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Preface

The Guidance System Operations Plan is published as six separate
volumes (sections) as follows:

Section 1 Pre-Launch
Section 2 Data Links

Section 3 Digital Autopilots
Section 4 Operational Modes
Section 5 Guidance Equations
Section 6 Control Data

This volume, Revision 7 of Section 4 of the GUIDANCE SYSTEM
OPERATIONS PLAN FOR MANNED LM EARTH ORBITAL AND LUNAR
MISSIONS USING PROGRAM LUMINARY describes the operational modes
of the missions.

It constitutes a Control Document to govern the structure of these
missions, including PGNCS interfaces with the flight crew and MCC.

Revisions to this plan reguire NASA approval,
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4. PGNCS OPERATIONATL. MODES

4,0 Introduction

Preparation of the PGNCS for any mission involves the generation of computer
programs, flight and ground erew praocedures, and the provision of hardware to meet
interface, accuracy, and instrumentation requirements. All of these mission-related

items are specified in the Guidance System Operations Plan.

The guidance operational concept is designed to comprise a set of manually -
initiated programs and functions which may be arranged by the flight crew to imple-
ment a large class of flight plans. This concept of operation will permit both a late

flight-plan definition and a capability for real-time flight-plan changes.

The PGNC System is designed to perform the LM guidance and navigation
functions required on lunar landing missions in a self-contained mode within specified
accuracy and maneuver propellant constraints. The Sysiem is also designed to accept
navigation data from earth-based facilities whenever required to imprave accuracy,
to reduce maneuver propellant requirements, or to gain some other operational nd-
vantage, It is essential on Earth Orbital Missions to demonstrate to the maximum
possible extent both the self-contained and earth-cooperative modes of operation,

since either mode may be required on lunar missions,
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4,1 LGC Program Control

To efficiently coordinate the design of the LGC* Programs, as well as define
the astronaut and ground control procedures with respect to the PGNC System, it
is necessary to define the operating inter-relationships between the PGNC System,
other S/C Systems, the astronauts and the ground,

In primary PGNCS control modes the LGC can automatically compute required
mission parameters and automatically command both PGNCS and LM subsystems.
Complete automation of this control throughout a mission is neither feasible nor
desirable. For primary as well as secondary PGNCS control modes the astronauts
and/or the ground must be capable of initiation or termination of LGC Programs,
These procedures must be thoroughly defined for use in the design of the L.GC

Program logic for astronaut/ground participation,
4.1.1 LGC Program Initiation
4.1.1.1 LGC Programs

Because of the random time sequencing of many of the LGC tasks, the design
of Programs which are capable of being utilized at varied times and in varied circum-
stances offers the best method of accomplishing these tasks, These Programs must
incorporate sufficient logic to clearly define the particular time and/or application for
which they are used, They must also standardize astronaut/LGC communication pro-

cedures, ground/LGC communication procedures,and PGNCS and SCS Mode determination,

A logical sequence of these Programs has been prepared, supplemented by
simpler Routines which do not require identification as Programs., The Programs,

their associated Routines and the crew interfaces are outlined in Section 4.4,

Programs in process in the LGC are identified by the Program light on the
keyhoard and display panel with three exceptions, P20, P25, and P27 with P00 in
background, These Programs may be in process simultaneously with another

Program whose number is displayed.

The LGC is programmed to initiate a Program only in response to the start
of a specific mission task and will confinue the programmed sequence of computations

and displays for the specific task until Program completion or termination,

Programs are generally initiated by manual keyhoard entry (astronaut) or by
LGC UPLINK command (ground). In certain cases Program initiation is automatically

performed by a previcus Program.
4.1,L,2 Special L.GC Routines

In addition to the LLGC Programs there are many Routines and subroutines

not specifically identified with a Program, The majority of these are automatically

*#*AGC is an acronym for Apollo Guidance Computer, In the LM, this computer
is officially designated as the LGC (LM Guidance Computer).

4-2



performed in a particular computation or control sequence and involve no notification

to the "outside world' that they are in process, While they may occasionally be
b p Y Yy

referred to in this document their large number requires that detailed descriptions

be restricted to special LGC program documents.

Several special Routines are described in detail herein because of one or

more of the following characteristics:

(a)
(b)
{c)

The Routine involves LGC communication with the astronaut,
The Routine is of importance in understanding the Programs,
The Routine involves significant sequences of 1.GC/astronaut action

but might be performed while certain programs are in process.

