1,13,17,18,20,22,23,24.25 
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. K16 - COMPUTATIOflj FOR LUNAR DESCENT PLANNING 

FSB. Apollo 500 

K16,VECTOR TIME,MODE,SEQUENCE~GETTHl,GETTH2.GETTH3,GETTH4, 
DESIRED HEIGHT,USEABLEVECTOR W; 

K16,HHH:MM:SS.lH,N,N,HHH:MMtSS,HHH:MM:SS,HHH:MM:SS,HHH:MM:SS, 
NNNN.N,AAAANNN; . . 

VECTOR TIME - GT OR EQ TO PRESENT TIME,UEFAULT TO. PRESENT TIME 
MODE- lTO 7 .. 
SEQUENCE - 1 TO 5, MUST BE INPUT IF MODE=1,2,3 OR 5. 
GETTH1 - THRESHOLD TlME OF FIRST MNVR, GT OR EQ TO' 

PRESENT TIME. DEFAULT TO PRESENT TIME. 
GETTH2 - THRESHOLD TJME OF SECIIND MNVR, GT OR EO TO 

GETTHI. DEFAULT TO GETTH1. 
GETTH3 - THRESHOLD TIME OF THIRD MNVR, GT OR EQ TO 

GETTH2."DEFAULT TO GETTH2. 
GETTH4 - THRESHOLD TIME OF FOURTH MNVR. GT OR EQ TO 

GETTH3. DEFAULT TO GETTH3 • 
. DESIRED HEIGHT - GT OR EQ TO ZERO, DEFAULT TO 60 NM. 

USEABLE VECTOR ID - THE 7 CHARACTER 10 OF A VECTOR FROM 
THE USEABLE VECTOR TARLE. (MSK 1591)., 

ALLOWED IN PHASES 13,18,20,i6. 
. . ... 

. . . 

K17 - INITIALIZATION FOR LUNAR DESCEN.T PLANNING 
K17,AZIMUTH~DESCENT IGNITION HEIGHT,POWERED DESCENT. SIMULATION FLAG, 

POWERED DESCENT TIME,DWE1L ORBITS FOR .DOI MNVR,DESCENT fLIGHT TIME, 
DESCENT, F LIGHT ARC; 

K17,NNN.NNN,NNNN.N,AAA,HHH:MM:SS,NN,NNN.N~,NNN.NN; 
AZIMUTH - GT OR EQ TO ZERO, LT360. UNITS = DEGREES. 

If. AZ=O., PMMLDPP WILL COMPUTE THE AZIMUTH. 
D.ESCENT IGNITION.HEIGHT - GT OR EO ZERO, UNITS = NM. 
PO~ERED DESCENT SIMULATION FLAG - INPUT YES OR NO 
POWERED DESCENT TI.ME - GETGT OR EQ TO PRESENT TIME 
DESCENT FLIGHT TIME - UNITS = MINUTES 
DESCENT FLIGHT ARC - GT DR EO TO ZERO, UNITS = DEGREES. 
IF AN ITEM is OMITTED, PREVIOUSLY INPUT VALUE IS USED. 
ALLOWED IN PHASES 13,18,20,26 

. 

,I . 
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FSB. Appllo 500 

TABLE 4.1-1 (CONT'D) 

K18 - LOI COMPUTATIONAL MED 
K18,CSM VECTORTIME,MINIMUM AZIMUTH,OESIRED AZIMUTH,MAXIMUM AZIMUTH. 

MAXIMUM DELTA V,DESIRED LPO PERILUNE.CIRCULAR HELGHT.OESIRED LPO 
APoLuNElALTERNATE EARTH LANDING DAY INDICATOR,USEABLEVECTORID; 

K18,HHH:MM:SS.~C,NNN.N,NNN.N,NNN.N,NNN.N~NNN.N,NNN.N,N,AAAANN; 
VECTOR TIME = GET 
AZIMUTHS = DEGREES 
DELTA V = FPS' 
PERILUNE = N.MI. 
CIRCULAR HEIGHT: ALT. Of' DESIRED CIRCULAR LPO 

(DEFAULT = SYSPARAM) 
LPO APOLUNE: HEIGHT OF DESIRED LPO APOLUNE IN N.MI. 

(DEFAULT = PRE-FLIGHT DATAl 
LANDING INO : -1 IF DAY EARLY +1 IF DAY LATE 0 IF NOMINAL 
VECTOR 10 IS ID FROM VPS (MSK,1591) 
ALLOWED IN PHASES 13,18,20,26 

. 

K19 - lNITlALIZATION FOR LM ASCENT RENDEZVOUS MONITORING (ARM). 
K19,TERMINAL PHAS~ TRAVEL ANGLE,ELEV ANGLE,CSI FLAG,CDH INDICATOR,TPI 

·TlME,PHASE ELAPSED TIME,MIN SAFE PERILUNE,RATE CHANGE COHDELTA HT; 
K19,NNN,NNN,NNN,N,HHH:MM:SS.SS,HMH:MM:SS.SS,NNN,NNNl 

TERMINAL PHASE = TARGET TRAVEL ANGLE FROM TPI TO TPF 
I ELEV ANGLE = CHASER PITCH TO SEE TARGET (0-90 DEGREES) 

CSI FLAG = IF ZERO CSI PERFORMED AT FIRST APOLUNE AFTER INSER. 
= NON-ZERa PARM USED AS DELTA TIME FROM INSER. TO CSI 

INPUT UNITS = MIN. 
CDH IND = +N N APSIS CROSSINGS FROM CSI TO CDH . 

= -N N/2 REVS FROMCSI TO COH IN MUST BE ODD) 
MIN SAFE PERILUNE - INPUT UNI.TS NAUTICAL MILES 
RATE CHANGE OF CDH DELTA HT - INPUT UNITS FT/SEC 
ALLOWED IN ALL PHASES 
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K20 - GPM MANEUVER COMPUTATION 

FSB, Apollo 500 

K20,VEHICLE~VECTOR TIME,THRESHOLD TIME.MANEUVER CODE,MANEUVER HEIGHT;OR 
DELTA HEIGHT,LONGITUDE,ANGLE,USEABLE VECTOR ID; . 

K20,AAA~HHH:MMISS~HHH:MM:SS,NN,SNNN.N,DDD:MM:SSB,SNNN.N.AAAANN; 
VEHIC~E = CSM,LEM .'. 
TIMES CAN BE MISSING I ASSUMES CURRENT TIME FOR VEtTOR TIME 

ASSUMES VECTOR TIME FOR THRESHOLD TIME 
MANEUVER CODES· I 

II-PCE I2-PCL 
I6~CRH I7-HAO 
2I-NSO 22""NSL 

HEIGHT IN NAUTICAL MIlES 
ANGLE IN DEGREES 

13-PCT 
I8-HPCl 
23-NST 

VECTOR 10 ~S 7 CHAR. ID FROM VPS 
ALLOWED IN PHASES 13,18.20,26 

. 

14-PCH 
19-HOL 
24-NSH 

(MSK 1591) 

K21 - FLIGHT CONTROLLER GPM REQUEST-

15..,.CB.L 
20-HOT 

. 

K21,VEHICLE,VECTOR TIME,THRESHOLD TIME,/POSITION CODE, QUANTITY/,DV, 
'PITCH,YAW,USEABLE VECTOR ID; 

. 

,. 

K21,AAA,HHHIMM:SS,HHHIMMISS,/AN,A ••• A.A ••• A/,NNNN.N,SNNN.N,SNNN.N;AAAAN; 
VEHICLE = CSM,LEM 
TIMES CAN BE MISSING: ASSUMES CURRENT TIME fOR, VECTOR TIME 

ASSUMES VECTOR lIME FOR THRESHOLD TIME 
POSITION CODES: 

PI - ENTER LONGITUDE(DDD:MM:SSB) 
P2 - ENTER HEIGHT(NNNNNN.N) (NAIJTICAL MILES) 
P3 - ENTER BCD CHARACTER (APOFOCUS~PERIFOCUS,GET,NODE) 

(NOTE: DNLYTHE FIRST CHARACTER IS REQUIRED) 
ATTITUDES RELATIVE TO LVLH. 
VECTOR 10 IS 7 CHAR. ID FROM VPS (MSK 1591) 
ALLOWED IN PHASES 13,18,20,26 

K22 - GPM TO ADJUST APOFOCUS/PERIfOCUS 
K22,VEHICLE,VECTOR TIME,THRESHOLD TIME,MANEUVER CODE,APOFOCUS,PERIFOCUS 

MANEUVER HEIGHT,LONGITIJDE,USEABLE VpS 10; 
K22,AAA,HHH:MMISS,HHH:MM:SS,NN,NNN.N,NNNN.N,NNN.N,DDDIMMISS,AAAANN; 

VEHICLE = CSM,LEM 
TIMES CAN BE MISSING: ASSUMES CURRENT TIME FOR VECTOR TIME 

ASSUMES VECTOR TIME FOR THRESHOLD TIME 
MANEUVER CODES: 

25-HBO 26-HBL 27-HBT 28-HBH 
HEIGHT AND LONGITUDE CAN BE MISSING 
VECTOR ID IS 7 CHAR. 10 FROM VPS (MSK 1591) 
ALLOWED IN PHASES 13.18.20,26 
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FSB. Apollo 500 

K23 - GPM TO ADJUST HEIGHT AND SHIFT NODE 
!k23,VEHICLE,VECTOR TI~E,THRESHOLDTIMe,MANEUVER CODE,DElTA HEIGHT, 

LONGITUDE.ANGlE,USEABlE VECTOR ID; 
K23,AAA~HHH:M~:SS,HHH:MM:SS,NN,SNNN.N,DDD:MM:SSB,SNNN.N,AAAANN; 

VEHICLE = CSM,lEM 
TIMES CAN BE MISSING : ASSUMES CURRENT TIME FOR VECTOR TIME 

ASSUMES VECTOR TIME FOR THRESHOLD TIME 
MANEUVER CODES: 

29-NHL 30-NHT 
LONGITUDE CAN.BE MISSING 
VECTOR ID IS 7 CHAR. ID FROM VPS (MSK 1591) 
ALLOWED IN PHASES 13,18,20.26 

K24 - GPM TO ADJUST HEIGHT AND SHIFT LINE OF APSIDES 
K24,VEH.,VECTOR TIME.THRESHOLD TIME,MANEUVERCODE,MANEUVER HEIGHT, 

lONGITUDE,HEIGHT 180 DEGREES AWAY,USEABLE VECTOR 10; 
IK24,AAA,HHH:MM:SS.HHH:MM:SS,NN,NNNN.N,DDD:MM:SSB,NNNN.N,AAAANN; 

VEHIClE.= CSM,LEM 

. 

TIMES MAY BE OMITTED: ASSUMES CURRENT TIME FOR VECTOR TIME 
ASSUMES VECTOR TIME FOR THRESHOLD TIME 

MANEUVER CODES: 
37-AHL 38-AHT 39-AHH 

HEIGHT AND LONGITUDE CAN BE MISSING 
VECTOR ID IS7 CHAR. 10 FROM VPS (MSK 1591) 
ALLOWED IN PHASES 13,18,20,26 

K28 - PERIFOtUS ADJUST COMPUTATION. 
K28,VEHICLE,VECTOR TIME,THRESHOLD TIME,TIME INCREMENT,DESIRED PERIFOCUS 

THRUSTER CODE,MAIN DPSSCALE FACTOR,lEM LOS ANGLE,VPS VECTOR ID; 
K28,AAA,HHH:MM:SS,NNNN,NNNN.N,AAA,AAAANN; 

VEHICLE = CSM,LEM 
TIMES MAY BE OMITTED: ASSUMES CURRENT TIME FOR VECTOR TIME 

ASSUMES VECTOR TIME FOR THRESHOLD TIME 
TIME INCREMENT IN SECONDS 
THRUSTER CODES = SPS(CSM ONLY) 

APS,DPS,RCS(LEM ONLY) 
DP$ SCALE FACTOR : NUMBER BETQEEN 0 AND 1. USED AS A 

FRACTION OF FULL THRUST (DEFAULT=MCTDTF) 
. LEM LOS ANGLE : ANGLE FROM X-AXIS TO LOS (DEFAULT=MCGALM) 

-10 TO 180 ARE INPUT LIMITS 
VECTOR ID IS 7 CHAR. 10 FROM VPS (MSK 1591) 
ALLOWED IN PHASES 13,18,20,26 
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r---------~----------------------------------------------_" K30 - TWO IMPULSE COMPUTATION 
K30,MANEUVERtNG VEHICLE,IV FLAG,CHASER VECTOR TIME,TARGET VECTOR TIME, 

START TIME,END TIME,TIME STEP.TIME RANGE,CHASER ·VECT ID,TGT VECT ID; 
K30,AAA,N~HHH:MM:SS~TH,HHH:MM:SS~TH,HHH:MM:S&.TH,HHH:MM:SS~TH,NNN~NNN, 

AAAANN, AAAANN; 
VEHICLE a CSM,LEM 
IV FLAG: O=TIME OF BOTH MANEUVERS FIXED 

I=TIME OF FIRST MANEUVER FIXED 
2=TIME OF S~COND MANEUVER FIXED 

TIME STEP - IN SECS (GT OREQ 10 SECS) 
TIME RANGE - IN SECS 
VECTORID'S ARE 7 CHAR. ID'S FROM VPS (MSK 15~1) 

ALLOWED I~ PHASES 13,18,20,26 
. 

K31 - TRAN"SFER OF TWO IMPULSE OR COELLIPTIC SE(.)UENCE COMPUTATION TO 
SINGLE SOLUTION TABLE 

K31,TABLE INDICATOR,SOLUTION NO.,NO. OF RCS THRUSTERS USED FOR UllAGE, 
LOS MODE,DELTA PITCH,TIME STEP FOR APPROACH DATA; 

K~l,A,NN;N,A,SNN~.N,NNN; 
TABLE INO = M FOR MlJLTI.PLE, C FOR CORRECTIVE COMBINATION 
SOLUTION NO. = 1-13 
OIJADS = 2,4 (2 ASSUMED) 
LOS MODE: T=TARGET, H=HORIZON 
TIME STEP FOR APPROACH DATA - IN SECS 
ALLOWED IN PHASES 13,18,20,26 

K32 - CORRECTIVE COMAINATION 
K32,VEHICLE,REOUEST INDICATOR,CHASER VECTOR TIME,TARGET VECTOR TIME, 

TIME OF CC MANEUVER,MINIMUM HEIGHT OIFFERENCE,MAXIMUM HEIGHT 
DIFFERENCE,HEIGHT INCREMENT,MINIMUM TIME FOR SECOND MNVR,MAX TIME 
FOR 2ND MVR,TIME INCRE. 2ND MVR,LIMIT TP INITIATE,CHASER VECTOR 10, 
TGT VECTOR ID; 

K32,AAA,N,HHH:MM:SS.TH,HHH:MM:SS •. TH,HHH:MM:SS.TH,SNNN.N,SNNN.N,SNNN.N, 
HHH:MM:SS.TH,HHH:MM:SS.TH,SNNN.N,SNNN.N,AAAANNiAAAANN; 

VEHICLE = CSM,LEM 
REO IND: O=lJSE ITEM 11 AS TIME INCREMENT OF SECOND MANEUVER 

l=USE ITEM .. ll AS TERMNIAL PHASE SLIP TIME INCREMENT 
FROM ITEM 12 

MX HEIGHT GTMIN· HEIGHT 
HT INCREMENT MUST BE POSITIVE AND SUCH TO ALLOW ONLY 13 HEIGHT5 
TIME INCREMENT OF SECOND MANEUVER - IN MINS 
LIMIT OF TP INITIATE - IN MINS 
VECTOR ID'S ARE 7 CHAR. ID'S FROM VPS (MSK 1591) 
ALLOWED IN PHAS.ES .. 13,18,20.,.26 

. . 
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FSB. Apollo 500 

M03 - INPUT IGNITION AND CUTOFF TIMES OF FIRST SIVB BURN 
M03,GETIG,GETCO; 
M03,HHH:MM:SS.T,HHH:MM:SS.T; 

ALLOWED IN ALL PHASES 

M04 - J2 ENGINE THRUST.CHARACTERISTICS 

. 

M04,THRUST LEVEL(AFTER MRS),WEIGHT LOSS RATE (AFTER MRS),T~RUST LEVEL 
(PRIOR TO MRS),WEIGHT LOSS RATE (PRIOR TO MRS),DELTA i; 

M04,NNNNNN,NNN,NNNNNN,NNN,NNN; 
THRUST LEVEL IN POUNDS 
WEIGHT LOSS RATE IN LBS/SEC 
DELTA TtME OF MRS IN SECONDS 

M06 - DELTA OVERRIDE THRUSTER TRIM ANGLES (ELECTRONIC NULL) 
Mb6,THRUSTER,PG,YG/RG; 
M06,A,SNN.N,SNN.N; 

THRUSTER=D-DPS,S-SPS 
PG= -30 TO +30 
YG· FOR CSM, RG FOR LEM, -30 TO +30 
ALLOWED IN ALL PHASES 

M07 - THRUSTER TRIM ANGLES FOR ORBIT MANEUVER MANUAL OVERRIDE 
M07,THRUSTER,PG,YG/RG; 
M07,A,SNN.N,SNN.N; 

THRUSTER: D FOR DPS, S FOR SPS 
PG = -30 TO +30 
YG FOR CSM AND RG FOR LEM = -30 TO +30 
ALLOWED IN ALL PHASES 

MIO - CSM AND LM THRUSTER CHARACTERISTICS 
MIO,THRUSTER,NO OF ENTRIES IN TABLE,ENTRY NO OF THIS SET,WEIGHT, 

THRUST LEVEL,WT LOSS RATE,TRANSFER IND; 
MIO,A,NN,NN,NNN.N,NNNNN.N,NNN.N,A; 

THRUSTER = S,A,D 
NO OF ENTRIES = 1 TO 40 
ENTRY NO = 1 TO TOTAL NO OF ENTRIES IN TABLE 
WEIGHT GT OR EQ 1000 LBS 
THRUST LEVEL = 0 TO 28000 LBS 
WLR INPUT IN LBS/SEC 
TRANSFER IND - T OR BLANK IF T,WT NOT CHECKED FOR PROPER 

PLACEMENT IN TABLE 
ALLOWED IN ALL PHASES 
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FSB ,Apollo 500 

Mll - CSM AND LM CG CHARACTERISTICS 
Mll,VEHICLE,TOTAL NO ENTRIES IN TAALE,ENTRY NO THIS SET,WEIGHT,X COORD 

OF VEH CG,Y COORD OF VEH CG,l CO[)R!) OF VEH CG,TRANSFER INO; 
Mll,A,NN,NN,NNN.N,NNN.N,NNN.N,NNN.N,A; 

VEH: ~-CSM,L-LM(ASCENT+UESCENT STAGES),A-LM ASCENT STAGE 
NO. OF -ENTRIES IN-TABLE = 1 TO 40 
ENTRY NO. = 1 TO TOTAL NO. OF ENTRIES IN TAMLE 
WT GT OR EU leoo LBS 

. X~Y,ANO l cbbRDS ~IN INCHES 
TRANSFER I ND "" T OR BLANK 1FT, WT' NOT CHECKED FOR PROPER 

PL ACEMENl IN TABLE 
ALLOWED IN ALL PHASES 

M40 - BURN PARAMETERS FORCSM/LM DIRECT INPUT MANEUVERS 
M40,/BURN PARAMETER OPTION,AURN PARAM~TERS/; 
M40,/AA,SNNNN.N,SNNNN.N,SNNNN.N, ••• I; 

BURN PARAMETER OPTION - Pl,PZ,P3,P4,P5,P6,P7 
Pl.DV,DV IND,DT.REF BODY 

. DV- VEL INCREMENT OF THE MANEUVER 
DV INO - MAG=MAGNITIJDE OF MANEUVER 

DVC=DVALONG X-~ODYAXIS(INCLUDES ULLAGE, 
EXCLIJOES TAILOFF) 

XBT=DV ALONG .X-AODY AXISJINCLUDES BOTH 
ULLAGE AND TAILOFF) 

DT - TIME DIJRATION OF MANEUVE~ (EXCLUDES ULLAGE AND 
TAIU1FF) 

REF BODY - NEEDS TO BI': INPlJT UNLY IF LVLH ATTITUDES 
ARE ;0 USED NEAR REF SWITCH 

DT OR OV MUST AE INPIJT. IF BOTH ARE INPUT,DT IGNORED 
Pz.VX,VY,Vl,REF BODY IN COMMAND AND DISPLAY SYSTH'I 

REF BODY - NEEDS TO BE INPUT IF MAN. NEAR REF SWITCH 
P3.VGX.VGY,VGl DV VECTOR IN IMU COORDINATES 
P4,VF,VS,vb,REF BODY LVLH DV VECTOR 
P5,X.Y,l,REF,T FLIGHT,STEER CONSTANT 

X,Y,l ECI OR MCI LAMBERT TARGET VECTOR 
REF = ECI,MCI 
T FLT = TIME FROM IGN.TO ARRIVAL AT TGT VECTOR 
STEER CONSTANT=CROSS PRODlJCT STEERING CONSTANT 

P6,RD,YD,RD DOT,YD DUT,lD OOT,DT ASCENT MAN. TARGETS 
RD - DESIRED INJECTI()N RADIIJS 
YD - DESIRED INJECTION CROSS R~NGE DISTANCE FROM THE 

CSM ORBITAL PLANE 
RD DOT - DESIRE!) INJ. RADIAL VEL 
YD DOT - DESIRED INJ. CROSS RANGE VEL 
lD DOT -DESIRED INJ. DOWN RANGE VEL 
DT - TIME FROM DESCENT IGN TO D~SCENT ABORT 

(USED IF NO DESCENT PRESENT IN MPT) 
P7,DVX,DVY,DVl MANEUVER RESIDUALS IN RCS CONTROL AXES 

ALLOWED IN ALL PHASES 

., 
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M4( - INPUT OF EXPENDABLE WEIGH)::. 

FSB. Apollo 500 

~47,TABLE CODE,ACTION CODE,ENTRY NUMBER,/TIME~WEIGHT LOSS,VEH, ••• I; 
M47,AAA,A,NNN,/HHH:MM:SS.CC,NNNNNN,AAA, ••• I; 

TABLE CODE:: CSM;LtM ' 
ACTION CODE:: A-ADD R-REPLACE D-DELETE 
ENTRY NUMB. = A) IF A.C.=A,ENTRY NUMBER OMITTED 

B) .IF A.C.=R,MUST BE INPUT AND WITHIN CURRENT TABLE' 
RANGE AND ONLY 1 SET PERMITTE'u WITHIN 1 ••• 1 

C) IF A.C.=D,AND IF ENTRY NUMBER=O,ALL ENTRIES ARE 
DELFTED. 
IF A.C.=D.AND IF ENTRY NUMBER IS NOT 0, THAT ONE 
E~TRY ONLY IS DELETED 

TIME :: GET OF WEIGHT LOSS 
WEIGHT LOSS:: WEIGHT LOSS AT INPUT TIME IN LBS. IF NEGATIVE IT IS 

ACTUALLY A WEIGHT GAIN. 
ALLOWED IN ALL PHASES 

1'149 - CHANGE FUEL REMAINING FOR SPECIFIED THRUSTER 
M49;MPT CODE.SPS FUEL REM,CSM RCS FUEL REM.S4B FuEL REM.LM APS FUEL REM 

LM RCS FUEL REM.LM DPS FUEL REM:, 
M49,AAA,NNNNN.N.NNN.N.NNNNNN.N.NNNNN.N,NNN.N,NNNNN.N; 

MPT CODE = CSM,LEM 
. FUEL WEIGHTS MUST BE POSITIVE OR ZERO (LBS.) 

ALLOWED IN PHASES 1.13,.18.20,26 

M50 - CHANGE VEHICLE WEIGHT 
M50,MP1 CODE,CSM WT,S4B WT,LM WT(ASC+DES),LM WT(ASC (INLY),WT. TIME; 
M50,AAA,NNNNN.N,NNNNNN.N,NNNNN.N,NNNNN.N,HHH:MM:SS.CC; 

MPT COD'E ::'CSM,LEM 
WEIGHTS GT OR EQ 2000 LAS 
TIME OF WT. LESS THAN OR EQIJAL TO PRESENT TIME 
ALLOWED IN PHASES 1,13,18,20,26 

1'151 - CHANGE VEHICLE AREA. OR K-FACTOR 
M51,MPT CODE,CSM AREA,S4B AREA,LM ASC AREA,LM DES AREA,K-FACTOR; 
M51,AAA,NNN.N,NNN.N,NNN.N,NNN.N,NN.N; 

MPT CODE = CSM,LE~ 
AREAS :: ° TO 2000 SO FT 
K-FACTOR = -30 TO +30 
ALLOWED IN PHASES 1,13,18.20,26 

1'155 - INPUT INITIAL CONFIGURATION FOR MISSION PLAN TABLE 
M55,TABLE CODEtCONFIG. CODE,GET TO START VENTING,DELTA DOCKING ANGLE: 
M55,AAA,AAA,~HH:MM:sS,NN,NNN; 
, . TABLE CODE = CSM,LEM 

CONFIGURATION:: ANY COMBINATION OF: 
C(CSM) 
S(SIVB) 
L(LEM:ASCENT+DESCENTt 
.A(LEM:ASCENT ONLY) 
D(LEM:OESCENT ONLY) 

ITEM 2 OR 3 MUST BE INPUT 
ALLOWEO IN PHASES 1.13~18,20.26 

.' 
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FSB, Apollo. 500 

M58 - CHANGE VEHICLE BODY IJRIENTATIUN & TRIM ANGLES ~Ok MPT MANEUVER 
M58,TABLE COUE,MANEUVER NO.,HEADS .UP/DOWN,T~IM ANGLE IND; 
M58,AAA,NN,A,A; 

TABLE CODE = CSM,LEM 
HEADS' UP/DOWN = U,D 

. 

TRIM ANGLES = S.C S-USE SYS PARAM,C-COMPUTE TRIM ANGS. 
ITEM 3 ,OR 4 MUST BE INPUT 

ALLOWED IN PHASES 13,18,20,26 
. . . 

. . 

M60 ~ MANEUVER CONFIRMATION (CSM AND LEMI 
M60,TABLE,MANV CODE,GETBI,THRUSTER,ATTITUDE,BIJRN PARAM NO.,COORD IND, 

PITCH,YAW,ROLL,DT ULLAGE,NO. ULLAGE THRUSTERS,HEADS UP/DOWN,DT TEN 
PERCENT DPS THRUST,REFSMMAT,CONFIG CHANGE IND,FINAL CONFIG,DELTA 
DOCKING ANGLE,MAIN UPS THRUST SCALE FACTOR,TRIM ANGLE IND.; 

iM60,AAA,NN,HHH:MM:SS.T,AA,AA,N,A,SNNN.N,SNNN.N,SNNN.N,NN,N,A,NN,AAA, 
. AA,AAA,SNNN.N,A,NNN,A; 

TABLE=CSM,I..EM 
THRUSTER=S,CI-C4,A,O,LI-L4,BV 
ATTITUDE= I,M,L,EP,EA,AP,AA 
COORD IND = L,I,F 
HEADS UP/DOWN=U,D 
CONFIG CHANGE IND=NC,U,D 

I FINAL CONFIG = ANY COMB. OF C,S,L,A,D 
TRIM ANGLE IND::; C-COMPUTE, S-SYSTEM pARAMETERS 
DELTA DOCKING.ANGLE - POSITIVE DECREASES NOMINAL DOCKING ANGLE 

NEG INCREASES NOMINAL DOCKING ANGLE 
ALLOWED IN PHASES 13,18,20,26 

M61 - TLI MANEUVER CONFIRMATION 
M61,TABLE,MANV. NO.,GETI,DELTA T OF BURN 
M61,AAA,NN,HHH:MM:SS.T,NNN; 

TABLE=CSM,LEM 
GETI = MAIN ENGINE IGNITION 
DELTA T OF BURN = SECONDS 
ALLOWED IN PHASES 13,18,20,26 

M62 - FREEZE, UNFREEZE, OR DELETE A MANEIJVER 
M62~TABLE,MANV NO.,ACTIONiVECTOR; 
M62,AAA,NN,AA,AAAANNN; 

TABLE=CSM,LEM 
ACTION=F,U,D,DH 
VECTOR=VECTOR 10 FROM VPS ASSUMES CURR EPH IF MISSING 
ALLOWED IN PHASES 13,18,20,26. . 

4,1-38 
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M64 - PERIGEE ADJUST TRANSFER TO ~HE MPT 

FSI, Apollo 500 

M64,MPT TABLE CODE,REPLACE CODE,MANEUVER COoE,oT ULLAGE,NO. OF RCS 
QUADS FOR ULL.,DT OF 10 PERCENT DPS THRUST,MAIN DPS SCALE FACTOR; 

M64,AAA,NN,NN,NN,NN,NN,NN.NN; 
TABLE. CODE = CSM,LEM 
RE~LACE CODE = 1 TO 15 . -
MNVR·NO = 1 TO 6 
oT ULLAGE GT 1 SECOND 
QUADS = 2,4 (IF OMI.TTEIJ, 2 ASSUMED) 
DTI0 PER. THRUST = SECONDS (DEFAULT = 0.0) 
DPS SCALE FACTOR = ° TO 1 AS A FRACTION OF FULL THRUST 

(DEFAULT = K28 MED ENTRY OR DEFAULT) 
ALLOWED IN PHASES 13,18,20,26 

M65 - TRANSfER A GPM TO THEMPT 
M65,TABLE,REPLACE CODE,THRUSTER,ATTITUDE,DELTA T OF ULLAGE, 

NO. OF RCS THRUSTERS FOR ULLAGE,I.TERATIbN FLAG, DELTA T OF 
10 PERCENT THRUST FOR DPS,MAIN OPS THRUST SCALING FACTOR,TIME FLAG 

M65,AAA,NN,AA,AA,NNN,N,A,NNN,NN,A; 
TABLE = CSM,LEM 
REPLACE CODE = 1-15 
THRUSTER = S,A,(),Ll-L4,Cl-'C4 
ATTITUDE = EA,EP,M,I,L 
RCS ULLAGE THRUSTER QUADS = 2,4 
ITERATION FLAG = I (ITERATE) 

N I( DO NOT ITERATE) ASSUMED 
TIME FLAG = I START AT IMPULSIVE TIME 

o lJSE OPTIMUM TIME (ASSUMED) 
ALLOWED IN PHASES 13,18,20,26 

M66 - DIRECT INPUT OF A MANEUVER TO THE MPT (CSM AND LEM) 
M66,TABLE,MANV CODE,GETAI,THRUSTER~ATTITUDE,BURN PARAM NO.,COORD IND 

PITCH,YAW,RULL,DT ULLAGE,NU. ULLAGE THRUSTERS,HEADS UP/DOWN, 
oT TEN PERCENT DPS THRUST,REFSMMAT,CONFIG CHANGE IND, 
FINAL CONFIG.,DELTA DOCKING ANGLE,MAIN DPS THRUST SCALE 
FACTOR,TRIM ANGLE IND.; 

M66,AAA,NN,HHH:MM:SS.T,AA,AA,N,A,SNNN.N,SNNN.N,SNNN.N,NN,N,A,NN,AAA, 
AA,AAA,SNNN.N,A,NNN,A; 

THRUSTER= S,CI-C4,A,D,LI-L4,BV 
ATTITUDE= I,M,L,EP,EA,AP,AA 
COORD IND = L,I,F 
HEADS UP/DOWN=U,D 
CONFIG CHANGE IND= NC,ll,D 
DPS SCALE FACTOR IS ENTERED ° TO 1.0 AS A FRACTION OF FULL 

THRUST FOR THE DPS 
TRIM ANGLE IND = C-COMPUTE TRIMS OR S-lJSE SYSTEM PARAMETERS 
FINAL CONFIG.= ANY COMBiNATION OF C,S,L,A,o 

• 

DELTA DOCKING ANGLE - POSITIVE DECREASES NOMINAL DOCKING ANGLE 
NEG INCREASES NOMINAL DOCKING ANGLE 

NOTE: LVLH ATTITUDES ARE RELATIVE TO THE BODY 
ALLOWED IN PHASES 13,18,20,26 

4.1-39 
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M68 - TLI DIRECT INPUT 

TABL~ 4 • .1-1 (CONT'D) 

FSB. Apollo 500 

"'- ' 

M68 ,T ABLE, R EPL CODE, OP PUR TUN I TV, THRE SHOLD T I M,E, PTC\JTOFF, II NC L I NAT I ON, 
LONG. OF DESCENDING NODE,ECCENTRICITV,C3.,TJUJEA,NOMALY OF 
DESCENDING NODE,EST. TRUE ANOMALY ATCUTOFF/; 

M68,AAA,NN,N,HHH:MM:SS.T,/SNN.NNN,DDD:MM:SSB,N.NNNNN.~NNN.NNNN,NNN.N, 
NNN.N/; 

TA8L,E=CSM,LEM . 
THRESHOLD TIME?TIME OF RESTART PREP 
C3=-MU/A 

" 

, 

M70 XFER A DKI, SPO, OR A DESCENT PLAN TO THE MPT 
M70,PLAN NO.,DELETE OPTION,/THRUSTER,ATTITUDE,DELTA T OF ULLAGE, 

NO. OFRCS THRUSTERS FOR ULLAGE,ITERATION FLAG, DELTA T OF 
10 PERCENT THRUST FOR DPS,MAIN DPS THRUST SCALING FACTOR,TIME 

FLAG/, ••• ,/THRUSTER,ATTITUDE,dELTA T {)F ULLAGE,NO. OF RCS 
THRUSTERS FOR ULLAGE,ITERATION FLAG, DELTA T OF 10 PERCENT THRUST 
FOR DPS,MAIN DPS THRUSt SCALING FACTOR,TIME FLAG/; 

M70~NN,HHH:MM:SS.CC,/AA,AA,NNN,N,A,NNN,NN,A/, ••• /AA,AA,NNN,N,A,NNN. 
NN,A/; 

PLAN NO. OMIT OR ZERO FOR SPQ XFER 
GT ° (ST I LL A VAU 0 PLAN NUI'1BER) FOR DKI XFER 
LT 0 FOR DESCENT PLANNING XFER 

DELETE OPTION - 'DELETES ALL MANEUVERS IN BOTH TABLES OCCURRING 

• 

AFTER THE IMPUT GET. (NO DELETE IF OMITTED) 
THRUSTER = S,A,D,LI-L4,CI-C4 
ATTITUDE = EA,EP,M,I,L 
RCS ULLAGE THRUSTER QUADS = 2,4 
ITERATION FLAG = I (ITERATE) 

NI(DO NOT ITERATE) ASSUMED 
* MUST HAVE SAME NO. OF REMOTE ITEMS AS THERE ARE MANEUVERS 

TO BE TRANSFERRED - ADD TPI AND TPF MANEUVERS FOR DKI 
TRANSFE:R 

DPS SCALE ,FACTOR: 0 TO 1. AS A FRACTION OF FULL THRUST 
TIME FLAG = I START AT IMPULSIVE TIME 

o USE OPTIMUM TIME (ASSUMED) 
ALLOWED IN PHASES 13,18,20,26 

4.1-40 
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M72 - TRANSFER A TWO IMPULSE MANEUVER TO THE MPT 

FSB, Apollo 500 

M72,TABLE,PLAN NO.,DELETE OPTION,/THRUSTER,ATTITUDE,DELTA T OF 
ULLAGE,NO. OF RCS THRUSTERS ~OR ULLAGE,ITERATION' FLAG,QELTA 
T OF 10 PERCENT THRUST FOR DPS,MAIN OPS THRUST SCALING FACTOR, 
TIME FLAG/,/THRUSTER,ATTITUDE,DELTA T OF ULLAGE NO. OF 
RCS THRUSTERS FOR ULLAGE,ITERATION FLAG,DELTA T OF 10 ~ERCENT 
THRUST FOR DPS,MAIN DPS THRUST SCALING FACTOR,TIME FLAG/; 

M72,A,NN,HHH:MM:SS.CC,/AA,AA,NNN,N,A,NNN,NN,A/,/AA,AA,NNN,N,A,NNN,NN,A/; 
TABLE IND: C=CORRECT"IVE SOLUTION,M=MLJLTIPLE SOLUTI'ON 

. 

DELETE OPTION- DELETES ALL MANEUVERS IN BOTH TABLES OCCURRING 
AFTER THE INPUT GET, (NO DELETE IF OMITTED) 

THRUSTER = S,A,D,L1-L4,C1-C4 
ATTITUDE = EA,EP,M,I,L 
RCS ULLAGE THRUSTER QUADS = 2,4 
ITERATION FLAG = I (ITERATE) 

NI(DO NOT ITERATE) ASSUMED 
TIME FLAG = I START AT IMPULSIVE TIME 

o USE OPTIMUM TIME (ASSUMED) 
ALLOWED .IN PHASES 13.18,20,26 

M74 - TRANSFER MANEUVER TO MPT FROM TTF, SCS, RTE 
M74,TABLE,REPLACE CODE,MANV SOURCE CODE; 
M74,AAA,NN,AAAA; 

TABLE=CSM,LEM 
MANV SOURCE CODE=SCS,TTFP,TTFM,RTEP,RTEM 
ALLOWED IN PHASES 13,18,20,26 

M75 - TRANSFER TLI MANEUVER TO MPTFROM TLI PLANNING TABLE 
M75,TABLE,REPLACE CODE,COLUMN NUMBER; 
M75,AAA,NN,N; 

TABLE=CSM,LEM 
COLUMN NUMBER=1-4 
ALLOWED IN PHASES 13,18,20,26 

M78 - LOI AND MCC TRANSFER 

. 

. M78,TABLE CODE,REPLACECODE,TYPE,MANEUVER NUMBER,THRUSTER,ATTITUDE, 
DELTA T OF ULLAGE, NO~ OF RCS THRUSTERS FOR ULLAGE, ITERATION FLAG, 
DELTA T OF 10 PERCENT THRUST FOR DPS,MAIN OPS THRUST SCALING 
FACTOR,TIME FLAG; 

M78,AAA,NN,AAA,NN,AAA,AA,NNN,N,A,NNN,NN,A; 
TYPE = MCC OR LOI 
ITERATE FLAG = I ITERATE 

= NI DON'T ITERATE (ASSUMED) 
TIME FLAG = I START AT IMPULSIVE TIME 

o USE OPTIMUM TIME (ASSUMED) 
ALLOWED IN PHASES 13,18,20,26 

4;1-41 
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FSB, Apol1p 500 

M80 - CONFIRM AN EXECUTED MANEUVER WITH DV OR DT OVERRIDES; 
M80,TABLE CODE,MANEUVER NlJM8ER,DELTA V,[)ELTA-T; 
M80,AAA,NN,NNNN,NNNN; ~ 

DV O~TJON VALID FOR EXTERNAL bv MANEUVERS ONLY. 
DT OPTtON CAN ALSO BE USED FOR ASCENT AND DESCENT MANEUVERS 
ALLOWED ONLY hN EXTERNAL ,DELTA V MANEUVERS 
ALLOWED IN PHASES 13,18,20,26 

, , 

M81 - LAUNC~jORBIT VECTOR TRANSfER 
M81~TRANSFER CODE; 
M81,AAA; 

TRANSFER CODE IS PRE OR TRA 
ALLOWED IN PHASES 13,18,20,26 

. ' . 

M85 - TRANSFER ASCENT MANEUVER TO MPT FROM LUNAR TARGETTING 
M85,VEH,REPLACE CODE; 
M85,AAA,NN; 

VEH = LEM 
ALLOWED IN PHASFS 1,13,17,18,20,23,24,26 

. . .' 

1"186 - DIRECT INPUT OF LUNAR DESCENT MANEllVER 

. , 

M86,VEH,REPLACE CODE,TIME FLAG,DT OF llLLAGE,THRUSTERS FOR 
ULLAGE,HEADS UP/DOWN,DT OF 10 PERCENT THRUST OPS,TRIM ANGLE INO; 

M86,AAA,NN,A,HHH:MM:SS,NNN,N,A,NN,AAA; 
VEH = LEM ' 
TIME FLAG - L = NOMINAL LANDING TIME TO BE INPUT 

- I = IGN. TIME (ONLY IF REPLACING DESCENT MAN.) 
TIME - THE GET AS INDICATED BY TIME FLAG 
HEADS UP/DOWN IND - U(HEADS UP), D(HEADS DOWN) 
TRIM ANGLE IND - C =COMPUTE TRIM ANGLE 

S =USE SYSTEM PARAEMTFRS FOR ANGLES 
ALLOWED IN PHASES 1,13,17,18,20,23,24,26 

M90 - CONFIRM LUNAR DESCENT MANEUVER 
M90,VEH,MANEUVER NUMBER,GETI,DT OF ULLAGE,THRUSTERS FOR lILLAGE, 

HEADS UP/DOWN,DT OF 10 PERCENT THRUST DPS,TRIM ANGLE IND; 
M90,AAA,NN,HHH:MM:SS,NNN,N,A,NN,AAA; 

VEH = LEi"! 

. 

HEADS UP/DOWN IND - U(HEADS UP),D(HEADS DOWN) 
TRIM ANGLE IND - C =COMPUTE TRIM ANGLE 

S =USE SYSTEM PARAMETERS FOR ANGLES 
ALLOWED IN PHASES 1,13,17,18,20,23,24,26 -"' . 
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FSB, . Apolloc 500 

P07 - UPDATE COEFFICIENTS OF Llf~ & DRAG FOR NEW CENTER OF GRAVITY 
P07,VEHICLE,ACTION COOE,WORD ~O,tOEF OF DRAG OR DELTA X,COEF OF LIFT 

OR OELTA Z,TRIM ANGLE OR 0; 
P07,AAA,AA,NN,SNN.NN,SNN.NN,SNN.NN; 

: . 

VEHICLE = CSM,LEM 
ACTION CODE: CF = UPDATE DRAG,LIFT,TRIM ANGLE 

CG = UPDATE DELTA X.DELTA Z,D 
TT = UPDATE SYSPARAM ARRAY ON INPUTINOW) 

WORD NO. ON CF = 1 ~O 25 
CG = NOT USED 
TT = NOT USED 

ALLOWED IN ALL PHASES 
P07.VEH,TT; CAUSES MSK 1620 UPDATE 

P08 - CHANGE PITCH ANGLE FROM HORIZON 
POB,PITCH ANGLE; 
P08,NNN.N; 

ALLOWED IN ALL PHASES 
. 

PI0 - ENTER PLANNED OR ACTUAL LIFTOFF TIME 
PI0,VEH.GMTLO,TRAJ/NOTRAJ IND; 
PI0,AAA~DD:HH:MM:SS.TH,AAAAA; 

P80 MUST BE ENTERED PRIOR TO ENTERING THE PI0 
VEH =CSM,LEM 
NOTRAJ ASSUMED IF PARAMETER MISSING 
TRAJ ALLOWED IN NOPHASE,PRELCH,PRELCH2 L.S. II~E. 0,1,11) 
ALLOWED IN ALL PHASES - WITH EXCEPTION CITED ABOVE 

P12 - ENTER PLANNED OR ACTUAL GUIDANCE REFERENCE RELEASE TIME AND 
LAUNCH AZIMUTH 

P12,VEH,GMTGRR,LAUNCH AZIMIJTH; 
P12,AAA,DD:HH:MM:SS.TH,NNN.N; 

VEH = CSM,IU1,IIJ2 
AZIMUTH = 70 TO 110 DEGREES 
ALL FIELDS REQUIRED 
THIS MED ALLOWS AN UPDATE TO IUl OR IU2 AT ANY PUINT,BUT 

.. 

FOR THE CSM ONLY PRIOR TO GOST INITIALIZATION iI.E. GOO) 
ALLOWED IN ALL pHASES 

4.1-43 
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FSB, Apollo 500 

P13 -ENTER VECTOR IN SPHERICAL CO-ORDINATES 
P13,VEH,VELOCITY,FLIGHT PATH ANGLE,AZIMUTH,GEOCENTRI~ LATITIJDE, 

LONGITUDE,HEIGHT ABOVE SPHERICAL PLANET,TIME,VECTOR ACTION CODE, 
CO-ORD SYSTEM IND~ 

P13,AAA,NNNN.NN,SNNN.NN,NNN.NN,SNNN.NN,SNNN.NN,NNN.NN,DO:HH:MM:SS.TH, 
A,AAA; . . 

VEH =. CSM,LEM 
VELOCITY IN FT/SEC 
AZIMUTH = 0 10.360 IJEGREES 
LONG.ITUDE = -180 TO +180 DEGREES 
HEIGHT IN NMS ABOVE SPHERICAL RODY 
VECTOR ACTION crlDE: l=LIVE EPHEM ASSUMED UPTION 

S=STATIC EPHEM 
G=PUT INTO TARGETING SLUT OF GZLTRA ONLY 
B=PUT IN GZLTRA & GENERATE STATIC EPHEM 

CO-ORD SYSTEM INDICATOR: 
ECT (ASSUM~D OPTION),MCT 

ALLOWED DURING LOW SPEED PRoCESSING 
VECTOR MAY BE INPUT IN PARTS IF EXTENDED PRECISION REQUIRED 
MULTIPLE VECTORS (1 PER VEHI MAY BE INPUT IN NOPHASE 
TO RELEASE A VEHICLE'S·BUFFER, ENTER: P13,VEH; 
IF INPU~ IN PRELAIJNCH,"G" IS ONLY VALID VECTOR ACTION CODE 

.. . .. 

P14 - INITIALIZE TRAJECTORY WITH A VECTOR 
P14,VEH,X,Y.Z,DX,DY.DZ,TIME,VECTOR ACTION COOE,CO-ORD SYSTEM IND; 
P14,AAA,SNN.NNNN,SNN.NNNN,SNN.NNNN,SNN.NNNN,SNN.NNNN,SNN.NNNN, 

DD:HH:MM:SS.TH,A,AAA; 
VEH = CSM,LEM 

. VECTOR COMPON~NT LIM1TS = -60 TO +60 ER,ER/HR 
VECTOR ACTION CODE: L=LIVE EPHEM ASSUMED OPTION 

S=STATIC EPHEM 
G=PUT IN TARGETING SLOT OF GZLTRA ONLY 
B=PUT IN GZLTRA & GENERATE STATIC EPHEM 

CO-ORD SYSTEM INDICATOR: 
ECI (ASSUMED OPTIUN),ECT,MCI,MCT,fMP,PLUM 

ALLOWED DURING LOW SPEED PROCESSING 
VECTOR MAY BE INPUT IN PARTS IF EXTENDED PRECISIUN REQUIRED 
MULTIPLE VECTORS (1 PER VEH) MAY BE INPIJT IN NOPHASE 
IF INPUT IN PRELAUNCH,"G" IS ONLY VALID VECTOR ACTION CODE 
TO RELEASE A VEHICLE'S BUFFER, ENTER: P14,VEH; . 

P15 - GMT OF ZEROING AGC/LGC REGISTERS AND FIXING AGS PLATFORM 
P15,VEHICLE,GMTZS,DELTA TIME FROM GMTZS(LGC) TO AGS ON; 
P15,AAA,DD:HH:MM:SS.TH,DD:HH:MM:SS.TH; 

r 

VEHICLE = AGC,LGC,AGS 
IF VEHICLE=AGC OR LGC, GMTZS MUST BE ENTERED (GT ZERO) AND 

DELTA TIME FIELD IS IGNORED. 
IF VEHICLE=AGS,THE AGS SYSPARAM IS UPDATED AS FULLOWS: 

X+Y=VALUE,WHERE: 
X = INPUT VALIJE OF GMTZS IF ENTERED OR PRESENT 

VALUE OF LGC SYSPARAM IF MISSI~G 
Y = INPUT VALUE OF DElLA T. IF MISSING,zERO IS USED 

ALLOWED IN ALL PHASES .L 

l-
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P16 - GENERATE AN EPHEMERIS FOR ONE VEHICLE USING A VECTOR 
FROM THE OTHER VEHICLE 

P16,OLD VEHICLE,NEW VE~ICLE,GMT,MANEUVER NUMBER,LIVE/STATIC IND; 
P16,AAA,AAA,DD:HH:MM:SS.TH,NN,AAAAA; 

OLD/NEW VEH = CSM,LEM 
MANEU.VER NO. = 1 TO 15 
IND =L,S NO DEFAULT OPTION 
GMT AND MANEUVER NUMBER ARE MUTUALLY EXCLUSIVE 
ALLOWED DURING LOW SPEED PROCESSING 

P17 - CAPE CROSSING TABLE UPDATE AND LIMIT CHANGE 
P17rVEHICLE,EARTH/MOON IND,REV,MIN. TIME,MAX. TIME; 
P17,AAA,A,NNNN,DD:HH:MM:SS.TH,DD:HH:MM:SS.TH; 

EARTH/MOON IND =E,M 
REV - GT OR EU TO 1 
TIMES- GT OR EU TO 0 

. 

NOTE: REV,MIN TIME,MAX TIME MAY BE INPUT IN ANY COMBINATION 
ALLOWED DURING LOW SPEED PROCESSING 

. 

P30 - MODIFY A & E USED TO DETER~INE INTEGRA1ION LIMITS 
P30,SEMI-MAJOR AXIS,ECCENTRICITY; 
P30,NNN.NN,NNN.NN; 

. 

SEMI-MAJOR AXIS INPUT IN N.M. 
INPUTS GT OREQ TO ZERO 
ALLOWED IN ALL PHASES 

P31 - INITIALIZE PHASE REFERENCE TIME - GET 
P31,REF TIME; 
P31,HHH:MM:SS.TH; 

PHASE REFERENCE TIME INPlJT AS GET -- STORED AS GET (FLP HOURS) 
TIME GT OR EQ TO ZERO 
ALLOWED IN ALL PHASES 

P32 - UPDATE EXPERIMENTAL SITE GRUUND POINT TABLE OR 
LANDMARK ACQUISITION GROUND POINT TABLE 

P32,ACTION CODE,EARTH/MOON IND,DATA TABLE IND,STATION ID,LATITUDE, 
LONGITUDE,HEIGHT INPUT UNITS.HEIGHT; 

P32,AAA,A.AAAA,AAAA,DD:MM:SSB,DDD:MM:SSB,AAAA,SNNN.NN; 
ACTION CODE = ADD,MOD.DEl 
EARTH/MOON IND = E,M 
DATA TABLE IND = EXST,LDMK 
STATION 10 MAX OF 4 CHARACTERS IN LENGTH 
HEIGHT INPUT uNITS = METR,NM 
HEIGHT MEASURED ABOVE SPHERICAL PLANET (MIN lIMIT OF -1000MTR) 
IF (ACTION = DEL) AND (STA 10 = ALL), THE PROPER DATA 

TABLE IS BLANKED 
IF ADO/MOD, ALL PARAMETERS ARE REQUIRED 
IF DEL, 1ST 4 PARAMETERS REQUIRED AND lAST 4 NOT VALID 
ALLOWED IN ALL PHASES 



MSC Internal Note 
No. 69-FS-2 
Mission G 

TABLE 4.1-1 (CONT'D) 

• 

FSB, Apollo 500 

P33 - CHANGE VENTING MULTIPLIER AND DT TO. END VENT FROM TB7 
P33,SCALE FACTOR,DT TO END VENT; 
P33,SNN.N,HHH:MM:SS.TH; 

SCALE 'FACTOR IS USED TO MlJLTIPLY THE VENT LEVEL 
DT TDEND VENT IS DT FROM TB7 (TLI C/l)) TO END OF S4B VENT 
PARAMETERS 1 AND 2 CAN NOT BE NEGATIVE 
ALLOWED IN ALL PHASES 

P37-LOG STATION CHARACTERISTICS BLOCKS 
P37~START BLOCK,END BLOCK; 
P37,NN,NN; 

1 GT IEQ START BLOCK LT lEU 39 
END BLOCK SAME AS START 
END BLOCK MAY BE MISSING, SYS~ARAM ASSUME[) 

. 

P41 - CHANGE INSERTION TARGETS FOR DESCENT OR ASCENT 
P41,PHASE,SOURCE,RADIUS MAGNITIJDE,CROSS RANGE DISTANCE,RADIAL VEL, 

CROSS RANGE VEL,DOWN RANGE VEL; 
P41,A,A,NNNNNN,NNNNNN,NNNNNN,NNNNNN,NNNNNN; 

PHASE: D = DESCENT 
A = ASCENT 

SOURCE: P = PNGS 
A = AGS 
B = BOTH 

RADIUS MAGNITIJDE - HT ABOVE LlJNAR SURFACE AT INSERTION IN FT 
CROSS RANGE DISTANCE - RANGE FROM INSERTION POINT TO THE CSM 

URBITAL PLANE IN FEET 
ALL VELOCITY INPUT lJNITS ARE FTISEC 
ALLOWED IN PHASES 13,17,18,20 

P51 - OFFSETS AND ELEVATION ANGLE FOR TWO-IMPULSE SOLUTION 
P51,DELTA HEIGHT.PHASE ANGLE,ELEVATION ANGLE OF TARGET,TARGET TRAVEL 

ANGLE FOR TERMINAL PHASE; 
P51,NN.NN,NN.NN.NN.NN,NN.NN; 

ALLOWED IN ALL PHASES 

P52 - TWO-IMPULSE CORRECTIVE COMBINATI()N NOMINALS 
P52,NOMINAL TIME OF NSR MANEUVER( INPIJT IS GET),NOMINAL HEIGHT 

DIFFERENCE AT NSR,NOMINAL PHASE ANGLE AT NSR; 
P52,HHH:MM:SS.TH,NN.NN,NN.NN; 

VALUE STOREI) IS GMT = INPUT + L/O OF 1ST VEH (MCGMTL) 
ALLOWED IN ALL PHASES 

4.1-46 
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No. 69-FS-2 
Mission G 

TABLE 4.1-1 (CONT'D) 

P60 - HIGH SPEED PROCESSIN~ CONTROL 

FSB" Apollo 500 

P60,VEHICLE,ACTION CODE,EARTH/MOON IND,STAl,STA2,STA3,STA4;. 
• P60,AAA,AAAAAA,A,AAA,AAA,AAA,AAA} 

VEHICLE ~ CSM,LEM 
ACTI~N CODE = START,CHANGE,STOP 
EARTH/MOON IND = E,M 
STAiION IDS (VALID ONLY IF EARTH/MOON IND IS E) 

GROUP 1 - IPR 
GROUP 2 - USB· 
GROUP 3 - WHS,CAL,CRO,CLQ 
GROUP 4 - VAN,RED,ME~ . 
*** ONLY ONE STATION PER GROUP MAY BE INPUT. STAI IS 

REQUIRED ON START/CHANGE FOR EARTH REFERENCES; tHE 
OTHERS ARE OPTIONAL,. AU; IF INPUT, THE MUST BE 
CONSECUTIVE. NO STATION REQUIREO ON STOP. 

TO STOP H.S., MED FORMAT IS: P60,VEH,STOP; (NO E/M,NO STA) 
ALLOWED IN PHASES 13,14,16,11,18,19,20,21,26,27 

P66 - START ON-LINE CARD READER 
P66,CONFIRMATION; 
P66,PSR; . 

ALLOWED IN ALL PHASES 

P70 - START/STOP SIC FAST TIME 
P70,SIC SPEED; 
P70,AAAA; 

SPEED = FAST,SLOW 
ALLOWED IN ALL PHASES 

. 

P71 - ERROR RECOVERY SWITCH 
P71,SWITCH~1,SWITCH-2,SWITCH-3,SWITCH-4,SWITCH-5; 

P71,AAAAA,AAAAA,AAAAA'AAAAA,AAAAA~ 
SWITCH DEFINITIONS: 

AGO - RECOVER ON ABENDS -- (I.~. 406) 
ADUMP - DUMP ON ABENDS 
MGO - RECOVER ON MACHINE CHECK 
MDUMP - DUMP ON MACHINE CHECK 
EGO - RECOVER ON· RTOS PGM CHECK 
EDUMP - RDUMP ON RTDS PGM CHECK 
UGO - RECOVER FROM UNIT CHECK 
UDUMP - DUMP ()N UNIT CHECK 
PGO - RECOVER FROM PROBLEM PROGRAM CHECK - II.E. OCI THRU OCF) 
PDUMP - DUMP ON PROBLEM PROGRAM CHECK 

PROGRAM LOGIC TO DETERMINE DESIRED RfCOVERY STATUS: 
ASSUME NOCHANGE FOR ALL OPTIONS. THEN EXAMINE INPUT 

AND OVERIDE ASSUMPTIONS 
INPUTS MAY AE IN ANY ORDER 

·ALLOWED IN ·ALL PHASES 



MSC Internal Note 
No. 69-FS-2 
Mission G 

TABLE 4.1-1 (CONT'D) 

**** TO BE ENTERED BY COM SUP ONLY **** 
P77-SET ACTUAL MISSION FLAG 
P77,CONFIRMATION; 
P77,ACTUAL; 

FSB. Apollo 500 

MAY BE INPUT ONLY ONCE, CAN NOT BE CANCELED ••• 
DISABLES THE FOLLOWING P70,P71,R21,M99,D07,D14 
ALLOWED IN ALL PHASES 
WHEN ENTERED INSURE SLOWTIME AND AGU,MGU,EGU,UGO,·PGO 

P80 - INITIALIZE WITH MISSION TYPE AND DAY OF YEAR 
P80,NO OF VEHS,PRIMARY EPHEMERIS,MO,DAY OF MO,YEAR,DELTA DAY; 
PBO~N,AAA,NNNN,NNN,NNN,NN; 

NU~BER OF VEHICLES = 1 
PRIMARY EPHEMERIS = CSM,LEM 
MONTH = 1-12 OR JAN ••••••••. DEC 
DAY OF MONTH = 1-31 
YEAR = 1950 - 1980 OR 50-AD 
JAN 1 IS DAY ZERU OF YEAR 
DELTA DAY - OIFF IN DAYS BETWEEN PHD DAY UF YEAR AND DAY 

DEFINED BY MIDNIGHT PRECEEDING UPENING OF LAUNCH 
WINDOW 

DELTA DAY GT OR EQ TO 
FULL PHD MAY BE INPUT 

BE INPUT IN ALL 

, 

o (ZERO ASSUMED IF MISSING) 
ONLY IN NOPHASE BUT DELTA DAY PBO MAY 
PHASES (I.E. PHO"""DELTA DAY;) 

PHI - PHASE INITIALIZATION, TRANSITION, AND RECYCLE 
COLD RESTARTS: 

PA1,PHASE; 
PHASE = PRELCH,ABORTl,ABORT2,ABORT3,ORBIT, 

TRLUNAR,LUNARORB,TREARTH,RNTRY 
PHASE TRANSITIONS: 

PBl,GOTO,PHASE, ••• PARAMETERS ••• ; 
PHASE = TRLUNAR,LlJNARORB,TREARTH,LSRABT,LOWSPEED, 

DESCENT.LUNARSTY 
(NO PARAMETERS WITH THESE OPTIUNS) 

PHASE = RNTRY,VEH,VECTOR CODE; 
VEH = CSM 
VECTOR CODE: 

A) USABLE VECTOR ID IN STANDARD FORMAT. 
B) "ORB" -(DEFAULT OPTION)- VECTOR FROM 

CURRENT EPHEMERIS. 
PHASE RECYCLES: 

P81,RETURN; 
P80 MUST BE ENTERED PRIOR TO REQUESTING ANY COLO RESTART 

. 

P82 - MANUALLY EOF AND REW I NO LO'G TAPE 
P82.CONFIRMATION; 
P82,ZPLGSY; OR P82,EOF; 

ALLOW~D IN ALL PHASES 

4.1-48 
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" 
FS;S, Apollo 500 

TABLE 4.1-1 (CONT'D) 

P92 - CONDITION FOR LAUNCH (SIMULATION) 
P92,ACTION,VEH,SIM IND; 
P92,AAAAA,AAA,AAAAAA; . 

ACTION = SET,CLEAR 
VEH = ~SM,LEM,ASCENT 
SIM IND = SIM,NOTSIM (NOTSIM - ASSUMED'OP1ION) 
ALLOWED IN 1,2,3 

. 

P96 - SIMULATE SWITC~ES, 
P96,EVENT NAME,DESIRED STATUS; 
P96,AAAAAAAA,AAAAAAAA; 

ALLOWED ·LN ALL P~ASES 
LO EV,NE,NM (LIFTOFF) 
TWRJ EV,NE (TOWER JETTISON) 
S4CO EV,NE,NM (S4BCUTUFF) 
SCSP EV,NE (S/C,S4B SEPERATION) 
LESA EV,NE (LAUNCH ESCAPE SYSTEM ABORT) 
TH EV,NE (THRUST) 
AHOA ON (ABORT) 
AHOH UN (HOLD) 
AHOO ON (ORBIT) 
LFTZ ON (ZERO LIFT) 
LFTH ON (HALF LIFT) 
LFTF ON (FULL LIFT) 
MSS2 ON (MODE 2 MODE SELECT) 
TRGS ON (SHORT MODE 3 TARGET) 
MSSN ON (MODE NORMAL MODE SELECT 

ITRGL ON (LONG MODE 3 TARGET) 
MSS3 ON (MODE 3 MODE SELECT) 
SLCT SC (SELECT) SPACECRAFT 
SLCT IU (SELECT) IU 
SLCT SUB (SELECT) SUBSELECTED SOURCES 
SLCT USB (SELECT) USB 
SSLT SHP (SUBSELECT) SHIP 
SSLT IPR (SUBSELECT) IP RAW 
SSLT IPS (SUBSELECT) IP SMOOTH 
WEGA ON ( GUIDO'S WEDGE ANGLE PHI) 
RESE UN ( RESET ALL SWITCHES) 
AMSK XXXX (4 DIGIT AMSK NO.) 
INSW ON,OFF (INHIBIT SWITCH) 
GDOA,ON (·GDO'S ABORT GUIDANCE SWITCHOV~R) 
GDOD,ON ( GOO'S DELTA AZ COMPUTATION) 
EXl,ON (MSFN SOURCE ONE) 
EX2,ON ( MSFN SOURCE TWO) 
EX3,ON ( MSFN SOIJRCE THREE) 
EX3,ON ( MSFN SOURCE FOUR) 
EXO,ON ( ALL ACCEPT ) 
PNG,ON ( PNGS SEL SOURCE) 
AGS,ON ( AGS SEL SOURCE) 
TLM,ON. ( TM PRUCESSING MODE) 
RTC,ON ( RTCC PROCESSING MUDE) 

I 
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TABLE 4.1-1 (CONT'D) 

RiO - DATA SOURCE AND THRESHOLD TIME SELEcToR •... 

FSB, Apollo 500 

R[O,VEH,DATA SOURCE,THRESHOLD TIME,ANCHOR VECTOR F~TCH TIME,REF TIME; 
RiO, AAA, AAAAAA, HHH: MM: SS. CC, HHH: MM: SS .CC, HHH.: MM: SS. Ce; 

VEH : CSM . . 
DATA SOURCE ORB. IEARTH ORB,LUNAR .ORB,XEARTH,XLUNAR,RNTRY) 

VECTOR ID FROM VECTO.R.PANEL SUMMARY IMSK 1591) 
RESTRT (P14) 
. PRE lABORT I I I ONLY) 
TRA .(ABORT III ONLY) 
DEORB (EARTH ORB,LUNAR ORB.XEARTH,XLUNAR) 

THRESHOLD TIME: MUST BE OMiTTED IN ABORT 111; .MUST BE INPUT 
FOR ALL ELSE. (ZERO TIME FOR GETTH ON "ORB" OPTION 
WILL CLEAR GETTH FROM TIME CONSTRAINTS TABLE) 

ANCHOR VECTOR FETCH TIME VALID ONLY FOR 'ORB' OR 'DEORB' 
REF TIME : USED TO COMPUTE ELAPSED EVENT TIM~S ON THE 

RETRO ELAPSED JIMES AND GUIDANCE ENTRY DIGITALS 
DISPLAYS. 0 ASSUMED UNJIL INPUT. 

ILLEGAL DURING 2,4,6 THRU 9 . 

4.1-50 
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TABLE 4.1-1 (CONT'D) 

"'-
Rll - CONFIRM ENTRY PROFILE 

FSB ,Apollo 500 

Rll,VEH,ENTRY MODE,LAT1T),LONG(T),INITIAL BANK ANGLE,PRESCRIBE G-LEVEL, 
FINAL BANK ANGLE,GETRB,REV,AREA,CONST. G-LEVEL,LONG(T) FOR CONST.G, 
ROLL DIRECTION; 

Rll,AAA,AAAX,DD:MM:SSA,DDD:MM:SSA,SNNN.NN,NN.NN,SNN.NN,HHH:MM:SS.CC, 
NNN,XXXXX~,NN.NNN,DDD:MM:SSA,A; 

VEH : CSM 
ENTR Y MODE:· 

*LOW ENERGY* BAL (BALLISTIC) 
MAX (MAX. LIFT) - LIFT VECTOR UP. 

.. 
LGN (L.S. GUIDED) - LAT,LONG OF TAR~ET MUST BE INPUT 
BRB (BANK/REVERSE BANK) - LAT,LONG OF TARGET OR B,GETRB 

MUST BE INPUT •. B,GETRB OVERRIDES. 
BNK (CONSTANT BANK) 
GBL (BANK TO G-LEVEL,THEN BAL) 
GMX (BANK TO G-LEVEL,THEN MAX. LIFT) 
GRB (BANK TO G-LEVEL,THEN BRB) - LAT,LONG OF 

B,GETRB REQUIRED. B,GETRB 
GBK (BANK TO G-LEVEL,THEN FINAL BANK) - MUST 

FINAL BANK. 
*HIGH ENERGY* HB1 (CONSTANT G-LEVEL) 

TARGET OR 
OVERRIDE. 
HAVE 

HB2 (LIFT VECTOR DOWN TO X G'S,THEN BALLISTIC) 
HB3 (BALLISTIC) 
HB4 (LIFT VECTOR IJP TO X G'S,THEN BALLISTIC) 
HB5 (MAX. LIFT) - LIFT VECTOR UP. 

* LAT,LONG MUST BE INPUT FOR ALL GUIDED MODES * 
HGN1 (GUIDED,CONSTANT G) 
HGN2 (GUIDED,LIFT VECTOR DOWN TO X G'S, THEN BAL) 
HGN3 (GUIDED,BALLISTIC BACKUP) 
HGN4 (GUIDED,LIFT VECTOR UP TO X G'S,THEN BAL) 
HGN5 (GUIDED,LIFT VECTOR UP) 

LAT(TI : 90N TO 90S 
LONG(T) : 180E TO 1ROW 
INITIAL BANK ANGLE: ASSIJMES 0 DEG (SYSPARAM) 
G-LEVEL : O.TO 10.0 G'S (.2 G'S ASSUMED FOR LOW ENERGY, 

.05 G'S ASSUMED FOR HIGH ENERGY) 
FINAL BANK ANGLE: ASSUMES 55 DEG. (SYSPARAM) 
REV : 1 TO 999 INCLUSIVE 
CONSTANT G-LEVEL : .001 TO 10.0 G'S,INCLUSIVE 
LONG(T) FOR CONSTANT G: 1ROE TO 1ROW (MUST BE INPUT IF 

ENTRY MODE IS HB1,HGN1 AND CONST. G 
IS OMITTED. 

ROLL DIRECTION: N = NORTH 
S = SOUTH (ASSUMED) 

ILLEGAL DURING 2.4,6 THRU 9 

4.-1-51 
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TABLE 4.1-1 (CONT'D) 
. 

R12- SPECIFY CM/SM SEPARATION PARAMETERS 

FSB, Apollo 500 

R12,VEH.CM AREA,CM WT,CM/SM SEP TIME,OELTA T SEP(TTF), 
DELTA T SEP (RTE); 

RI2,AAA,NNN.NN,NNNNN.NN.HHH:MM:SS.CC,NNNNNN.NN,NNNNNN.NN; 
VEH :' CSM 
VEH AREA : 50 TO 175 INCLUSIVE 
VEH WT : 9000 TO 20000 INCLIJSIVE 
DELTA T SEP (TTF) : INITIALIZED TO 120 SEC CUTOFF TO CM/SM SEP 
DELTA T SEP (RTF) : INITIALIZED TO 900 SEC CM/SM SEP TO EI 
IF GET IS GT ZERO, THEN CM/SM SEP WILL OVERRIDE DELTA T OF 
SEP FOR RTE AND TTF. 
ILLEGAL DURING 2,4.6 THRU 9 

~13 - CHANGE TO K-FACTOR,CM AREA,CM Wl,MAX L/D,L/U FINAL PHASE,HEIGHT 
AND G-LEVEL FOR G&N IN! T 

RI3.VEH,K-FACTOR,CM AREA,CM WT,MAX L/D,FINAL PHASE L/D,H AT EMS, 
G~LEVEL FO~ G&N INIT; 

RI3,AAA,NN~NNN.NN,NNNNN.NN,NN.NN.NN.NN,NNN.NN,NN.NN; 
VEH : CSM 
K~FACTOR : 0 TO 10 INCLUSIVE 
CM AREA: 50 TO 175 INCLUSIVE 
CM WT : 9000 TO 20000 INCLUSIVE 
MAX L/D(LAD) : NOT LESS THAN 0 
LID FINAL PHASE(LOD) : NOT LESS THAN 0 
HEIGHT OF EMS FOR G&N : 0 TO 400K FEET 
G-LEVEL FOR G&N: 0 TO 10 G'S 
ALLOWED IN ALL PHASES 

Rl4 - UPDATE BIAS.G AND N INIT. BANK ANGLE,ABORT III TARGETS. 
RI4,VEH,BANK ANGLE BIAS.G&N INITIAL BANK,AVG FLT TIME,LAT(SHORT), 

LONG(SHORT),LAT(LONG),LONG(LONG); 
RI4,AAA,SNN.NN,SNNN.NN,NNNNNN.NN,DD:MM:SSA.DDD:MM:SSA,DD:M~I:SSA, 

DDD:MM:SSA; 
VEH : CSM 
BANK ANGLE BIAS: NO LIMITS 
G&N INITIAL BANK ANGLE : NO LIMITS 
AVERAGE FLIGHT TIME: INPUT FLOATING POINT SECONDS 
TARGETS: LAT = 90N TO 90S (SHORT AND LONG) 

LONG =' 180E TO IHOW (SHORT AND LONG) 
ALLOWED IN ALL PHASES. 

4."1-52 
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FS,!!. Apollo 500 

TABLE 4.1-1 (CONT'D) 

". ... . 
R20 - DISPLAY UPDATE (MSK'S 335,347.1453,1454,15051 
R20,VEH,UPDATE CODE,AREA,LAT,LONG,BEGI~ REV,ENDREV,REF 
R20,AAA,A,XXXXXX,DD:MM:SSA,DDD:MM:SSA,NNN,NNN,AAA; 

.. 

BODY; 

VEH - CSM,LEM 
UPDATE 

CODE 
P = 
C = 
H = 
Z = 

MSK 
335 
335 

AREA 
X 
X 

TIME/ 
LAT 

TIME/ 
LONG 

X 

BEGIN 
REV 

X· 
X 

END REF 
REV INO 

TR = 

PRIMARY TGT. TABLE 
CONT. TGT. TABLE 
TGT. TABLE HEADER 
RECOVERY ZONES 
RECOVERY TGT.SEL. 
WITH LONG, REV 

. 335 
1453 
1454 

TT = RECOVERY TGT. SEL. 1454 
WITH TIME, LONG. 

AR = RECOVERY ASC. NODE 1505 
WITH REVS 

AT = RECOVERY ASC. NODE 1505 
WITH TIMES 

GR = GROUNDTRACK DIGITALS 347 
WITH LONG, REV 

GT = GROUNDTRACK DIGITALS 347 
WITH T I ME, .LONG 

Zl-Z6 = RECOVERY ZONES 1-6 
LAT - 90N TO 90S 
LONG - l80E .TO IB.OW 
BEGIN REV - 1 TO 999 INCLUSIVE 

.X 
X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X . 
X 
X 

X 

X 

X 

X 

END ~EV - 1 TO 999 INCLUSIVE (MUST BE EQ. OR GT. BEGIN REV) 
BEGIN TIME - MIN.=O 
END TIME - MIN.=O (MUST BE EQ. OR GT. BEGIN TIME) 
REF BODY - (MUST BE INPUT IF UPDATE CODE = A UR G) 

ECT = EARTH CENTERED TRUE 
MCT = MOON CENTERED TRUE 

X 

X 

X 

X 

MCI = MOON CENTERED INERTIAL (ALLOWED FO~ ASC NODE ONLY) 
ILLEGAL DURING 2 AND 4 

. 
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FSB, Apollci500 

TABLE 4.1-1 (CONT'D) 
' .. 

R30 - DEFJNI.TION OF SEPARATION/St;i,AP,ING MANEUVER 
R30,VEH,COL.INDItATOR,GETISH,DELTA TSEP,THRUSTEM,DELTA V,DELT~ 1,ROLL. 

PITCH,YAW,ULLAGE,RCS THROSTERS,GIMBALINOItA~OR; 
R30,AAA,AAA,HHH:MM:SS.CC,HHH:MM:SS.CC,AN,NNNNN.NN,NNNN~NN,S~NN.NN, 

. SNN.NN~SNN~.NN,NN.NN,N,A; 
VEH :, CSM 
COLUMN INDICATOR: P,PC,PM,C,CM,M,PCM (PtM ~SSlJMED) 
GETISH : ACCEPTED ONLY IF COL. INDICATOR IS M 

. 

DELTA T(SEP) : MUST N6T BE LESS THAN 5 MI~lJTES (20 .. MIN ASSUM.) 
THRUSTER: S =.SPS 

Cl= RCS +2 
C2= RCS +4 
C3= RCS -2 
C4= ReS -4 

DELTA V OR T MUST BE INPUT (CAN BE 0 WHEN GETISH IS INPUT) 
ROLL (LVLH): -180 TO 360 INCLUSIVE 
PITCH (LVLH) -90 TO 90 INCLUSIVE 
YAW (LVLH): -180 TO 360 INCLUSIVE 
ULLAGE: SEC GTE 0 (ASSUMES 15) 
RCS THRUSTERS : MUST BE 2 OR 4 (4 ASSLJiVIED) 
GIMBAL INDICATI1R : S = INSERT SYSPARAM 

C = COMPUTE (ASSUMED) 
ALLOWED IN ALL PHASES 
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TABLE 4.1-1 (CONT'D) 

FSB., Apollo 500 

R31 - SAVE MANEUVER AND ENTRY PARAMETERS F.OR RETRO,", IRE. 
R31,VEH,COL.INOICATOR,THRUSTER,M6DE.DELTA V,DELTA T,ROLL,PITCH,YAW, 

ULLAGE,RCS THRUSTERS,REFSMMAT,GIMBAL INDicATOR,INIT. ,~ANK, 
PRESCRIBED G-LEVEL,FINAL BANK; 

R31,AAA,ANAA,A~,AA,NNNNNN.NN,NNNNN.NN,SNNN.NN,SNN.NN,SNNN.NN,NN.NN,N, 
AAA,A,SNNN.NN.NN.NN,SNN.NN; 

VEH : qM 
COL INDICATOR : Pl,P2,PlB,P2B,PlG,P2G,~lGB,P2GB,Cl,C2,ClB, 

C2B,CiG,C2G,CIGB.C2GB,M (MIJST BE .JNPUT) 
WHERE : P ~ PRIMARY 

C = CONTINGENCY 
M = t'IANUAL 
1 = WITHOUT SEP/SHAP 
2 = WITH SEP/SHAP 
B = BALLISTIC· 
G = G-LEVEL 

THRUSTER S = SPS (MlJST BE INPUT) 
Cl = RCS + 2 
C2 = RCS + 4 

. C3 = RCS - 2 
C4 = RCS - 4 

MODE: EP = .GUIOED (MUST BE INPUT) 
I = INERTIAL 

DELTA V AND T·: MIN = .01 
FOR RCS UNE MIJST BE INPUT 
FOR SPS V.GAMMA TARGETING ASSUMED IF BOTH 

MISSING 
ROLL (LVLH) -180 TO 360 INCLUSIVE 
PITCH (LVLH) -90 TO 90 INCLUSIVE 
YAW (LVLH) -180 TO 360.INCLUSIVE 
ULLAGE: SEC GTE 0 (ASSUMES 15) 
RCS tHRUSTERS: 2 OR 4 (4 ASSUMED) 
REFSMMAT : CUR(ASSUMED) 

(MUST BE INPUT) 
(MUST BE INPUT) 
(MUST BE INpUT) 

PCRtTLM,OST,t'IED,DMT,DOD,LCV,IJES (liES ALLOWED ONLY 
FOR MANIJAL COLUMN) 

GIMBAL INDICATOR: C = CUMPUTE(ASSlJMEO) 
S = SYSPARAM 

INITIAL BANK: -360 TO 360 (0 ASSUMED) 
G-LEVEL : 0 TO 1.0 G'S (.2 G'S ASSUME!) 
FINAL BANK: -90 TO 90 (55 ASSUMED) 
ALLOWED IN ALL PHASES 

4 .. 1-55 
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TABLE 4.1-1 (CONT 'D) 
... 

R32 - RETROFIRE PLANNING TRIGGER. 

FSB, Apollo 500 

. 

R32,VEH,CdoE,REV,AREA,LAT(TI,LONG(TI,IS1 GUESS,MISS UISTANCE; .. 
R32,AAA;XXXXX,NNN,XXXXXX,DD:MM:SSA,ODD:MM:SSA,HHH:MM:SS.CC, 

NNNN.N; 
VEH : 'CSM 
CODE.: START,STOP 

Ml,M2,MIB,M2B,MIG,M2G,MIGB,M2GB 
REV :.1 TO 999 
LATIT) : 90N TU 90S 
LONG(TI : IBOE TU 180W (MUST BE INPUl IF C.ODE = M-TYPEI 
FIRST GUESS: MIN = 0 
MISS DISTANCE: a TO 1500 (25 ASSlJMEDI 
ALLOWED IN ALL PHASES 

R~O - SPECIFY SIC SETTING BURN PARAMS 
R40,/Pl,OELTA V,DELTA T,REF BODYll 
R40,/Pl,NNNNN.NN,NNNN.NN,AAA/; 

PI : DELTA T (IR V MUST BF IN~lJT IINERTIALI 
REF BODY FOR PI - ECI = EARTH CENTERED .INERTIAL 

MCI = MOON CENTEREfl 
MUST BE INPUT BEFORE R66 
ILLEGAL (lURING 2 AND 4 

R65 - DIRECT TRANSFER TO SIC SETTING 
R65,VEH,DATA SOURCE,COLUMN INDICATOR; 
R65,AAA,A,A; 

VEH : CSM 
DATA SOURCE: T = TIME-TO-FIRE 

R = RETURN-TO-EARTH 
COL. INDICATOR : P = PRIMARY 

M = MANUAL 

.. 

CLEAR = CLFARS SPACECRAFT SETTING 
ILLEGAL DURING 2 AND 4 

4; 1-56 
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R66 - DIRECT INPUT OF MANEUVER TO SIC SETTING 

FSB. ApQllo 500 

R66,VEH,DATA SOURCE,GETI,THRUSTER,MODE,BURN PARAM IND,COORD IND,ROLL, 
PITCH,YAW,ULLAGE,RCS THRUSTERS, HEADS UP/DOWN IND~DELTA T 10PCT TH, 
REFSMMAT,CDNFG.,DOCKING ANG,GIMBAL IND,MANEUVER TYPE; 

R66,AAA,A,HHH:MM:SS.CC,AN,AA,N,A,SNNN.NN,SNN.NN,SNN~.NN,NN.NN,N,A, 
NNNN.NN,AAA,A,NNN.NN,A,N; 

VEH : CSM 
DATA SOURCE : T = TTF. 

R = RTE 
THRUSTER AND MODE MUST BE INPUT. 
THRUSTER S = SPS (ASSlIMED) 

Cl = CSM RCS + 2 
C2 = CSM RCS + 4 
C3 = CSM RCS - 2 
C4 = CSM RCS - 4 

D = DPS 
Ll = LEM 
L2 = LEM 
L3 = LEM 
L4 = Lf:M 

RCS + 2 
RCS + 4 
RCS - 2 
RCS - 4 

MODE: I = INERTIAL (ASSUMED) 
EP = GUIDED 

BURN PARAM IND : 1 = DELTA T OR V 
COORD INP I = IMU 

L = LVLH ( A TT !TUDE S RELATIVE TO THRUST DIRECTION-
NOT BODY) 

ROLL (IMU) -180 TO 360 (MIJST 
PITCH (IMU) ~180 TO 360 (MUST 
YAW ( IMU) -180 TO 360 (MUST 
ULLAGE: SEC ~TE 0 (ASSUMES 15) 
RCS THRUSTERS: 2 OR 4 (4 ASSUMED) 
HEADS UP/DOWN IND : U = UP 

D = DOW"I 

BE INPUT) 
BE INPUT) 
BE INPUT) 

DELTA T OF 10 PCT. THRUST : 0 ASSUMED 
REFSMMAT : CUR (ASSUMED) 

PCR,TLM,OST,MED,DMT,DOD,.LCV 
CONFIGURATION: A = DOCK~D WITH LEM .ASCENT STAGE 

D = DOCKED WITH BOTH LEM STAGES. 
U = UNDOCKED (ASSIJMED) 

GIMBAL INDICATOR : S = SYSPARAM· 
C = COMPUTE (ASSUMED) 

MANEUVER TYPE lOR 2 (1 ASSUMED) 
ILLEGAL DURING 2 AND 4 

ONLY. 
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M67 - DIRECT INPUT OF ENTRY PARAMETERS TO SIC SETTING 

FSB, Ap.ollo 500 

R67,VEH,DATA SOURCE,E~T.MODE,LAT,LONG~INITIAL BANK,G~LEVEL,FINALBANK, 
GETRB,REV,AREA,CONSTG"':LEVEL,LONG(T) FOR CDNST·(;,ROLL .DIRECTION; 

R67,AAA,A,XXXX,DD:MM:SSA,DDD:MM:SSA,SNNN.NN,N.NN,SNN.NN~HHH!MM:SS.CC, 
NNN_XXxx~i,NN.NNN,DDD:MM:SSA,Af· " , 

VEH: CSM 
DATA SOURCE : T = TTF 

R = RT!;' 
ENTRY MODE: .. 

*LOW ENERGY* BAL (BALLISTIC) 
MAX (MAX. LIFT) -LIFT VEClOR UP. 
LGN (L.S. GUIDED) - LAT,LONG OF TARGET MIIST BE INPUT 
BRB (BANK/REVERSE BANK) - LAT,LONG OF TARGET OR B,GETRB 

MUST BE INPUT. B,GETRB OVERRIDES. 
BNK (CONSTANT BANK) 
GBL (BANK TO G-LEVEL,THEN BAL) 
GMX (BANK TO G-LEVEL,THEN MAX.' LIFT) 
GRB (BANK TO G-LEVEL,THEN BRB) ~ LAT.LONG OF TARGET OR 

B,GETRB MUST BE INPUT. B~GETRB OVERRIDE 
GBK (BANK TO G"'"'LEVEL, THEN FINAL BANK) - MUST HAVE 

FINAL BANK. 
*HIGH ENERGY* HB1 (CONSTANT G-LEVEL) 

HB2 (LIFT VECTOR DOWN TO X G'S,THEN BALLISTIC) 
HB3 (BALLISTIC) 
HB4 (LIFT VECTOR UP TO X G'S,THEN BALLISTIC) 
HB5 (MAX. LIFT) :.. LIFT VECTOR UP.' 

* LAT,LONG MUST BE INPIJT FOR ALL GUIDED MODES * 
HGN1 (GUIDED,CONSTANT G) 
HGN2 (GUIDED,LIFT VECTOR DOWN TO X G'S, THEN BAL) 
HGN3 (GUIDED,BALLISTIC BACKUP) 
HGN4 (GUIDED,LIFT VeCTOR UP TO X G'S, THEN BAL) 
HGN5 (GUIDED,LIFT VECTOR IJP) 

"H" CODES ALLOWED ONLY WHEN DATA SOURCE = R. 
LAT(ll : 90N TO 90S 
LONG(T) : 180E TO 180W 
INITIAL BANK: -360 TO 360 (0 ASSUMEO) 
G-LEVEL : 0 TO 10.0 G'S (.2 G'S ASSUMED'fOR LOW ENERGY, 

.05 G'S ASSUMED FOR,H.IGH ENERGY) 
FINAL BANK: -180 TO 180 (KK AS~UMEb) 
REV : 1 TO 999 
CONSTANT G-LEVEL': .001 TO 10.0 G'S,INCLUSIVE 
LONG(T) FOR CONST G : lS0E TO 180W (MUST BE INPUT IF ENTRY MODE 

IS HB1 OR HGN1 AND CONSTANT G IS 
OMITTED. 