These Routines include those automatically called by the LGC as well as

those manually called, If the Routine requires LGC/astronaut communication, it

will start with a particular display which acts as a key to the asironaut that the

L.GC has automatically entered the Routine,

4,1.2 LGC Program Termination

Normally there are three ways by which an LGC Program in process is

terminated:

1.

2.

3.

At nominal completion, the program in process will transfer control

to the ¥Final Automatic Request Terminate Routine (R0O0),

At nominal completion the program in process will select a subsequent

program,

Via a terminate response by the astronaut to an LGC«generated flashing

display on the DSKY (usually results in transferring control to R00).

In addition to the above the astronaut may terminate a particular LGC

program as follows:

1.

2.

Use the DSKY to select a new Program to operate.

Use the DSKY to select z Routine which has been specifically designed to

terminate a particular Program or activity (e. g.: state vector integration},

Select the FRESH START routine, which essentially initializes the LGC,



4.2 LGC/Astronaut/Ground Communications
4,21 LGC/Ground Communications

The LGC/Ground Communications are via the LGC UPLINK and LGC DOWN-
LINK and are described in detail in Section 2 of the GSOP,

4,2,2 LGC /Astronaut Communications

The display and keyboard logic in the LGC processes information exchanged
between the LGC and the computer operator, This information is exchanged via the
display and keyboard (DSKY),

The modes of operation are basically:

(a} Display of internal data - This includes simple displays and periodically
updated displays of data; and displays of requests for operator action
required by the LGC,.

{b) Loading of external data -The process of inserting data into the LGC via
the DSKY. '

{c) Program or Routine calling - Initiated by operator action via the D3KY.

The following paragraphs and Table 4-1 {page 4-17) provide a limited des-
cription of the DSKY, and the crew/DSKY operating procedures. They are included
herein to facilitate understanding of the Program logic in Section 4.4 and do not
comprise a complete instruction manual for the use of the DSKY. For detailed DSKY

operating instructions refer to other MIT documents.
4,2,2,1 The DSKY (refer to Fig. 4-1, page 4-18),

1, UPLINK ACTY Light - is energized by the first character of a digital
UPLINK message received by the LGC, If the light is not extinguished
by the UPLINK transmission it should be extinguished by crew use of the
RSET or KEY REL buttons when the UPLINK transmission is complete.

2, NO ATT Light - is energized when the L.GC is in the Operate Mode and
there is no inertial reference; i.e.: the ISS is off, caged, or in the

Coarse Align Mode.

3. STBY Light - is energized when the LGC is in the Standby Mode and de-
energized when the L GC is in the Operate Mode,

4. KEY REL LIGHT

A. Energized when:
(a) An internal display comes while the astronaut has the DSKY.
{b) An astronaut keystroke is made when an internal flashing display
is currently on the DSKY, (Note three exceptions: PRO (proceed),
RSET (reset) and ENTR (enter) if ENTR is a single buttonresponse),



(¢} The astronaut makes a keystroke on top of (his own} Monitor
Verb display. This is the so-called "suspended monitor™ case,
(Monitor Verbs display data updated every one second.)

B. De-energized when:

(a) Astronaut relinquishes the DSKY by operating the KEY REL
button,

(b) Astronaut terminates his curreat sequence normally, e.g.*

i} with final ENTR of a load sequence,
ii} the ENTR of a response to a flashing display.
iii) the ENTR of an extended verb request,

C. Some special DSKY cases are:

(a) The astronaut may select a non-Monitor Verb display on top of
his own previously selected Monitor Verb., This will cause
KEY REL light to flash (See (4}{A, )(c) above). Hitting the KEY
REL button will bring back (unsuspend) the monitor and extin-
guish the light., However, if these sequences are selected on
top of an internal display, the KEY REL light will not go out as
the monitor is unsuspended. It requires one more KEY REL
buiton operation to extinguish the light and bring back the inter-
nal display.