ROLL DIRECTION: N = NORTH 
S = SOUTH (ASSIJMEO) 

ILLEGAL nURING 2 AND 4 

4.r-S8 
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SOO - CHANGE STATION CHARACTERISTICS INDICATORS 
SOO,STATION,COMMAND,RADAR,TELEMETRY,VOICE; 
SOO,AAAA,N,N,N,N; 

I N=O,SETS INDICATOR OFF 
N=1,SETS INDICATOR UN 
ITEM~ 2 THROUGH 5 MISSING - NO CHANGE 
ALLOWED IN ALL PHASES 

SOl - CHANGE STATION CHARACTE~ISTIC VALUES 
SOI,STATION,WORD NUMBER,/FORM ID,VALUE/; 
SOl,AAAA,NN,/PN,NNNN.NN OR DDD:MM:SS N/S I; 

FORM 10: 

FSB, Apollo 500 

PI VALUE IS OF THE FORM ODD:MM:.SS E/W 
P2 VALUE IS OF THE FORM. DDD:MM:SS N/S 
PS VALUE IS OF THE FORM NNNN.NN 

WORD NUMBER IS 3 TO 40 
VALID IN ALL PHASES 

S02 - CHANGE STAtION LOCATION 
S02,STATION,LATITUDE,LONGITUDE,HEIGHT; 
S02,AAAA,DD:MM:SS N/S,UDO:MM:SS E/W,SNNNN.NNNN; 

IF PARAMETERS 2,3 OR 4 ARE MISSING, NO CHANGE 
HEIGHT IS IN METERS 
VALID IN ALL PHASES 

S03 - INSERT LATE REPORTING STATION 
S03,VEHICLE,REPEAT,LATE; 
S03,AAA,NNN,NNN; 

VEHICLE = CSM,LEM 
REPEAT AND LATE = BATCH NUMBERS 
VALID IN 6,8,10,11,13,15,17,18,20,26 

S04 - EXCLUDE AND/OR INCLUDE BATCHES 
S04,VEHICLE,/EXCLUDE, ••• ,EXCLUOE/,/INCLIJDE, ••• ,INCLUDE/; 
S04,AAA,/NNN, ••• ,NNN/,/NNN, ••• ,NNN/; 

"EXCLUDE" AND "INCLUDE" ARE BATCH NUMBERS 
MAXIMUM EXCLUDED PLUS INCLUDED IS 8,MINIMUM lSI 
VEHICLE = CSM,LE'M 
VALID IN 6,8,10,11,12,13,14,15,17,18,20,26 

S05 - MODIFY MANEUVER UNCERTAINTY LEVEL 
S05,VEHICLE,REPEAT,MANEUVER,ATTITUDE,ACCELEROMETER,MAGNITUDE; 
S05,AAA,NNN,NN,NN.NN,NN.NN~NN.NN; 

"MANEUVER" IS NUMBER OF MANEUVER IN THE MISSION PLAN TABLE 
"A TT ITUDE"," ACCEL EROME TER" ,AND "MAGN ITUDE" ARE 

UNCERTAINTY VALUES GREATER THAN OR EQUAL TO 0.0 
VEHICLE = CSM,LEM 
VALID IN 6,8,10,11,13,15,17,18,20,26 
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S06 - SPECIFY EDITING MIJLTIPLlER 
S06,VEHICLE,REPEAT,RANGE,DOPPLER,AZ,EL; 
~06,AAA,NNN,NN.NN,NN.NN,NN.NN,NN.NN; 

FSB. Apollo· 500 

"RANG£;","DOPPLER","AZ" AND "EL" ARE SIGMA MULTIPLIERS WITH 
LIMITS 0.0 TO 50.0 

VEHICLE = CSM,LEM 
VALID IN6,8,10,lld3tl5,1-/,18,20,26 

S07 - RECHAIN D.C. 
S07,VEHICLE,REPEAT,VECTOR,COVARIANCE; 
S07,AAA,NNN,AAAAAAA,N; . 

VECTOR = "RESTART",uIlT ID,OR BATCH NO. 
COVARIANCE = 1,2,OR 3 (4 IS ALLOWED IF 
FOR RECHAIN,LEAVE ITEMS 3 AND.4 BLANK. 
FOR REPEAT,SPECIFY ITEMS 3 AND 4. 
VEHICLE = CSM,LEM 
VALID IN 6,8,10,11,13,15,17,18,20,26 

S08 - SPECIFY PRE-EDIT CRITERION 
S08,VEHICLE,REPEAT,RANGE,DOPPLER,AZ,EL; 
S08,AAA,NNN,NNNNN.NN,NNN.NN,NNN.NN,NNN.NN; 

VECTOR = BATCH NO.) 

"RANGE","DOPPLER","AZ" AND "EL" ARE EDIT CRITERION 
VEHICLE = CSM,LEM 
VALID IN 6,8,10,11,13,15,17,18,20,26 

S09 - D.C. STARTER 
S09,VEHICLE, STARTER BATCH NUMBER; 
S09,AAA,NNN; 

VEHICLE = CSM,LEM 
VALID IN 6,8,10,11,13,15,17,18,20,26 

.. ~. 

S10 - SUPPRESS/RESUME D.C. 
SI0,VEHICLE,SUPPRESSION INDICATOR; 
S10,AAA,AAA; 

VEHICLE = CSM,LEM 
INDICAT{JR = START/STOP 
VALID IN ALL PHA~ES EXCEPT FOR LM DURING LUNAR STAY • 

. 

. 

SII - NI/N2 EDIT 
S11,VEHICLE,EDIT BATCH,TLEF.T,TRIGHT,OBSERVATION TYPE; . 
SI1,AAA,NNN,N.NN,N.NN,A; 

TRIGHT GT TLEFT ANI) BOTH BETWEEN 0.0 AND 1.0 INCLUSIVE 
OBSERVATION TYPE = R,D,A OR E 
VEHICLE = CSM,LEM 
VALID IN 6,8,10,11,13,15,17,18,20,26 

,i "_ .. i 
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S12 - INPUT SS3 SIGMAS 
S12,U,V,W,UDOT,VDOT,WOOT; 
S12,NNNN.N,NNNN.N,NNNN.N,NNNN.N,NNNN.N,NNNN.N; 

FSB.Apollo 500 

U,V AND W IN YAROS - UDOT,VOOT AND WDOT INFT/SEC AND .GT. ° 
VALID IN 6,8,10,11,13,15,17,18,20,26 . 

.. 

S13 - UPDATE TABLE OF BIASES 
S13,VEHICLE,STATION,BIAS TYPE!VALUE,02STATION; 
S13,AAA,AAA,AA,NNNN.NN,AAA; 

BIAS TYPE = R,02,D3 - IF 03 THEN PARAMETER 5 MUST BE INCLUDE[ 
VALUE IS IN YAROS OR CPS - IF MISSING, BIAS ENTRY DELETED 
VEHICLE = CSM,LFM 
VALID IN 6,8,10,11,13,15,17,18,20,26 

. 

S14 - SUPER BATCH BEGIN 
$14,VEHICLE; 
SI4,AAA; 

VEHICLE = CSM,LEM 
VALID IN 6,8,10,11,13,15,17,18,20,26 

S15 - SUPER BATCH EXCLUDE 
S15,BATCH, •••• ,BATCH; 
S15,NNN, •••• ,NNN; 

MAXIMUM OF 10 BATCHES 
NOTE: IF FIRST BATCH ENTERED = -3, ONLY 2-WAY DATA PROCESSED 
VALID IN 6,8,10,11,13,15,17,18,20,26 

S16 - SUPER BATCH BIAS 
S16,BIAS TYPE,STATION,D2 STATION,8IAS TYPE,STATION,D2 STATION, 

BIAS TYPE,STATION,D2 STATION; 
SI6,AA,AAA,AAA,AA,AAA,AAA,AA,AAA,AAA; 

BIAS TYPE = R,D2 OR 03 - IF D3,THEN 02 STATION MUST BE GIVEN 
VALID IN 6,8,10,11,13,15,17,18,20,26 

S17 - SUPER BATCHES 
. S17,BEGIN BATCH, END BATCH,VECTOR,COVARIANCE; 

S17,NNN,NNN,AAAAAAA,N; 
VECTOR IS UVT 10 (AAAAAAA) ,"NOM","STARTER",BZVAL NO. 
COVARIANCE IS 1,2 OR 3 (4 IF VECTOR = BZVAL NO.) 
VALI.D IN 6,8,10,11,13,15,17,18,20,26 

S18 - ELIMINATE ANGLES IN D.C. 
S18,VEHICLE,INDICATOR; 
SI8,AAA,N; 

VEHICLE = CSM,LEM 
INDICAlOR = "USE",' 'NOUSE". 
VALID IN 6,8,10,11,13,15,17,18,20,26 

. 
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S19, VEHICLE, N-OPT IUN; 

TABLE 4.1-1 (CONT'D) 

J ~_ .. ,L: 

FSB, Apollo 500 

S19,AAA.NNN; . . i"1 

NNN .GE. 1.0 
VEHICLE = CSM.L~M 
VALID IN 6,8,10,11,13,15.17,18,20,26 

S20- LOW SPEED INITIALIZATION TIME 
S20,VEHICLE,GMT,VECTOR; 

. S20,AAA,HHH:MM:SS,AAAAAAA; 
I IF GMT MISSING,THEN ~OMINAL LAUNtH TO ABORT/ORBIT L[JGIC 

OR TIME OF VECTOR ASSUMED. 
VEHICLE = CSM,LEM 
VALID IN 6,8,10~11,13,15.17,18,20.26 

.522 - FORCE END OF TRANSMISSION 
S22,VEHICLE.STATION; 
S22,AAA,AAAA; 

STATION MUST END IN C OR S 
VEHICLE = CSM,SIU,LEM 
VALID IN ALL PHASES 

S23 - IGNORE USB LAST MESSAGE INDICATOR 
S23,ACTION; 
S23,AAAAAAA; 

ACTION = "CHECK"- USE INDICATfJR 
"NDCHECK" - DO NOT USE INDICATOR 

VALID IN ALL PHASES 

S24 - ADD TIME TO DATA TIME TAGS 
S24,VEHICLE,GMT; 
S24,AAA,SDDD:HH:MM:SS; 

GMT MAY BE + OR -
VEHICLE = CSM,SIU,LEM 
VALID IN 6,8.10,11,13,15,17,18,20,26 

S25- ADD RANGE CORRECTION 
S25,CORRECTION,BEACON/FREQ,BAND; 
S25,SNNNN.NN,XXX,A; 

. 

RANGE CORRECTION IN YARDS 
BAND = C , S 
FREQ = 1 - 255 
VALID IN ALL PHASES 

. 

.' 

S26 - CHANGE VEHICLE - BEACON ID FOR LS RADAR DATA 
S26,VEHICLE,ID,BEACON,BAND; 
S26,AAA,NN,NNN,A; 

. 

VEHICLE = CSM,LEM,SIU, DR VEHICLE ° ASSUMED IF MISSING 
BAND =" C' , , ' , S' , 
V 1\ I , n , N 1\ I I .1> H 1\ <; F<; 
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S27 - SPECIFY LIMITS ON BATtH SIZE FOR LS RADAR DATA 
S27,VEHICLE,MINIMUM,MAXIMUM; 
S27,AAA,NN,NN; 

MIN LESS THAN MAX - RANGE = 6TO 80 
VEHICLE = CS~,SIU,LEM 
VALID IN ALL PHASES 

S28 - SPECIFY. MINIMUM ELEVATION 
S28,VEHICLE,ELEVATION; 
S28,AAA,NN; 

ELEVATION - (1 TO 89.) DEGREES 
VEHICLE = CSM,SIU,LEM 
VALID IN ALL PHASES 

.$29 - SPEC I FY TIME BETWEEN llBSERVAT IONS· 
S29,VEHICLE,TIME; 
S29,AAA,NNNN; 

TIME IS IN SECONDS AND MUST BE MULTIPLE OF 6 
VEHICLE = CSM,SIU,LEM 
VALID IN ALL PHASES 

S30 - DUPLICATE A RADAR BATCH 
S30,VEHICLE,STATION; 
S30,AAA,AAAA; 

. 

STATION MUST END WITH C OR S 
VEHICLE = CSM,SIU,LEM 
VALID IN ALL PHASES 

S31 - L@W SPEED ANGLE CHECK 
S31,VEHItLE,ACTION; 
S31,AAA,AAA; 

VEHICLE = CSM,SIU,LEM 
ACTION = CHECK,NOCHECK 
VALID IN ALL PHASES 

S32 - START OR STOP 3-WAY PROCESSING 
S32,VEHICLE,ACTION; 
S32,AAA,AAAAA; 

ACTION = START OR STOP 
VEHICLE = CSM,SIU,LEM 
VALID IN ALL PHASES 

S15 - TWO-WAY SITE TIMELINE 
S35,VEH,STATION,TIME,DELETE INDICATOR; 
S35,AAA,AAA,SHHH:MM:SS,A; 

VEHICLE = CSM.,LEM 
TIME = GMT IF POSITIVE, GET IF NEGATIVE 
DELET~ INDICATOR = D 
VALID IN ALL PHASES 

FSB, Apollo 500 

I 
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S36 - DUPLICATE BATCHES FOR ANUTHER VEHICLE 
S36,PRESVEH,DUPVEH,/BATCH, •••• ,BATCH/; 
S36,AAA,AAA,/NNN~ •••• ,NNN/; 

MAXIMGM OF 5 BATCHES 
PRESVEH AND DUPVEH = CSM,SIU~LEM 
VALID IN PHAS~S 6,8,10,11,13,15.17,18,20,26 

S50 - INITIATE RENDEZVO\JS RADAR LM ATTITUDE DETERMINATION 
S50,LM VECTOR ID,G VECTOR ID.RR BATCH ID1,RR BATCH 102; 
S50,AAAAAA,A-AAA~AAA-NN,AAA-NN; 

... 

LM VECTOR="BEST",' 'PNGCS' ',"MED",' 'AGS' ',"LNN-NN", 
, 'RDR-NN' '. 

G VECTOR = "G-TLM",' 'G-MED'.', GUST VECTOR IF MISSING 
RR BATCH="RDR-NN' '. 
VALID ONLY IN 17,22,28. 

S51 - CHANGE PLAT~URM WEI.GHT COEFFICIENTS 
S51,WS,WT; 
S51,NN.N,NN.N; (BOTH,EITHER,OR NONE MAY BE ENTERED) 

VALID ONLY IN 17,22,28. 

S52 - MED GRAVITY VECTOR INPUT 
S52 - GX,GY,GZ; (GX=O TO 1 , GY,GZ- -1 TO +1) 
S52,SN.NNNNNNNN,SN.NNNNNNNN,SN.NNNNNNNN; 

VALID IN 17.22,28 

S53 - TLM GRAVITY VECTOR INPUT 
S53,IND; 
S53,AAAAA; 

IND= "FETCH". 
VALID ONLY IN 17,22,28. 

. 

S54 - BEST PLATFORM SOLUTION-MOVE OR INITIALIZE WITH MED VALUES 
S54,MOVE IND,SOLUTION ID,Al,A2,A3; 
S54,AAAA,ANNANN,NNN.NN,NNN.NN,NNN.NN; 

MOV E I NO- , 'MOV E ' , • 
SUL. ID="PXXAYY" WHERE 

XX=REND. RADAR BATCH NO. 
A= Y-MEANS GRAVITY VECTOR USEI), N-G VECTOR NOT USED 
YY=SOLUT ION If) 

Al = ZERO THRU 360 
A2,A3 = ZERU THRlJ 90 AND 270 THRU 360 
IF ITEM 1 IS PRESENT, ITEMS 2,3,4,5 MUST BE MISSING. 
IF ITEM 1 IS MISSING, ITEMS 2,3,4,5 MUST BE PRESENT. 
VALID IN 1,2,3,l1t13tl7tlH,20,22,26,28 

... 

4.1-64 
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FSB, Apollo 500 

S70 - ON-BOARD DATA INITIALIiATION . 
S70,BATCH,VEC,COVAR,CSM ID,REF,OFFSET; 
S70,AAAAAA,AAAAAAA,AAAAA,AAAAAAA,AAA,AAAAAA; 

BATCH=" ROR-NN"," LNN-NN". 
VEC="LNN-NN,j,"ROR-NN' ',"MED' ',"AGS","PNGCS", 

"START","NOMINAL"(OPTICS ONLY). 
COVAR;:"O",' 'COV-A",' 'COV-B". 

'DEFAULT ONLY WHEN ITEM 2 IS PREVIOUS 
SOLUTION (LNN-NN OR RDR-NN) 

CSM ID=USE 7 CHAR VEC 10, DEFAULT IS CURRENT CSMANCHOR VEe. 
REF=' 'CUR"," PCR", " TtM",' 'MED"," LCV"," AGS' 'OR MISSING. 
"AGS" APPLICABLE UNLY TO RR 
OFFSET;: "OFFSET" OR MAY BE MISSING (OPT.ICS ONLY) 
VALID IN 17,18,20,22,26,28 

571 - LM COVARIANCE MATRIX 
S71,GLAT,GLONGiGR; 
S71,NNNNN.N,NNNNN.N,NNNNN.N; 

GLAT,GLONG,GR = INPUT IN YARDS GT ZERO 
VALID IN 1,2,17,18,20,22,26,i8 

. 

S72 - LM POSITION VECTUR TABLE 
S72,ID1,ID2,LAT,LONG,R; 
S72,AAAAA,AAAAAA,SNN.NN,SNNN.NN,SNNNNN.NN; 

ID1="MED","AGS","PNGCS",' 'BEST". 
ID2="LXX-XX","ROR-XX","AGS",' 'PNGCS' ',' 'MED" 
IF LAT,LONG,R PRESENT, ID2 MUST BE MISSING 
IF ID2 PRESENT, LAT,LONG,R MUST BE MISSING 
LAT= DEGREES FR!IM -90 TO +90 INCLUSIVE 
LONG= DEGREES FROM -180 TO +180 INCLUSIVE 
R = NAUTICAL MILES 
VALID IN 1,2,13,17,18,20,26 

S73 - ON-BOARD DATA TIME EDIT 
S73,BATCH,TYPE,I/O,TL,TR; 
S73,AAAAAA,A,A,N.NN,N.NN; 

BATCH=" LXX-XX",' 'RDR-XX" • 
TYPE=' 'R",' '0", "A". 
I!O="I"-EDIT POINTS IN , "Oil-EDIT POINTS OUT. 
TL,TR = FROM ° TO +1 INCLUSIVE 
VALID IN 17,18,20,22,26,28 

S74 - ON-BOARD DATA RESIDUAL SUMMARY 
S74,ID,DISPLAY,LAT,LONG;R; 
S74,AAAAAA,A,SNNN.NN,SNNN.NN,NNNNN.N; 

I 0;:' , L X X - X X ' , , , , R D R - X X ' , , ' , A ' , , , , B ' , , ' 'C.' , , ' '0' , , ' , E ' , • 
IF "A,B,C,D,OR E"-LAT.,LONG.,R MUST BE INPUT AND 

DISPLAY MUST BE SPECIFIED. 
IF "LXX-XX"-LAT.,LONG.,R MUST BE MISSING 
)0 MUST BE PRESENT WHEN DISPLAY OPTION IS "L" 

DISPLAY;:' 'R"-REND. ROR. LM POSITION DISPLAY 
"L"-OPTICS LANDMARK SUMMARY 

VALID IN 17.18.20.22.26.28 
4.1-65. 
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S75 - RETRIEVE OPTICS DATA 
S75,IND; 
S75,A; 

IND="R' '-REALTIME DATA,' 'P"-PLAYBACK DAJA. 
VALID IN 17,18,20,22,26,28. 

S76 - ALPHA CO~FFICIENTS TABLE 
S76,IND,A,R,D; 
S76,A,NN.NN,NN.NN,NN.NN; 

IND=','R"-REND RDR,"L"-LANDMARK OPTICS 
IF IND =' 'L' ',THEN R ,AND D MUST BE MISSING. 
A,R,D = FROM 0.0 TU 99.99 INCLUSIVE 
VALID IN 17,18,20,22,26,28. 

S77 - ELIMINATE BATCHES 
S77,DISPLAY,SLOT; 
S77,A,N; 

DISPLAY=' 'R"-REND. RDR. LM POSITIUN DISPLAY 
"L"-OPTICS LANDMARK SUMMARY. 

SLOT= (1-5) 
VALID IN 17,18,20,22,26,28. 

S78 - CHANGE LANDMARK ID 
S78,OLD ID,NEW ID; 
S78,AAAAAA,NN; 

OLD ID = "LNN-NN" NEW ID = 1-99 
VALID IN 17,18,20,22,26,28. 

S79 - LANDMARK TABLE 

FSB. Apollo 500 

S79,LANDMARK ID,LATITUDE,LONGITUDE,RADIUS,DELTA LATITlJDE,DELTA 
LONGITUDE, DELTA RADIUS, LANDSITF ID; 

S79,NN,SNN.NN,SNNN.NN,NNNN.NN,SNN.NN,SNNN.NN,SNNN.NN,A; 
LANDMARK ID = 01-99 
LAT = DEGREES FROM -90 TO +90 INCLUSIVE 
LONG = DEGREES FROM -180 TO +lS0 INCLUSIVE 
R = NAUTICAL MILES 
DELTA LAT,LONG,R SAME AS LAT,LONG,R 
LANDSITE ID = A, B, C, D, OR E 
VALID IN PHASES 1,2,13,16,17,18,20,22,26,28 

'.' , . 

" ,,' 

S80 - SPECIFY VECTOR CUMPARISON PARAMETERS 
S80,VEH, TIME ,REF, VECTOR, VECTOR ,VECTO,R,VECTOR ,MPT IND; 
S80,AAA,SHHH:MM:SS,A,AAAAAAA,AAAAAAA,AAAAAAA,AAAAAAA,AAA; 

REFERENCE="E"(EARTH),"M"(MOON),"E"ASSLJMED IF MISSING 
TIME = GMT IF POSITIVE, GET IF NEGAT1VE 

. 

NOTE: IF TIME IS MISSING,T~E TIME OF THE FIRST VECTOR 
IS THE ASSUMED GMT AND THE FIRST VECTOR ID CANNOT 
BE "E P HO" lJ R "E P HR ' , • 

MPT IN!) ='YES'-CONSIDER MPT (ASSUMED IF MISSING) 
'NO' -IGNORE MPT 

V A L I DI IN 6, 8 , 10 , 11 , 13, 15 , 1 7 , 1~,...:,:..:2:..;0::..':..;2::.6::'-_________ -'-~_-J 

,I _. 

.' 
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ESB" Ap()U() 500 

S84 - VECTOR PANEL SUMMARY ENTRY 
S84,VEHICLE,X,Y,l,XDOT.YDOT,lDOT,GMT,VECTOR ID,REFERENCE,LUNAR 

SURFACE INDICATOR; 
S84,AAA,NN.NN,NN.NN,NN.NN,NN.NN~NN.NN,NN.NN,HHH:MM:SS.CC,AAAAAA,AAA.A; 

VEHICI:E=CSM,LEM 
VECTOR IS IN eARTH RADII AND EARTH RADII/HOlJR 
VECTOR ID IS ANY SLOT IN VECTOR PANEL 
REFERENCE = ECI,ECT,MCI.MCT,EMP , 
LUNAR SURFACE INDICATOR= S IF VECTOR IS ON THE SURfACE OF MOON 
THIS MEO HAS REMEMBER CAPABILITY LIKE P14/P13. 
ALLOWED IN ALL PHASES 

S88 - INITIATE LANDING SITE VECTOR ADJUSTMENT 
S~8,RTCC EST,A-PRIORI EST,CSM VECTOR; 
S88,AAAAAA,AAAAA,AAAAAAA; 

RTCC EST ='MEI)','AGS','PNGCS','BEST','LXX-XX','RDR-XX' 
A-PRIORI EST ='MED','AGS','PNGCS','BEST' 
CSM VECTOR = ANY USABLE OR EVALUATION VECTOR 

NOTE: IF ITEM 2 IS MISSING,ITEM 1 MUST BE 'LXX-XX' 
, IF ITEM 3 IS MISSING,ITEM 1 MUST BE 'LXX-XX','ROR-XX' 

VALID IN PHASES 17,18,20.22,26,28. 
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S99 - SIMULATE VECTOR CONTROL AND DC PBI'S 
S99,ACTION CODE; 
S99,NNN; 

CSM--LEM 

100-:-101 
102--103 
104--105 
106--107 
108--109 
110--111 
112'--113 
114--115 
116--117 
118--119 
120--'121 
122--123 
124--125 
126--127 
128'--129-
130--131 
132--133 
134--135 
136--137 
138--139 

ACTION * 
******** DC PBI'S 

ACe - * 
REJ - * 
ACC - UP * 
REJ - UP * 
ACC - NOUP - * 
REJ - NOUP - * 

- AUT * 
MAN * 

- UP - AUT * 
- NOUP - AUT * 
- UP - MAN .* 
- NOOP - MAN * 
- UP * 
- NOUP - * 

ACC -
REJ -
ACC -
REJ -
ACC - UP 
ACC - NOUI-' 

- AUT 
- AUT 
- MAN 
- MAN 
- AUT 
- AUT 

* 
* 
* 
* 
* 
* 

CSM--LEM 
******** 

140--141 
142:--143 
144--145 
146--147 
148--149 
150--151 
152--153 
154--155 
156--157 
15fl--159 
160--161 
162--163 
164--165 
166--167 
168--169 
170--171 
172--173 
174--175 
176--1 n 

FSB,Appl,1,o 500 

ACTION 

REJ 
REJ 
ACC 
ACC 
KEJ. 
RI:J 
SS1 

- UP - AUT 
-NOUP - AUT 
- UP - MAN 
- N.OUP - MAN 
- UP - MAN 
- NOUP - MAN 

MS 
GAMMA - SMALL 
GAMMA - ~ARGE 
ALPHA - SMALL 
ALPHA - LARGE 
RHO - ZERO 
KHO - LARGE 
rORCE -
SS2 
SS3 
MOD F - ZERO 
"'100 F - LARGE 

. 

******** VEC CONT PBI'S ******** 
300--308 CMC HI EVL 324--330 CMC HI EPH 
301--309 LGC HI EVL 325--331 LGC HI EPH 
30.2--310 AGS HI EVL 326--332 AGS HI EPH 
303--311 IU HI EVL 327--333 IU HI I:: PH 

328--334 HSR EPH 
316--320 CMC HI USE 329--335 DC EPH 
317--321 LGC HI USE 
318--322 AGS HI USE 
319--323 IU HI USE 

4.,1-68 
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FSB, Apollo 500 
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UOO - SPACE DIGITALS INITIALIlATION 
UOO,VEH,CENTRAL BODY; 
UOO,AAA,A; 

VEH = ,CSM,LEM· 
CENTRAL BODY = E - EARTH 

M - MOON 
ALLOWED IN PHASES 1,13,18.,20,26 

, . 

. 

UOI - GENERATE SPACE DIGITALS 
UOl,MANUAL COL,OPTION IND,PARAMETERtlNCLINATION,LONG ASCENDING NODE; 
UOl,N,AAA,HHH:MM~SS.CC OR NN,NNN.NNN,DDD:MM:SSA; 

MANUAL COLIJMN 1 - 3 
IND: PARM: 

GET HHH:MM:SS.CC 
MNV MPT MANEUVER NUMBER 

INCLINATION 0 TO 180 
NOTE: INCLINATION AND LONG. ASC. NODE ENTERED IN MCI 

M8NDATORY FOR COL. 2, NOT ALLOWED FOR.COL. 1 AND 3 
ALLOWED IN PHASES 1,13,18,20,26 

U02 - INITIATE C/O MONITOR DISPLAY 
U02,VEH,IND,PARM,THRESHOLD TIME,RFF,FT; 

...... 

IJ02,AAA,AAA,HHH:MM:SS.SS ORNN,HHH:MM:SS.SS,AAA,AA; . 
VEH = CSM,LEM 
IND: PARM: 

GMT HHH:MM:SS.SS 
GET HHH:MM:SS.SS 
MVI NN (MANEUVER NO. IN 
MVE NN MISSI[IN PLAN TABLE) 
RAD RADIAL CUTOFF 
ALT ALTITUDE CUTOFF 
FPA FLIGHT PATH ANGLE CUTOFF 

THRESHOLD TIME - OPTIONAL FOR GET,GMT (LTE TIME PARAM) 
- ILLEGAL FOR MVI,MVE 
- MANDATORY FOR RAO,ALT,FPA 

REF = ECI,ECT,MCI,MCT,~MP (ECI ASSUMED) 
FT - IF INSERTED, QUANTITIES IN FT AND FT/SEC 

DEFAULT = ER AND ER/HR 
RAD AND ALT QUANtITIES ARE INPUT IN NAUTICAL MILES 
FPA IS INPUT IN DEGREES -90 TO 90 
ALLOWED IN PHASES 1,13,15,18,20,26 

. 
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U03 - UPDATE RELATIVE MOTION DIGITAL DISPLAY 
U03,CHASER VEH,TARGET ~EH,GET,DELTA TIME,REFSMMAT,AXIS,REF BODY,MODE, 

PITCH,YAW,ROLL,PYR GET; 
U03,AAA,AAA,HH~:MM:SS.SS,NNNNNN,AAA,AA,A,N,NNN.NN,NNN.NN,NNN.NN, 

HHH:MM:SS.SS; 
CHASER/TARGET V.EH=CSM,LEM 
DELTA T BETWEEN 1 AND 1800 SEC 
MATRIX: CUR,PCR.,TLM,OST,MEO~DMT,DOD~LCV,AGS,DOK,LLA,LLD 
AXIS: CX IF CSM IS CHASER, LX OR LZ IF LM IS CHASER 
REF BODY= EIEART~) OR MIMOON) 

.. 

MODE=l,2 II ASSUMED) 2 VALID IF LM IS CHASER AND REF BODY=M 
ITEMS 9,lO,11,12MANOATORY IF MODE=2, ILLEGAL LF MODE=l 

ALLOWED IN PHASES 13,17,18,20,23,24,26 

U06 - GENERATE RENDEZVOUS EVALUATION OISPLAY 
U06,PLAN NUMBER; 
U06,N; 

PLAN NO. = 1-7 
ALLOWED IN PHASES 1,13,18,20,26 

... .' ' .. 

U07 - MOONRISE/MOONSET DISPLAY 
U07,IND,PARM; 
U07,AAA,HHH:MM:SS.SS; DR U07,AAA,NN; 

IND: PARM: 
GET HHH:MM:SS.SS 
REV REV NO. 

ALLOWED IN PHASES 1,13,18,26 

. 

U08 - SUNRISE/SUNSET TIMES INITIALIZATION 
U08,IND,PARM,REF BODY; , 
U08,AAA,NN,A; OR IJ08,AAA,HHH:MM:SS.CC,A; 

IND: PARM: 
GET HHH:MM:SS.SS 
REV REV NO. 

REV - MIN L1MIT OF 1 
REF BODY = EIEARTH) OR MIMOON) 
ALLOWED IN PHASES 1,13,18,20,26 

U10 - AGS NAVIGATIDN UPDATE 
U10,GET,MATRIX ID,REF BODY; 
UIO,HHH:MM:SS.D,AAA,A; 

. 

MATRIX: CUR,PCR,TLM,OST,MEO,DMT,DO(J,LCV,AGS,DOK,LLD,LLA 
lAGS ASSUMED) 

REF BODY = EIEARTH) OR MIMOON) 
ALLOWED IN PHASES 1.13,18,20,26 
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U12 - PREDICT APOGEE/PERIGEE 
U12,VEH,IND,PARAMETER,REFERENCE BODY; 
U12,AAA,AAA.N OR HHH;MM:SS.CC,A; 

VEH = CSM,LEM 
INO: PARM: 

REV REV NO. 
GET HHH:MM:SS.SS 

. MNV MPT MAN. NO. 

FSB, ~pollo500 

REV - MIN LIMIT OF 1 
REF BODY - E EARTH (THIS PARMIS VALID ONLY FOR IND=R~V) 

- M MOON 
ALLOWED IN PHASES 1,13,18,20,26 

U13 - LONGITUDE CROSSING TIMES 
UI3,VEH,REV,LONGITUDE,REF BODY; 
U13,AAA,NN,DOD:MM:SSE/W OR DDD.XXX,A; 

. 

VEH -CSM,LEM 
REV - MIN LIMIT OF 1 
REF BODY - E EARTH 

- M MOON 
ALLOWED IN PHASES 1,13,18,20,26 

U14 - COMPUTE LONGITUDE AT A TIM~ 
U 14, VEH, GET; 
UI4,AAA,HHH:MM:SS.CC; 

VEHICLE = LEM,CSM 
ALLOWED IN PHASES 1,13,18,20,26 

U15 - PREDICTED SITE ACQUISITION 
UI5,VEH,IND,BEGIN TIME,DELTA TIME,REF BODY; OR 
UI5,VEH,IND,BEGIN REV,END REV,REF BODY; 

. UI5,AAA,AAA,HHH:MM:SS.CC,HHH:MM:SS.CC,A; OR UI5,AAA,AAA,NN,NN,A; 
VEH = CSM,LEM 

IND - GET,REV 
REV - MIN LIMIT OF 1 
DELTA TIME - 0 TO 24 HOURS 
REF BODY- E(EARTH),M(MOON) DEFAULT EARTH 
ALLOWED IN PHASES 1,13,18,20,26 

U16 - EXPERIMENTAL SITE ACQUISITION 
U16,VEH,IND,BEGIN TIME,DELTA TIME,REF BODY; 

OR 
UI6,VEH,IND,BEGIN REV,END REV,REF BODY; 
UI6,AAA,AAA,HHH:MM:SS.SS,HHH:MM:SS.SS,A; OR UI6,AAA,AAA,NN,NN,A; 

VEH - CSM ONLY 
IND - GET,REV 
REV - MIN LIMIT OF 1 
REF BODY - E (EARTH) OR M (MOON) 
DELTA rIME - 0 TO 24 HRS 
ALLOWED IN PHASES 1,13,18,20,26 .. 

4.1-71 



. 

MSC Internal Note 
No. 69-FS-2 
Mission G TABLE 4.1-1 (CONT'D) 

U 1 7 -LANDMARK ACQUISITION 
UI7,VEH,GET,DELTA TIME,REF BODY; 
UI7,AAA,HHH:MM:SS.SS,HHH:MM:SS.SS.A; 

. 

VEH = CSM 
DELTA TIME = 0 TO 24 HRS. 
REF BODY - E EARTH 

- M MOON 
ALLOW~D IN PHASES 1,13,18,20,26 

U18~ BATCH RESIDUALS PLoT 
UI8,VEHIClE,BATCH,RANGE,OOPPLER,AZ/X,EL/y,V~CTO~; 
UI8,AAA,NNN,NN.NN,NN.NN,NN.NN;NN.NN.AAAAAAA; 

VEH=CSM,LEM CSM ONLY IN PHASE 17 
ALLOWED IN PHASES 1~,18,20,26 

019 - VECTOR RESIDUAL SUMMARY 
UI9,VEHICLE,VECTOR; 
UI9,AAA,AAAAAAA; 

VEH=CSM,LEM CSM ONLY IN PHASE 17 
ALLOWED IN PHASES 13,18,20,26 

U20 - GENERATE DETAILED MANEUVER TABLE 

FSB. Apollo 500 

U20,MPT ID,MANEUVER NO.,MSK NO.,REFSMMAT,HEADS UP/OOWN FOR DES REFSMMAli 
U20,AAA,NN,NN,AAA,A; 

MPT ID = LEM.CSM 
REFSMMAT: CUR,PCR,TLM,OST,MED,DMT,DOO,LCV,OES,LLA,LLD 
HEADS UP/DOWN IND = U,O 

IF REFSMAT = DES, ITEM 5 INPUT. ASSUMED OPTION = LJ 
IF REFSMAT NOT DES, ITEM 5 NOT INPUT 

MSK NO. = 54,69 154 ASSIJMEO) 
ALLOWED IN PHASES 1,2,3,10,13,14,15,18,19,20,21,26,27 

. 

U55 - PREDICTED SITE ACQUISITION NO.2 
U55,VEH,INO,BEGIN TIME,DELTA TIME,REF BODY; OR 
U55,VEH,IND,BEGIN REV,END REV,REFBODY; 
U55,AAA,AAA.HHH:MM:SS,HHH:MM:SS,A; OR U55,AAA,AAA,NN,NN,A; 

VEH = CSM,LEM 
IND = GET,REV 
DELTA TIME = ° TO 24 HOURS 
REF BODY = EIEARTH),MIMOON) DEFAULT EARTH 
ALLOWED IN PHASES 1,13,18,20,26 

U75 - ON-BOARD DATA BATCH RESIDUALS 
U75, PL'OT I D, lD2, RE FSMMAT, L AT ,'LONG, RAD IUS; 
U75,ANN-NN,ANN-NN,AAA,SNNN.NN,SNNN.NN,NNN.NN; 

PARAMETERS 1 AND 2 MUST BE IN THE FORM'T RDR-NN OR LNN-NN 
REFSMMAT - CUR,PCR,TLM,MED,LCV,AGS, 

IF AGS INPUT ITEM 1 MUST BE RDRTYPE 
ITEMS 4,5,6 MUST ALL BE INPUT OR ALL OMITTED 

INVALID IF 102 INPUT 
ALLOWED IN PHASES 18,20,26 
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ViO - LIMIT TABLE CHANGE 
ViO,VEHICLE,TYPE,/N,H,L/; 
ViO,AAA,A,/NNN,SNNN.NN,SNNN.NN/; 

VEHICLE = CSM,LEM,SIC,SIU,AMD,SII 
TYPE = P - PRIMARY OR BLANK - PRIMA~Y 
N=LI MIT INDEX 
H=~IGH LIMIT (MAX VALUE) 
L=LOW LIMIT ( MAX VALUE) 
ALLOWED IN ALL PHASES 

V20 - UPDATE CSM COMPUTATION CONSTANTS 
V20,NAME,/PN,N.N/; 
V20,AAAA,/PN~SNNNN.NN/; 

FSB, Apollo 500 

NAME = GIM,CRYO,VWT,PRM.FCF.VABD,ADEL,CRYT,SMR,ETV,FCA 
ALLOWED IN ALL PHASES 

V22 - UPDATE STRIP CHARTS COMPUTATION CONSTANTS 
V22.NAME,/PN,N.N/; 
V22,AAA,/PN,SNNNN.NN/; 

. 

NAME = GAN,GET,PHI 
ALLOWED IN ALL PHASES 

V24 - SLV COMPUTATIONS 
V24,NAME,/PN,N.N/; 
V24,AAA,/PN,SNNNN.NN/; 

NAME = MRE 
ALLOWED IN ALL PHASES 

V26 - UPDATE LM COMPUTATION CONSTANTS 
V26,NAME,/~N,N.N/; 
V26,AAAA, IPN,SNNNN.NN/; , 

NAME = LAPB,LRS,LRC,LAPS,LBA,LDPS,LOHQ,LOHF,LRAD,LVWT,LPLS, 
. LRCS,GDEL,SULG,GPGN,GDPS,SRAT,SATT,LDPT,LDPF,GRCS, 

SDEL, LPLB 
ALLOWED IN ALL PHASES 

V30 - GMTLO UPDATE 
V30,VEHICLE,TIME; 
V30,AAA,OD:HH:MM:SS.TH; 

VEHICLE= CSM, LEM 
TIME OPTIONAL IF OMITTED, SYSTEM TIME INSERTED 
ALLOWED IN ALL PHASES 

V32 - CMC GROUND ELAPSED TIME AND DELTA AMD TIME 
V32,NAME,SECONDS; 
V32,AAA,SNNNN; 

NAME =.CMC,AMD 
ALLOWED IN ALL PHASES 

. 
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V35 - CHANGE AVAILABLE NUMBER OF TLM TV CHANNELS 
V35,NUMBER; 
V35,NN; 

NUMBER = ZERO TO FORTY-EIGHT INCLUSIVE 
ALLOWED I N ALL PHASES 

V36 - CSM AND LEM BIAS OVERRIDF 
V36,VEHICLE,NNN; 
V 3 6 ~ A A A , NNN ; 

VEHICLE = CSM,LEM 
ALLOWED IN ALL PHASES 

. 
V39 - DPSIl LOG 
V39,TYPE; 
V39,AAA; 

TYPE = OFF, PRT, LOG 
ALLOWED IN ALL PHASES 

V40 - INHIBIT CHARACTER COUNT ON HIGH SPEED DATA 
V40,VEHICLE,ACTION; 
V40,AAA,AAA; 

FRAME 

VEHICLE = SIC,SII,SIU,AGC,CSM,AMD,LEM,LGC,AGS 
ACT ION = INH OR BLANK 
ALLOWED IN ALL PHASES 

FSB. Apollo 500 

V41 - SET LAUNCH FLAGS,CLEAR TZUSSDSP,UPDATE GMTLS WITH CORRECT GMTLO 
V41,LAUNCH FLAG; 
V41 ,N ; 

N: A FOR CSM, B FOR LEM 
ALLOWED IN ALL PHASES 

. --, 
V44 - START-STOP NPDS COMPUTATIDN 
V44,CONFIRMATION,A; 
V44,NPOS,A; 

A = Y,N-
Y TO START COMP, N TO STOP 
ALLOWED IN ALL PHASES 

V~o - UPDATE NPDS COMPUTATION CONSTANTS 
V50,NAME,/PN,N.N/; 
V50,AAAA,/PN,SNNNN.NN/; 

NAME = FLUX,ACC,DOSE 
ALLOWED IN ALL PHASES 

V55 - MANUAL EOF THE TSPAP TAPE 
V~5,MESSAGE; 

V55,TSPAP; 
ALLOWED IN ALL PHASES 
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FSB. Apollo ,500 

V60 - MANUAL LFI ,SHUTDOWN ,RESTART HIGH SPEED VEHICLE 
V60,VEHICLEN,MESSAGE; 
V60,AAAN,A; 

VEHICLE =SIC,SII,SIU,CSM,AGC,AMD,LEM,LGC,AGS,ALL 
N: L FOR LIVE, P FOR PLAYBACK 
MESSAGE = M FOR MANUAL LFI, S fOR SHUTDOWN, R FOR RESTART 
EXCEPTION: SICL,ALLL AND ALLP PERMITTED ONLY WITH 'M' 
ALLOWED IN ALL PHASES 

V61 - INPUT FORMAT DISPLAY 
V61,A; 

A: L FOR LIVE, P FOR PLAYBACK 
ALLOWED ALL PHASES 

--' 

V90 - SIMULATE PBI'S AND MSK REQUESTS 
V90,TYPE,MSK NUM,CONSOLE,MONITOR; 
V90,TYPE,PBI CODE~ 
V90,AAA,NNNN,NN,N; 

TYPE = MSK OR PBI 
PBI CODE - ° TO 99999 INCLUSIVE 
MSK NUM - ° TO 9999 INCLUSIVE 
CONSOLE - ° TO 99 INCLlJSIVE 
MONITOR - 0 TO 5 INCLUSIVE 
ALLOWED IN ALL PHASES 

V95 - LGC AND AGC DOWNLINK ID'S 
V95,VEHICLE DOWNLINK,NUMBER; 
V95,AA,NNNNN; 

VEHICLE DOWNLINK - LP,LR,LC,LU,LD,LL,AP,AR,AC,AU,AL 
(A - AGC, L - LGCI 

, 

P - POWERED, R - RENDEZVOIIS/PRE-THRUST, C - CUAST/ALIGN, 
U - (ENTRY UPDATE (AGCI OR AGS INITIAL UPDATE (LGC» 
L - (LUNAR (LGCI OR PROG22 (AGC», D - (DESCENT (LGC», 

ALLOWED IN ALL PHASES 
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W40 - DELETE OR RESTORE A DEVICE 
W40,DESCRIPTION,DEVICE,ACTION,DEVICE NO.; 
W40,AAAAA,AAAAAA,AAAAAA,N; 

DESC ~ 10X20,10X10,SSRXY,RECOV 
DEVICE = SCRIBE,SPOT,BACKGD,BOARD 
ACTION = DELETE,RESTOR 
DEVICE =1-5 
ILLEGAL DURING 2,3,4&5 

- . 
. 

W41 - EXCHANGE TWO DEVICES 
W41,DESCRIPTION,DEVICE,lST DEVICE NO,2ND DEVICE ~O; 
W41,AAAAA,AAAAAA,N,N; 

DESC = 10X20,10X10,SSRXY 
DEVICE = SCRIBE,SPOT,BOARD 
DEVICE NO.= 1-5 
ILLEGAL DURING 2,3,4&5 

W50 - INITIATE WORLD MAP DISPLAY 
W50,PLOT,START REV,END REV,ALTITUDE SCALE; 
W50,AAAAAA,NNN,NNN,N; 

.. ,. 

PLOT : CSMSTD,CSMSPL,LEMSTD,LEMSPL 
FOR SPL REQUESTS END REV-START REV LT (JR EU 5 
SCALE: 11.50 TO 250NM), 2(0 TO 30KNM) 

ALLOWED IN 13 

W52 - INITIATE WORLD MAP ON SSR-XY PLOTBOARD 
W52,START REV,NU OF REVS; 
W52,NNN,N; 

REVS = MAXIMUM OF 3 
ALLOWED IN 13 

W53- SET DATA SOURCE FOR MANEUVER MONITORI10X20 SPOTTERS ONLY) 
W53,SOURCE; 
W53,AAAAA; 

.' 

SOURCE = SCTLM , RADARIASSUMED AT ENTRY INTO HIGH SPEED) 
ALLOWED IN 14.19.21,27 

W55 - RECOVERY WORLD MAP 16X12) 
W55,1ST START REV,lST END REV,2ND START REV.2ND END REV; 
W55,NNN,NNN,NNN,NNN; 

MAXIMUM OF 6 REVS MAY BE REQUESTED 
ALLOWED IN 13 
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.~ . 

W61 - DISP~AY NOMINAL MANEUVER QUANTITIES 
W61,MPT,fIRST MNVR NO~LAST MNVR NO,OISPLAY TYPE, 

MSM SCALE,IMMV SCALE,IMMG SCALE,OPMV.SCALE,OPMD ·SCALEfREF BODY; 
W61,AAA,NN,NN,A,X,X,X,X,X,AAA; 

MPT :' CSM,LH'I 

DISPLAY TYPE: 
D - DIGITALS 
A - ANALOG 
P - PROJEC T ION 
L - ALL 

MSM: 0-2 MSK 
IMMV: 0-2 MSK 

MSK 49 
MSK 70,71.72 

PLOTBOARDS 10X20,10~10 

72 
70 

SCALE ENTRIES: IMMG: 0-2 MSK· 70 
OPMV: 0-3 MSK 71 
OPMD: 0-3 MSK 71 

REF BODY: ECI,MCI 
ALL SCALES ARE INITIALIZED TO 1. IF ANY SCAL~S 

A~E OMITTED THEN THF LAST SCALE SELECTED FOR 
THAT [)ISPLAY WILL BE IJSED. 
WHEN THE P OPTION IS USED, A ZERO FOR A SCALE WILL 
INHIBIT SCRIBING FDA THAT PLOT. 

ALLOWED IN 13,18,20,26 

WAD - LUNAR DESCENT/ASCENT NOMINALS 
WAD, PHASE 10; 
WAD,A; 

PHASE 10: A=ASCENT 
D=DESCENT 

ALLOWED IN 17,20 

WMN - INITIATE LUNAR ORBIT MAP [10X20) 
WMN,PLOT,START REV,END REV,ALTITUDE SCALE,BACKGROUND; 
WMN,AAAAAA,NN,NN,N; 

PLOT : CSMSTO,CSMSPL 
CSMSPL MAY REQUEST A MAX OF 6 REVS 
SCALE: 1[0 TO I50NM), 2(0 TO 30KNM) 
BACKGROUND: 1(30N TO 30S), 2(15N TO 15S) 

ALLOWED IN 20&18 

WXZ - INITIATE EARTH/MOON TRANSIT DISPLAY (10X20 AND 6X12) 
WXZ,PERICYNTHIAN TIME; 
WXZ,HHH:MM:SS; 

TIME MUST BE)O (GET) 
ALLOWED IN 18,26 
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***~~ TO BE ENTERED BY COM SUP ONLY '**** 
XXX- RESTART TAPE I 

XXX,TYPE,GMT,D/TV ACTION; 
XXX,AA,DD:HH:MM:OO,A; 

TYPE: 
B - WI<ITE TYPE B RESTART 
R'- RE SUME WITH CURRENT TI ME 
I<T~ RESUME WITH TIME FROM I<ESTART TAPE 
RM- RESUME WITH TIME INPUT ON MED 

GMT - D[):HH:MM:SS ALLDWED ON ONLY "I<M" OPTION 
D/TV ACTIDN - N = NORMAL D/TV AC T ION 

I = INITIALIZE DITV BACKGI<OUNDS AND BUFFERS 

. 

X01- OUTPUT E(~U I PMENT STATUS AND ALLOCATION ONL II\lE PRINT 
XOl,CONFIRMATION; 
X01,TYPE; 

TYPE: ESW 
STATUS 

ALLOWED IN ALL PHASES 
-'-
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TABEL 4.1-1 (CONT'D) 

FSB, Apollo 500 

***** THE FOLLOWING MEOS ARE NOT FOR MISSION SlIP PORT ***** 

R21 - TEST MEll 
R21,VEH,DPERATOR,EBCOIC FIELD,TIME FIELO,FLP,FXP,HEX; 
R21., AAA, AAAAAA, AAAAAAAA ,HHH: MM: SS. CC, AAA, AAA, AAA; 

VEH : CSM 
LEM 

OPERATOR : ATTACH (LM NAME IN EBCDIC FIELD) 
CANCEL (TERMINATE RUN WITHOUT. DUMP) 
DUI'IP (TERMINATE RUN WITH DUMP) 
SNAPON (RIDUMP SNAPS OF LM IN EBCDIC FIELD) 
SNAPOFF (STOP SNAPS OF LM IN EBCDIC FIELD) 

EBCDIC: LMNAMF TO BE OPERATED ON IF APPLICABLE 
AVAILABLE IN ALL PHASES 

. . 

zoo - START OR STOP ZSHEIL LOGGING 
ZOO,ZSHEIL INDIC4TOR; 
ZOO,AAAAA; 

ZSHEIL INDICATOR = START. STOP 
ZOl - SPEl-lI""T l.:'Ht:1L. lJt:L.Ub IH"IIUN:. . 
ZOl,TIME,DELTA TIME,DELOG INDICATOR; 
ZOl,DD:HH:MM:SS,NNN,A; 

TIME = GMT FUR START OF DE LOG 
DELTA TIME = SECONDS OF ZSHEIL TO BE DELUGGED 
ALLOWEO ONLY DURING NOPHASE 
DELOG INDICATOR: 

1 - INPUT DATA AND H.S. ABORT 6 SEC.OUTPUT 
2 - HOLD PHASE OUTPIIT 
3 - HIGH SPEED ABORT 6 SEC. OUTPUT 
4 - RAW RADAR ED IT I NG I NPlJT 
6 - NASA VECTOR TAPE (REQIIIRES IIVECTAPE DO-CARD) 
7 - AGC, III INPUT VECTORS 
8 - USB INPIIT MESSAGES 

BLANK BETWEEN 2 CODES IMPLIES RANGE OF REQUESTED DELOG CODES. 
AFTER CODE ANO 2 BLANKS COMMENT MAY BE INCLUDED IN OPTION. 

OPTIONS AND COMMENTS ARE PRINTED AT TOP OF EACH PAGE. 

Z02 - START OR STOP BACKG·ROUNO OEU1GGING 
l02,INDICATOR; 
Z02,AAAAA; 

INDICATOR ="START","STOP" 
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TABLE 4.1-1 (CONT'D) 

FSB, Apollo 500 

Z03 - START OR STOP LAUNCH AND HIS ORBIT DATA GfNE~ATOR 
Z03.INDICATOR.OPTION; 
Z03,AAAAA.AA; 

I N D I CAT OR =" S TAR T." • " S T Of)! , 
OPTION ="B"-flOOSTER TM."S"-SPACECRAFT TM."SB"-BOTH 

Z04 - TELEMETRY DATA GENERATUR 
Z04.VEH TYPE FAULT IND.DELTA TIME; 
Z04.AAAA.NNN.SNNN.N; 

. 

VEH TYPE =" S' '-SPACECRAFT." A' '-BOOSTER," PNGS"." AGS", 
"RR".' 'LR"."ALL"-(PNGS.AGS.RR,LR). 
"0' '-PROVIDES SPECIAL ENTRY INTO SIM PROGRAM 

FAULT IND =' '0' '-GOOD." l' '-MISSIN(;.' '2' '-INACTlVE,' '3' '-DEAD. 
"4' '-STATIC.' '!S' ':-ZERO RANGE.' '6' '-ZERO VELOCITY. 
"7"-MISSING,"B"-STATlC TIME TAG."~"-GOOD 
VECT[lR AND DEAD GIMBAL ANGLES.' '~9"-PROGRAM PRINTS 
OPERATING II\ISTRlJCTHJNS ON-LINE," 100" -READS TRAJ 
TAPE IN MCI,"101"-READS TRAJTAPE 'IN ECI. 
"102"-CHANGE VALUE MU OF MOON."104"-START 
DESCENT."105"~START ASCENT, "106"_START ABORT 

Z05 - QUEUE TO LUAD MODULE 
Z05.TASK.MODULE.QID; . 
Z05.AAAAAAAA.AAAAAAAA.NNN; 

DEFAULT QID IS ZERO 

Z06 - HIGH SPEED DATA GENERATION 
Z06.SITE.FAULT; 
Z06.AAA.XXXX; 

SITE = MIL,BDA,GBM.ANG,CYI.MAD.RID,ACN.HSK,NBE,CRO.GWM.GYM. 
TEX.PIR.GDS,HAW. llR ALL 
(ALL MEANS ALL SITES PREVIOUSLY SPECIFIED) 

FAULT =G-GOOD DATA.M-MISSING OR N[l MESSAGE,C-BAD CHAR COUNT. 
D-DESTRUCT MODE DOPPLER.V-ILLEGAL VEHICLE ID.N- VCU 
NOT LOCKED. I-INACTIVE (NOT 2 OR3 WAY) ,T-TEST DATA. 
A-ACQUISITION (CAUSES DOPPLER CUUNT TO RECYCLE), 
S-SPECIFY XMITTER.2-FLAG DATA 2 WAY.3-FLAG DATA 3 WAY 
STOP-TERMINATE GENERATION OFlJSB DATA 

VALID IN PHASES 22,23.24,25.2H 

Z99 - PRINT COMMENT UN-LINE 
Z99.EBCDIC; 
Z99.XXX ••• UP TO 90 CHARACTERS ••• XXX; 
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4.2 DETAILED FORMATS 

FSB ,Apollo 500 

The Detailed Formats of the manual entries are listed in numerical order 
in Table 4.2-1, 
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TABLE 4.2-1 

DETAILED FORMATS 

(To be provided) 
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SECTION 5 

DATA FORMAl'S 

5.1 DIGITAL-TO-TELEVISION (D/TV) DISPLAY :FORMATS 

5.1.1 D/TV Display byMSKanc;l FCN 

:FSB, Apollo 50.0 

D/TV Display byMSKand. FCN for FSB, Apollo 500, ~re provided in Table 5.1-1, . 
following. 
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No. 69-FS-2 
Mission G 

MSK FeN 

0001 LM0625A 

0040 LM0227B 

0041 AM2319B 

0043 LM0444C 

0045 LM0994G 

0046 LM0995G 

·0047 LM0495 

0048 LM0447 

0049 LM0409F 

0050 LM0448 

0052 LM0207 

0053 LM0523A 

0054 LM1379D 

0055 LM1541C 

0056 LM1542C 

0057 LM0596B 

0058 LM161lD 

0060 LM1320D 

0063 LM0593A 

0064 LM0649B 

0065 LM0423 

0066 LM1158A 

0069 LM1380 

0070 LM1291C 

0071 LM1292C 

0072 LM1290B 

0078 LM1612C 

0079 LM1307B 

0080 LM0644B 

0082 LM0897B 

FSB, Apollo 500 

TABLE 5.1-1 

D/TV DISPLAY .. BY MSK AND FCN 

TITLE 

TV GUIDE 

Vy 
. 

y (EI) V (EI) 

FDO LAUNCH PIG NO 1 

FOD LM 

FOD CSM 

MPT 

GPM 

MMT 

PAT 

CIC 

STAR SIGHTING TABLE 

DMT (1) I 

CSM PSAT 1 

LM PSAT 1 

RPT 

RET 

RMD 

2 1M 

2ID 

2 IS 

RPT 

DMT (2) 

IN-PLANE MANEUVER MONITOR 

OUT-OF-PLANE MVR MON 

H(P) V(P) 

LUNAR ORB INS PLANNING 

MID COURSE TRADEOFF 

TLI PLANNING DISPLAY 

SPACE DIGITALS 
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Mission G 

MSK FeN 

0084 LM1576E 

0085 LM1591B 

0086 . LM0605B 

0087 LM1539 

0088 LM1540 

0091 LM0617 

·0094 LM0620 

0095 LM0621 

0096 LM1296 

0097 LM1312A 

021.4 AM1948B 

0215 LM0901B 

0217 LM1590A 

0218 LM1515B 

0229 LM0907B 

0231 LM0492A 

0232 LM1575A 

0235 LM0900B 

0239 LM1463P 

0240 LM084lA 

0241 LM0842A 

0242 LM0843A 

0243 LM0844A 

0244 LM0845A 

0245 LM0846A 

0246 LM0847A 

0247 LM0848A 

0248 LM0849A 

0250 LM0850A 

0252 LM0851B 

FSB • Apollo 500 

TABLE 5.1-1 (CONT'P) 

TITLE 

LAD 

TIM SOURCE COMPARE 

LM PESCENT PLANNING 

CSM PSAT 2 

LM PSAT 2 

ALT VS ALT RATE 

THRUST VSHOR VEL . 

ALT VS RANGE TO.·GO 

COL ANALOG MONITOR 

y VS V Y VS V(S) 

SLV PUMPEP PATA 

SCL ORBIT TGT UPPT 

WEPGE ANGLEVS HP 

GUIPANCE AS/PESCT PIGITALS 

OPTICS SUPPORT TABLE 

SWITCH SEL CNP TABLE 

ASCENT RENPEZOS MONITOR 

SLV NAV UPPATE 

LM OPTIC SUPPORT TABLE 

SCL TIME BASE UPPATE 

SeL SEQ INIT UPPATE 1 

SCL SEQ INIT UPPATE 2 

SCL SEQ INT UPPATE 3 

SCL SEQ INIT UPPATE 4 

SCL SWITCH SELECT 1 

SCL SWITCH SELECT 2 

SCL SWITCH SELECT 3 

SCL SWITCH SELECT 4 

SCL SEQ INIT UPPATE 5 

SCL SEQINIT UPPATE 6 

5.1-3 



... 

. 

I 

MSC Internal Note 
No. 69-FS-2 
Mission G 

MSK FeN 

0253 LM0659B 

0254 LM0660 

0262 LM1399B 

0264 LM0921B 

0265 LM0458 

0266 LM0459 

0267 LM1402B 

0268 LM1550A 

0269 LM0461 

0270 LM0914A 

0271 LM1505B 

0275 LM0466 

0276 LM0915A 

0277 LM0924A 

0278 LM0916A 

0279 LM091.7A 

0280 LM0963A 

0281 LM0472 

0282 LM0473 

0283 LM0474 

0284 LM0475 

0285 LM0852A 

0286 LM0853A 

0288 AM2525B 

0289 LM1l29A 

0290 LM1549C 

0291 LM1l48 

0292 LM1276 

0293 LM1314 

0294 LM1315 

0295 LM1316 

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

GUIDANCE DPS APS BURN NO 1 

GUIDANCE DPSAPS BURN NO 2 

LM GUlD MONITOR ,TABLE 

CMC EXTERNAL $V I 

LGC REFSMMAT UPDATE I 
CMC REFSMMAT UPDATE I 

CSM DSKY + STATE~UFF MON 

AGS MONITOR HS 
I 

LGC UPDT ERASABLE MEMORY A I 

LM NAV UPDATE TO CMC 

GUIDANCE ENT/ABT DIGITALS 

LGC UPDT ERASABLE MEMORY B , 

CSM NAV UPDATE TO CMC 

AGS NAV UPDATES 

LGC CSM NAV UPDATE 

LGC LM NAV UPDATE 

LGC EXT DELTA V UPDATE 

CMC UPDT ERASABLE MEMORY A 

CMC UPDT ERASABLE MEMORY B 

SLVGENERAL LOAD·A 

SLV GENERAL LOAD B 

SCLSEQ INIT UPDATE 7 

SCL SEQINIT UPDATE 8 

WEDGEANGLE.MONITOR 

LUNAR SURFACE ALIGN 

GUIDO INS/INJ DIGITALS 

LVCH PITCH + YAW 

LUNAR POSITION DISPLAY 

LANDING SITEUPDT TO CMC 

LANDING SITE. UPDT TO LGC 

LGC DESC TARGET UPDATE 
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No. 69-FS-2 
Mission G 

. 

MSK FeN 

0329 LM1l34C 

0330 . LM0512B 

0331 LM0393A 

0332 LM0521D 

0333 LM0185 

0335 LM0496 

0338 LM1288C 

0339 LM0480A 

0340 LM0481A 

0341 LM0482 

0343 LM1178B 

0347 LM0514A 

0349 LM1179B 

0353 LM0484 

0354 LM1514E 

0355 LM1161A 

0356 LM1237 

0360 LM0906B 

0362 LM1400C 

0363 LM1548E 

0364 LM0567A 

0366 LM0335E 

0367 LM1504G 

0404 LM1506E 

0405 LM1507E 

0406 LM1508E 

0407 LM1509D 

0410 AM1112 

0411 AM1113 

. 

. 

FSB. Apollo 500 

TABLE 5.1-1 (CONTID) 

TITLE 

DEORBIT X v/LAMB PARAMETR 

RFO LAUNCH DIGITALS 

RFO 1/11 ABORT DIGIT~LS 

ENTRY MODE III DIGITALS 

RFO TFF VS RIP 

RFO TARGET TABLE 

ENTRY INTRFC EVAL 

LIFT-OFF TIME UPDATE 

TIME INCREMNT UPDATE 

CMC LIFT OFF TIME UPDATE 

CMC ENTRY UPDATE 

GROUND TRACK DIGITALS 

DE-ORBIT PREDICT SITE ACQ 

LGC TIME INCREMNT UPDATE 

RETRO ELAPSED TIME 

RETRO SEPARATE TABLE 

RETRO DIGITALS 

RETRO X V UPDT CMC 

ABORT SCAN TABLE 

RETURN TO EARTH DIGITALS 

TRADE OFF DISPLAY 

RETURN TO EARTH TARGET 

RETRO HS ENTRY DIGITALS 

CSM COMM INST SYS TAB 1 

CSM COMM INST SYS TAB 2 

CSM COMM INST .SYS TAB 3 

COM INST STRUCT TPB 

sIC LOAD SHARPCT PLOT 10 

SIC LOAD SHARAMP PLOT 10 
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No. 69-FS-2 
Mission G 

MSK FeN 
, '., . ,'.' '--, . 

0443 LM0858C 

0517 LM0859D 

0518 LM0860D 

0524 LM0861C 

0525 LM0862C 

0526 LM0863C 

0527 AM0493 

0528 AM0494 

0529 AM2416B 

0530 AM2417B 

0541 LM0864D 

0544 LM0865C 

0545 LM0866C 

0546 LM0867C 

0550 LM1378 

0554 LM0868B 

0555 LM0869B 

0556 LM087.0B 

0574 LM0871C 

0575 LM0872C 

0576 LM0873C 

0584 LM0874c 

0585 LM0875C 

0586 LM0876C 

0594 LM0877C 

0595 LM0878C 

0596 LM0879C 

0613 LM1397E 

0617 LM1398E 

. ' 

, 

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 
.' . .. .. , . . . 

TITLE 
,'" " 

~ 

EPS COMM LAUNCH TAB I 
I.' 

CSM EPS TPB 

CSM EPS HIs , 
1 

'CSM EPS DC/AC SYS TAB 1 

CSM EPS Dc/AC SYS TAB 2 I 

CSM EPS DC/AC SYS'TAB 3 , 
BATTERY CURRENTS PLOT 10 

BATTERY CURRENTS PLOT 200 

BATT CHGR CUR PLOT 10 

BATT CHGR CUR PLOT 200 

FU CELLS ANALYSIS DISPLAY 

CSM FUEL CELLS QL TAB 1 

CSM FUEL CELLS QL TAB 2 

CSM FUEL CELLS QL TAB 3 

F/c CURRENTS PLOT 10 

CSM CRYO SUPPLY TAB 1 

CSM CRYO SUPPLY TAB 2 

CSM CRYO SUPPLY TAB 3 

CSM FUEL CELL 1 SYS TAB 1 

CSM FUEL CELL 1 SYS TAB 2 

CSM FUEL CELL 1 SYS TAB 3 

CSMFUEL CELL 2 SYS TAB 1 

CSM FUEL CELL 2 SYS TAB 2 

CSM FUEL CELL 2 SYS TAB 3 

CSM FUEL CELL 3 SYS TAB 1 

CSM FUEL CELL 3 SYS TAB 2 

CSM FUEL CELL 3 SYS TAB 3 

CSM ECS CRYO TAB 

CSM ECS CRYO TPB 

~ 
. 
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MSK FeN 

0634 I¥0882D 

0635 LM0883D 

0636 LM0884D 

0644 LM0885E 

0645 LM0886E 

0646 LM0887E 

. 0650 AM1240B . 

0651 AM1249B 

0652 AM0542 

0653 AM0543 

0663 AM1l70 

0674 LM1l37A 

0675 LM1l38A 

0676 LM1l39A 

0683 LM1516F 

0687 LM1385F 

0688 LM1517F 

0695 LM0672C 

0694 LM1434C 

0696 LM0673C 

0734 LM1386D 

0735 LM1387D 

0736 LM1388D 

0737 AM1807B 

0738 AM1808B 

0739 AM0640 

0740 LM1610 

" '. 

FSB. Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

CSM COOLANT TAB 1 

CSM COOLANT TAB 2 

CSM COOLANT TAB 3 

CSM LIFE SUPP H20 TAB 1 

CSM LIFE SUPP·H20 TAB 2 

CSM LIFE SUPP H20 TAB 3 

WASTE H20 QUAN PLOT 10 

WASTE H20 QTY PLOT 200 

CABIN PRESS PLOT 10 

CABIN PRESS PLOT 200 

GLY ACC QUANTITY PLOT 10 

CSM THERMAL TAB 1 

CSM THERMAL TAB 2 

CSM THERMAL TAB 3 
I 

CSM GNC PRIMARY TAB 

CSM G+N SCS TPB 

CSM GNC PRIMARY TPB 

CSM G+N TAB PAGE 2 

CSM G+N TAB PAGE 1 

CSM G+N TAB PAGE 3 

CSM SCS TAB PAGE 1 

CSM SCS TAB PAGE 2 

CSM SCS TAB PAGE 3 

QSM FUEL OXID QTY PLOT 10 

CSM FUEL OXID QTY PLOT 200 

CM HE PRESSURE PLOT 10 

SPS HE PR/TE PLOT 10 
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No. 69-FS-2 
Mission G 

MSK FeN 

0742 AM1394A 

0760 AM1395B 

0762 AM2252A 

0763 AM2353A 

0764 LM1373C 

0765 LM1374C 

0766 LM1375C 

0767 LM1376F 

0768 AM1361B 

0769 AM1362B 

0771 AM0688 

0775 AM1363B 

0776 AM1364B 

0781 AM0689 

0796 AM1799A 

0797 AM1800A 

0798 AM180lA 

0799 AM1802A 

0800 AM1805A 

0801 AM1803A 

0802 AM1804A 

0803 AM1806A 

0814 LM0681C 

0815 LM0682C 

0816 LM0683C 

0817 LM1356D 

0818 LM0798A 

0819 LM0799A 

0820 LMO.800A 

FSB, Apollo 500 

TABLE 5.1-1 (CONTID) 

TITLE 
. 

SPS P+Y GIMB POS PLOT 200 

SPS P+Y GIMB POS PLOT 10 

SPS BURN PLOT 10 

SPS BURN PLOT 200 

CSM SPS TAB pAGE 1 

CSM SPS TAB PAGE 2 

CSM SPS TAB PAGE 3 

CSM PROP TPB 

PITCH ~V CONTROL PLOT 10 

PITCH ~V CONTROL PLOT 200 

SPS HE PR TEMP PLOT 200 I 

YAW ~v CONTROL PLOT 10 I 

YAW ~v CONTROL PLOT 200 

CM HE PRESSURE PLOT 200 

CSM FUEL OXID QTY PLT 

CSM FUEL OXID QTY PLT A200 

CSM FUEL OXID QTY PLT B10 

CSM FUEL OXID QTY PLT B200 

CSM FUEL OXID QTY PLT C10 

CSM FUEL OXID QTY PLT C200 

CSM FUEL OXID QTY PLT D10 

CSM FUEL OXID QTYPLT D200 

CSM SM- RCS MAIN TAB 1 

CSM SM- RCS MAIN TAB 2 

CSM SM- RCS MAIN TAB 3 

CSM SM- RCS CONS TPB 

CMC TABA PROG 22 PAGE 1 

CMC TABA PROG 22 PAGE 2 

CMC TABA PROG 22 PAGE 3 

.' 
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MSK FeN 

0821 LM080lA 

0822 LM0802A 

0823 LM0803A 

0824 LM0804A 

0825 LM0805A 

0826 LM0806A 

0827 LM0807 

0828 LM0808; 

0829 LM0809 

0830 LM1518A 

0831 LM1519A 

, 0832 LM1520A 

0833 LM0813B 

0834 LM0814B 

0835 LM0815B 

0836 LM0816B 

0837 LM0817B 

0838 LM0818B 

0864 LM0685C 

0865 LM0686C 

0866 LM0687C 

0874 LM0688C 

0875 LM0689C 

0876 LM0690C 

0884 LM0691D 

0885 LM0692D 

0886 LM0693D 

0894, LM0694B' 

0895 LM0695B 

0896 LM0696B 
, 

-

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

CMC TABB PROG 22 PAGE 1 

CMC TABB PROG 22 PAGE 2 

CMC,TABB PROG 22 PAGE 3 

CMC TABC PROG 22 PAGE 1 

CMC TABC PROG'22 PAGE 2 

CMC ,TABC PROG 22 PAGE 3 c 

CMC TABD PROG 22 PAGE 1 

CMC TABD PROG 22 PAGE 2 

CMC TABD PROG 22 PAGE 3 ~, 

CMC TABE PROG 22 PAGE 1 ~, 
CMC TABE PROG 22 PAGE 2 

CMC TABE PROG 22 PAGE 3 

CMC TABF PROG 22 PAGE 1 

CMC TABF PROG 22 PAGE 2 

CMC TABF PROG 22 PAGE 3 

CMC TABG PROG 22 PAGE 1 

CMC TABG PROG 22'PAGE 2 

CMC TABG PROG 22 PAGE 3 

CSM SM- RCS CONS QD A-C 1 

CSM SM- RCS CONS QD A-C 2 

CSM SM- RCS CONS QD A-C 3 

CSM SM- RCS CONS B-D 1 

CSM SM- RCS CONS B-D 2 

CSM SM- RCS CONS B-D 3 

CSM CM- RCS MAIN TAB 1 

CSM CM- RCS MAIN TAB 2 

CSM CM- RCS MAIN TAB 3 

CSM CONS WEIGHT TAB 1 

CSM CONS WEIGHT TAB 1 

CSM CONS WEIGHT TAB 3 
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No. 69-FS-2 
Mission G 

MSK FeN 
; ., 

0897 LM0697 

0900 LM0698A 

0901 LM0699A 

0902 LM0700A 

0903 LM070lA 

0904 LM0702A 

0905 LM0703A 

0906 LM0704 

0907 LM0705 

0908 LM0706 

090g LM0707 

0910 LM0708 

0911 LM0709 

0912 LM0710A 

0913 LM071lA 

0914 LM0712A 

0915 LM0713A 

0916 LM0714A 

0917 LM0715A 

0918 LM0716A 

0919 LM0717A 

0920 LM0718A 

0921 LM0719A 

0922 LM0720A 

0923 LM072lA 

0924 LM0722A 

0925 LM0723A 

0926 LM0724A 

0 

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

CSM CONS WEIGHT TPB" 

CMC TABA POWERED PAGE 1 
I, 

CMC TABA POWERED PAGE 2 

CMC TABA POWERED PAGE 3 

CMC TABB POWERED PAGE 1 

CMC TABB POWERED PAGE 2 I 

CMC TABB POWERED PAGE 3 I 
CMC TABC POWERED PAGE 1 

CMC TABC POWERED PAGE 2 

CMC TABC POWERED PAGE 3 

CMC TABD POWERED PAGE 1 

CMC TABD POWERED PAGE 2 

CMC TABD POWERED PAGE 3 

CMC TABE POWERED PAGE 1 

CMC TABE POWERED PAGE 2 

CMC TABE POWERED PAGE 3 

CMC TABF POWERED PAGE 1 

CMC TABF POWERED PAGE 2 

CMC TABF POWERED PAGE 3 , 

CMC TABA RENDEZVO PRTRST 1 

CMCTABA RENDEZVO·PRTRST 2 

CMC TABA RENDEZVO PRTRST 3 

CMC TABB RENDEZVO PRTRST 1 

OMC TABB RENDEZVO PRTRST 2 

CMC TABB RENDEZVO PRTRST 3 

CMC TABC RENDEZVO PRTRST 1 

CMC TABC RENDEZVO PRTRST 2 

CMC TABC RENDEZVO PRTRST 3 

. 
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No. 69-FS-2 
Mission G 

MSK FeN 

0927 LM0725 

0928 LM0726 

0929 LM0727 

0930 LM1521A 

0931 LM1522A 

0932 LM1523A 

0933 LM0731B 

0934 LM0732B 

0935 LM0733B 

0936 LM0734B 

0937 LM0735B 

093,8 LM0736B 

0939 LM0737 

0940 LM0738 

0941 LM0739 

0942 LM0740 

0943 LM0741 

0944 LM0742 

0945 LM1524A 

0946 LM1525A 

0947 LM1526A 

0948 LM0746 

0949 LM0747 

0950 LM0748 

0951 LM0749A 

0952 LM0750A 

0953 LM0751A 

0954 LM0752 

0955 LM0753 

0956 LM0754 

FSB, Apollo ~OO 

TABLE 5 .• 1-1 (CONT'D) 
, 

TITLE 

' CMC TABD RENDEZVO PRTRST 1 

CMC TABD RENDEZVO PRTRST 2 

CMC TABD RENDEZVO PRTRST 3 

CMC TABE RENDEZVO PRTRST 1 

CMC TABE RENDEZVO PRTRST 2 

CMC TABE RENDEZVO PRTRST 3 . 

CMC TABA COAST ALIGN 1 

CMC TABA COAST ALIGN 2 

CMC TABA COAST ALIGN 3 

CMC TABB COAST ALIGN 1 

CMC TABB COAST ALIGN 2 

CMC TABB COAST ALIGN 3 

CMC TABCCOAST ALIGN 1 

CMC TABC COAST ALIGN 2 

CMC TABC COAST ALIGN 3 

CMC TABD COAST ALIGN 1 

CMC TABD COAST ALIGN 2 

CMC TABD COAST ALIGN 3 

CMC TABE COAST ALIGN 1 

CMC TABE COAST ALIGN 2 

CMC TABE COAST ALIGN 3 

CMC TABF COAST ALIGN 1 

CMC TABF COAST ALIGN 2 

CMC TABF COAST ALIGN 3 

CMC TABA ENTRY + UPDATE 1 

CMC TABA ENTRY + UPDATE 2 

CMC TABA ENTRY + UPDATE 3 

CMC TABB ENTRY + UPDATE 1 

CMC TABB ENTRY + UPDATE 2 

CMC TABB ENTRY + UPDATE 3 
. 

. 
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No. 69-FS-2 
Mission G 

',-.- . 

MSK FeN 
".'.' ", ',. .. . .. 

0957 LM0755 

'.0958 LM0756 

0959 LM0757 

.0960 LM0758 

0961 LM0759 

0962 LM0760 

0963 LM0761 

0964 LM0762 

0965 LM0763 

. 0966 LM1527D 
, 

0967 LM1528D 

0968 LM1446A 

0969 LM1447A 
. 0970 LM1448C 

0971 LM1449C 

0972 LM0770C 

0973 LM0771C 

0974 LM0772B 

0975 LM0773B 

0976 LM0774 

0977 LM0775 

0978 LM1450B 

0979 LM1451B 

0980 LM1452B 

0981 LM0779B 

0982 LM0780B 

0983 LM0781B 

0984 LM1453B 

0985 LM1454B 

0986 LM1455B 

. FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

.. . . . , .. .. , . .. ' . 

TITLE '.', 
. . ..', ' . .... ,.' .. ". ' . ',"( ;: 

CMC TABC ENTRY + UPDATE 1 

CMC TABC.ENTRY + UPDATE 2 

CMC TABC ENTRY + UPDATE. 3 

CMC TAB!? ENTRY + UPDATE 1 . 

CMC TABD ENTRY + UPDATE 2 

CMC TABD ENTRY + UPDATE 3 

CMC TABE ENTRY + UPDATE 1 

CMC TABE ENTRY + UPDATE 2 

CMC TABE ENTRY'+ UPDATE 3 

CMC COMMON H/S 

CMC COMMONTPB 

CMC POWERED H/S 

CMC POWERED TPB 

CMCRNDZ PRTHRUST HIS 

CMC RNDZ PRTHRUST TPB 

CMC COAST ALIGN HS . 

CMC COAST. ALIGN PB 

CMC ENT UPDATE HiS 

CMC ENT UPDATE TPB 

CMC EVENTS HiS 

CMC EVENTS TPB 

CMC TABG POWERED PAGE 1 

CMC TABG POWERED PAGE 2 

CMC TABG POWERED PAGE 3 

CMC TABG COAST ALIGN 1 

CMC TABG COAST ALIGN. 2 

CMC TABG COAST ALIGN 3 

CMC TABF RENDEZVO PRTRST 1 

CMC TABF RENDEZVO PRTRST 2 

~C TABF RENDEZVO PRTRST 3 

.. 
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No. 69-FS-2 
Mission G 

MSK FCN 
.. 

0987 LM1600B 

0988 LM1601B 

0989 LM1602B 

0990 LM0788 

·0991 LM0789 

0992 LM0790 

0993 LM0791B 

0994 LM0792B 

1001 LM0964H 

1002 LM0965H 

1007 LM1436B 

1008 LM1437B 

1009 LM1438:a 

1011 AM2430B 

1012 AM2271B 

1013 AM2272B 

1021 LM09661 

1022 LM0967I 

1023 LM0968I 

1031 LM0969C 

1032 LM0970C 

1033 LM0971C 

1051 LM0972E 

1052 LM0973E 

1054 LM1275B 

1055 AM2281C 

1061 AM2510E 

1062 AM25llE 

1063 AM2512E 

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

. . . . . 

TITLE 
I 

. . . 

CMC TABG RENDEZVO PRTRST 1 

CMC. TABG RENDEZVO PRTRST 2 
CMC. TABG RENDEZVO PRTRST 3 

CMC TABF ENTRY + UPDATE 1 

CMC TABF ENTRY + UPDATE 2 

CMC TABF ENTRY + UPDATE 3 I 

CMC PROG 22 H/S . 

CMC PROG 22 TPB. 

LM EECOM R/T 

LM EECOM P/B 

CONSUME WT HIST PG 1 

CONSUME WT HIST PG 2 

CONSUME WT HtST PG 3 

LM FCS HIST I PAGE 1 

LM ECS HIST I PAGE 2 . 

LM ECS HIST I PAGE 3 

LM ECS HIST II PG 1 

LM ECS HIST II PG 2 

LM ECS HIST II PG 3 

LM ECS HIST III PG 1 

LM ECS HIST III PG 2 

LM ECS HIST III PG 3 

LM ECS R/T 

LM ECS P/B 

GLY TEMP PLOT 10 MIN 

SUIT/CAB PRESS PLOT 

LM ELEC/COM HIST I PG 1 . 

• 
LM ELEC/cOM HIST I PG 2 

LM ELEC/COM HIST I PG 3 

5.1-l3 



Mst;' internal Note 
No. 69-FS-2 
Mission G 

MSK FeN 
.. . .. 

1071 A'M2513D 

1072 AM2514D 

1073 AM2515D 

1081 LM0975D 

1082 LM0976D 

1083 LM0977D 

1091 LM0978C 

1092 LM0979C 

1121 LM1443A 

1123 LM14091 

1124 LM14101 

1125 LM1461L 

1126 LM1462L 

1127 LM1006G 

1128 LM1007G 

1129 LMI008E 

1130 LM1009E 

1131 LMIOIOB 

1132 LM1011B 

1133 LM1297C 

1134 LM1298C 

1135 LM1617C 

1136 LM1618C 

113:] LM1407G 

1138 LM1408G 

1139 LM1018C 

1140 LM1019C 

1141 LM1020C 

FSB, Apollo 500 

. TABLE 5.1-1 (GONT'D) 

TrTLE 
- .. 2· 

LM ELEC/cOM IlIST II PG 1 

LM ELEC/COM HIST II PG 2 

LM ELEC/cOM IlIST IIPG 3 

ELEC/COM IlIST III PG 1 

ELEC/cOM HIST III PG 2 

ELEC/cOM HIST III PG 3 

ELEC/cOM R/T 

ELEC/cOM P/B 

SUM DELV PLOT 10 MIN 

LM GUID CONT PROP R/T 

LM GUID CONT PROP p/B 

LM PROP R/T 

LM PROP p/B 

LM AGS R/T 

LM AGS p/B 

LGC BIT LOGIC R/T 

LGC BIT LOGIC P/B 

LM RADARS R/T 

LM RADARS P /B 

LM lMU R/T 

LM lMU p/B 

PGNS C+W LOGIC.R/T 

PGNS C+W LOGIC P/B 

PGNS GNC R/T 

PGNS GNC P/B 

LM !mC SUM 1 PG 1 

LM GNC SUM 1 PG 2 

LM GNC SUM 1 PG 3 

5.1-14 
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No. 69-FS-2 
Mission G 

MSK FeN 

1142 qno21c 
1143 LM1022C 

1144 LM1023C 

1145 LM1024C 

1146 LM1025C 

1147 LM1026C 

1148 LM1027B 

1149 LM1028B 

1150 LM1029B 

1151 LM1030C 

1152 LM10nC 

115;3 LM1032C 

1154 LM1033B 

1155 LM1034B 

1156 LM1035B 

1157 LM1404D 

1158 LM1405D 

1159 LM1406D 

1160 LM1439C 

1161 LM1440C 

1162 LM144IC 

1163 LM1042A 

1164 LM1043A 

1165 LMI044A 

1166 LM1621B 

1167 LM1622B 

1168 LM1623B 

1169 LM1048 

1170 LMI049 

1171 LMI050 

FSB. Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

LM GNC SUM 2 PG 1 

LM GNC SUM 2 PG 2 

LM GNC SUM 2 PG 3 

LM GNC SUM 3 PG 1 

LM GNC SUM 3PG 2 

LM GNC SUM 3 PG 3 

LM GNC SUM 4 PG 1 

LM GNC SUM 4 PG 2 

LM GNC SUM 4 PG 3 

LM GNC SUM 5 PG 1 

LM.GNC SUM 5 PG 2 

LM GNC SUM 5 PG 3 

LM GNC SUM 6 PG 1 

LM GNC SUM 6 PG 2 

LM GNC SUM 6 PG 3 

LM GNC SUM 7 PG 1 

LM GNC SUM 7 PG 2 

LM GNC SUM 7 PG 3 

LM GNC SUM 8 PG 1 

1M GNC SUM 8 PG2 

LM GNC SUM 8 PG 3 

LM GNC SUM 9 PG 1 

LM GNC SUM 9 PG 2 
. 

LM GNC SUM 9 PG 3 

LM GNC SUM 10 PG 1 

LM GNC SUM 10 PG 2 

LM GNC SUM 10 PG 3 

LM GNC SUM 11 PG 1 

LM GNC SUM 11 PG 2 

LM GNC SUM 11 PG 3 
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No. 69-FS-2 
Mission G 

MSK FeN 
" " , .. 

1172 r.M1051A 

1173 LM1052A 

1174 LM1053A 

1175 LM1331 

1176 LM1332 

1180 LM1054A 

1181 LM1442 

1182 LM1535 

1183 1M1055B 

1184 1M1056A 

1185 1M1057A 

1201 1M1464D 

1202 1M1465D 

1203 LM1466D 

1204 1M1467D 

1205 1M1468D 

1206 LM1469D 

1207 1M1064C 

1208 LM1065C 

1209 1M1066C 

1210 LM1470D 

1211 LM1471D 

1212 LM1472D 

1213 LM1070C 

1214 LM1071C 

1215 1M1072C 

1216 LM1073A 

1217 1M1074A 

1218 1M1075A 

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

LM GNC SUM 12PG 1 

1M GNC SUM 12PG 2 1 : 

1M GNC SUM 12 PG 3 

DPS MAR TO HI GATE 

DPS MAR FROM HI GATE 

LM DPS PLOT 1 DUAL 10 

LM DPS PLOT 2 DUAL 10 

1M APS TCP/HE DUAL 10 

1M APS RCSPROP DUAL 10 

RCS APS CONSUMBL R/T 

RCS APS CONSUMBLP/B 

LGC COMMON 1 PG 1 

LGC COMMON 1 PG 2 

LGC COMMON 1 PG 3 

LGC COMMON 2 PG 1 

LGC COMMON 2 PG 2 

LGC COMMON 2 PG 3 

LGC COMMON 3 PG 1 

LGC COMMON 3 PG 2 

LGC COMMON 3 PG 3 

LM ORB MNVR 1 PG 1 

LM ORB MNVR 1 PG 2 

LM ORB MNVR 1 PG 3 

LM ORB,MNVR 2 PG 1 

1M ORB MNVR 2 PG 2 

1M ORB MNVR 2 PG 3 

LM ORB,MNVR 3 PG 1 

1M ORB MNVR 3 PG 2 

1M ORB MNVR 3 PG 3 

,., 
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No. 69-FS-2 
Mission G 

MSK FCN 

1219 L,M1473C 

1220 LM1474C 

1221 LM1475C 

1222 LM1476C 

1223 LM1477C 

1224 LM1478C 

1225 LM1322B 

1226 LM1323B 

1227 LM1324B 

1228 LM1479C 

1229 LM14!lOC 

1230 LM1481C 

1231 LM1482C 

1232 LM1483C 

1233 LM1484C 

1234 LM1325B 

1235 LM1326B 

1236 LM1327B 

1237 LM1485B 

1238 LM1486B 

1239 LM1487B 

1240 LM1488C 

1241 LM1489C 

1242 LM1490C 

1243 LM1491C 

1244 LM1492C 

1245 LM1493C 

1246 LM1494C 

1247 LM1495C 

1248 LM1496C 

. ' 

I' 

FSB, Apollo 500 

"TABLE 5.1-1 (CONT'D) 
, , ' . 

TITLE 

, . 

LM ORB MNVR 4 PG 1 

LM ORB MNVR 4 PG 2 

LMORB MNVR 4 PG 3 

LM COAST ALIGN 1 PG 1 

LM ,COAST ALIGN 1PG 2 

LM COAST ALIGN 1 PG 3 . 

LM COAST ALIGN 2 PG 1 

LM COAST ALIGN 2 PG 2 

LM COAST ALIGN 2 PG 3 

LM COAST ALIGN 3 PG 1 

LM COAST ALIGN 3 PG 2 

LMCOAST ALIGN 3 PG 3 

LM RNDZ PRETHRST 1 PG 1 

LM RNDZ PRETHRST 1 PG 2 

LM RNDZ PRETHRST 1 PG 3 

LM RNDZ PRETHRST 2 PG 1 

LM RNDZ PRETHRST 2 PG 2 

LM RNDZ PRETHRST 2 PG 3 

LM RNDZ PRETHRST 3 PG 1 

LM RNDZ PRETHRST 3 PG 2 

LM RNDZ PRETHRST 3 PG 3 

LM DES ASC 1 PG 1 

LM DES ASC 1 PG 2 

LM DES ASC 1 PG 3 

J,.M DES ASC 2 PG 1 

LM DES ASC 2 PG 2 

LMDES ASC 2 PG 3 

LM DES ASC 3 PG 1 

LM DES ASC 3 PG 2 

LM DES ASC 3 PG 3 

' .. 
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.' .. .. " .' 

MSK FeN 
',. ~' ~ . ... . ',:," 

1249 LMll06B 

1250 LMll07B 

1251 LMll08B 

1252 LMll09B 

1253 LMll10B 

1254 LMllllB 

1255 LM1328B 

1256 LM1329B 

1257 LM1330B 

1258 LM1497C 

1259 LM1498C 

1260 LM1499C 

1261 LM1500C 

1262 LM1501C 

1263 LM1502C 

1264 LM1121B 

1265 LM1122B 

1266 LM1123B 

1280 LM1226B 

1281 LM1227B 

1282 1M1228B 

1283 1M1229B 

1284 LM1230B 

1285 1M1231B 

1286 LM1232B 

1287 LM1233B 

1288 LM1234B 

1289 1M1124C 

1290 LM1125C 

1291 LM1l26C 

," , . 

FSB ,Apollo· 500 

TABLE 5.1-1 (CONT'D) 
.,' 

TITLE 

LM LUNAR SURFACE 1 PC 1 

LM LUNAR SURFACE 1 PG 2 

LM LUNAR SURFACE 1PG 3 I 

LM LUNAR SURFACE 2PG 1 

LM LUNAR SURFACE 2 PG 2 

LM LUNAR SURFACE 2 PG 3 

LM LUNAR SURFACE 3 PG 1 

LM LUNAR SURFACE 3 PC 2 

LM LUNAR SURFACE 3PG 3 

1M LUNAR SURFACE 4 PG 1 

LM LUNAR SURFACE 4 PG 2 

1M LUNAR SURFACE 4 PG 3 

AGS' INIT 1M UPDT 1 PG 1 

AGS INIT 1M UPDT 1 PG 2 

AGS IN IT LM UPDT 1 PG 3 

AGS INIT LM UPDT 2 PG 1 

AGS INIT LM UPDT 2 PG 2 

AGS INIT LM UPDT 2 PG 3 

AEA TIM DOWNLINK 1 PG 1 

AEA TIM DOWNLINK 1 PG 2 

AEA TIM DOWNLINK 1 PG 3 

AEA TIM DOWNLINK 2 PG 1 

AEA TIM DOWNLINK 2 PG 2 

AEA TIM DOWNLINK 2 PG 3 
AEA TIM DOWNLINK 3 PG 1 

AEA T 1M DOWNLINK 3 PG 2 

AEA T 1M' DOWNLINK 3 PG 3 

AEA TIM DOWNLINK 4 PG 1 

AEA TIM DOWNLINK 4 PG 2 

AEA TIM DOWNLINK 4 PG 3 
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No. 69-FS-2 
Mission G 

MSK FeN 

1300 LM1184B 

1301 LM1218B 

1310 LM1174A 

1311 LM1171A 

1312 LMl172A 

1313 LM1173A 

1316 LM1170A 

1320 LM117SA 

1321 LM1167A 

1322 LM1l68A 

1323 LM1169A 

1326 LM1166A 

1400 LMlS10E 

1401 LM0908B 

1402 LMlS03D 

1403 LMlS43C 

1404 LM1433E 

140S LM1635B 

1406 LM1545B 

1407 LM1536G 

1408 LM1537C 

1409 LM1538J 

1411 LM0909B 

1412 LM0910B 

1413 LM091lB 

1414 LM0912B 

1416 LM1310E 

1417 AM1221 

1418 LM0936 

FSB, Apollo SOO 

TABLE S.l-l (CONT'n) 
.. ' 

TITLE 

. 

PLSS 1+2 SCHEMAT 

PLSS 1+2 02 .PRESS 200 SEC 

EMU/EVA R/T 

EMU/EVA HIST PG 1 

EMU/EVA HIST PG 2 

EMU/EVA HIST PG 3 

PLSS 1 BAT PROF 

EMU/EVA P/B 

2 EMU/EVA HIST PG 1 

2 EMU/EVA HIST PG 2 

2 EMU/EVA HIST PG 3 

PLSS 2 BAT PROF 

SLV GND NO 1 

SLV GND N02 

SLV BSE NO 1 

SLV BSE NO 2 

SLV BSE NO 3 

SLV PSS NO.1 

SLV PSS NO 2 

SLV ENS NO 1 

SLV ENS NO 2 

SLV BSE NO 4 

SLV GND NO 3 

SLV GND NO 4 

SLV GND NO S 

SLV GND NO 6 

SLV ACS NO 1 

SLV GND NO 9 

SLV GND NO 8 

. 
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No. 69-FS-2 
Mission G 

. 

MSK FeN 
-" ,,', . ' .. ", . - '. 

1419 LM1294 

1420 LM0918 

1421 LM0919 

1422 LM1l9lA 

1423 LM1547A 

1424 LM1512B 

1425 LM1278 

1426 LM1279 

1427 LM1280 

1428 LM1295 

1453 LM0194 

1454 LM0532A 

1459 LM0655 

1501 LM0651 

1502 LM0522A 

1503 LM0491B 

1504 LM0554 

1505 LM1241B 

1506 LM0490A 

1508 LM0601 

1570 LM1561A 

1571 LM1562A 

1572 LM1563A 

1573 LM1564A 

1574 LM1565A 

1575 LM1566A 
-

. 

.. 

FSB, Apollo 500 

TABLE 5.1-1 (CONTID) 
. '. . ' . . .. . 

TITLE 
.' . . ' '. . ..... '. 

SLV SIV NPSH 

SLV CMD HISTORY PAGE 1 

SLV CMD HISTORY PAGE 2 

SLV ACS N02 

SLV PSSNO 3 

SLV BSE NO 5 

CONSUME PAGE 1 

CONSUME PAGE 2 

CONSUME PAGE 3 

SLV SII NPSH 

RECOVERY ZONE DISPLAY 

RECOVERY TARGET SELECT 

NPDS DAT TABLE/ DOSE RTE 

MOONRISE MOONSET TIMES 

SUNRISE SUNSET TIMES 

NEXT STATION CONTACTS 

sic POINTING DISPLAY 

RECOVERY ASC NODE 

EXPERT SITE ACQ 

LANDMARK ACQ DISPLAY 

CSM RESIDUAL SUM PG 1 

CSM RESIDUAL SUMPG 2 

LM RESIDUAL SUM PG 1 . 
LM RESIDUAL SUM PG 2 

VECTOR RESIDUAL SUM PG 1 

VEC[,OR RESIDUAL SUM PG 2 

.. . . .' . . 
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1576 LM0324 

1577 LM0325 

1578 LM0326 

1579 LM0327 

1580 LM0328A 

1581 LM0329A 

1582 LM0330 

1583 LM0331 

1584 LM1569B 

1585 LM1570B 

1586 LM0588 

1587 LM0589 

1589 LM0338 

1590 LMI571D 

1591 LM1592A 

1592 LM0996A 

1593 LM0997A 

1594 LM1530A 

1595 LM1531A 

1596 LM1396A 

1597 LM1318B 

1598 LM1309 

1599 LM1532 

1600 LM1533 

1604 AM1451C 

1613 LM1193B 

1614 LM1194B 

1615 LM0187 

1616 LM1176A 

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

' CSM BATCH SUM PG 1 

CSM BATCa SUM PG 2 

LM BATCH SUM PG 1. 

LM BATCH SUM PG 2 

CSM RESIDUAL PLOT 

LM RESIDUAL PLOT 

CSM BIAS TABLE 

LM BIAS TABLE 

CSM DC SUM 

LM DC SUM 

OPTICS LANDMARK SUM 

RNDZ RADAR LM POS 

TWO WAY SITE TIME LN 

VECTOR COMPARE DISPLAY 

VECTOR PANEL SUMMARY 

MSFN SOURCE VAL 1+2 

MSFN SOURCE VAL 3+4 

LGC MONITOR HIs 
LGC MONITOR TPB 

RNDZ RAD PLATFORM PROCESOR 

SKELETON FLIGHT PLN TB.LE 

TRANS LUNAR MIDCRSE 

LGC MONITOR II H/S 

LGC MONITOR II TPB 

GND NWRK GMTLO UPDATE 

GAMMA VS VELOCITY B/S 

GAMMA VS VELOCITY RAW 

MODE 1/2 ABORT PHASE/DC 

APOLLO SMEK M/L (SLV/LM) 
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,", 

MSK FeN 
i"" '.< ,-; , '.', yo, 

1617 LMl177A 

1618 LM1195D 

1619 LM1160E 

1620 LM0348 

1621 LM1605E 

1625 LM1606C 

1626 LM1607 

1700 LM0940A 

1701 LM0941A 

1702 LM0942A 

1703 LM0943A 

1704 LM0944A 

1705 LM0945A 

1706 LM0946A 

1707 LM0947A 

1708 LM0948A 

1709 LM1417D 

1720 LM0950A 

1721 LM0951A 

1722 LM0952A 

1723 LM0953A 

1724 LM0954A 

1725 LM0955A 

1726 LM1418C 

1727 LM1419C 

1728 LM1420C 

1729 LM1421C 

1730 LM1422C 

1731 LM1423C 

, 

~ 

FSB, Apolio.500 

TABLE 5.1-1 (CONT'D) 

TITLE 

, 

APOLLO SMEK M/L (CSM) 

LO-SPEED RADAR INPUT 

CHECKOUT MO~ITOR 

ENTRY TRIMAERDYNS 

CSM/AGC SLV AMD MEDS 

LM/LGC AGSS MEDS I 

LM/LGC AGSMEDS II 

CDR BIO ENVMTL 1 

CDR BIO ENVMTL 2 

CDR B10 ENVMTL 3 

CMP B 10 ENVMTL 1 

CMP B 10 ENVMTL 2 

CMP B10ENVMTL 3 

LMP, BIO ENVMTL 1 

LMP BIO ENVMTL 2 

LMP B 10 ENVMTL 3 

ASTROS BIO ENVMTL 

CDR LM BIO ENVMTL 1 

CDR LM BIO ENVMTL 2 

CDRLM B10 ENVMTL 3 

LMP LM BIO ENVMTL 1 

LMP LM BIO ENVMTL 2 

LMP ,LM BIO ENVMTL 3 

CDR EMU BIO ENVMTL 1 

CDR EMU BIO ENVMTL 2 

CPR EMU B10ENVMTL3 

LMP EMU B10 ENVMTL 1 

LMP EMU BIO ENVMTL 2 

LMP EMU BIO ENVMTL 3 

. ' 
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1732 LM0359 

1733 LM036 0 

1734 LM0361 

1735 LM0362 

1736 LM0363 

1737 LM0364 

1738 LM0365 

1739 LM0366 

1740 LM0367 

2001 

200.2 

2003 

2006 

2007 

2008 

2009 AM2340 

2010 AM2341 

2011 AM2342 

2012 AM2343 

2013 AM2344 

2014 AM2345 

2015 AM2346 

2016 AM2347 

2017 AM2348 

2018 AM2110 

FSB, Apollo 500 

TABLE 5.1-1 (CONT'D) 

TITLE 

CDR PHYS 10 TAB 1 

CDR PHYSIO TAB 2 

CDR PHYSIO TAB 3 

CMP PHYSIO TAB 1 

CMP PHYSIO TAB 2 

CMP PHYSIO TAB 3 

LMP PHYS10 TAB 1 

LMP PHYSIO TAB 2 

LMP PHYSIO TAB 3 

TM STATUS NO 1 

TM STATUS NO 2 

TV TEST 

TV DUMP NO 1 
I 

TV DUMP NO 2 

TRACE TABLE 

SIC INPUT BUFFER 

CSM INPUT BUFFER 

IU/SIVB INPUT BUFFER 

AGC INPUT BUFFER 

SIl INPUT BUFFER 

LM INPUT BUFFER 

LGC INPUT BUFFER 

AGS INPUT BUFFER 

AMD INPUT BUFFER 

MSG LABEL 
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No. 69-FS-2 
Mission G 

5.2 PROJECTION PLOTBOARD 

5.2.1 Recovery Projection Plotting 

FSB, Apollo 500 

Table 5.2-1 lists Recovery Projection P1otboard formats for use in the 
Recovery phase. 

NOTE: In some instances, a request for a recovery sector will require 
two MSK inputs. This occurs when a different sector is d~oired 
as well as a different format type. To obtain a different format 
type, the following MSK numbers will be used. 

Orbit Phase 

• 0221 Format Type 0 (Station Acquisition) 

• 0222 Format Type 1 (Recovery Zones) 

Recovery sector 9, type 0 is the only sector available 
and Abort Modes I and II. Low-Speed Earth Orbit, Mode 
and Reentry phases are initialized to sector 1, type 0 
sectors are available in these phases. 

5.2-1 

in Launch, 
III Abort 

All other 



MSC Internal Note 
No. 69-FS-2 
Mission G 

PCN MSK 

FSB, Apollo 500 

TABLE 5.2-1 

RECOVERY PROJECTION PLOTBOARD FORMATS 

SLIDE FILE 
PLOT SECTOR TYPE • POSITION 

. 

THE FOLLOWING DISPLAYS WILL BE LOADED, IN THE BASIC MISSION CASSETTE FOR 
APOLLO. 

LP0204 204 0222 6 x 12 4 1 7 

LP02313 0230 REC 6 x 12 7 
ElM TRANSIT 

THE FOLLOWING DISPLAYS ARE GEMINI/AGENA DISPLAYS THAT WILL BE USED IN THE 
'APOLLO PROGRAM. 

THE FOLLOWING ARE MANUAL SELECTED, POST SPLASH DOWN DISPLAYS. THEY SHOULD 
BE LOADED IN A SPECIAL CASSETTE. 

P 250 6 x 12 21 1 
P313 .. 6 x 12 21 1 2 

P 251 6 x 12 22 3 

P 314 6 x 12 22 1 4 
P 252 6 x 12 23 5 

P 315 6 x 12 23 1 6 
P 253 6 x 12 24 7 

P 316 6 x 12 24 1 8 

P 342 6 x 12 25 9 

P 343 6 x 12 25 1 10 

P 255 6 x 12 26 11 

P 318 6 x 12 26 1 12 
P 256 .6 x 12 27 13 

P 319 6 x 12 27 1 14 

P 257 6 x 12 28 15 

P 320 6.x 12 28 1 16 

P 258 6 x 12 29 17 

P 321 6 x 12 29 1 18 

P 259 6 x 12 30 19 

P 322 6 x 12 30 1 20 

P 260 6 x 12 31 21 

P 323 6 x 12 31 l. 22 

5.2-2 



MSC Internal Note FSB, Apollo 500 
No. 69-FS-2 
Mission G TABLE 5.2-1 (CONT'D) 

MOCR PROJECTION PLOTTING 

LEFT MOCR (10x20) 

PCN MSK SF PHASE TITLE 

LP0182 OQ45 0 LAUNCH y VS V AND H VS D 

LP0120 0047 7 LUN/LCH H VS HANDy VS V 

LPOO03 0055 1 L/A ALT (160) NM VS LONG MODE 
1+2 GRND TRK 

LP0043 0150 2 L/A ALT (160) NM VS LONG MODE 
3 GRND TRK 

LP0186 0103 3 ORBIT H(50-250,0-30K) NM VS A, 
cf> VS A 

MSK 0103 - 0117 WILL SELECT THE SAME BACKGROUND SLIDE. 

LP0139 

LP0232 

LP0180 

0133 

0040 

325 

0325 

5 

12 

12 

ORB 

RB 

ORB 

MSM (HP VVSS VP) AND IPMM 
(y VS V) 

OFF 

LUNAR MAP-ORBIT (30N-30S) 

LUNAR MAP-ORBIT (COLOR 
SLIDE) 

MSK 0325 - 0339 WILL SELECT THE SAME BACKGROUND SLIDE. 

LP0233 0340 11 ORB LUNAR MAP-ORBIT (15N-15S) 

MSK 0340 - 0354 WILL SELECT THE SAME BACKGROUND SLIDE. 

LP0236 

LP0237 

0138 

0138 

10 

10 

ORB 

ORB 

EARTH MOON TRANSIT 

EARTH MOON TRANSIT (FREE 
RETURN, MANUAL LOADING) 

THE FOLLOWING DISPLAYS ARE GEMINI/AGENA DISPLAYS. THEY SHOULD BE LOADED 
IN 10x20 CASSET~E. 

P0093 0276 38 

P0305A 0277 39 

5.2-3 

SPOTTING PROJECTOR 
DYNAMIC TEST 

ORACT SCRIBING PROJECTOR 
DYNAMIC TEST 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

PCN MSK 

TABLE 5.2-1 (CONT'D) 

MOCR PROJECTtON PLOTTING 

RIGHT MOCR (lOxlO) 

SF PHASE 

. 

FSB ,Apollo500 

TITLE . , 

. . 

THE FOLLOWING DISPLAYS WILL BE LOADED INTO THE BASIC MISSION CASSETTE FOR 
ALL PHASES 

LP0134 0048 4 LUN/LCH H VS RGOAND HP VS DELTA 
LP0048 '. 0046 0 LAUNCH AGC DNY STATUS (YI VS VI) 
LP0140 0144 2 OUT OF PLANE MANEUVER 

MONITOR (0 VS V) 
*LP0239 S-l 5 LUNAR MAP (lOS TO lON, 30E TO 

50E) 
*LP0240 S-2 6 LUNAR MAP (lOS TO lON, 20E TO ., 

40E) 
*LPOZ4l S-3 7 LUNAR MAP (lOS TO lON, 5W TO l5E) 
*LP0242 S-4 8 LUNAR MAP (lOS TO lON, 40W TO 

20W) 
*LP0243 S-5 9 I LUNAR MAP (lOS TO lON, 45W TO 

25W) 

*---THESE SLIDES WILL REQUIRE MANUAL LOADING 

P0092 0278 38 SPOTTING PROJ DYN TEST 

P0308A . 0279 39 ORACT SCRIBING PROJ DYN 
TEST 

0041 OFF 

. 
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5.3 X-Y PLOTBOARD DISPLAYS 

5.3.1 Summary of P1otboarcis 

FSB, Apollo 500 

A summary of Plotboard Displays by MSK and phase is shown in Table 5.3-1 
following. 

5.3-1 
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FCN 

0040 . 
0072 

0082 
:-

0080 

0014 

PBN 

II 

IV 

I 

III 

IV 

0085 PBI 

-

TABLE 5.3-1 

X-y PLOTBOARDS 

PHASE 

LAUNCH 

LAUNCH 

LAUNCH 

LAUNCH 

ORBIT 

LAUNCH 

5.3-2 

FSB, Apollo' 500 

' TITLE' ' ! 

- : -

T
ff 

VS R ip 

(4) VS A)IPPP 

Y VS V 

YEI VS VEl 

4> VS A 

Y VS V 
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5.4 RTA GROUP DISPLAY 

(To be provided) 

FSB, Apollo 500 

5.4-1 



M8C Internal Note 
No. 69-F8-2 
Mission G 

5.5 STRIPCHART ASSIGNMENTS 

(To be provid~d) 

F8B, Apollo 500 

5.5-1 
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SECTION 6 

ON-LINE PRINTS 

FSB, Apollo 500 

On-line print requirements are listed by RTCC program subsystem 01;1 the 
following pages. 

6-1 
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6.1 ORBIT PRINTS 

[

)Ef'lGSTGENC] 
).EMGT,EL TR( 
)EMSGSUPP( 
)EMSLSUPP( 

lelcDy;m, )Ef'lGVECST( 

""'" ...... .. ........ .. .... .. )EMGVECST( 

~C::DY:C:: )EMGVECST( 
::,cSE'c:: )ETXSACQ( 
,,:cSE'c:: )ETXSACQ( 

:c:cSE)C)C )ETSACQ( 
:c:cSE:::: )ETSACQ( 

)C)CSE'c:: )ETXSACQ( 

:::cDY:::: )EMGVECST( 

:c:: :::: )EMSEPH( 

:::: :::: )EMSEPH( 

Ie:: me )EMSTRAJ( 

me ".. )EMSEPH( 

REFSMMAT NOT AVAILABLE 

INVALID REQUEST 

[~~;~~~NJ THRUST 
I NVALI 0 

INSERTION VECTOR IS 

HISTORY VECTOR IS UNAVAILABLE 

FSB, Apollo 500 

TRANSFER 
CUTOFF 

NO CONTACTS FOR STAT-VEH AFTER TIME REQUESTED 
ACQ DATA HAS BEEN SENT TO THE LAST CONTACT IN 
THE veh STATION CONTACT TABLE 
ERROR FLAG RECEIVED FROM EPHEM FETCH ROUTINE FOR veh 
ERROR FLAG RECEIVED FROM INTERPOLATION FOR --
STAT-VEH 
STATION CHARACTERISTICS BLOCK NOT FOUND FOR 
S{AT-VEH 

CSM} LEI"" VECTOR CANNOT BE 

{

ROTATED TO ECI-UPDATE TERMINATED 

CSM } BELOW { K4>} ALTITUDE 
LEM EI N 
GET = XXX:XX:XX.X LAT = XXX.XX 5 

E LON = XXX.XX W 

{~~~ } EPHEMERIS UPDATE COMPLETED 

{~~~ } MINIMUM EPHEMERIS WAS NOT GENERATED 

)EMSTRAJ(:m :m {CSM} ORBITAL ELEMENTS FOR LEM 
UPDATE NO. XX 
A = XXXXXX.X NM MEAN ANOMALY = XXX.XX H(AP) = XXXXXX NM 
DEG 7 H(AP) = XXX.X 
E = XXX.XXX ARG. PERIGEE = XXX.XX H(PER) = xxxxxx NM 
DEG 8 H(PER) = XXX.X 
I = XXX.XX DEG ARG ASCEND. NODE = XXX.XX DEG N 

{~~~} EPHEMERIS LIMITS XXX:XX:XX.XX TO XXX:XX:XX GMT 

6 •. 1-1 
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No. 69-FS-2 
Mission G 

FSB, Apollo·SOO 

, ..... .. ... "".. ..'II .. .. 

~e~eDY~:~: 

~:::DY~:~: 

::::DY:::: 

~:~:cs~:~: 

, ~:::SE:::: 

)EMSEPH( BURNOUT VECTOR FOR MANEUVER NO NN, BEGIN TIME = 
XX:XX:XX:XX.XX (GMT) 
X = ±XX.XXXXXXXXX Y = ±XX.XXXXXXXXX 

Z = ±XX.XXXXXXXXX 
XV = ±XX.XXXXXXXXX YV =±XX.XXXXXXXXX 

ZV = ±XX.XXXXXXXXX 
GMT = HHH:M"1:SS.SS WEIGHT = XXXXXX.XX LBS AREA = XXX.X 

CS = ECI 
)EMSMISS( ERROR RETURN FROM MANEUVER INTEGRATOR, ERROR CODE = XX 

MANEUVER NO. = XX MPT = XXX 
)EMMDYNMC( RLMTLC CANNOT CONVERGE. TOLERANCE = 

{XXXXXXXX.XXXXXXXXE-XX} RAD 
)EMGSTSTM( NEW IMU MATRIX AAANNN AAA GET = XXX:XX:XX.XX 

±.NNNNNNN ±.NNNNNNN ±,NNNNNNN 
+.NNNNNNN +.NNNNNNN +.NNNNNNN . +. NNNNNNN +. NNNNNNN . +. NNNNNNN 

[ )EMSGSUPP(J ~TTITUDE NO~ AVAILABLE
)EMSLSUPP( 

[ )EMSGSUPP(, MANEUVER NOT IN PLAN 
)EMSLSUPP(...I 

[ )EMSGSUPP(J DOD NOT VALID FOR SAVE 
)EMSLSUPP( 

[ )EMSGSUPP(J OPTICS NOT AVAILABLE 
)EMSLSUPPC 

[ )EMSGSUPP(J 
)SMDLSUPP( TLM DATA NOT VALID FOR SAVE 
) EM"1GLCVP ( EPHEMERIS NOT AVAILABLE 
)EM"1GLCVP( RADIAL FLIGHT CONDITIONS 

)EMSTIME( ERROR RETURN FROM ELVCNV. {~~~} PRESENT POSITION 
NOT UPDATED 

)EMSTIME( LESS THAN FIVE DAYS NP MATRIX/SUN-MOON EPHEMERIS 
REMAINING 

) EM"1DYNMC ( RMMASCND CONVERGENCE LIMIT = {XXXXXXX.XXXXXXX} 

)EMSTIME( {EARTH} REV NUMBERS FOR {CSMl ARE NO LONGER VALID LUNAR . LEM 
)EMSTAGEN( nn veh STATION CONTACTS GEN RATED 
)EMSNAP( UNRECOGNIZABLE ENTRY 
)EMXING( ERROR nn FROM EMXING FOR veh, sta 

[ )EMSGSUPPC, RTE DIGITALS NOT VALID FOR SAVE 
)EMSLSUPPGJ . 

6.1-2 
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Mission G 

~t~~SE:~:: )EMSTAGEN( 
::::cc:::: )EMDGAGSN( 

:::cDY:::: GEMSGSUPP(] 
EMSLSUPP( 

:::cOy:::: ) EMMVRTTY ( 
:::cDY:c:c )EMMGLSXT( 
:c:c .... , .. )EMDSSMMD( .. ""I" 
:c:cCS:c:c )EMSCTRL( 
:c:c :c:c )EMSTIME( 
:c:cCS:c:c )EMST!ME( 
:c:coy:c:c )EMSTIME( 

)EMGXVTRA( 

:::CSE:C:C )Er-'GABMED( 
:c:cSE:c:c )EMSTAGEN( 
:c:cDY:::: )EMGSTGEN( 
........ :c:c )EMGTELTR( 
:c:cSE:c:c )EMDSTAC( 

)ETXSACQ( 

FSB, Apollo 500 

ERROR nn .•• UNABLE TO GENERATE veh STATION CONTACTS 
. {VEH} VECTOR ORDER OF INTERPOLATION HAS BEEN CHANGED 

FROM 8 TO {NN} 
TABLED STAR ARC - NNN.NNN DEGREES 
SIC SIGHTING ARC - NNN.NNN DEGREES 

{~~~} MANEUVER NUMBER {i5\ NOT IN MISSION PLAN TABLE 
LEM OST REFSMMAT STAR OPTItS NOT VALID 
RMMASCND CONVERGENCE LIMIT = VALUE 
UNRECOGNIZAVLE QUEUE ID xxxx 
ENTERING (VEHICLE) REV x 
UNRECOGNIZABLE QUEUE ID = xxxx 
NO AVAILABLE EPHEMERIS FOR (VEHICLE) 
CSM - CMC 
CSM - LGC 
CSM - AGS 
CSM - IU 
CSM - HSR 
CSM - DC LEM _ CMC NOT IN USABLE VECTOR TABLE 
LEM - LGC 
LEM - AGS 
LEM - IU 
LEM - HSR 
LEM - DC 
{veh} C-BANO CONTACT GENERATION J SUPPRESSEO } 

} UNSUPPRESSED 
ANCHOR TIME ADJUSTED FOR veh STATION CONTACTS 
GRR MATRIX NOT AVAILABLE 

{VEH~gLE} {REFi~T} REFSMMAT SENT TO THE RTACF 

KEYHOLE ERROR NN FOR AM. BBBB. 
ERROR CODES 

2 - interpolation error 
3 - not a keyhole mount 
4 - exceeded maximum iterations in cal

culation of keyhole· ,crossing times. 
5 - exceeded maximum iterations in cal

culation of time nearest to or 
furtherest in keyhole. 

6 - exceeded maximum iteratiOns in 
search of keyhole function slope 
change 

Band-type ACQ MESSAGE SENT FOR STAN - veh phase 
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Mission G 

~t:tDy~e~e )EMSCTRL( 

~c:: :::: )EMSTRAJ( 

:c:cDY:c:: )EMSCTRL( 

:c:cSE:::c )EMGENGEN( 
, .. , .. :::c )EMGXVTRA( ........ 

)EMMLINUS( 

)EMMLINUS( 

)EMMLINUS( 

I 

) EMMVRTTY ( 

)EMSTIME( 

)ETXSACQ( 

STATIC VECTOR ROUTED FOR} E~~} -
VEHICLE IS ALREADY LIVE 1 

FSB, Apollo 500 

ANCHOR VECTOR IS LUNAR SURFACE - NO ELEMENTS 
CALCULATED 
REQUESTED VECTOR UNAVAILABLE - UPDATE 
TERMINATED 
ERRORnn FROM EMXING 

{ CSM} r~~~{STATION} W = XXXXXX.X 
LEM \.AB~ J ID . 
GMT = XXX:XX:XX.XX GMTLO = XXX:XX:XX.XX 
X = ±XX.XXXXXXXXXX Y = ±XX.XXXXXXXXXX Z = ±XX.XXXXXXXXXX 

CSI ={~gn R =.XXX 
XV = ±XX.XXXXXXXXXX . YV = ±XX.XXXXXXXXXX ZV = +XX.XXXXXXXXXX 

GMT = XX:XX:XX:XX.XX 

~I~~T~O~~~i~IX} AT GMT = XXX:XX:XX.XX 

{ [BLANK] 1 
LAMBDAG=XXX.xxxxxxxxx 

±.xxxxxxxxxxxxx ±.xxxxxxxxxxxxx ±. XXXXXXXXXXXX 
±.xxxxxxxxxxxxx ±.xxxxxxxxxxxxx ±.xxxxxxxxxxxxx 
+.xxxxxxxxxxxxx ±.xxxxxxxxxxxxx ±.xxxxxxxxxxxxx 

r SUN VECTOR 1 _.. MOON VECTOR AT GMT -XXX.XX.XX.X 
(SE)=+XXXXX.XX XXXXXX +XXXXX.XXXXXXXXX +XXXXX.XXXXXXXXX 

[
RCME)=+XX. XXXXXXXXX +XX. xxxxxxxxx +XX. xxxxxxxxx J 
V(ME)=:±X.XXXXXXXXX· :±X.XXXXXXXXX :±X.XXXXXXXXX· 

U 
AND N MATRIX ) 

LIBRATION MATRIX NOT AVAILABLE AT REQUESTED GMT 
SUN VECTOR 

OON VECTOR 

{~M} MVR {lI} GMTI = XXX:XX:XX.XX WT = XXXXXX.X 
GMTCO = XXX:XX:XX.XX WT = XXXXXX.X 
BRN = XXXX.X SEC 

IGN VEC = ±XX.XXXXXXXXXX ±XX.XXXXXXXXXX ±XX.XXXXXXXXXX 
+XX.XXXXXXXXXX +XX.XXXXXXXXXX +XX.XXXXXXXXXX 

CO VEC = :±XX.XXXXXXXXXX :±XX.XXXXXXXXXX :±XX.XXXXXXXXXX 
±XX.XXXXXXXXXX ±XX.XXXXXXXXXX ±XX.XXXXXXXXXX 

PRESENT POSITION VECTORS FOR [VEHICLE] NOT ROTATED TO 
ECT, UPDATING WITH ECI VECTORS 
ACQ DATA AUTOMATIC QUEUE RESET FOR veh 
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MSC Internal Note 
No. 69-FS-2 
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FSB, Apollo 500 

6.2 DCS/PLOTBOARD PRINTS 

6.2.1 DCS PRINTS 

)CMMCMNAV( DCS NAVIGATION VECTOR LOAD=NNNN COORDINATE SYSTEM=AA 
GETGEN HH/MM/SS STAID AAAANNN GETSV HHH/MM/SS.CC 
X .t.NN. NNNNNNNNN Y .t.NN • NNNNNNNNN Z .t.NN. NNNNNNNNN 
XD .t.NN. NNNNNNNNN YO ±NN. NNNNNNNNN ZD ±NN. NNNNNNNNN 

)CMSDCSXT( DCSb LOADb NNNNb TRANSFERREDb XXX, XXX • 

. 6. 2. 2 PLOTBOARD PRINTS 

~::ccc~::: )WMPRINT( 
:c::CC:::: )WMPRINT( 
:::eee:::: )WMPRINT( 
:::eee:::: )WMPRINT( 
:c:eee:::: )WMPRINT( 
:::eee:::: )WMPRINT( 
:c:eee:::: )WMPRINT( 
:c:eee:::: )WMPRINT( 
:::eee:::: )WMPRINT( 

SUBPOOL ADDRESS TABLE FULL, THIS REQUEST IGNORED 
WORK STATUS TABLE FULL, THIS REQUEST IGNORED 
INVALID DEVICE ADDRESS, THIS REQUEST IGNORED 
AMSK _REJECTED, tv'ODE -' MONITOR __ 
UNKNOWN QUEUE TO WMSSUPER 10 = __ 
ILLEGAL REV(S) REQUESTED, S = -' E :; __ 
I LLEGAL ENTRY 
POSITION OF MOON WITH RESPECT TO EARTH NOT AVAILABLE 
ERROR NUMBER 

ERROR CODES: 

FROM WMMI LPHV 

ERROR II 

2 
5 
9 

10 
11 

FROM WMMALLNM 

13 

17 

EXPLANATION 

NO EPHEMERIS 
UPDATE IN PROGRESS 
LESS THAN TWO VECTORS PROVIDED 
INVALID ORDER OF INTERPOLATION ORDERED 
UNABLE TO INTERPOLATE FOR BOI OR BOE. 
TIMES PASSED WERE NOT CONTAINED IN 
CURRENT EPHEMERIS. 

ASKED FOR REV(S) BEYOND RANGE OF 
EPHEMERIS. 
CAPE CROSSING TABLE NOT INITIALIZED. 

6.2-1 
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FSB, Apollo 500 

6.3 TELEMETRY ON-LINE PRINTS 

The following prints'may occur on the on-line: 

**TM** ) TMSUPER2 ( INITIALIZATION COMPLETE. 

Occurs after successful initialization of the 
TLM subsystem.' , 

**TM** ) TMSUPER2 ( DATA ROUTING COMPLETE. 

Occurs after initialization of the TUM data routing. 

**TM** ) TMSUPER2 ( ERR2 INPUT NOT VALID. 

This print occurs when TMSUPER2 recognizes an error. 

**TM** )TMSWITCH( CIM '" FXXXXXXXXO, CONID = XX, MONID := X, 
MSK = XXXX. 

This print occurs after a V90 simulate MSK request MED. 

**TM** )TMSWITCH( XXXX, CIM (FXXXXXXXXO, FXXXXXXXXO), "PBI NAME". 

This print occurs after a V90 simulate PBI input MED. 

**TM** ) TMSUPERI ( PCM ERROR -- LOAD TBLS REG. DURING LAUNCH 'CIM INPUT 
VALUE' • 

The print occurs if during Launch phase a Load Switch 
Selector, CALS, Format or LIMITS PBI, request is received. 

**TM** )TMSUPERl( BAD PHASE CHANGE XXXXXXXX XXXXXXXX. 

**TM** )TMSUPERl( 

**TM** )TMSUPERl( 

This print occurs when an invalid phase order is 
received. 

LOSP ERROR 3 'CIM INPUT WORD'. 

This p,rint occurs when an invalid switch setting 
indication (11) is received from the SMEK Output 
Module. 

SMEk ERROR X '1St CIM WORD' '2ND CIM WORD' • 

This print occurs when the SMEK CIM words are received 
out of order. 



MSC Internal Note 
No. 69-FS-2 
Mission G 

**TM** )TMSUPERl( 

**TM** )TMSUPERl( 

**TM** )TMSUPERl( 

FSB,.· Apol:1o 500 

ESOS ERROR 1 '1ST CIM WORD' '2ND CIM WORD' • 

This print occurs when theIst CIK word is received 
out of order. 

ESOS ERROR2 '1ST CIM WORD' '2ND CIM WORD'. 

This print occurs when the 2nd CIMword is received 
out of order. 

BAD QID XXXXXXXX. 

This print occurs when an invalid QID is passed to 
TMSUPERI. 

**TM**·· )TMSUPERl(· TLM NOT INITIALIZED YET. PASSED QID = XXXXXXXX. 

This print occurs when TMSUPERI is attached without 
TMSUPER2 being initialized. 

** .** )TMTABSEr,( NAME DTREAD·· VER=X/ / / / NAMEDTWR1TTEN 

This print occurs each time a table is successfully· 
"DTWRITTEN" to LCS. 

**TM** ) TMXPAPER ( TSPAPER TAPE READY FOR PROCESSING, CONTAINS XXX MESSAGES, 
NOTIFY TLM CONTROLLER. 

This print is used to indicate when the TSPAP tape is. 
End of Filed. 

** ** ) TMSDCNSL ( . (VEH) nIVE
) T/PB ar) La; (sTA) LF=XX 
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FSB •.. Apollo 500 

6.4 MISSION PLANNING PRINTS 

~:::DY~::: )PtJMXFR( 
:::cOy:::: )PM-1XFR( 
:'c:.cDY:c:: )P/v'MXFR( 
:::cDY-:::: )PI"'MXFR( 
:c:(DY~c:: ) PtJMXFR ( 
:::cOy:::: ) PtJM)(FR ( 

::::DY,:::: )Pf'lMPAD( 

:::: .. "' .... )Pf'lMPAD( .. ." .... 

, ...... .. ...... 1£'t't1£' . .AJ)( .... ........ .. ...... 
--~~.--.-,. 

.. II ..... ....... )PMvlFUD( .. 'II .... ........ 

........ :::: )Pf'lMGPM( ........ 

........ :::: )PtvYvlGPM( ........ 

:::: '1#,",' )PMv\GPM( .... " .. 

:::cOy:::: )PI"MGPM( 
........ ......... ..,. .... .. ...... )PI"MGPM( 
:::cDY:::: )PITCIR( 
........ .. ...... )PITCIR( ......... .. .... ,. 
:::cDY:::: )PITCIR( 
:::cDY:::: )PITCIR( 
:(:cOy:::: )Pf'lMTLC( 
........ :::: ) Pf'lMTLC ( ........ 
:::cDY:::: . )PMvlTLC( 

:::cDY:::: )PM'-WTC( 

:::cDY:·::: ) P/lit'AMCD ( 

:::cDY:::: )PM'v'MCD( 

:::cOy:::c .' )PM't1CD( 
:::cOy::::' , )P/lit'AMCD( 
:::cDY:::: )PMSTICN( 
:::cDY:::: )PMSTICN( 
:::cDY:::: )PMSTICN( 

MANEUVER PRIOR TO PRESENT TIME/INSERTION. 
MANEUVER 19 TO BE REPLACED NOT IN THE MPT. 
MANEUVER 6 TO BE REPLACED OVERLAPS ANOTHER MANEUVER. 
MANEUVER PRIOR TO FROZEN MANEUVER 
MPT IS FULL - REQUESTED MANEUVER TRANSFER REJECTED. 
INVALID CONFIGURATION CODE OR THRUSTER CODE FOR 
MANEUVER 6 IN CSM MPT - MPT UNCHANGED. 
PERI FOCUS CONVERGENCE FAILED FOR MANEUVER 2 - FINAL 
SOLUTION ACCEPTED. 
AEG ERROR COMPUTING MANEUVER 3 - NO SOLUTION 
AVAILABLE. 

PERIFOCUS ADJUST MANEUvER 4 IS AN ILLEGAL REQUEST. 
MANEUVER EXECUTED _. CANNOT FREEZE • 
GOOD GPM MANEUVER • 
ILLEGAL REQUEST. MANEUVER CANNOT BE PERFORMED IN 
THIS ORBIT - PROCESSING HALTED. 
ILLEGAL REQUEST. MANEUVER CANNOT BE PERFORMED AT 
THIS POINT IN ORBIT - PROCESSING HALTED. 
AEG FAILED TO CONVERGE - PROCESSING CONTINUED. 
UNRECOVERABLE AEG ERROR - PROCESSING HALTED • 
ESSENTIALLY CIRCULAR ORBIT. THRESHOLD HEIGHT RETURNED. 
UNRECOVERABLE AEG ERROR - PROCESSING HALTED • 
REQUESTED HEIGHT NOT IN ORBIT. NEAREST VALUE RETURNED. 
FAILED TO CONVERGE ON REQUESTED HEIGHT. 
UNABLE TO OBTAIN LIBRATION MATRIX - PROCESSING HALTED. 
UNRECOVERABLE AEG ERROR - PROCESSING HALTED • 
FAILED TO CONVERGE ON TIME OF ARRIVAL AT GIVEN 
LONGITUDE. 
TIME ON M50 MED PRIOR TO END OF LAST EXECUTED 
MANEUVER - MPT UNCHANGED. 
INVALID MANEUVER TIME FOR DIRECT INPUT/CONFIRMATION -
MPT UNCHANGED. . 
ERROR FROM MISCELLANEOUS N.r.CONTROL. UNABLE TO MOVE 
VECTOR - PROCESSING TERMINATED., 
REFERENCE MATRIX NOT AVAILABLE - PROCESSING TERMINATED. 
ERROR FROM PIMGBL - PROCESSING TERMINATED. 
NO NOMINAL OFFSETS FOR CORRECTIVE COMBINATION. 
REQUESTED TWO-IMPULSE SOLUTION NUMBER NOT AVAILABLE. 
FAI.LED TO CONVERGE ON ELEVATION ANGLE - NO PLAN 
COMPUTED. 
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FSB, Apofld 500 

........ , .. , .. 
of .. .,,, )Ptv'MDMT( BURNOUT VECTOR FOR MANEWER CCSIOIPC, BEGIN TIME = 

....... ,. .... , .. ) PMXXXX ( .... .,,, ........ 
~~~e ........ )pMSVCT{ II ....... 

:c:eDY:::: ) PMSVCT ( 

:::cDY:::: )PMSVCT( 

) ... ........ )PMSEXE( ... 

::::DY:C~· . )PM'1XFR( 

::::DY:::: )PMvlXFR{ 
:::cDY:::: . )PMMXFR( 
........ , ...... )PMMFUD{ ........ .. ...... 
::::DY:::: )Ptv'MFUD( ........ :::: )Ptv'MFUD( ........ 
:::: ........ )PMMFUD( .. " .... 
::::DY:::: )PIv'MFUD( 

.. ,. .... " ........ )PMMFUD( ......... ........ 

........ ........ )PMMFUD( ........ ........ 
:::: .... ". )PMMFUD( ........ 
........ ........ (PMXSPT) ........ 
:::cDY:::: )PMSVEC( 
::::DY:::: ) PM'AMPT ( 

:::cDY~::: ) PM"1MPT ( 
:::cDY:::: )PM'AMPT( 

........ :::c )Ptv'MUDT( 

........ ........ )PMMUDT) ........ 

........ ........ )PMMUDT( 

........ ........ )PMvtUDT( ........ 

........ ...... " )PMvtGPM( 

........ ........ )PMMXFR( 

00/05/00/00.00 T = 00/04/19/40.80 AREA = 200.4 
WEIGHT = 300100.2 
R = 62.80000000 3.93000000 2.14700000 
V = 03.14000000 2.14760000 ~2.14700000 
I LLEGAL ENTRY. CODE = . 32 ' 
MPJ REFLECTS ,REQUESTED CHANGES ••• NO VE;CJOR AVAILAj3LE 
FOR CSM TRAJECTORY UPDATE. , 
UNABLE TO FETCH VECTOR FOR LEM EPHEMERIS EXTENSION -
NO TRAJECTORY UPDATE. 
UNABLE TO MOVE VECTOR TO PRESENT TIME - NO TRAJECTORY 
UPDATE. 
EXECUTION VECTOR FOR MANEUVER CCSIOIPC, BEGIN TIME = 
00/05/00/00.00 
T - 00/04/i9/40.80 AREA - 200.4 WEIGHT - 300100.2 
R = 62.80000000 3.93000000 2.1470QOOO 
V = -3.14000000 2.14760000 -2.14700000 

"'oELETIONTIME-is'- PRIOR TO A FROZEN rvw.JEWER - MPT 
UNCHANGED. 
UNUSABLE MANEWER FOR TRANSFER 
UNABLE TO FETCH VECTOR FOR LEM - MPT UNCHANGED 
rvw.JEUVER DOES NOT EXIST • 
INVALID VECTOR ID - CANNOT FREEZE. , 
rvw.JEUVER NOT EXECUTED ~ CANNOT DELETE AS HISTORY •. 
rvw.JEUVER EXECUTED - CANNOT DELETE AS FUTURE • 
rvw.JEUVER PRIOR TO FROZEN VECTOR TIME - CANNOT FREEZE 
ON THIS VECTOR 
MANEWER NOT FROZEN -CANNOT UNFREEZE • 
rvw.JEUVER EXECUTED - CANNOT UNFREEZE . 
MANEUVER FROZEN - CANNOT DELETE • 
ILLEGAL ENTRY = 48 
UNABLE TO FETCH VECTOR FOR RENDEZVOUS PLANNING REQUEST. 
ERROR CODE 4 FROM POWERED FLIGHT ITERATOR. . 
MNVR TRANSFERRED USING BEST PARAMETERS AVAILABLE. 
UNRECOVERABLE ERROR FROM EMMENI - MPT UNCHANGED. 
FINITE BURN OF MNVR IS PRIOR TO PRESENT TIME OR 
OVERLAPS ANOTHER MNVR - MPT UNCHANGED. 
REQUESTED MANEUVER IS NOT IN MPT - M58 MED IGNORED 
REQUESTED MANEWER IS EXECUTED - M58 MED IGNORED 
REQUEST IS FOR TLI/ASC rvw.JEUVER - M58 MED IGNORED 
REQUESTED MANEWER IS FROZEN - M58 MED IGNORED 
UNABLE TO OBTAIN LIBRATION MATRIX. PROCESSING HALTED. 
MANEUVER TO BE CONFIRMED HAS NOT BEEN EXECUTED -
MPT UNCHANGED. 



MSC Internal Note 
No. 69-FS-2 
Mission G 

-~e~'cDY:C':C )PtJMLLWP( 
:c:cDY:c:c )PtJMXFR( 

)::cDY:,;:~ ) PMMFl)D ( 

:c:cby:::: )PtJMFUD( 

:c:c :c:c )PIMGBL( 
:c:c ... , .. )PfvYv\A.EG( .. " .. " 

:c:: :c:: )PtJMLAEG( 

........ ........ :c:: )PtJMDMT( 

:::cDY:::: )PtJMDMT( 

:c:c ........ ) PtJMDMT ( ,,"' .. " 

:c:c :c:: )PMMGPMC 

:c:cDY:::: )PtJMDMT( 

:::cDY:::: )PtJMDMT( 

:::cDY:::: ) PtJMWTC ( 
:::cDY:::: )PMMSPT( 

~c::bY:::: .~.>r )PMMMLC( 
::::DY:::: )PMSTICN( 

::::EY:::: )PMMMLC( 

:::cDY:::: ) PMMMLC ( 
:::cDY:::: . . )PMMSPT( 

:::cDY:::,: )PM'-lMLC( 
:::cOy:::: ) Ptv'MSPT( 

:::: :::: )PJvMAEG( 
........ ....... )PMMLAEG( .. ,,, .... 
:::: ......... ........ )PMvlAEG( 
:::: ....... jO ......... )PtvMAEG( 

FSB, Apo:+l,o 500 

FAILURE TO CONVERGE. PLANS DELETED. 
ALL SUBSEQUENT MANEWERS .TO .4 MUST BE REPLACED/ 
DELETED/CONFIRMED IN CHRONOLOGICAL ORDER. DUE TO 
THIS CONFIGURATION CHANGE. 
VECTOR FOR FREEZE REQUEST IS WITHIN RANGE OF 
MANEUVER. 4 - CANNOT FREEZE ON THIS VECTOR. 
VECTOR FOR FREEZE REQUEST lS PRIOR TO FROZEN TLI -
CANNOT FREEZE POST-TLI MANEUVER ON THIS VECTOR. 
INVALID CONFIGURATION CODE (27) 
THE AMOUNT OF TIME TO UPDATE THE ELEMENTS EXCEEDS 
FOUR DAYS. 
THE. AMOUNT OF TIME TO UPDATE THE ELEMENTS. EXCEEDS 
FOUR DAYS. . 
AEG/PIATSU ERROR - LONGITUDE OF ASCENDING NODE HAS 
BEEN ZEROED FOR MAN~UVER LCRM02FC . 
MANEUVER L2 OVERLAPS PREVIOUS MPT MANEWER - WILL 
BE SKIPPED BY INTEGRATOR.. ... 
ERROR FROM PMMDAN - DMT DAY/NIGHT INFORMATION ZEROED 
FORfvtAt-lELNER CCS 10 I PC. . . 
UNABLE TO ADVANCE TO SELENOGRAPHIC ARGUMENT OF 
LATITUDE. PROCESSING HALTED. 
UNABLE TO CONVERT VECTORS FROM MEAN TO TRUE - BURN 
INITIATE AND POSTBURN QLiANTITIES FOR MANEWER 
CCSIOIPC WILL BE COMPUTED FROM MEAN VECTORS 
NO FREEFLIGHT VECTOR AT IGNITION FOR MANEWER 
CCS10IPC - EPHEMERIS VECTOR WILL BE \jS.ED. 
DELETE MPT MANEUVERS PRIOR TO ENTERING M55 MED. 
ERROR FROM ENCKEN.I. UNABLE TO MOVE VECTOR TO 
THRESHOLD TIME OR TO GENERATE SEARCH EPHEMERIS -
PROCESSING TERMINATED. 
MISSION PLAN TABLE IS BEING UPDATED. 
CORRECTIVE COMBINATION SOLUTION REENTERED FOR TRANSFER 
OR SINGLE SOLUTION REQUEST. . 
VECTOR FETCH TIME IS PRIOR TO TIME OF LAST FROZEN 
MANEWER. 
UNRECOVERABLE AEG ERROR . 
CALCULATED TIME OUTSIDE LIMITS OF IGNITION. SEARCH 
EPHEMERIS - PROCESSING TERMINATED. 
MLD DATA. TABLE HAS NOT BEEN INITIALIZED •. 
INVALID IGNITION TIME FOR S-IVB TLI MANEWER - MPT 
UNCHANGED. 
INPUT UNACCEPTABLE. 
INPUT UNACCEPTABLE. 
FAILED TO INITIALIZE • 
REENTERED • 
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~::e :::: )PMvlAEG( 
........ :::: . )PM-\LAEG( ......... 
:::cDY:::: )PMt-1SPT( 

:::cDY:::: )PrvvviSPT( 

:::cDY::,:: . )PMl-1SPT( 

........ 
""" ... )PMv1DKI( ...... " 

:e:: :e:: )PM'1DkI( 

:"c:: ~::¢ )Pt1V1DKI( 

:::: ........ )PM'1DKI( ...... " 
:::cDY:c:: )PMfv1DKI ( 

........ :::: )PMtvlDKI( ........ 

:::: :::: )PM'1DKI( 

........ ...", .. )PMfv1DKI( ........ 
" ;)1,.:\ 

:::CDY:::: )PM'1FUD( 

:::cOy:::: )PMtvlFUD( 

::::DY:::: )PMtvlFUD( 

.... ,1'1. .." .... ) PM'-1XFR ( 
:::,~DY:::: )PMtvlSPT( 

......... ........ )PM'-1XFR( ........ ........ 

:::: :::: )PM'1XFR( 

::::DY:::: ) PMfv1DK I ( 

:::cDY:::: )PMtvlIEV( 

:::cDY:::: )PMv1MCD( 
:::cDY:::: ) PMtvlLTR ( 
::::DY:::: )PM'1LTR( 

FAILED TO CONVERGE . 
rAILED TO CONVERGE • 
PRECESSION NUTATION MATRIX UNAVAILABLE - PROCESSING 
TERMINATED. 
TARGET PARAMETERS UNAVAILABLE FOR SPECIFIED LAUNCH 
DAY- PROCESSING TERMINATED • 
TARGET PARAMETERS UNAVAILABLE FOR SPECIFIED INJECTION 
OPPORTUNITY- PROCESSING TERMINATED , 
A REENTRANT TRAJECTORY IN PMtvlPHL. Pl,.AN DELETED. 
A REENTRANT TRAJECTORY IN COELLIPTIC SEQUENCE. NO 
PLAN GENERATED. . 
UNABLE TO SCHEDULE PLAN IN .DKI SCHDULER. NO PLAN 
GENERATED. 

.PL.AN 7 FAI.LED TO CONVERGE IN PMMITL - PLAN RETAINED • 
UNABLE TO OeTAIN TWO-IMPULSE SOLUTION. DKI PLAN 
NOT TRANSFERRED TO MPT. 
UNABLE TO ADD TWO IMPULSE SOLUTION TO COELLIPTIC 
SEQUENCE. 
CONSTRAINT MINIMUM DELTA V VIOLATED IN COELLIPTIC 
SEQUENCE. 
DKIOR COElLIPTIC SEQUENCE ELEVATlON ANGLE PRIOR TO 
PREVIOUS M.ANEUVER. 
ERROR FROMEMSMISS WHILE MOVING VECTOR TO M.ANEUVER 
3 FOR FREEZE REQUEST - ANY PRIOR M.ANEUVERS ARE 
FROZEN CORRECTLY. 
UNABLE TO FETCH CSM VECTOR TO FREEZE M.ANEUVER 5-
ANY PRIOR MANEUVERS ARE FROZEN CORRECTLY. 
ERROR FROM PM'1SPT - .ANY M.ANEUVERS PRIOR TO TLI ARE 
FROZEN CORRECTLY. 
INVALID M.ANEUVER CONFIRMATION OVERRIDE - MPT UNCHANGED • 
DIFFERENCE BETWEEN ACTUAL AND NOMINAL LIFTOFF OUTSIDE 
LIMITS. OF LAUNCH AZIMUTH POLYNOMIAL 
M.ANEUVER 11 TO BE REPLACED IS FROZEN/EXECUTED - MPT 
UNCH.ANGED. 
M.ANEUVER 02 TO BE REPLACED. IS FROZEN/EXECUTED - MPT 
UNCHANGED. 
SPQ PL.AN FAILED TO CONVERGE ON OPTIMUM CSI - PLAN 
RETAINED .• 
NOMINAL TIME OF LIFTOFF FOR SPECIFIED LAUNCH DAY 
UNAVAILABLE - PROCESSING TERMINATED. 
ERROR FROM ELVCNV - PROCESSING TERMINATED. 
UNRECOVERABLE AEG ERROR. PROCESSING HALTED. 
PMMENS UNABLE TO FIND LIBRATION MATRIX. PROCESSING 
HALTED. 
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:,:::DY::~C ) PI'IMLTR ( 

:::cDY:c:: )PtlMPAD( 
x:: :::: )PMv1DMT( 

:c:: :;:: )Pt+11,AEG( .. ,. .... 
""I''' :c:: )PI'IMt:NS ( . 
:::: ~::: .)PI'IMI;:NS( 
:::: :c:: )PMvlLLWP( ...... ,. .. " .. " :::: ) PI'IMLLWP ( 
:::: :c:: )PMv1LLWP( 
.:-c:: :::: )PI'IMLLWP( 
,:): :::c )PI'IMLLWP( 
:::: :::: )PI'IMLLWP( 
:::: ........ )PJ"MLLWP( ........ 
:;):DY:::~ )PI'IMLAI( 

:::cOY?::: ". )PI'IMIEV( 

:::cDY:::: )PM·1IEV( 

........ :::: )PI'IMIEV( ..... ,. .. 

_:::cOy:::: )PfvVvlFUD( 

:::cDY:::: , )PfvVvlLRBTI ( 

:::cOy:::: ) PI'IMLRB TI ( 

:::cDY:::: )PfvVvlLRBTI ( 

:::cDY:::: ) PI'IMLRB TI ( 

:::cOy:::: )PI'IMLRBTI( 

,,:cDY:::: . )PMLRBTI( 

:::cOy:::: )PfvVvlLRBTI ( 

:::cDY:::: )PI"i"MPT( 
::::DY:::: )P/I1MMPT( 

F'SB; 'ApoUo500 

PLEFEM UNABLE TO OBTAINLIBRATION MATRIX. PROCESSING 
HALTED. 
AEGERROR .COMPUTING INITIAL PERIFOCUS. NO SOLUTIONS. 
ERROR CODE -2 RETURNED FROM PMMAPD - INVALID 
APOFOCUS/PERIFOCUS WILL BE DISPLAYED AS ZIS 
UNABLE TO OBTAIN LIBRATION MATRIX. 
UNABLE TO OBTAIN LIBRATIONMATRIX. 
NON-CIRCULAR. O~NON-ELLIPTICAL ORBIT.' 
ERROR IN LONGITUDE PROGRAM. 
ERROR IN INSERTION PROGRAM • 
ERROR IN LUNAR AEG .• 
ERROR IN APOFOCUS-PERIFOCUS PROGRAM. 
ERROR IN TWO-IMPULSE PROGRAM. 
NO. VALID ENTRIES IN DELTA H TABLE. 
FAILURE TO CONVERGE. IN PLAN 1 • PLAN RETAINED • 
ERROR DETECTED IN LUNAR ASCENT INTEGRATOR.. ERROR 
CODE = 24. . 
UNABLE TO CONVERT SPHERICAL ELEMENTS TO R AND V 
VECTORS. PROCESSING HALTED. 
DIFFERENCE BETWEEN ACTUAL AND NOMINAL LIFTOFF TIME 
OUTSIDE LIMITS OF LAUNCH AZIMUTH POLYNOMIAL. 
PROCESSING HALTED. 
LIFTOFF TIME(GMT) = 00/13/00/00.00 LAUNCH AZIMUTH 
(DEG) = 300.l00000 

VECTOR TIME(HRS) = 00/14/00/00.00 CS = ECT 
R(ER) = 1.0000000000 2.0000000000 3.0000000000 

V(ER/HR) = 4.0000000000 5.0000000000 6.0000000000 
CURRENT ANCHOR VECTOR PRIOR TO LAST MANEUVER TO BE 
HISTORY DELETED - CANNOT DELETE. 
COAST INTEGRATOR UNABLE TO OBTAIN PERICYNTHION POINT 
FOR LOI REQUEST - LOI SOLUTIONS ARE UNOBTAINABLE. 
LUNAR APPROACH HYPERBOLA HAS IMPACTING TRAJECTORY ~ 
LOI SOLUTIONS ARE UNOBTAINABLE. 
LUNAR APPROACH HYPERBOLIC PERICYNTHION GREATER THAN 
REQUESTED LPO APOLUNE - LOI SOLUTIONS ARE UNOBTAINABLE. 
UNABLE TO OBTAIN LIBRATION MATRIX FOR LOI REQUEST -
NO SOLUTIONS COMPUTED. 
AEG ERROR ON UPDATE FROM TIME OF LUNAR LANDING TO 
NOMINAL TIME OF LOI - NO SOLUTIONS COMPUTED. 
UNABLE TO PROPAGATE TO REQUIRED NODAL ALTITUDE FOR 
SOLurION 3 - NO SOLUTION COMPUTED. 
COAST INTEGRATOR UNABLE TO OBTAIN REQUIRED NODAL 
ALTITUDE FOR SOLUTION 1 - NO SOLUTION COMPUTED 
ERROR FROM PLEFEM. MPT UNCHANGED. 
UNABLE TO COMPUTE LAMBERT TARGETS. MPT UNCHANGED. 
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~=~e :::: . )PM'>1SPT( 
''', .. 
~ ...... ''', .. .. ...... )PM'1SPT( 
:e:, .. " .... , ........ )PI'-'MGPM( 

:c:: ........ ........ )PI'IMGPM( 

:::: , ...... ". )PMMGPM( 
:::c ........ ........ )PMMLDPP( 

:::: ........ ...... " )PMMLDPP( 

:c:cDY:::: )Pt+\LDPP( 

:c:cDY:::: )PMMLDPP( 

:c:cDYx:c )PMMLDPP( 

:c:cDY:c:c . )PMMLDPP( 

:c:cEY~c:c )PMMLDPP( 

:c:cDY:::: )PMMLDPP( 

:::cDY:::: )PMMLDPP( 

; ,:::cOy.:::: )PMMLDPP( 

:c:c :c:c )PMMLDPP( 
:c:cDY:::: )PMMLDPP( 

FSB, Apollo 50.0 

THE MPTIS BEING UPDATED BY PMMSpf. 
THE MPT IS NOT BEING UPDATED BY PMMSPT. 
PMMAPD ERROR RETURN IN OBTAINING CURRENT APOFOCUS/ 

.PERIFOCUS. PROCESSING HALTED. 
PMMAPD ERROR RETURN IN OBTAINING RESULTANT APOFOCUS/ 
PERIFOCUS. PROCESSING HALTED. 
RESULTANT ORBIT NON/ELLIPTICAL. PROCESSING HALTED. 
UNRECOVERABLE AEG ERROR FROM SUBRIN. PROCESSING·· 
HALTED. 
ERROR IN BACKING THROUGH MANEUVER(S) IN PCPLCH. 
PROCESSING HALTED. 
ERROR IN TRYING TO OBTAIN LM WEIGHT FROM PLAWDT. 
PROCESSING CONTINUED. 
FAILED TO CONYe:RGE IN ASH MANEUVER. PROCESSING 
CONTINUED. 
FAILED TO CONVERGE ON CLOSEST APPROACH IN PCPLCH. 
PROCESSING CONTINUED. 
FAILED TO CONVERGE ON LANDING SITE. PROCESSING 
CONTINUED. 
FAILED TO CONVERGE IN DOr MANEUVER. PROCESSING 
CONTINUED. 
FAILED TO CONVERGE ON A HEIGHT MANEUVER IN PCSAC. 
PROCESSING CONTINUED 
FAILED TO CONVERGE ON A COMMON NODE. PROCESSING 
CONTINUED. 
DELTA V FOR PLANE CHANGE MANEUVER LESS THAN 1 FT/SC. 
NO MANEUVER COMPUTED, PROCESSING CONTINUED. 
ERROR FROM PMMAPD. PROCESSING HALTED. 
FAILED TO CONVERGE ON TIME OF LANDING SITE LONGITUDE 
CROSSING IN PCTLLC - PROCESSING CONTINUED. 
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F.S~. Apollo SOO ' 

6 • .5 MISSION CONTROL PRINTS 

IClCGNmc, 
)C:CCSlClC 
,lClCCSICIC 
~:~cCS)C~C 

ICIC(;N:CIC 
. ~c:c'CS;c:c '. 
)ClCCS:::: 
IC)CCS:m 

,'- ~c:cCS)~:c 
:ClCGNIC:C 
:c:cGN:c~c 

:C'cc;s;c:c 

:c:cGN'c:c 

:c:~N:c,c 

:c:cCS'c:c 

:c:cGN~c:c 

)c:cDY~c:c 

:c::cS'''c 
:c:cDY:::: 

)GMSPHASE( 

)GMSPHASE( 

')GMSPHASE( 
)GMSDISPC 

')GMSDISP( 
)GMSINT( 
)GMSINT( 
)GMSPHASE( , 
)GMSPHASE( 
, )GMSPHASE( 
)GMSPHASE( 
)GMSPHASE( 
)GMSPHASE( 

)GMSPHASE( 

)GMSPHASE( 

)GMS PHASE ( 

)GMSPHASE( 

)GMSPHASE( 

)GMSPHASE( 
)GMSMeD( 
)GMSMED( 
)GMSMED( 

RECYCLE: TO ORBIT L.S. 

[

ABORT MODE 1 H.S.] 
PHA, SI; CHANGE TO "ABORT f'IODE 1 L. S', ABORT MODE 2 H.S. 

, AB0.RT f'IODE 2 L. S. 
RECYCLE TO, PRELAUNCH I 

, INTERNAL FORMAT NUMBER NOT FOUND 
ILLEGAL ENTRY TO GMSDISP 
IMPROPER QUEUE TO GMSINT , 
APOLLO SUPER IS INITIALI ZING:c:cVERS ION XXX:mA54D ' 
ILLEGAL REQUEST FOR ONLINE MESSAGE 
P92 ILLEGAL IF INPUT PRIOR, TO A p80 
NOTCONDITIONED, NO QUEUE RECEIVED FROM LAUNCH 
OVERDUE QUEUE FROM LAUNCH RECEIVED 
CONDITION FOR LAUNCH SIMULATION 

, CONDITION FOR LAUNCH 

PHASE CHANGE TO 

PRELAUNCH I 
LAUNCH 
ORBIT L.S. 
TRANS LUNAR L.S. 
TRANS EARTH L.S. 
TRANS LUNAR H.S. 
TRANS EARTH H.S. 
LUNAR ORBIT 1,...5. 
LUNAR ORBIT H.S. 
REENTRY 
ORBIT H.S. 
ABORT MODE 3 
LAUNCH SIMULATION 

ILLEGAL PHASE CHANG QUEUE 
, [LUNAR ORBIT H.S. TO L. S'J 

PHASE CHANGE FROM, TRANS LUNAR H.S. TO L.S. 
TRANS EARTH H.S. TO L.S. 

[
TRANSEARTH L.S. PHASE] 

RECYCLE TO LUNAR ORBIT L.S. PHASE 
TRANSLUNAR L.S. PHASE 

[
LUNAR ORB IT L. S • ANYWAY] 

H.S. PID NOT STOP, RETURN TO ORBIT TRANS LUNAR L;S. ANYWAY 
TRANS EARTH L. S. />NYWAY 

GET OF PHASE INITIATION DD/HH/MM/SS.TH 
P07 TT WITHOUT CF/CG 
TIME TOO LARGE - MED IGNORED 
P07 VEH CONFLICT (I.E. UPDATE IN PROCESS FOR ANOTHER 
VEHICLE) 
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~C~CDY~C:C )GMSMED( 
:::cDY:::: )GMSMED( 
:c:cDY:::: )GMSMED( 
:::eCS'::: )GMSMED( 
:c:eCS:::: )GMSMED( 
m:CSm: )GMSMED( 
:c:cCS:c:c )GMSMED( 
:c:eCS:::: )GMSMED( 
:c:cDY:::: )GMSMED( 
:c:cDY~~:c )GMSMED( 
:c:eCS:::: )GMSMED( 
:c:cGN'c:c )GMDGMED( 
:c:cCS:c:c )GMGPMED( 
:::eCS:::: )GMGPMED( 
:::eCS:::: )GMGPMED( 
:::eCS:::: )GMGPMED( 

:c:eCS:::: )GMGPMED( 
:::eCS:::: )GMGPMED( 
:::eCS:::: )GMGPMED( 
:c:eCS:::: )GMGPMED( 
:c:cDY:::: )GMGPMED( 

:::cDY:::: )GMGPMED( 

:::eCS:::: )GMGPMED( 
:::cOy:::: )GMGPMED( 

:::eCS:::: )GMGPMED( 
:(:ecS:::: )GMGPMED( 
:::eCS:::: )GMGPMED( 
::::GN:::: )GMGPMED( 
, ...... :::: )GMGMED( ~ ...... 

:::eCS:::: )GMSWAQ( 
:::eCS:::: )GMSWAQ( 
:::eCS:::: )GMSWAQ( 

. .. ::::C5 :~:: )GMSWAQ( 
\' ::::cs:::: ")GMSWAQ( 

:mC$lm )GMSWAQ( 

\ 

P32, ADD ••• STA ALREADY IN TABLE· 
P32, ADD ••• SORRY TABLE FULL 
P32, tIOD/DEL ••• STA NOT IN TABLE 
LATE Q FROM HIGH-SPEED 
INVALID p60 ...; IGNORED 
INVALID TD - IGNORED 
INVALID p81 ...: IGNORED 

. NO/GO GMSMED -'. S RTCHNGE 
PB CANNOT BE ROTATED TO ECI . IGNORED 

FSB, .Apollo S()O' 

P32 E/M CONFLICT, RELEASE TABLE AND RE..,.ENTER MED 
::::::rNVALID PRINT REOUEST:::::: 
MEDIS DISABLED BECAUSEACTUALBH SET BY P77 
P60ACTION ILLEGAL IN PRESENT SUBPHASE 
P92 ACTION ILLEGAL INH.S. OR PRESENT PHASE 
P77 ALREADY ACTIVE . 
P77 MEANs ACTUALMISStON - P70IP71, R21, M99, D07, '014 
DISABLED 
P70/P71, ETC. DisABLED IN ACTUAL MISSION 
p80 HAS INVALID DATE 
NO/GO GMGPMED-S RTCHNGE 
p80 MUST BEI'NPUT PRIOR TO THIS MED 
VECTOR TYPE CONFLICT, RELEASE BUFFER 
(I . E. PI3/P14, VEH $), THE RETRY 
P07 VEH CONFLICT (I.E. UPDATE IN PROCESS FOR ANOTHER 
VEHICLE) . 
INVALID'VEHICLE 
PlO, ' ••• , TRAJ $ ALLOWED ONLY IN NO PHASE, PRELCH,' 
PRELCH2 (L.S.) 
RTERROR NO/GO 
MED REJECTED '- INVALID PHASE 
:::m:lINVALID PRINT REQUESr:m:::: 
P92 REJECTED - NOT ALLOWED IN.NOPHASE 

[

MED NNTEXT OF MED INPUT ] 
MED I\I'J OK • 
MED NN ERR NN PRM NN SBP NN RMP NN 
'GMSWAQ, ID=NNNN, BAD NO OF MSG FROM TLM 
GMSWAQ, ID=I\I'JNN, BAD MSG LENGTH FROM TLM 

. GMSWAQ, IDioNI\I'JN, ERROR TLM CHANGE IS CURRENT STATUS 
GMSWAQ, ID=NNNN, INVALID ID IGNORED 
GMSWAQ, ID=NNNN, TLM UPDATE QUE BUT NOCHA.NGES 
GMSWAQ', I D=NNNN 

I AAAAAAAAAAA I RAW INPUT 
I 

HEX INPUT 
. DATA FRAME 
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lelC mc )GMGCARD( 
mc )GMGCARD( 
~=)C )GMGCARD( 

)c:c :c:c )GMGCARD( 
:c:c )GMGCARD( 

:c:~GN:c:c )GMGCARD( 
·mcCS:cIc )GMSREMED( 

; FSB. Apollo 500 

NO DD CARD TO DEFINE INPUT STREAM -GMGCARD ABORTING 
INVALID HEX CHARACTER IN ABOVE CARD -- CARD IGNORED 
INVALID CHANNEL IN ABOVE CARD -- CARD IGNORED 
IMPROPER FORMA.T IN ABOVE CARD --CARD IGNORED 
I/O ERROR ON CARD READER ••• CARD IGNORED 
INVALID MED INPUT - CARD IGNORED 
RESUME ISSUED WITH 
A - GMT 

MED 
RTIME 

B - NO 
bb 

AND 

C - NO 

J....;.. TIME OPTION 
_B_ DTV ACTION 
_C_ STC ROUTEING 

:e='GN~e·:c .. 
:c:cGN'c;c 

. bb. __ 
)GMSRMMED( . I LLEGAL QUEUE TO GMS RMMED (ID:;NO.)' 

. ',c:cGN'c:c 
:c:cCS'c:: 
:c:cCS'c:c 
mCCSmc 
:mCSmc 
:c:cCS:c:c 
:mCSlclc 
:c:cCS'c:c 
lmCSmc 
,,,cCS'c:c 
:c:cCS:c:c 
lmCSlm 
:c,'cCS:c~c 

:mCSmc 
:c:cCS:c:c 
:c:cCS:c:c 
lClCGNlC:C 
mCGNlclc 
lClCGNlClC 
:c:cGN'c:c 
:c:cGN'c:c 
:mGNlclc 
:c:cGN'c:c 

)GMSRMEDA( NAME HAS BEEN ATTACHED 

)GM$R.MEDA( 
(GMSREMED) 
(GMSREMED) 
(GMLRESR.T) 
(GMLRESRT) 
)GMLRESRT( 
(GMLR.ESRT) 
(GMLRESRT) 
)GMLRESRT( 
(GMLRESRT) 
(GMLRESRT) 
(GMLRESRT) 
(GMLRESRT) 
(GMLRESRT) 
(GMLRESRT) 
)GMLRESRT( 
)GMSWITCH( 
)GM5WITCH( 
)GMSWITCH( 
)GMSWITCH( , 
)GMSWITCH( 
)GMSWITCH( 
)GMSWITCH( 

RTATTACHED 
DTDELETED 
DTLOADED 
RTPURGED 
RTDETACHED 

ILLEGAL QUEUE WAS IGNORED 
RESUME ISSUED-SYSTEM IN NONRESTART MODE 
:cERRORlc TIME PARAMETER VALID ON' lCRWc Me:D ONLY 
TYPE A RESTART TAPE WRITTEN 
TYPE B RESTART TAPE WRITTEN 
CHANNEL-TO-CHANNEL RESTART COMPLETED 
RESTART TAPE READ INTO DSC - ENTER RESUME 
CHANNEL-TO-CHANNEL RESTART IN PROGRESS 
SYSTEM PROCESSING RESUMED VIA SWITCH RESUME (DEFAULT) 
TAPE'RESTART INTERRUPTED BY CHN-TO-CHN REQ 
WRITE RETRY FAILED CHECK TAPE DRIVE, 
Rc=8 ON FIRST WRITE ATTEMPT - WILL RETRY 
Rc=4 ON FIRST WRITE ATTEMPT WILL RETRY 
RESUME ISSUED SYSTEM IN. NONRESTART MODE 
CHANNEL-TO-CHANNEL RESTART FAILED 
ILLEGAL ID RECEIVED BY RESTART SUPERVISOR 
INVALID INPUT ID 
TWO ESOS WORD l'S 
ESOS WORD 1 - WORD 2 OUT-OF-ORDER 
TWO,ESOS WORD 2 -S 
ESOS WORD 2 ONLY 
WRONG NUMBER OF MESSAGES 
INVALID SWITCH OR STATUS 
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:C:~GN}::C )GMSWITCH( 
:c:cGN'c:c )GMSWITCH( 
:c:cGN:c:c )GMSWITCH( 
:c:cGN'c:c )GMSWITCH( 
:c:cGN'c:c )GMSwiTCH( . 
:c:cGN'c:c )GMSWlTCH( 
:c:cGN'C)'C )GMSWITCH( 
:c:cGN'c:c )GMSWITCH( 
:c:cGN'c:c )GMSWITCH( 
:c:cGN'c:c )GMSWITCH( 
:c:cGN)c:c )GMSWITCH( 
~c:cGN:c:c )GMSWITCH( 

:mGN:m )GMSWITCH( 
:c:cGN:c:c )GMSWITCH( 
:c:cGN'c:c )GMSWITCH( 
:c:cGN'c:c )GMSWITCH( 
)c::SN)C)C )GMSWITCH( 
)C)cGN)C)C )GMSWITCH( 

)C)cGN)C)C )GMSWITCH( 
:c:cGN)c:c )GM'swiTCH( 
:c:cCS:c:c )GMSDELOG( 

:mCS:::: )GMSDELOG( 

:c:ecs:::: )GMSDELOG( 

:mCs:m )GMSDELOG( 

INVALID AMSK REQUEST 
INVALID ESOS SWITCH 
P96 REJECTED ~ WRONG NO., OF MSGS. ' 
P96 REJECTED- BAD SWCHOR STATS 
WRONG'NO. OF OCTAL.CHARACTERS 
INVAliD OCTAL CHARACTER 
P96RE.J~CTED - WRONG NO. OCT CML\R 
p'96 REJECTED- INVALID OCTAL CHAR 

,P96 ,REJECTED - INVALID AMSK 
INVALID DATA SElECrSWITCH 
INVALID DATA SUB-SELECT SWITCH 
INVALID PCK SWITCH 

FSB,Apollo 500 

P96,A,B IGNORED - INHIBIT SWITCH STILL ON 
A - EVENT 
B - STATUS '. . . 
ALL SWITCHES RESET/iNITIAL ,sTS. 
INVALID SWITCH OR STATUS':":::::::: 
WEDGE ANG.LE SWITCH SET ON 
GDO ABT GUID SWCHOVER SET ON 
GDO DEL AZ COMP SWITCH SET ON 
MED P96 SET A B .. 

~ = ~i!~sr: " 
. INHIBIT swrlCH SETON 
INHIBIT SWITCH TURNED OFF 
ILLOGICALRTCC SWITCH INPUT FROM COM 
SUP CONSOLE ' 

DELOG TEST STARTED FOR CIM 
- NEXT ~ACI.M.'J'. MED 

CPIN 

20 INPUTS OR NEXT 20 SECONDS 

rbbbbbb 1 
'19uTPunJ 

~bbb j 
(OC.TAl 
(HEX 

ACIM 

DELOG TEST fbbbJ>bb .. hl. l! TIME OUTJ 

DEFAULT 
CIM 
ACIM 
MEP 

NNNNNNNNNN 
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~C~CGN~~~C 

~c~cGN~c~c 

~c~:CS~c:c 

. :c:cCS:c:c 
:c:cCS:c:c 
:c:cCS:c:c 

)GMSPRINT( 
)GMSPRINT( 
)GMLCSLQD( 
)GMLCSLQD( 
)GMLCSLQD( 
)GMLCSLQD( 

FSB, Apollo 500 

ILLEGAL QUEUE IGNORED 
UNABLE TO INITIATE TABLES - ALL PRINTING SUPPRESSED 
ILLEGAL QUEUE ID RECEIVED 
LCS ALLOCATION HAS COMPLETED 
ONE OR MORE DATA TABLES WERE NOT LCS ALLOCATED 

~
GMSR. EMEDJ WAS NOT ALLOCATED TO LCS 
GMLRESRT 
GMGMED 

ZDMSPVT 
)GMLCSLQD( (PROGRAMS] HAVE BEEN [LOADED] 

. TABLES . DELETED 
)GMLCSLQD( MODULE NOT LOADED OR DELETED - CODE XXX 
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FSB, Apollo 500 

6.6 TWECTORY DETERMl;NATION PRINTS 

)BMSVEC( 

[
)BMSINT(] 

BMPPLT( 

)BMDPLT( ] 

~.~.i~~.:. fC.· 
. BMSVEC( 

U~:.·' !~~~~D~( .. )BMDPLT( 
BMSINT( 

·u·~r .. ~.S~~HD(~·· 
)BMSINT.( 

BMSLPC( 

8r.~. :~~~D(l.· 
8BMSINT( J 
. [5.i~~~~L(J 

)BMSINT( 
)BMSLPC( 
)BMSVEC( 

[. 5:g:~~~D(J' )BMSINT( 
)BMSLPC( 
)BMSVEC( 

::::SE:::: . u~:g~~~~Q(J 
. )BMSINT( 

BMSLPC( 

U
BMJ. RES ID(] 

)BMJPLT( 
)BMSINT( 
. BMSLPC( 

SPACECRAFT BELOW EI, OPTION~ VECTOR X 

SPACECRAFT BELOW EI, OPTION. ~ VEHICLE 1.. 

BAD INPUT TORMSMIC, OPTlON.xx, VEHICLE 1. . 

PHASE ERROR, OPTION ~ VECTOR ! 

PHASE ERROR, OPTION xx., VEHICLE 1.. 

VECTOR ROTATION ERROR, OPTION ~ VECTOR ~ 

VECTOR ROTATION ERROR, OPTION ~ VEHICLE 1.. 

BURN NI ERROR XXXX, OPTION ~ VECTOR ~ 

BURN NI ERROR XXXX, OPTION ~ VEHICLE ;. 

INTERPOLATION ERROR XXXX, OPTION xx., VEHICLE I,. 

EPHEMERIS FETCH ERROR XXXX, OPTION ~ VEHICLE ~. 

EPHEMERIS FETCH ERROR XXXX, OPTION '.f:i.J VECTOR! 
ENTRY NI ERROR XXXX, OPTION '.f:i.J VECTOR X 

ENTRY NI ERROR XXXX, OPTION ~ VEHICLE ~. 

MISC. NI ERROR XXXX,' OPTION ~ VEHICLE ~. 

6.6-1 



MSC Internal Note 
No. 69-FS-2 
Mission G 

........ :c:c ... "' ..... 

::~:SE:::: 

:c:eSE'c:: 

:,:eSE'::: 

:::eSE'::: 

:::eSE'::: 

,,:eSE":' 
,::eSE'::' 
::::5 E'::: 
::::5 E'::: 

:::eSE'::: 
:c:: :::: 

)BMSVEC( 

GBMRSDC(J, 
BMSLPC( 

)f3t.1~ LJ,\MA.C 

C?Bf'.'GtHA'IN(] 
)BMDPLT( 
)BMSMED( 

)BMSVPS( 

)BMSVPS( 
)BMSL..MAA( 
)BMSLAMA( 
)BMSLAMA( , 

)BMSLAMA( 

)BMSL..MAA( 
)BMPREP( 

U
BMPREP( J 

' )B,MLMEDC" ' 
)BMLMTE( , " 

BMSL..MAA( 
) BMS LAMA( 

[
)BMLMED( -, 
)BMSLAMAeJ 
)BMLMED( 

FSB, Ap6Uo 50'ff~ 
" -,0· -. " 

,MISC. NI ERROR XXX·X, OPTION :J:::0 VECTOR K" 
RESIDUALS CANNOT BE COMPUTED FOR XXXXXXXX, STATUS 
BITS VZZZ. ' 
ERROR'NUMBER X FROM LANDMARK 

1 NO CSM VECTOR 
START 2 CANNOT TAKE SQ. RT. 

3 PLEFEM ERROR SET 
BATCH 'XXX FOR VEHICLE K NOT CORRECTED FOR 
REFRACTION, ERROR NUMBER XXX. 
STARTER PROCESSING ERROR NUMBER XX ' 
VP PBI INP(JT xxxxxXXX XXXXXX XX REJECTED ERROR 
NO. XXX -
ERROR NUMBER XXX '" 
LXX1-YYJ ANI) LXx2-YY2 LANDSITES DO ,NOT AGREE. 
OFFSET DOES NOT EXIST IN LXX-YY. 
UNABLE TO INTEGRATE OVER ONBOARD DATA BATCH 
RDR-YY 
, OR 

LXX-YY 

MANEUVER OVERLAPS OR EXISTS WITHIN ON BOARD DATA 
BATCHRDR~44 ' ' , 

OR 
LXX-YY , 

MISHAP NUMBER FOR ONBOARD DATA PROCESSING = XX 
XXX-xx IS NOW xxx-Xx 

XXX-XX IS UNA,VAI LABLE 

ID: XXX-XX ANCHOR GMT: XXX:XX:XX NO. OBS XX 
OFFSET OBS PRESENT X ' ," 

LANDSITE POSITION: PH I,~XX. XXXX~LAMBDA::XXX. XXX~ 
R =XXXX.XXX ' , 

CHANGE:' D(PHO:o±X.XXXX D(LAMBDA):o±XX.XXXX 
D(R )=±xxX. XXX 

OUTPUT COVARIANCE DIAGONAL:S(PHI)=XXXXX.X 
S(LAMBDA)=XXXXX.X S(R)=XXXXX.X 

CSM VECTOR: , ID XXXXXX ,REFSMAT USED: 22QQ25. 
ALPHA COEFFICIENTS: ALPHA (A) XX 

LANDMARK XX NOT FOUND IN LANDMARK TABLE 

LANDMARK TABLE FULL., LANDMARK XX NOT ADDED TO TABLE 
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lClC :m )BMLMED( 

)BMLMED( 

~C'~SE'='C )BMDTIMSU( 

)C~CSE~c,c )BMTEST( 
:c:c . )c:c )BMSVPS( 
:c~c ,c:c· . )BMSVPS( 

:c:c :c:c )BMSVEC( 
. :c:c :c:c )BMSVEC( 
:c:c :c:c )BMSVE:C( 
lmSE:lc): )BMSPBI( 
:c:eSE'c:: )BMSPBI( 
lClcSE:m )6MSLPC( 
'.c,'eSE":: )!3MSLPC( 
:c:cSE":c )BMSLPC( 

FSB! Apollo 500 
~ ". 

(
OPTICS) 

NEW A.LPHA VALUES FOR (OR) DATA: 
. RR 

f~~r = XX AL_CD) = XX AlPHACA) = XX 

~A =:~~ ~:= :~X:·:D {x~~~~x} 
(OR) 

PNGCS 
COV-B IS NOW: S(PHI) = XXXXX.X S(IJIM!3DA) = XXXXX.X . 
S(R) = XXXXX.X 
LANDMARK: XX OLD ENTRY: PHI = Xx.XXXX~ 
·IJIMBDA = XXX. XXX~ R = XXXX. XXX LS ID = .(S. 
D(PHI) = XX.XXXX D(LAMBDA) =XXXX.XXX OCR) = XXXX.XXX 

NEW ENTRY: PHI = XXX.XXX~ . 
LAMBDA = XXX. XXX~ R = XXXX. XXX ID = X 
D(PHI) = XX.XXXX D(IJIMBDA) = XXX.XXXX OCR) = XXXX.XXX 
LANDM6.RK: XX NEW ENTRY: PHI = XX .XXXX~ 
LAMBDA = XX~XXXX~ R = XXXX.XXX LSID =~ 
D(PHI) = XX.XXXX D(IJIMBDA) = XXX.XXXX D(R) = XXXX.XXX 
BEST LM POSITION VECTOR. IS NOW.: 
PHI = XX.XXX LAMBDA = XXx.XXXXW R = XXXX.XXX 

XXX-XX 
(OR) 
AGS 
(OR) 

PNGCS 
STAT I /TIME COMBINATION NOT FOUND IN BZTlME - DELETE 
REQUEST IGNORED 
ERROR NUMBER 1 
VP PBI INPUT XXXXXX XXXXXX XX ACCEPTED 
XXXXXXXX NOW A POSSIBLE YYYY ANCHOR VECTOR 
SITE = ~ REF = XXX T = XX/XX'/XX/XX.XX 
X = +XX.XXXXXXXXX -V-= +XX.XXXXXXXXX E:TC. 
CANNOT FIND VECTOR X -
CANNOT CQ\1PUTE ELEMENTS FOR VECTOR ~ 
START OR END TIME WITHIN MANEUVER, VECTOR ~ 
NO ACCEPTED DC CAN !3E FOUND FOR UVT UPDATE. 
NO ACTION ON DC PBI INPUT. 
OVER 50 BIASES IN BIAS TABLE - VEHICLE X 
DC MANEUVER CUTOFF GREATER THAN MPT MANEUVER CUTOFF 
S14 MUST BE ENTERED BEFORE S15, s16, OR S17 
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~~'~SE~t~t 

:t:~SE:t:e 

~c::SE:e:c 

:::eSE'::: 

:(:eSE'::: 
:::eSE'::: i: 
:::eSE':::'> 

:::eSE'::: 
:(:eSE'.:,:,:,: ;; 
::::SE:c:: 
:::eSE'::: 
:c:: :::: 
:::: :c:: ", 

~~ .. ~ ........ :::: 

:::eSE'::: 
:'c::SE~::: ' 
"JO .. ' , ... .. ........ " .... " 

::::5 E:::: 
...... 1' .... " .. :::: 
........ .. .. " .. .. "' .. " ........ 
::::5 E::::' 
::::S~:::: 

l:::SElm 
:::: .. " .... 

:::: :::: 

:::eSE'::: 
........ .. ...... ........ .. .... " 

........ ..1' .. .. .. ".... .. .... .. 

)BMSLPC( 

)BMSLPC( 
)BMSLPC( 

)BMSLPC( 
" 

)BMSLPC( 
" )eMSLPC( 
"')BMSLP'C( 

\)BMSLPC( 
. )BMSLPC'( 

)BMSLPC( 
)BMSLPC( 
)BMSLPC( 
)BMSMED( 

)BMSINT( 

)BMQLSMED( 
, ')BMQLSMED( 
, )BMQLSMED( 

)BMQLSINP( 
)BMSPBI( 
)BMSPBI( 
)BMSMED( 
)BMSMED( 
)eMSMED( 
)BMQLSINP( 

)BMQLSINP( 

)BMfI1TPt:( 
)BM'-1MA.N( 

)BMDRESID( 

[
)BMGSTA( J 
)GMDTIMSUC 
)BM,;STA( 

FSB. Ap61105.00' 
,'.," . .''. . 

COVARIANtE INVERSION ERROR +.xxXXE±xx WILL DO 
SINGLE STATION. VEHICLE X 
REOUESTED SUPERBATCH XXX NOT IN POST-DC CHAIN 
SUPERBATCH BEGIN OR END"rD ISi::XCLUDED FROM , 
SUPERBATCH . ". ' 
ZERO DELTj\ V MANEWER, CANNOT DO MANEUVER 
PROPAGATION, VEHICLE 1. 
BMMACC, ERROR - ALL DATA TAGGED INVALID. VEHICLE X 
BMMACC ERROR - BAD EPHEMERis' , -
B~CC ERROR':" LESS THAN 6 VECTORS IN EPHEMERIS. 
VEHICLE X 
BIAS'(ES)-REQUESTED FOR STATIONS NOT IN SUPERBATCH 
516 MED STATION ID NOT FOUND IN GZSTCH ' . 

'MANEWER WITHIN SUPERBATCH. 'VEHICLE X 
BAD RESIDUALS TN SELECTION EDirING. VEHICLE X 
STA.ID VEH' X XXXX OBS XXXX.DOPPLER ETC. -
DC MEDSXX ENTERED TO REPEAT FROM BATCH XXX FOR 

,. VEHICLE x. 
CORRECTED DC ANCHOR VECTOR FOR VEHICLE N AT 

,XX/XX/XX/XX.XX 
+XX • XXXXxXX ... ETC. 
NO DATA SAVED. FOR REQUESTED StATION 
BEACON, NUMBER TOO LARGE 
DUPLICATE BATCH FOR XXXX VEHICLE Y 
Yy.oBSERVATIONS -- -
TOO MANY STATIONS TRANSMITtING 
MANUAL DECISION ~~S~tf, ~D6~bATE - UVT ON AAAANNN. 
DC PBI ENTRY XXXX XXXXXX XXXXXX XXX FOR VEHICLE X • 
REQUESTED MANEWER DOE:S NOT EXIS-'=:- -
REPEAT TO A STATION IN THE FUTURE • 

. MANUAL MODE REQUIRED. 
XXXX RADAR START OF TRANSMISSION, VEHICLE 1J 

ACTIVE 
PASSIVE 

XX,XX RADAR END OF TRANSMISSION~ VEHICLE Y 
, -- I""ASSIVE -XX OBS., YY DOPPLER,ZZ DEG., ~ 

REQUESTED DATA ,TYPE NOT PRESENT. 
MANEUVER UNCERTAINTIES 
SIGMA(A) = +XXXE+XX SIGNMA(P)= +XXXE+XX 
SIGMA(N)= ±:XXXE±:XX - - , 
TABLE NOT INITIALIZED., 

, STATION NOT FOUND iN GZStCH 

INVALID C~RACTERISTIC NUMBER 
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GBMDBATCH(] 
::::SE~':( )BMDRESID( 

BMSPBI( 
::::SE:c:c CBMQLSINP(] 

)BMQLSMED( 
........ ........ )BMSVEC( ....... ....... 

:c:cSE:c:: )BMSLPC( 

[)BMSPBIC ] ::::SE:::: )BMSMED( 
)Bf'lGPRIME( 

::::SE:::: [)BMSLPC(J 
)BMRSDC( 

:c:: ::~ [)BMDBATCA(] 
)BMDRESID( 

[)B~PLT( ] 
::::SE:::: . )BMDRESID( 

)BMSINT( 
)BMSLPC( 

[)B~PLT( J )BMGCHAIN( 
::::SE:::: )BMMTPE( 

) BMSMED ( 
)BMSPBI( 

FSB, Apollo 500 

DC TABLE NOT INITIALIZED FOR VEHICLE ~. 

STATION NOT TRANSMITIING 

ILLEGAL REQUEST FOR BACKWARD INTEGRATION, 
VECTOR .!S 
ILLEGAL REQUEST FOR BACKWARD INTEGRATION, 
VEHICLE .!S. 

ILLEGAL INPUT XXXXXXXX •••• 

3-WAY BATCH IS BEFORE 1ST TIME IN PRIMARY SWITCH 
TABLE. VEHICLE .!S . 
NO STATIONS AVAILABLE. 

XXXXXXX NOT AVAILABLE. 

BATCH(ES) xxx xxx xxx xxx '" UNAVAILABLE FOR 
XXX MED. 
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6.7 LAUNCH PRINTS 

~~)= )'" 
"'c :c:c 
meSE:::e 

. m:selCle 
:c:, 1m 

:c:c :c:c 
:c:c lele> 
:C)cCS:c:c 
:c:cGN'c:c 

:c:c :c:c 

)LCGINIT3( 
)L~GINIT3( 

)IJ'IG I NITZ( 
. )LMGINITZ( 

)LMGINITZ( 
)L~INITZ( 
)~INITZ( 
(i,.M'4GRP) 

(IJ.M;EP) 
)u+1MoP( 
)LMQCB.AND( 
)LMQH I GHS ( 

)LMQHIGHS( 
)LMQIPRRD( 
)L.MqIPRRD( 
)tyQUSBLR( 
)IJv1RMANU1( 
)LMRMA.NU1( 

)LMRMANU1( 

FSB ,Apo;Uo 500 

LAUNCH IMPROPERLY CONDITIONED 
TARGET VECTOR (ECT) T=XX/XX/XX/XX.1 
X=' X.XXXXXXXX Y = X.XXXXXXXX'Z = X.XXXXXXXX 
VX=X.XXXXXXXX VY= X.XXXXXXXX VZ=X.XXXXXXXX 
UNIT VECTOR 
X:e=X.XXXXXXXX y:e = X.XXXXXXXX Z:e = X.XXXXXXXX 
LINE 1 THE FOLLOWING SITES CAN BE PROCESSED 

IN THE XXXXXXXX PHASE 
LINE 2 ETRMLAC ETRPATCETRGTIC ETRANTC ETRCNVC 

• BDAC ETRASCC 

N 
)LCGINIT3( SIVB CUTOFF ESOS TO NORMAL, ALL OTHERS 

, TO HOLD, NO EVENT, FULL LIFT 
CONDITION FOR HIGH SPEED ORBIT 
(LCGINIT3) DESIRED INSERTION VECTOR 
T= XX/XX/XX/XX.X X = X.XXXXXXXX Y = X.XXXXXXXX 
Z = X.XXXXXXXX VX = X.XXXXXXXX VY = X.XXXXXXXX 
VZ = X.XXXXXXXX 
)LCGINiT3( MSSSETTO NORMAL, TARGET = I II 
)LCGINIT3( SELECTED SOURCE = IP SMOOTH 
)l.MGINITZ( CONDITION FOR. LAUNCH 
YYY REFSMAT (ECT-PLOTFORM) YW (ECI-PLATFORM) 
XX=±.XXX~ XY=.XXXX, ZY=XXX XX=XX, XY=XX . ZY= 
YX= .XXX, YY=.XXXX, ZX=xxX YX=XX, YY=XX ZX= 
ZX= .XXX, ZY=.XXXX, ZZ:;:XXX ZX=XX, ZY=XX ZZ= 
(WHERE YYY = IU1, IU2, OR CSM) 
VEHICLE OPTION INVALID ~ NO PLATFORM COMPUTED 
INVALID VECTOR TIME TAG 
NEW ORBIT C-BAND STATION = XXXXXXX 
INVALID MED INPUT, ENTER A STOP MED AND RETRY IN 

30 SECONDS 
UNABLE TO CHANGE MPLVID 
NEW IPR STATION XXXXXXX I:. 
NEW IPR STATION = XXXXXXX 
NEW USB STATION = XXXXXXX 
ID 1006 WRONG MESSAGE LENGTH 
GOO DELTA AZIMUTH PBI ENTRY 

SUB 
USB 

SELECTED SOURCE IS IU 
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~~:ccs:e:= 

::::CS}=:c 
:c:cC$:.r:: 

'.''-.:; : 

:::CDY:C:: 
:::cDY:::: 
::::DY:::: 

:::CGN:::: 

:::cGN:::: 

:::cGN:::: 

::::GN~:~ 

::::CS:::c 

:::cGN:::: 

)LMRMl\NU1( 

)LMRMtWUl( , 
)LMRMl\NU1( 
)u.'RMl\NU1( 

)LMRMANU1( 

)LMRMANU1( 

)LMRfv\ANU1( 

')LMRMl\NU1( 
)LMR.Ml\NU1( 
)LMRMl\NU1( 

.)L,MRMANU1( 

)LMRMANU1(. 

) LMRMl\NUl ( 

) LMRMl\NUl ( 

)LMRMl\NU1( 

)LMRMl\NU1( 

) LMRMl\NU2 ( 

)LMRMl\NU1( 

FSB ;' Apollo 500 

IPR 
IPS 
SHIP 

SUBSELECTED SOURCE 

WRONG NUMBER OF MESSAGES 
ERROR IN ID NUMBER 
ID 1005::1 LLOGICAL INPUT::. 
2 WORD I ~ I 's . 

1 
2 

ID lOO 3 WRONG MESSAGE LENGTH 
4, 
5 

ID 100 I ~I ILLOGICAL BIT PATTERN 

ID 100 I,~ I ILLoGICAL ,BIT PATTERN 

LIFT 
MODE 
A/H/O 
RANGE 

PCK ILLOGICAL BITS SET 

.ADAPTER SEP. ASSUMED. OFF , 

. ".':: 

ADAPTt:R SEP ASSUMED ON . .' '. , ., 
ABORT SWITCH SET :: NOT VALID FOR 1,..M:\ HOLD ASSl-MED 

. . EVENT 

I LIFT OF,F'I ESO SWIT,CH TO NO EVENT 
S4B, CUTOFF . " . . . NORMAL 
Lt:S ABORT 
THRUST 
ADAPTER SED 
TWR JETTI SON 
SHROUD JETTISON 

ESO SWITCH TO 

HOLD SWITCH SET ON 
ORBIT . 

I EVENT I 
NO· EVENT 

I 
ABORT 

RFO RANGEPB! SET TO '. "r~~E lui. , 
GUIDANCE OFFICER WEDGE ANGLE MONITOR PBI SET.Cl'J 

FULL \ 
LIFT SWITCH TO HALF LIFT 

ZERO 

.I LLOG I CAL QUEUE . lTWO. I 
ABORT MODE SELECT SWITCH = NORMAL 
, THREE 
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:C:~SE:C:C 

:c:cSE:c:c 
)c:: :u: 

)LMRM.ANU2( 
, )LMRM.ANU2( 

, , )IJ:1RM.ANU 3 ( 
.)I.,MRI;1ANU3( 

, , ) V'RMANu4( 
)L.MRMANuK 

)LMRMo\NU4( 
)l.MRM.ANu4( 
)LMRMIl.NU4( 

)L,MRMlWJ5( 

) LMRM.ANU5 ( 

)1.;MRM.ANU7( 

)l-MRMo\NU7( 
) LMRM.ANU7(
) LMRMANU7 ( 

) LMRM.ANU7 ( 

)LMRM.ANU7( 

)LMRM.ANU7( 

) LMRM.ANU7 ( 

)LMRM.ANU7( 
)LMSNCTRI-( 
)LMTMSTRP( 

"FSJ3 •. Apollo 500 

ILLOGICAL QUEUE, ,,', 
IPS LIFTOFF TO I ~~ I EVENT 

ILLOGICAL INpUT 
. TELEMETRY OF S4B CUTOFF TO I ~J ' 'EVENT 

LAUNCH,AZIMUTH QUEUE' , 
lUGMTGRR FOR 1 ~MI , SET TO DD/HH/MM/SS. TH 

CORRECTED LIFTOFF TIME = DD/HH/MM/SS.TH 
ILLOGICAL INPUT 
LAUNCH TRANSFER TO HIGH-SPEED ABORT 

SELECTED SOURCE ::; 

IU 
" USB 

AGC 
SUB 
LGC 

SUBSELECTED SOURCE' '= I~~~ I 
SHIP 

INVALID ID 

TELEMETRY SOURCE = ~~: ~GS 
THRUST ESO SWITCH NO CHANGE 
CS(l) INVALID 10 

, 

10 130011 ILLOGICAL BIT PATTERN 
3002 

ID 

ID 
1
30011 WRONG NUMBER OF MESSAGES 
3002 

1
30011 WRONG MESSAGE LENGTH 
3002 

THRUST ESOS 2 WORD I~ 1 's 

THRUST ESOS SWITCH TO 1 EVENT 1 
NO EVENT 

INVALID TELEMETRY SELECTED SOURCE SWITCH 
)LMSNCTRL( EPHEMERIS HAS NOT BEEN GENERATED 
iHE AVERAGE VECTOR FOR THE SELECTED SOURCE 
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FSB, Apl>1l~':560 
,', '" . . 

AT CUT-OFF IS 
T = 
X = Y = Z = 

'f0.I.::: ...... YV= ...... ZV:·. 
":clClCTHE MANEWER" SOURCE NAME "FREEIPOWERED .' . 
FLIGHT I 5 ::.:m" . 

TIMEX XZ VX'·yy VZ 
. AREA.WEIGHT MO.NEWERQUANTITIES 

LCMSPEED COLLECTION TIME AND GMT OF SSP 
I F IT OCCURRED: . '. . 

. ,,:cmcTHE CURRENT" SOURCe NAME "FREEiflOWERED 
. FLIGHT VECTOR IS m:lCIl 

. TIME x·x z VX VY vz 
AREA WEIGHT 

~:~:SE:::: 

:c:eSE'::c 
(LMXPRNTR) ERRONEOl)S NUMBER OF MESSAGES FOR PR·INTOUT. 
(LMXPRNTR) 'ERRONEOUS LENGTH OF MESSAGES FOR PRINTOUT. 
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MSC ,Internal Note 
No. 69-FS-2 
Mission (j 

F:SB, Apqllo SOO 

6.8 TTF !REENTRY /R'J:E PRINTS 

6.8.1TTF Prints 

:::, 
:c:c 
::)C 

:c:c 
me 
::)C 
me 
:cx 
:C)C 

:c:c 
:c:c 
:c:c 
'c:c 
:c" 
:c:c 
:c:c 
:c:c 
:c:c 
:c:c 
:c:c 

,:)c :c:: 
me :c:c 
:uc :C:C' 

:c:c :c:c 
::" :c:c 
:c:c :c:c 
me :c" 
:c:c :c:c 
:c:c :c:c 
me :c:c 
me ' :::c 
"C:C . . :c:c· 

I :c:c :c:c 
:c:~ :c:c 

''' .... ,,~ .. , .:C:C "" 

:c:c . :::c 
tC:c :c:c 

,)i'c:c :c:c 
. :::c :c:c 
,c::ee:::: 

(RMSDBMP) 
(RM)DBMP) 
(RM)GTS) , 

(RMDRTSEP) 
(RMDRXDV) 
(RMDTARG) 
(Rfv'MDBF) 
(Rt-'MDBF) 
(Rf"MDBF) 

'(RM\1DBF) 
,(RtAMDBF) 
(Rt-'MbBF) 
'(Rt-f.1DBF) 
(Rt-'MDBF) 
(RM\1DBF)' 
(Rt'MDBF) 
(RMM)BF) 
(Rfv1MDBF) 
CRtAMDBF) 
(Rt+1DBF) 
(ROOBF) 
(Rt-'MDBF) 
(Rt-'MDBF) 
(Rt-AMDBF) 
(Rfv1MDBF) 
(RMSDBtvtP) 
(RMSPBMP), 
(RMSDBMP) 
(RMSDBtvtP) 
(RMSDBtvtP) 
(RMSDBMP) 

,(RMSDBtvtP) , 
(RMSDBtvtP) 
(RMSDBMP) . 
(RMSDBMP) 
(RMSDBtvtP) 
(RMSDBtvtP) . 
(RMSDBMP) 
(RMSDBtvtP) 
(RSMED) 

UVT VECTOR REQUEST INVALID. 
MSK 356 RECEIVED AN INVALID V~HICLE ID. 
LONGITUDE CONVERGENCE FAILURE,- LONGITUDE 
DIFFERENCE = XXXX.XXX (RAD). 
MSK 355 RECEIVED AN INVALID VEHICLE ID. 
MSK 329 RECEIVED AN, INVALID VEHICLE ID. 
MSK 335 RECEIVED AN INVALID VEHICLE ID. 
MPT MANEUVER TOO NEAR RETRO 
SEPARATION MNVR VIOLATES PRESENT TIME COr,.lSTRAINT 
RETRO IS WITHIN AMPT MANEUVER 
BURNOUT REV .IS AFTER TARGET REV 
LESS THAN 2 REVS IN ,CAPE CROSSING TABI£ ' 
NOT 18 MIN BETWEEN TL/TRAFTER CONSTRAINTS 
SEPARATION MNVRNOT WITHIN FINAL TL/TR BOUNDS 
RETRO VIOLATES PRESENT TIME +10 MIN CONSTRAINT 
MPT MANEUVER STARTS BETWEEN TSEP AND TRETRO 
MPT MANEUVER TOO NEAR SEPARATION 
MPT MANEUVER OVERLAPS RETRO AND/OR SEPARATION 
INSUFFICIENT EPHEMERIS AVAILABLE 
TARGET REV NOT IN CAPE CROSSING TABLE 
UNABLE TO FETCH INITIAL VECTOR FOR 2-BODY 
HYPERBOLIC ORBIT. VECTOR IN 2-BODY ROUTINE 
HYPERBOLIC ORBIT VECTOR IN 2-BODY' ROUTINE 
INPUT RETRO TIME LESS THAN SHAPING TIME 
RETRO NOT WITHIN FINALTL/TR BOUNDARIES 
2-BODYTARGET PASSAGE DID NOT CONVERGE 
NO CONVERGENCE ON CONTINGEACY TARGETS IN THREE REVS. 
NO CONVERGENCE ON PRIMARY TARGETS IN THREE REVS. 
LESS THAN 8TH ORDER INTERPOLATION - CONTINUING 
Et-AMENI ,- TIME RIGHT REACHED BEFORE 412K 
RtAMYNI - TIME RIGHT REACHED BEFORE IMPACT. 
EMMENI - SUN - MOON EPHEMERIS ERROR. 
NO CONVERGENCE ON MANUAL TARGET. 
COMPUTATION TERMINATED - INSUFFICIENT EPHERMIS. 
NO PRIMARY TARGET - UPDATE TARGET TABLE 
NO CONTINGENCY TARGET -' UPDATE TARGET TABLE. 
CM/SM SEP ADJUSTED TO 412K. 
Pt-AMRKJ - EXCEEDED AVAILABLE FUEL. 
Pt-AMRKJ - IMPACTED BEFORE ,REACHING END CONDITIONS. 
SHAPING TIME IS IN MPT M'-lVR - ADJUST SHAPING TIME 
RECEIVED AN INVALID VEHICLE ID. MED NOT PROCESSED 
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MSC Internal Note 
No. 69-FS-2 
Mission G 

~::: :c:: 
(RMSTTF) 
(RMVOBN) 
(RW--oBN) 

( Rfvfv1DBN) 

(RM"IDBN) 

(RJ'<1M)BN) 

(RM>1DBN) 

(RMVOBN) 
(RMlADBN) 
(RM'4DBN) 

'\.; , 

RECEIVED AN INVALID VEHICLE ID 
CONVERGED. E-W MISS = N-S MISS = 
LESS THAN 5 MIN. SEPARATING MANEUVERS 
E-W MISS : N-S MISS = 
NO DOWNRANGE' CONVERGENCE., 
E-W MISS: NM,~S MISS = NM. 
NO CROSSRANGE CONVERGENCE - " 
E-W MISS = NM, N-S MISS: NM. 
TLOR TRBOUNDS STOPPED CONVERGENCE:. ' 
E-W,MISS = __ NM, N-S MISS = ---.:.-NM' 
V, GI\tvMA EI CONDITIONS VIOLATED 
E;"W, MISS: __ NM, N-S MISS ;: __ NM. 
NO DELTA-V POSSIBLE. 
CANNOT INTERPOLATE FOR VECTOR. 
EI TARGET CURVE NOT HIT. 

, • VEL = ; , GAM'<1A = 
(RCMDBM) ENTERED --

,..-.. 
XXXXXX XXXXXXX REV=X 

1 = LAT. LONG.}',J '"II LJ::~~~llll1 L2 - DES NEEDED 2 = LONG. ONLY . ," 
1 : BALLISTIC 1 = X RCS { -1 :: COMPUTE 'PGYG 
1 : INITIAL LIFT . ,1 = llT 1= USE MOT VALUES 

VECTOR 2 : llV 
1 ;: SPS) , 3 = V, Y {-I = COMPUTE.PGYG 
2 = RCS 1 = USE MOT VALUE, S 1·: RETRO ) , 

2=.SEPARATION " ' .{ 1:: llT, 

1= SPS ) 2= llT 
2 = RCS ' , 

1 : -X RCS -----~ 



MSC Internal 'No.\:e 
No. 69-FS-2 
Mission G 

~C)C )c:c €RM'ADBM~ 
, )~" ~RtlMDBM) 

'C)C (RtlMDBM) 
);:c (Rf'-M)BM) 
)c:c (RtlMDBM) 

~c:c (RtJM)BM) 
(Rr+1UDAT) 

(RMvlUDAT) 

(RMvlUDAT) 
(Rt+t.JDAT) 
W1>1UDAT) 
(RI+1EACC) 

. FSn, Apollo 500 

CANNOT INTERPOLATE FOR VECTOR. 
. NO DOWNRANGE CONVERGENCE IN 1ST GUESS. 

MISS DISTANCE = ± __ NM. 
NO INTERSECTION WITH EI. 
NO IMPULSIVE DELTA-V POSSIBLE. 
VEL,GAM'1A BEYOND CURVE FIT. 
VEL = , GAM'1A = 
HYPERBOLIC ORB1T FROM 2-BODYROUTlNE 
CONTINGENCY TARGET TABLE REV TOO LARGE ~ REV MUST 
NOT EXCEED X· . 
PRIMARY TARGET TABLE REV Tob LARGE ~ REV MUST NOT 
EXCEED X 
R20 HEADER REV MUST BE EQUAL TO CURRENT REV. 
REV MUST NOT BE LESS.THAN CURRENT REV 
REV MUST BE LESS THAN CURRENT REV PLUS 29. 
RLMTLC CONVERGENCE ERROR OF XX.XXXXX RADIANS 
AT BEGIN TIME OF.~ body REV.!!!!. 
XX.XXXX = MAGNITUDE OF ERROR 
veh = CSM OR LEM 
body = EARTH OR LUNAR 
nn = REV NUMBER 
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0'\ 

00 
I 

"'" 

--xx 

, t· 

.:.0 
'''' (RIGTIF) OO:HH:~:SS. TH '''''''' C~iTF) AAAAi.AA-uAAA TlME"':fo-FIRE "P~ERS TYPE JiixM>uTATION 

"''''-eCC Ml'/llE\JVER PARAMETERS VEH=CSM AREA=XXX.XX WT=XXXXXX.XX 000 MWR GETI~:~:SS. TH THR=EEE 
CONSTRAINT=FFFFF DV=XXXX.XX OT=XX.XX 
INPUT ATI-ROLL= XXX.XX PITQi=+XXX.XX Yf!IIJI.= XXX.XX 

-"-: 

1M..! ATI--ROLL= XXX'.XX PITC ...... XXX.XX Yf!IIJI.= XXX.XX OT SEf':HHi:~:SS.TH TRUE AJIO"I6.LY AT GETICCCC)::XXX.X 
"RETROMI'/IIE\JVER PAJWIETERSVEH=CSM AREA=XXX.XX WT=XXXXXX.XX ODD MWR GETi=HI+I:~:xi<. TH 1rR=EEE 

CDNSTRAINT=FFFFF rYII=XXXX.XX OT= XX.XX OT ULL=XX.XX GQUADS 
INPUT ATI-'l.OlL= XXX.XX PITCH=+XXX.XX YAW: XXX.XX TRIM ANGLES ,IND=H . 
LVLH ATI-ROlL= XXX.XX PITCH:iXXX.XX Yf!IIJI.= XXX.XX TRIM ANGLES--'PHQi= XXX;XX VPw: XXX.XX 
1M..! ATT--RDLL= XXX.XX PIT<:H--+XXX.XX YAW= XXX.XX HT AT RETRO= XXXX;X TRUE AJ'{)MI\LY AT GETICRET)=XXX.X 
REFSM'lT ID=IIlIII XX=+X.xXxxXi<xx XY=+X.XXXXXXXX XZ=+X.xXXXxxxx ,", 

YX=+X.XXXXXXXX YY=+X.XXXXXXXX YZ=+X.XXXXXXXX, 
ZX=+X.XXXXXXXX ZY=+X.XXXXXXXX ZZ=+X.xxxxxXxx 

Eel VECTOR AT GMTI=DD:HH:~:SS. TH +x.xxxXxxxx +x.xxxxxxxX· +x.xXxxXxXX +X.XXXXXXXX +x,J9(XXXiO<X +X.XXXXXXXX 
"""ENTRY PARAI'ETERS CM/SM SEP GET=I+ti:~:SS.TH CM-AREA=XXX.XX eM WT=XXXXX.XX- J<FAC=XX'.xxi\i<- -

ENTRY PROFlLE=JKLM INITIAL BAJ>I(=+XXX.XX G-LE.VEL=X.XX FINAL 6ANK=NNXXX.X ,GETRB=HI,t-r:J+t:·SS.TH 
TARGET' LAT=ODD:~:SSO LONG=DOO:~:SSP , RE.V-ZONE=~ .' , 
IMPACT LAT=ODD:~:SSO LONG=DDD:~:SSP GETEI=HIfl:I'M:SS. TH VEI=XXXXX.XX' GEI"+XX.XX 
MAX IP LAT=OOO:~:SSO LONG=DOO:I'M:SSP MAXG= X.XX' GET OF MAX G=I+IH:tt'I:SS. TH 
MIN IP LAT=DDD:I'M:SSO LONG=DDO:~:SSP , 
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M$Clilternal Note 
No. 69-FS-2 
Mission G 

:c~c (RMDGTS) 

'C)C (RMI-1BAR) 
:c'c (RtlMBAR) 

.' , :;~c (RMMBAR) 
:c:c (RtlMBAR) 
:c:c (RMvIEACC) 
)¢:c . ; (Rt-'MEACC) 

. :c:c (RMMEACC) 
:c:e (RMMEACC) 
:c,:c (RMvlEACC) 

(RtlMEACC) 
(IWMEACC) 

(RMI-1GIT) 

(Rt-'MGITJ 
· (R/"MG IT) 

(RMI-1GIT) 
,c:Gee'::: (RMMGIT) 
mcccm\ (RMvIGIT) 
:c:cct:c:c (Rt-'MGIT) 
:~:c 1m (Rt-'MSAG) 
mc :::c (RMvlSAG) 
:c:c '·'C:C (RtlMSAG) 
:c:c :c:c (RtlMSAG) 

:c:c :c:c (RMI-1SAG) 
mc :::: (RMvlSAG) 
IeIC :c:c (RMI-1SAG) 
ICICCCICIC · (Rtv'MSAG) 
:c:: 1m · (RMSDEAD) 
:::: :::: (RMSDEAD) 
,::eee:::: (RMSDEAD) 

:c:eee:::: (RMSDEAD) 

ImCSmc (RMSDEAD) 
::.',cCS'c:: (RMSDEAD) 
:c:: ",: (RMSDEAD) 

FS:a., Apollo sao 

LONGITUDE CONVERGENCE FAILURE -
LONGITUDE DIFFERENCE = XXXX.XXX (RAD) 
SENSIBLE ATMOSPHE~E HME BEFORE ANCHOR TIME 
NO DOWNRANGE OR CROSSRANGE CONVERGENCE ~ 
COMPUTATIONS TERMINATED. 
FOOTPRINT' LENGTH IS ZERO - COMPUTATIONS TERMINATED 
OPEN END FOOTPRINT - COMPUTATIONS TERMINATED 
ELFECH RETURNED ERROR, BUT SOME EPH. 
RLMTLC ERROR. MISS DISTANCE, REV. ARE: XY 
BAD VEHICLE ID TO CAPE XING ROuTINE. 
ID OF INACTIVE VEHICLE TO CAPE XING 
FEWER THAN 9 VECTORS IN.CURRENT EPH. 
ELVCNV UNABLE TO ROTATE EPH. TO ECT. 
ELFECH RETURNED TO EPHEMERIS AT ALL. 

[
CG IP = MISS = . 'J 
MAX RANGE = MI N RANGE ::: 
IT = . 
MIN CONSTANT G SHORT OF TARGET 

'MIN CONSTANG G SKIPS OUT (MAX RANGE) 
MAX CONSTANT G SKIPS OUT (MlN RANGE) 
MAX CONSTANT G OVERSHOOTS TARGET 
'X CONSTANT G SKIPS OUT' . 
DOES NOT CONVERGE IN 10 ITERATIONS 
XX REENTRY STATION CONTACTS GENERATED. . 
UNABLE TO GET ALL ENTRY EPHEMERIS. XXXXXXXX 
ENTRY EPHEM IS BEING UPDATED. 
NO ENTRY EPHEMERIS EXISTS FOR REQUESTED 
VEHICLE- XXX YYYY ZZZZ 
EPHEMERIS HAS BEEN ADJUSTED. XXXXXXXX 
EPHEMERIS TABLE NOT BEING CARRIED. XXXXXXXX 
REQUEST TIME OUTSIDE EPHEMERIS. XXXXXXXX 
CANNOT DETERMINE BEGINNING REV NUMBER. XXXXXXXX 
INVALlD VEHICLE ID RECEIVED. XXXXXXXX 
ELVCTR/GET NOT WITHIN RANGE OF EPHEMERIS. XXXXXXXX 
ELVCTR/INVALID ORDER OF INTERPOLATION REQUESTED. 
XXXXXXXX 
LESS THAN TWO VECTORS AVAILABLE FOR INTERPOLATION. 
XXXXXXXX 
UNKNOWN DISPLAY REQUEST. XXXXXXXX 
INVALID QUEUE RECEIVED. XXXXXXXX 
GLUNIV/PARABOLIC ORBIT - NO TFF 
COMPUTED XXXXXXXX 
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MSC'I~ternalNote 
No. 69-FS-2 
Mission G 

me ~~~( 

:::c " .... .. ~ .... 

~c:c :c:: 

........ " ...... ......... 
"';".~ 

:c:c , ...... .. ",,10 

: ...... ... :c:: 

........ ........ ........ .. ..... 
:c:: :::c 
:c:c :c:: 
:::: :c:: 
:c:c ....... 

.. 'II .... 

:c:c ........ ........ 
:c:: :c:c 
:c:: :c:c 
:c:c :c:c 
:c:: ........ ...... " 
........ ........ ........ .. ...... 
........ ........ :c:c 
:c:: :c:: 
:::c :c:c 
:c:c :c:c 
:c:c :c:c 
:c:c :c:c 
:c:c ...... II ........ 
:c:c :c:c 
........ ........ :c:c 
.... " .. :c:c 
:c:c me 
:c:c :c:c 
:c:: ........ 
:c:cCC:c:c 
:::cCC:c:c 
,,:c :c:c 
........ :c:c .. ,,"" 

(RMSDEAD) 

(RMSDEAD) 

(RMSDEAD) 

(~SDEAD) 

(RMSDEAD) , , 

(RMSDEAD) 

(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC), 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) 
(RMSMIC) , 
(RMSMIC) , 

(RMSMIC) '. 
(RMSMIC) , 
(RMSMIC) 

, (RMSMIC) 
(RMSNIT) 
(RMSNIT) 
(RM5PECT) 
(RMSPECT) 

GLUNIV/ERROR IN INPUT ~ NO TFF 
COMPUTED XXXXXXXX 
GLUNIV/DIQ NOT CONVERGE - NO TFF' 
COMPUTED' 'xxxxxxxx 

FSB, Apol,;Lo.5,OO 

GLUNIV - POSITION MAGNITUDE NOT OBTAINED. > NO TFF 
, XXXXXXXX 
GLUNIV - FLIGHT PATH ANGLENQT O~TAINED. NO TFF 
XXxXXXXX ,,' " " ' , .,.,' . , . . 
GLUNIV ..: HYPERBOLIC CLOSURE THROUGH INFINITY. ' NO TFF 
XXXXXXXX , 
INCONSISTENCY IN EPHEM.TABLE. NO PPDATA COMPUTED 
XXXXXXXX . , . ' 
UNABLE TO FIND DESIRED MAN.EUVER IN CURRENT'MPT. 
BURN PARAMETER A SUB B IS PERPENDICULAR TO V SUB G. 
Pt+1RKJ/REQUIREDTRAJECTORY CLOSES THROUGH INFINITY. 
RMMBAR/UNABLE TO COMPUTE BNK/GMTR~. 
EMSMISS/MPT IS BEING UPDATED • 
EMSMISS/ERROR FROM MANEWER INTEGRATOR. 
COMMAND MODULE ONLY. CANNOT PERFORM OEORBIT BURN. 
EMSMISS/MANEWERS MAY PREVENT MIN. NO. OF POINTS; 
AFTER CM/SM SEPARATION, CM REMAINED IN ORBIT. 
LEM AGC MANEUVER IS NOT FROZEN. MUST FREEZE FOR DC • 
CM/5M GMT WAS BELOW EL SEPARATION WAS ADJUSTED. 
ANCHOR VECTOR IS RIGHT OF DEORBIT BURN • 
MANEUVER DENSE EPHEMERIS TABLE'OVERFLOW. 

'TIME RIGHT REACHED BEFORE IMPACT ON ENTRY JOB. 
, INVALID LIFT OPTION FOR ENTRY INTEGRATOR. ' 

BURN INTEGRATOR IMPACTED PRIOR TO END CONDITIONS. 
BACKWARD INTEGRATION BELOW EI IS IMPOSSIBLE. 
ID OF AN INVALID VEHICLE RECEIVED. 
NO EI CROSSING IN 160 HRS OF INTEGRATION. 
ROTATION OF VECTORS INCOMPLETE. 
RMMYNIIREACHED IMPACT ON DC ~OB ,BEFORE TIME RIGHT. 
INSUFFICIENT FUEL AVAILABLE TO PERFORM MANEWER. 
PMMRKJ/TARGET VECTOR INCONSISTENT WITH REFERENCE, 
INTEGRATION TERMINATED AT LUNAR SURFACE.· 
UNABLE TO FIND REFSMMAT. 
DEORBIT .MANEUVER NOT FOUND IN MISSION PLAN TABLE 
NO INTEGRATION. 

TLM:: 0 T A=DD /HH/MVI/S S • DD? 
l :..... ." J 

122 . 
. I~ ~ rI= OOOOOOOOOOOOOOOJ 

~ " 
VECTOR 

ID 
ANCHOR 
TIME 

RTASPECT CONTROL 
INDICATORS 

=i:,,' 



MSC Internal Note 
No. 69-FS'-2 
Mission G 

(RMSPECT) 
(RMSRMED) 
(RMSSCS) 
(RMSSCS) 

FSB. Ap.ollo 500 

SPACECRAFT DID NOT ENTER IN ALLOTTED TIME. 
FETCH TIME, GT, THR. TIME, WILL BE IGNORED. 
'UNRECOGNIZABLE BURN COOE TO SIC SETTING' 
'ERROR XX FROM ELVCTR 
1. GMTI > TR OF EPHEMERIS 
2. GMT I < TL OF EPHEMERIS 
3. INVALID ORDER OF INTERPOLATION 

. 4. LESS THAN 2 VECTORS 
'XXX TRANSFER TABLE IS NOT SET POR SID SETTING' 
'GMTI IS ZERO' 
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'" 00 
I 

00 

,'" )Rl'GENTC DD:H-I:M'1:ss.lH "" "" )Rl'GENT( AAAJ>/>/,AAAAW.A TRAJECTORY BBBBBBBBBBB DATA sOURCE~-CCC VECTOR sOURCE=DDDCXXX 

1) 
1) 

CSM 
""''MAr-EWER PARAMETERS VEH= CSMlLEM AREA-XXX.XX WT=XXXXX.XX EEE HWR GETI =HH-I:M'1: 55. TH THR=FFF 

DV-SXXX.XX DT-XXX.XX DT ULL-XX.XX X QUADS 
ELAPSED TIME=sttti :M'1: ss.lH TRIM AN;I.E IND=O 
LVLH BODY-ROLL=SXXX.X PITCH=SXXX.X YAW=SXXX.X TRIM AN;LEs--PITCH-sXXX.X· YAW-sXXX.X 
JMU ATT---ROLL=SXXX.X PITCH=SXXX.X YAW=SXXX.X BODY 'REFEPENCE = EhRTH 
REFSMO.T ID=H-IH+IH XX=SX.XXXXXXXX XY=SX.JOO<i<XXXX XZ=sX.XXXXXXXX MOON 

YX=SX.XXXXXXXX YY=SX.XXXXXXXX Yl=sX.XXXXXXXX 
ZX=5X. XXXXXXXX ZY=SX. XXXXXXXX ZZ=sX. XXXXXXXX 

LAMBERT GUIDANCE LPX=XXXXXXXXXXXXXXX LPY=XXXXXXXXXXXXXXX LPZ=XXXXXXXXXXXXXXX DTLAM=ttti:M'1:ss.lH C=5X.XX 
LVLH XDV(TRUE) VGX=sXXXXX.XX VGY=5XXXXX.XX VGZ=sXXXXX.XX. 
ECI VECTOR AT GMTI-DD:H-I:MM:ss :th SX.XXXXXXXX SX.XXXXXXXX SX.XXXXXXXX SX.XXXXXXXX 5X.XXl<XlO<XX 5X.XXXXXXXX 

"""ENTRY PARAMETERS CMlSM 5EP GET=HH-I:M'1:SS.TH CM AREA=XXX.XX CM WT=XXXXX.XX KFAC=XX.XXXX 
RL RB 

ENTRY PROFILE=III INITIAL BANK=XXX.X G-LEVEL=X. XX FINAL BANK=RRXX.XX GETIR=HH-I:M'1:5S.lH 
LAD= SX.XXXX LOD= 5X.XXXX 
TARGET LAT=DDD:M'1:5Sk LONG=DDD:M'1:S5L 
IMPACT LAT=DDD:M'1:S5k LONG=DDD:M'1:s5L 
MAX IP LAT=DDD:M'1:5Sk LONG=DDD:MM:S5L 
MIN IP LAT=DDD:M'1:SSk LONG=DDD:MM:55L 
MAX2IP LAT=DDD:M'1:55k LONG=DDD:J+I:S5L 
MIN2IPLAT=DDD:M'1:S5k LONG=DDD:J+I:S5L 
t+M IP LAT=DDD:MM:55k LONG=DDD:J+I:55L 

GET=HH-I:M'1: 55. th 
GET=HH-I :M'1: 55 • th 
GET=t<J-tI :MM: 55 • th 
GET=HHH:M'1:SS.th 
GET=HHH:M'1:5S. th 
GET=HH-I:J+I :S5 .th 

RL 
INITIAL BANK= XXX.X G-LEVEL=X.XX FINAL BANK= RRXX.XX 
EPH.TIME LEFT=DO:H-I:M'1:5S.th TIME RIGHT=DD:HH:M'1:55.TH 
lHRE5HOLO TIME MII'US ONE HOUR=DD:HH:M'1:55.lH 
TRAJECTORY GENERATION ND.XXX 

REV-ZONE=N:«ff'l 
GETEI=HH-I:M'1:55:th VEI=XXXXX.XX GEI=5XX.XX 
MAX G=XX.XX GET OF MO.X G=HH-I:J+I:SS.th 
BOI =HHH:M'1:SS.lH BOE =HH-I:M'1:SS.TH 
BOI2=HH-1:M'1:S5. th BOE2=H-IH:J+I:5S. th 
JJJ N-5 MI.s5 DISTANCE= XXXXX.XXI+I K 

E-W MISS DISTANCE= XXXXX;)Q(If1 L 
RB 

GETIR=HiH:M'1:55.lH 
CONSTANT XX.XX P ROLL DIRECTION=K 
CONSTANT G LONG=DDD:J+I:55L .. 
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6.8.3 RTE PRINTS 

~~ ~ )PMMREDIG( 00/10104/34.74~~ 
~xxxxxxxxx::xxxx:: 

GETV 000/59/49.23 
HT GETI 3453.20 
fN TOTAL=5017.18 
LVLH THR DIRECTION 
COK'UT TRI~~ ANGLES 
LVLH"BODY AITlTUDE 
lMU BODY AITlTUDE 
FDAI AITlTUDES 
REFSMI\ T ID = ROP 

GMTI 01/01/13/38.03 

~" )PI'MREDIG( RETURN TO EARTH DIGITALS 
~EUVER PARAI'ETERS VEH = CSM 
GETI 001/56/40.11 REF BODY = EARTH 
TA GETI 150.2 W ULL ON 59224.00 
DT MEO 363.93 SEC DT ULLAGE = 15.00 
X = -.115178831 Y = -.000883256 
PITCH = -0.86 YAW = -0.19 
ROLL = 4.50 PITCH = -80.35 
OUTER = 0.00 INNER = 0.00 
ROLL = 0.00 PITCH = 0.00 
XX = 0.16044142 XY = -0.84157497 
YX = -0.02915139 YY = 0.51826283 
ZX = -0.98661479 zy = -0.15216837 

PRIMARY COLUMN AST CODE = 101 
CNFIG =U THR= SPS GUIDANCE = XDV 

W GETCO 36091. 72 
4 QUADS 
Z = .993344380 

YAW = 175.91 
MlOOLE = 0.00 
YAW = 0.00 

DT 10 PC 0.00 SEC 

ABORT M:lOE NTCUA 
DOCK ANGLE 60.00 

XZ = 0.51576170 
YZ = 0.85472442 
ZZ = 0.05861775 

GETCO xxx/xxlxx.xx 
XDV LVLH (FPS) XV -5.778718762E+02 YV -4.431444057E+00 zv 4.983778496E+03 

ZV 2.65610587lE+03 
Z = -1.06043955 

xx "" )PMMREAST( 

ECI (FPS) XV 5.423488939E+02 YV -4.221725112E+D3 
VECTOR AT GETI (ECI) X = 0.01416715 Y = 1.69883384 

VECTOR"AT GETCO 

xx==xxx:c:cxxxxx 
TARGET 
ZERO LIFT IP 
MAX LIFT IP 
PRIMARY EP=HGN 
PRIMARY IP 
BACKUP EP = HBI 
BACKUP IP 
00/10/03/37.33~ 

XV = -2;62442890 YV = 0.54265695 
X = -0.24625646 Y = 1.69887122 
XV = -2.50276925 YV = -0.60048520 
ENTRY PARAMETERS SITE = u.A. 
LAT = 031/47/16N LONG 139/31/02W 
LAT = LONG 
LAT = LONG 
INITIAL LV 0.00 G-IR = .05 
LAT = LONG = 
INITIAL LV 0.00 G-IR = 4.00 
LAT = LONG = 

~.,. )PWREAST( ABORT SCAN TABLE 
""~~.,,~~''''''x~''''x MAl£UVER PARAMETERS 

ZV = -0.40980168 
Z = -1.06745020 
ZV = 0.30842232 
CM AREA = 129.40 
GETEI 003/05/44.76 
GETIP 
GETIP 
GETIR 
GETIP 
GETIR 
GETIP 
AST CODE = 101 

CM WT = 12000.00 KFAC = 1.00 
VEl = 29711:93 GEl = -4.66 INC 32.01 

GM<\X = 
MD 
GMAX = 
MD 
ABORT MODE NTCUA 

GETGMX 

GETGMX 

REF BOY = EARTH 

GETV 001/02/44.34 (ECI) X 6.257586144E-Ol Y -6.898206170E-Ol Z 4.48158983BE-01 
XD 4.165425147E+OO YO 2.54558$611E+00 ZD -1.47351629BE+00 

GETI 001/59/57.37 CHAR DV 5027 FPS DIR OF ABORT 
""""~""''''='''''''''''' ENTRY P~S SITE = U.A. ENTRY PROFILE '= HGN TARGET LINE" = 1 
GETEI 003/05/44.75 VEl = 29711.99 GEl = -4.66 INC 32.00 CM WT = 12000.00 
I'() TARGET FOR UNSPECIFIED AREA SOLUTIONS RRBIAS = 0 N MI GETL 003/14/47.79 

~~ ~x )PMMRETRD( 00/01119/43.65"" ~")PMMRETRO( TRADE-OFF DISPLAY REF BOY = EARTH TYPE = PTP YEAR = 1967 
''''''''''''''x''''''''''''~'''' ~R PARAMETERS 
GETV 001/02/43.96 X 8.134218730E-Ol 

. XD 3.546558129E+D0 
MX DV AV 10000.0 MX HT PC 70 N MI 
,,==~.x~.,,"x"~~~"~ ENTRY PARAMETERS 
TARGET LAT = 22/00100N 
MX INC 40/00/00 
I-tl GETL 000/30/12.00 

Y -5.527886154E-Ol Z 3.677930167E-Ol MX GETI 002/45/00.00 
YO 3.080670073E+00 ZD-1.825910940E+D0 I-tl GET! 001/00100.00 
MOTION ABOUT THE MOON = 
SITE = HAW TARGET LINE ;, 1 ENTRY PROFILE HBI 
LONG=158/0010OW 
MX RET V" 36329.0 
MX GETL 250/00100.00 RRBIAS = o N MI 

::;::z::;:: 
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6.9 RTOS PRINTS 

OUT OF SYNCH INDICATION. ACTUAL GMT IS XXXXXXXX 
CONVERTED GMT IS XXXXXXXX RTCVT IS XXXXXXXX 

TIME HAS BEEN RESYNCHED. ACTUAL GMT IS XXXXXXXX 
CONVERTED GMT IS XXXXXXXX RTCVT IS XXXXXXXX 

FSB, Apollo 500 

DYNAMIC SUBROUTINES NOT INITIALIZED, I/O ERROR IN ATTEMPT TO READ PDS. 

ERROR IN CALCULATION OF ENTRY POINT(S). 

SYSLIB -- HAS BAD PDS ATTRIBUTES. FETCH FAILED TO LOAD SUBROUTINES 

~:~) - SELECTOVER STARTED SENSE", EXT.INT. =000/00/00.000 
I/O INT. '" 000/00/00.000 

~:~) - SELECTOVER RECEIVED BAD INTERRUPT SENSE"" EXT. INT. = 000/00/00.000 
I/O INT. '" 000/00/00.000 

~:~) - SELECTOVER COMPLETED NORMALLY SENSE = EXT.INT. = 000/00/00.000 
I/O INT. = 000/00/00.000 

. SENSE = 01.SELECTOVER COMPLETED NORl1ALLY 
{

DO SSU POWER OFF 

. 10 SELECTOVER IN PROCESS 
11 SELECTOVER COMPLETED ABNORMALLY 

~:~) - SELECTOVER ABNORMAL APPENDAGE. ENTRY 

~:~) - SELECTOVER 2701 UCB NOT ONLINE 

SELECTOVER HAD 200 MILLI-SEC. TIMEOUT. DELTA-TEXCEEDED. 

MLA UCB BUSY ON CHANNEL RESTART 

RESUME CALLED ILLEGALLY 

RESTART HALTED - TAPE BUSY 

RESTART HALTED - SIRBACT 

RESTART HALTED - NO TAPE AVAILABLE 

RESTART HALTED - ILLEGAL DIRECT 

RESTART DEVICE ERROR UNIT '" XXX 
CSW XXXXXXXXXXXXXXXX. SENSE'" XXXXXXXXXXXX 

TIMEOUT ON RESTART DEVICE .. XXX 

PROG INT OCCURRED DURING RESTART 
PSW '" XXXXXXXXXXXXXXXX 

CATASTROPHIC FAILURE ON DSC 
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FSB, Apollo sod 

TAPEREST~T STOPPED BY DIRECT RESTART REQUEST 

TURN ON GMT CLOCK 

RESTART ATTEMPT TERMINATED DUE TO, ABSENCE OF STORAGE PROTECT HARDWARE . 

RESTART ATTEMPT TERMINATED DUE TO ABSENCE OF FLOATING POINT HARDWARE 

RESTART ATTEMPT 'TERMINATED DUE TO INSUFFICIENT CORE SIZE 

RESTART ATTEMPT TERMINATED DUE TO I/O ERROR ON DEVICE XXX 
CSW = XXXXXXfCXXXXXXXXX 

RESTART ATTEMPT TERMINATED DUE TO MACHINE-CHECK PSW = xxxxxxxxxxxxxxx 
RESTART ATTEMPT TERMINATED DUE TO PROGRAM EXCEPTION PSW = XXXXXXXXXXXXXXXX 

" " iES;AR~'ATTEMPT TERMINATED DUE TO ABSENCE OF GMT CLOCK. 

0~!'(9~,M9~~,PREVIR:USLYALLOCATEDDIST<S MISSING 

DD:HH:MM:SS.FF REQUEST FOR ILLEGAL REAL TIME ERROR 
MESSAGE NUMBER xxx 

DD:HH:MM:SS.FF xx REALTIME ERROR MESSAGES LOST DUE TO INSUFFICIENT BUFFER 
AREA 

DD:HH:MM:SS.FF INVALID CSW STORED, UNIT = 'xxx 
,CSW = xxxxxxxxxxxxxxxx 

DD:HH:MM:SS.FF MLA INPUT NOT MULTIPLE OF 5 BYTES UNIT = xxx 

DD:HH:MM:SS.FF INOPERATIVE AT SIO,UNIT = xxx 
CSW = xxxxxxxxxxxxxxxx SENSE BYTES = xxx 

DD:HH:MM:SS.FF CATASTROPHIC I/O ERROR, UNIT = xxx 
STATUS xxxx CHANNEL REGS = xxxxxxxxxxxxxxxx, 
xxxxxxxxxxxxxxxx,xxxxxxxxxxxxxxxx 

DD:HH:MM:SS.FF UNIT CHECK ON DEVICE XXX CSW ~ 
xxxxxxxxxxxxxxxx SENSE BYTES = xxxx 

DD:HH:MM:SS.FF ddname dsname ON xxx. 

DD:HH:MM:SS.FF MDD PROGRAM CHECK 

DD:HH:MM:SS.FF MULTIPLE MDD PROTECT ERRORS *** 
OPERATION TERMINATED *** 
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DD:HH:MM:SS.FF MDD CHANNEL CONTROL CHECK 
, [NON] DD:HH:MM:SS.FF STORAGE CHANNEL FEATURE NOW OPERATIVE 

l,"SB. Apollo 500 

DD:HH:MM:SS.FF PROGRAM, ' PROTECT, OR CHAINING CHECK. UNIT"'lapt, CSW .. ~xx 

DD:HH:MM:SS.FF COMPLETION CODE = xxx I/O ERROR 

[ MODULE] LOADINGTAnLE nametabl STATUS BYTES .. xxx 

SENSE BYTES = xxx 

DD;HH:MM:SS.FF DATA TABLE nametbl 
001 NAME ERROR 
002 PROTECT ERROR 

CC = 005 BLOCK = xxx 
003 ) 
006 ILLEGAL REQUEST 
007 

DD:HH:MM:SS.FFLCS REQUEST NOT SATISFIED 

(
LOAD MODULE) , " ' ',DATA TABLE = nametabl,TASK NAME = nametask 
, bytes = xxxx. (10) 

DD:HH:MM:SS.FF ERR 0N xxx. MOUNT SCRATCH 
rtddcard toyyy, stat, sense 

DD:HH:MM:SS,.FF Ific210I PGM INT TASK = nameta(lk 
MODVLE =namemodl PIOPSW = xxxxxxxxxxxxxxxx 

DD:HH:MM:SS.FF DATA CHECK DURING PSEUDO CSW STORE. UNIT", xxx 

DD:HH:MM:SS.FF volser NOW ON xxx 

DD:HH:MM:SS.FF rtddcard NOW ON xxx 

DD:HH,:MM:SS.FF KEEP xxx AND MOUNT SCRATCH rtddcard TO yyy 

DD:HH:MM:SS.FF I/O ERROR ON xxx, MOUNT SCRATCH. 
rtddcard TO yyy, stat, sense 

PI:),:HH:MM:SS.FF ALTERNATE DISK NOT AVAILABLE 

WARNING --- REQUEST TO ADS FOR UNALLOCATED DEVICE xxx 

DD:HH:MM:SS.FFWARNING modlname HAS AN UNRESOLVED REAL TIME ADDRESS CONSTANT. 

DD:HH:MM:SS.FF REWFETCH DETECTED A MISSING PCr. MODULE IS BEING RE-FETCijED. 

DD:HH:MM:SS.FF IHC2llI FORTRAN FORMAT STATEMENT 
ERROR, TASK = nametask,MODULE = namemodl. 

DD:HH:MM:SS.FF IHC2l2I FORTRAN READ/WRITE ERROR 
" (BLKSIZE VALUE) TASK = nametask,MODULE = namemodl. 

DD:HH:MM:SS.FF IHC2l3I FORTRAN I/O LIST ERROR 
TASK = nametask, MODULE = namemodl. 

Dl>:HH:MM:SS.FF ICH2l41 FORTRAN WRITE; ERROR 
, 255 RECORDS/BLOCK LIMIT.TASK = taskname 

MODULE =modlname 
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DD:HH:MM:SS.FF IHC2151 FORTRAN DATA ERROR ON 
DECIMAL INPUT CONYERT .• TASK == 'taskname, 
MODULE = mod1name .' . . 

, ,", " ,", ,;,' , ," . 
DD:HH:MM:SS.FF IHC2161 ILLEGAL SENSE LIGHT NBR 

TASK = taskname MODULE - mod1name 

DD:HH:MM:SS.FF IHCF217I FORTRAN READ EOD WITH NO 
EODAD SPECIFIED, TASK = taskname, MODULE 
mod1name 

DD:HH:MM:SS.FF IHCF218I FORTRAN READ/WRITE 
PERMANENT I/O ERROR. TASK = taskname, 
MODULE = mod1name. 

DD:HH:MM.SS.FF IHCF2191 FORTRAN I/O, NODD CARD FOR 
DATA SET.TASK = taskname,MODULE = mod1name. 

DD:HH:MM:SS.FF IHCF2201 FORTRAN DSRN EXCEEDS 
SYSGEN LIMIT.TASK = taskname,MODULE.~ mod1name. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
BASE OF ZERO AND EXP NEG IS ERROR.TASK= 
tasknaffie,MODULE = mod1name. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
NEGATIVE ARGUMENT IS ERROR. TASK = taskname, 
MODULE = modlname. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
X GT 174.673 IS ERROR. TASK taskname, 
MODULE = modlname. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
X LT/EQ 0 IS AN ERROR. TASK = taskname, 
MODULE = mod1name. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTtNE fortname, 
Ix/. GT/EQ 2**18*,PI IS ERROR TASK = taskname, 
MODULE = mod1name. 

DD:HH:MM:·SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
Xl = X2 = 0 IS AN ERROR. TASK = taskname, 
MODULE = mod1name. 

DD:HH:MM:SS.FF IHCFxxxI FOR,TMN ROUTINE fortname, 
/X/ GT/EQ 174.673 IS ERROR. TASK = taskname, 
MODULE - mod1name. 
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DP:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
/xl GTl IS AN ERROR. TAS~ .. taskname, 
MODULE =.modlname. 

DD:HH:MM;SS .• FFIHCFxxxI FORTRAN ROUTINE fortname, 
X TOO CLOSE TO SINGULARITY. TASK = taskname, 
MODl,lLE =modlriame. 

DDIHH:MM:SS.FFIllCFxxxI FORtRAN ROUTINE fortname, 
Ixl GT/EQ 2**50* PI IS ERR,OR.TA:SK = taskname, 
MODULE=; modlname. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
X1GT 174.673 IS AN ERROR. TASK = taskname, 
MODULE .. modlname. 

DD:HH:MM:SS.FF-IHCFxxxI .FORTRAN ROUTINE fortname, 
. IxU GT/EQ2**18*PI IS AN ERROR.TASK '" taskname. 

MOPULE= modlname. 

DD:HH:MM:SS.FF IllCFxxxlFORTRAN ROUTINE fortname, 
IX1I GT/EQ 2**18*PI IS AN ERROR. TASK = taskname, 
MODULE .. modlname. 

DD:Hll:MM:SS.FFIHCFxxxl FORTRAN ROUTINE fortname, 
/X2/ GT l74~673 IS AN ERROR. TASK '" taskname, 
MODULE =modlname. 

DD:HH:MM:SS.FF IHCFxxxIFORTRAN ROUTINE fortname, 
/X2/ GT/EQ 2**50*PI IS AN ERROR. TASK = taskname, 
MODULE = modlname. 

DD:lIH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
/Xl/GT/EQ 2**50*PI IS AN ERROR. TASK = taskname, 
MODULE ~ mod~name. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
X LT/EQ 2**-252 OR X GT/EQ 57.5744.TASK = 
taskname, MODULE" modlname. 

DD:HH:MM:SS.FF IHCFxxxI FORTRAN ROUTINE fortname, 
X LT/EQ 0 OR X GT/EQ· 4. 22937*10**73,TASK .. 
taskname, MODULE .. 'modlname. 
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DD:HH:MM:SS,FF RTATTACH OF TASK';' tasknaine MODULE.", 
modlname IGNORED DUE TO UNAVAILABILITY OF CORE. 

DD:HH:MM:SS.FF REQUEST FOR RTQCB, QNAME = cuename, 
IGNORED DUE TO UNAVAILABILITY OF CORE. 

DD:HH:MM:SS.FF CP SEQUENCE COUNT ERROR 

DD:HH:MM:SS.FF TIMEOUT ON DEVICE·AT ADDRESS 
xxx ,xxx ,xxx 

DD:HH:MM:SS.FF LOGGING STOPPED DUE TO REQUEST OVERLOAD 

DD:HH:MM:SS.FF LOGGING RESUMED 

DD:HH:MM:SS.FF THE FOLLOWING MLA DEVICES HAVE BEEN 
RESTARTED xxx ,xxx ,xxx. 

DD:HH:MM:SS,FF ILLEGAL DISPLAY REQUEST FOR d/TV. 
INPUT = xxxxxxxxxx 

DD:HH:MM:SS.FF NO FREE TV CHANNELS.INPUT = xxxxxxxxxx 

DD:HH:MM:SS.FF ILLEGAL DDD UPDATE REQUEST ISSUED 
BY TASK taskname 

DD:HH:MM:SS.FF I/O ERROR ON xxx - REWIND - UNLOAD 
MANUALLY AND MOUNT SCRATCH. ddname stat sens 

DD:HH:MM:SS.FF KEEP xxx AND MOUNT SCRATCH. ddname 
TO xxxx. 

DD:HH:MM:SS.FF MDD PROTECT ERROR 

DD:HH:MM:SS.FF ABEND xxxxxxxx ISSUED FOR TASK taskname 

DD:HH:MM:SS.FF ABTERM xxxxxxxx ISSUED FOR TASK taskname 

DD:HH:MM:SS.FF PROGRAM INTERRUPT UNDER ABENDING' 
TASK taskname PIOPSW = xxxxxxxxxxxxxxxx 

DD:HH:MM:SS.FF MACHINE CHECK,MCOPSW= xxxxxxxxxxxxxxxx 

DD:HH:MM:SS.FF ILLEGAL RTATTACH BY ROUTING. 
ERROR CODE = xxx 
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DD:HH:MM:SS.FF ABEND IN ~~6VERY} Mo.DE,MACHINECHECKS 

IN . {:~6VERJ Mo.DE, .SUPERVISION CHECKS IN t:~6VERY} 
HALT 
RECo.VERY. Mo.DE, UNU CHECKS Mo.DE, PRo.GRAM CHECKS IN 

/HALT } ·l!ECo.VERY·· Mo.DE. 

, . . 
DD:HH:MM:Ss.FFPRo.GRAM lNTERRUPT TASK = taskname, 

Mo.DULE = modlname, RELATIVE Lo.CATION .. XXXXXXXX, 
PIo.PSW= XXXXXXXXXXXXXXXX 

DD:HH:MM:SS.FF R.EQUEST WAS MADE Fo.R A Fo.RTRAN 
FUNCno.N WHICli ISUNSUPPo.RTED IN REAL TIME. 

DD:HH:MM:SS,FFINVALID l,JCB ADDRESS, I/O. 
REQUEST IGNo.RED. 

DD;HH:MM:S~ .FF NO. SUBPo.o.L AVAILABLE (INPl,JT). 

DD:HH:MM:SS.FFPRo.GRAM;PRo.TECT,o.R CHAINING CHECK. 
UNIT=xxx, . CSW=xxxxJ\:xxxxxxxxxxx. 

'. " !.," 

DD:HH:MM:SS.FF DATA CHECK DURING PSEUDO. CSW STo.RE. 
UNIT=xxx 

DD:HH:MM:SS.FF RECo.VERED D/A o.VERRUN, 
DATA 'rABLE=tablnam,e Co.UNT=xx 

DD:HH:MM:SS.FF DEVICE XXX, No.W EREE o.F UNIT CHECK 
Co.NDlTION. 

DD:HH:MM:SS.FF ESWRECEIVED Fo.R 

CHANNELS ·~l~=~~}. XXXXXXXXXX 33-48 
9.0.-93 .. 

DD:HH:MM:SS.FF. AUt05IC RECo.VERY OPTIONS 
INSTRRETRY = YES 

NO. 

pARITY REPAIR = {YEsl . No.'l 
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DD:HH:MM:SS.FF WARNINGmodlname HAS AN UNRESOLVED 
REAL TIME ADDRESS,CONSTANT. 

,.' . 

SYSTEM RECOVE~Y FACILITY DISABLED DUE TO FAILURE OF PSA AREA 
HARDWARE. 

FSB, Apoll,o,500 

SYSTEM RECOVERY FACILITY DISABLED DUE TO BAD PARITY IN RECOVERY 
NUCLEUS. 

BAD PARITY FOUND IN PERMANENT STORAGE ASSIGNMENT AREA OF MEMORY. 

GMT CLOCK NOT WORKING. 

LQE CHAIN IN LOOP. 

LQE CHAIN SEVERELY DAMAGED. 

RGFRBIOS -- CHANNEL DATA CHECK - CDC - OCCURRED ON (unit) AT START 
I/O TIME. THIS IS AN INVALID CDC. 

RGFRBIOS -- CHANNEL CONTROL CHECK AT INTERRUJ;'T TIME WITH ZERO PROTECT' 
KEY. THERE IS POSSIBLE CORE DAMAGE. 

RGFRBXAM -- INVALID TCB DETECTED. TCB READY QUEUE TERMINATED AT LAST 
VALID TCB (taskname) AT LOC (location). 

RGFRBXAM -- INVALID RB DETECTED IN TASK (taskname) AT LOC (location). 
RB CHAIN TERMINATED AT LAST VALID ENTRY. 

RGFRBXAM -- INVALID SPQE DETECTED IN TASK (taskname)AT LOC '(location); 
SPQE CHAIN TERMINATED AT LAST VALID ENTRY. 

RGFRBXAM -- INVALID DQE DETECTED IN TASK (taskname) AT LOC (location). 
CHAIN. TERMINATED AT LAST VALID ENTRY. 

RGFRBXAM -- INVALID MAIN FBQE CHAIN DETECTED. MAIN FBQE RETHREADED, 
DELETING INVALID ENTRIES. 

RGFRBXAM -- GMOOFBQE COUNT OF FREE MAIN AREAS RESET FROM (number) 
to (number). 

RGFRBXAM -- INVALID LCS FBQE CHAIN DETECTED. LCS FBQE. CHAIN RETHREADED, 
DELETING INVALID ENTRIES. 
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RGFRBXAM -- GMOOFBQE: COUNT OF F~E. AREAS RESET FROM (number) 
.tQ (number). 

RGFRBXAM .,..- UNABLE TO MAKE ~QUESTED CHECK OF TASK (tas~ame) 
.. SINCE CANNOT LOCATE TASK IN TCB READY QUEUE • 

FSB, Apollo 500 

. RGll'RESPC ~SUPERVISOR ~g~~ CHECl< DE:TE:CTE:D, RESPONSIBLE 

TASK r~. ~~E::~l 
Ltask nam~J 

RGFRBSPF -- SRF MEMORY DIAGNOSTIC DISABLED • 

. RGFRBSPF-- CARVE - OUT OF (location) :.. (location) REQUESTED DUE TO 
FREQUENT OPERATIONAL ERRORS IN THIS AREA • 

.. RGFRBSPF-- CARVE: - OUT OF (location) - (location) REQUESTED DUE TO 
FAILURE DURING TEST OF STORAGE PROTECT KEY. 

RGFRBSPF --CARVE- OUT OF (location) - (location) REQUES'J;ED DUE TO 
FAILURE AT (location) DURING TEST OF STORE OPERATION. 

RGFRBSPF -- CARVE - OUT OF (location) - (locatioll) REQUESTED DUE TO 
FAILURE AT (location) DURING TEST OFFE:TCH OPERAl'ION. 

RGFRBSPF --.CARVE .., OUT or (location) ~ (location) REQUESTED D{]E TO 
FAILURE AT (location) DURING TEST OF Sl'ORE OPERATIONS. 

RGFRBSPF -- DIAGNOSE OF FAILURE AT (location) REQUESTED. (location) -
(location) PREVIOUSLY REQUESTED FOR CARVE-OUT. 

RGFRBANA -- BAD PARITY DETECTED AT (location) PARI'rY,T ~~ CORRECTED. 

RGFRBANA -- ***USER OPTION SPECIFIED REPORT ONLY FOR PARITY FAILURES. 
NO RECOVERY WAS ATTEMPTED. 

RGFRBANA -- MACHINE CHECK ANALYSIS FLAGS AND ENVIRON REPORT = (flags); 
INSTRUCTION LOCATOR = (flags); THRESHOLD/RETRY = (flags). 

. ANALYSIS INDICATED INSTRUCTION WAsl RETRYABLE. 
RGfRBANA -- MACHINE CHECK O~ INSTRU.~TION'(instructiOl'), AT LOC (location). 

NOTJ 

RGFRBANA -- ***USER OPTION SPECIFIED REPORT ONLY FOR RETRY, NO RETRY 
TRIGGER ON. INSTRUCTION NOT RETRIED. 
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IMPRECISE MACHINE. CHECK INTERRUPT. BAD PARITY MAY ExisT IN MAIN OR LCS. 

RGFRBANA -- SRF UNABLE TO LOCATE INSTRUCTION IN OPERATION AT TIME OF 
MACHINE CHECK. 

RGFRBLCS -- LQE HAS BEEN FIXED. 

RGFRBLCS -- LQE SET PERMANENTLY LOCl{ED. 

RGFRBLCS -- LQE FIXED, EXCEPT FOR NON-RECONSTRUCTABLE PORTION. 

RGFRBLCS -- ILLEGAL LQE AT LOC (loGation). 

RGFRBLCS,~- ,ERROR AT LOC (location) IN FREE AREA. 

RGFRBLCS -- DE FAILURE IN (module name) - NON REFRESHABLE PORTION. 

RGFRBLCS -- LCS COpy OF {module name) FAILED. 

RGFRBIOS I/O ERROR, DEVICE STATUS (CSW status bits). 

RGFRAROL SRF DISABLED TIME (number)' SECONDS. 

RGFREMAN-- BAD PARITy'WAS IN;REFRESHABLE NUCLEUS MODULE A'r LOC (loGation). 
MODULE HAS BEEN REPAIRED. . ' . 

RGFREMAN -- BAD PARITy'WAS INREFRESHABLE SUBROUTINE AT LOC(location). 
MODULE HAS BEEN REPAIRED. . 

RGFREMAN ~-BAD PARITY WAS IN A NON-'REFRESHABLE AREA OF THE NUCLEUS. 

RGFREMJ\N -- BAD PARITY, WAS ,IN TAB AT LOC (location). TTR FIELD OF TACT 
ENTRY FOR TAB HAS BEEN ZEROED. 

, '. . 

RGFREMAN ~~BAD PARITY WAS IN SUBPOOL (number) OWNED BY TASK (task name) 
at LOC (location). 

RGFREMAN .:.- BAD PARITY WAS IN LOAD MODULE (name). 

RGFRE~ -- BAD. PARITY WAS IN. DATA TABLE (data table name). 

WOREC UPDATED. TYPE' ~J ID = CCHHR*. 

**WARNING** POSSIBLE MITE FAILURE. 5 SEC ELAPSED SINCE LAST IPPS OR 
LAST MITE MSG. GMT IS (time) RTCVT IS (time). 

6.9':'10 



MSC Internal Note 
No. 69-FS-2 
Mission G 

7.1 OPERATIONAL NOTES 

(TO be provided) 

FSB, Apollo 500 

SECTION 7 

OPERATIONAL NOTES 
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7.2 SATELLITE SWITCH BOX 

(To be provided) 

FSB, Apollo 500 
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7.3 ON-LINE CARP ,READER FOR SIMULATED SWITCHES 

7.3,1 

FSB, Apollo 500 

to read,c:ards (switch over-rides, display requests, andMEDs) on.,line during 
~'Real""Time run (in Building 30 or Jobshop). 

7.3.2 Method. 

AMED et).try (P66, PSR;) is used to drive' the LM GMGCARD. 'The acceptance 
of a "P66, PSR;u MED queues (RTATTACHs) GMGCARD (the only Ll1 operating 
under GTGCARD). GMGCARD opens a DCB, reads (using BSAM) the input stream 
'defined by that DCB until a delimiter card is encountered. At that time 
the DCB is closed and the LM returns to the system. 

The input stream is defined by either an RTDD0066 or SYSIN"DD" card. 
RTDD0066 is OPENed first; if successful (normal Building 30 setup) the 
data cards are read from the RTDD0066 data stream. If RTDD0066 could not 
be OPENed (no DD'card), SYSIN is OPENed. If stil~ unsuccessful (no 
SYSINDDcard) an error message is printed and the LM issues a RETURN; 
otht;!rwise the data is read from the SYSIN stream (normal jobshop method). 

Once RTATTACHed, GMGGARDreads until either a $$ or /* delimiter is 
Elncountered. Thus, it is pOSI3:Lble to read mllltiple MEDs and ,enter 
multiple display requests and switch overrides (via cards) with one 
"P66 ,PSR;". ' 

As each input record is ,read, it is error checked, properly formatted, 
headeranq trailer indicators are added if necessary, printed on-line 
(via RTDD0012) in card image form, and sent to RTOS"'for logging and 
routing as if entered through the actual subchannel. Routing is by 
RTOS using the routing blocks defined by Mission. 

MEDs entered Via card may ,be separated from MEDs entered via theMED 
device by noting the MED number printed on the on-line. MEDs entered 
via card are printed on-line as coming from MED O. 

7.3.3 Input Formats. 

The basic format (l)f input c'ards to GMGCARD follows the SIC,card format. 
However, to meet Mission requirements and provide operational ease, two 
exceptions were made: 

1. Fields not used by GMGCARD may be omitted but the comma 
defining field ~ be punched. 

2. MEDs input from cards may be punched with one continuation 
card if need be. 
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Sub channels supported by GMGCARD at the present time 'are: 

1. CIM - used to simulate CIM switches 
2. aCIM - used to simulate ACIM inputs 
j;' MEDI - used to simulate MEDI sw.itch inputs 
4. MEDCV - used to enter EBCDIC MEDs via the card reader 

Input format for CIM, ACIM AND MEDI: 

" ' 

,SUBCHANNEJ,., TlME, LENGTH, CONVERSION, TEXT COMMENTS 

SUBCHANNEL - CIM, ACIM, MEDI - Required (starts in column 1) 
TIME - 'not used, if present it may be any valid SIC time 

(Le., DDHHMM, DDHHMMSS, DDHHMMSSCC) 
LENGTH - not used (10 assumed) 

, GONVERSION - not useci, (Hex assumed) 
TEXT - Required must be 10 columns of Hex characters 

NOTE: Format of 10 columns is bDDDDDDDDP 
D - 36 bit data pattern entered via hardware - See 

'''Data Formats Book" 
P - Pad character (zero) 

COMMENTS - optional 

Examples: 

CIM, 0012l430,10,X1234567890 
CIM",,1234567890 
MEDI",,9876543210 
CIM", ,0294001500 

Input format for MEDCV: 

MSS - MODE 3 
MSS - MODE 3 
ACCEPT - UPDATE - (DC) 
MSK 336 

SUBCHANNEL, TIME, LENGTH, CONVERSION, TEXT COMMENTS 

SUB CHANNEL - MEDCV - Required (starts iIi column 1) 
TIME - not used, if 'present it may be any valid SIC time 

(i.e., DDHHMM, DDHHMMSS, DDHHMMSSCC) 
LENGTH - Not used (100 assumed) 
CONVERSION - Not,used (EBCDIC assumed) 
TEXT - Required',' must be 99 or less characters* 
COMMENTS' - Optional 

*One continuation card allowed. First card punched thru 
c~lumn 71 with data; a non-blank Column n ilidicates that 
a continuation cardfollows:'The continuation'card starts 
in, C"lumn 16. 
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~EDCV""P10,00:12:00:00.0$ L/O time 
MEDCV", ,l'14,CSM, / .123------/ ,/ ••• , 987654X 

Fsa, Apollo 500 

321, •.• /,00:12:10:15.4,1$ vector (orbit) 

Examp1e.A is a MED whicjlrequires only OnE: card. Example B 
requ;i:J:;es a continuation card. The .first card is punched starting 
in column lthru and ihc1udingco1umn 71; a:nd column 72 being 
non-blank indicates that a continuation card follows. The 
continuat:\.on card starts in column 16. NOTE: The user may 
enter only 99 character!;! ($ included) in the text. This 
corresponds to the hardware MED buffer. 

It iI;l the user's responsibility to supply ali! the last PD card 
of his ~xecute deck an 

/lRTDD0066 DD * 0):' I/SY,SIN DD * 
Thi!;! ,is an OS/360 requirement. 

AMED ent):'y .(P66 ,PSR;) is needed to drive the reade):' LM. 

1. See Example A for Building 30 sample. 
2.. See Example B for Jobshop sample. 

- EXAMPLE A -

The deck setup shown below would be used to execute a Launch to O):,bit 
simulation Building 30 setup. 

// JOB 
I/JOBLlB DD 
/ / EXEC RLTIMXXX 
IIRTDD0066 DD* 
ClM", ,FC40100080 
CIM", ,FC40000000 
MEDCV""P10,00:12:00:00.0$ 
$$ 
ClM", ,FC801000FO 
ClM""FC800000EO 
$$ 

L/O 1/2J 
L/O 2/2 
L/O Time 

TWR JETT 1/21' 
TWR JETT 2/2J 
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CIM""FC80l000FO 
CIM,",FC800000DO 
$$ 
CIM""l43G000010 
$$ 

S4B CIO 1/21 
S4B clo 2/2J 

ORBIT 1/1 

FSB, Apollo'500 

P66,PSR;' 

P66 PSR' 
" , 

, ' .•....... ',' . . '. '.' ': ... ~Olumn 71 Column 72 
MEDCV;,., ,P14,CSM;/x, Y ,Z/ ,IX, Y ,il ,00: 12;2X44-----"'------ 66 PSR 

. . ,O:15.0,REV$ New Orbit Vecfor P j .,; 

t·, . 

$$ 
1* 

Column 16 . 

- EXAMPLE B -

For Job Step 
Deallocation 

The deck setup shown below would be used· to do a temporary update, 
execute a Launch to Orbit simulation, ,and then do a De10g (in jobshop). 

I I Job 
II Job lib DD -

DD -' 
DD-

II EXEC RTPMAXXX 
IIRTPMIN DD * 
.1 LM AXXX.SM.GMSGORP 
.1 ASSM GCSGORP 

ENDUP 

EXEC RTOS,PARM = '( ) , 
.1 
1* 
II 
II 
II USER SUPPLIED JCL AND OVERRIDES 
II 
IISYSIN 'DD 

ERROR RECOVERY 
SIC DATA 

* RA,RM 
, 

TIME" 15 ,X, 267186EE7CA9B6A ' MEDI, 
MEDI, 
MEDI 
MEDI 
MEDI 
MEDI 
ENDATA 

P66,PSR$ .. !. 

Same as above except for time 

7.3-4 



M$C Internal Note 
No. 69-FS-2 
Mission G 

FSB., Apollo 500 

BLANK CARD 
BLANK CARD ]

Filler for 
'. ..Ipitia1blltion 

CIM", , FC40100080 
CIM""FC40000000 
MEDCV" "PlO,00:12:00:00.0$ 
$$ 

'CIM""FC801000FO 
CIM, , • ; FC800000EO 
$.$ 
CIM, " , FC801000FO 

LID 1/2 
LID 2/2 
LID TIME 

TWR JET 1/2 
TWR JET 2/2 

S4B C/O 1/2 

CIM" "FC8000boDO S4B C/o 2/2 
$$ 
CIM, , , ,1430000010 Orbi t1/1 
.$$ 
MEI>CV" "P14,CSM, Ix,Y ,zl ,/X,Y ,Zl ,00:12:2X r 15.0 ,REV$ 1 

Column 16 Column 72 
$$ 
MEDCV""A02,21",,"P!RAMETERS" See "AS-258 Reentry 

Test Pllckage" dated 
6/29/67-Tom Roberts 

1* 
II EXEC DELOGXXX 
IISYSINDD * 

1* 

MED 
CIM 
END 

7.3.5 Error Prints. 

Stops Real-Time Step, 
dumps if requested, de
a11Qcates, and goes to 
n~xt Job step. 

DELOG STEP 

.P66,PSR; 

] P66,PSR; 

] P66,PSR; 

] P66,PSR 

]P66,PSR; 

All errors are printed on the device defined by RTDD0012. 

A. "NO DD CARD TO DEFINE INPUT STREAM - GMGCAlW ABORTING" -
NO RTDDOO~6 O~ ~YSIN pD capl, GMGCARP ii>sues a RETURN. 
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B. > "INVAL'ID HEX CHARACTER IN ABOVE CARD· - CARD IGNORED" -

FSB, ApQllo 500 

In aMEDI, CIM, or ACIM card you have an invalid hex character 
(usually the pad character isa blank rather than a zero); 

C. "INVALID CHANNEL IN ABOVE CARD - CARD IGNORED"- Not CIM, 
ACIM, MEDI, or MEDCV starting in column 1. 

D. "IMPROPER FORMAT IN ABOVE CARD - CARD IGNORED" - The' 4 
commas indicating the fields preceeding the text are not 
p~operl,y placed or are missing. 

E. "I/O ERROR ON CARD READER - CARD IGNORED" - Try again. 
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SECTION 8 

GLOSSARY OF ACRONYMS 

(To be provided) 

8.1-1 

FSB, Apollo 500 