(b) If the astronaut selects another verb-noun combination {e.g.:a
V16 monitor) on top of an internal flashing display, that internal
display can still be answered with PRO or VERB 34 ENTR (ter-
minate}, which wipes everything from the DSKY till the next
internal display, Therefore, an astronaut selected monitor
should, as a rule, never be terminated with VERB 34 ENTR,
because that may not be the desired response to the flashing
display, The KEY REL button should be used instead,

5, TEMP Light - the LGC receives a signal from the IMU when the stable
member temperature is in the range 126,3° F to 134.3° F. 1In the absence
of this signal, the TEMP lamp on the DSKY is actuated,

6. GIMBAL LOCK Light - is energized when the middle gimbal angle exceeds
+ 70° from its zero position, When the middle gimbal angles exceeds
+ 857 from its zero position the LGC automatically commands the coarse
align mode in the ISS to prevent gimbal oscillation, The NO ATT light
will then be energized (see (2,) above).
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11.

12.

13.

14.

PROG Light - under a variety of situations a program alarm is generated.
The program alarm actuates the PROG lamp on the DSKY. For further
information see section 4. 3. 3, and 4. 3. 4.

TRACKER Light - when the rendezvous or landing radars are on, the
light is energized when:

A. An RR CDU fine error signal greater than 1.0 vrms occurs. *

B. An RR CDU coarse error signal greater than 2. 5 vrms occurs. *

C. 'lIbe RR read counter limit-cycles at a rate greater than 160 cps, *
D. An RR CDU analog-to~digital conversion fails, i.e.: cos {6 ~ §)
signal is less than 2 volis.

The RR CDU +14 VDC supply decreases to 50% of nominal. *

F. When the RR Data Good bar discrete occurs during an LGC data

=

read sequence,.
OPR ERR Light - is energized when the DSKY operator performs an im-
proper sequence of key depressions. The light is de-energized by press-
ing the RSET button. .
COMP ACTY Light - is energized when the LGC is occupied with an internal
sequence. It is not an indication that the operator may or may not use the
DSKY or that the LGC is incapable of handling further computation.
RESTART Light - in the event of a Restart during operation of a Program
a latch is set in the LGC which illuminates the RESTART lamp on the
DSKY until the latch is manually reset by RSET (see section 4, 3. 3).
ALT Light - when the landing radar is on, the light is energized (on steady
or flashing) when:

A. LR range data good discrete was not present before and
after LR altitude sampling (STEADY).

B. LR altitude reasonability test was failed (FLASHING).

VEL Light - when the landing radar is on, the light is energized (on steady

or flashing) when:

A. LR velocity data good discrete was not present before and after LR
velocity sampling (STEADY).

B. LR velocity reasonability test was failed (FLASHING).

Display Panel - consists of 24 electroluminescent sections arranged as

in Fig. 4-1, page 4-18, Each section is capable of displaying a decimal
character or remaining blank, except the 3 sign sections (R1S3, R2S,

R3S). These display a plus sign, a minus sign, or a blank., The numeri-
cal sections are grouped to form 3 data display registers, each of 5
numerical characters; and 3 control display registers, each of 2 numeri-
cal characters, The data display registers are referred to as R1,R2,R3.
The control display registers are known ag VERB, NOUN, and PROGRAM,

At maximum activity, the complete display panel may be updated in
0.50 second,

And RR is in auto mode and RR CDU's are not being zeroed.
4-6



15,

Keyboard - contains the following buttons:

VERB - pushing the button indicates that the next two numerical

characters keyed are to be interpreted as the Verb Code.

NOUN - pushing the button indicates that the next two numerical

characters keyed are to be interpreted as the Noun Code.

4 and - - sign keys used for sign convention and to tdentify
decimal data,

0— 9 - numerical keys,

CLR - used during a data loading sequence to blank the data display
register {R1, R2, R3) being used. It allows the operator to reload the

data word.
PRO - this pushbutton performs two functions:

1. When the LGC is in the Standby Mode, pressing this button will
put the LGC in the Operate Mode, turn off the STBY light
(see 3,) and automatically select Routine 00 in the LGC, after
restoring the clock.

2a. When the LGC is in the Operate Mode but Program 06 is not
selected, pressing the button will provide the '""Proceed'’ function.
"Proceed' directs the LGC to continue to the next programmed
event, In response to an LGC request it further indicates crew
compliance with the request. If the PRO button is pressed
when the VERB lights contain verb 21, 22 or 23, the button
is rejected and the OPR ERR light is energized,

b. When the LGC is in the Operate Mode and Program 06 is
selected, pressing the button will put the LGC in the Standby
Mode and turn on the STBY light (see 3.).

ENTR - is used in three ways:

1, To direct the LGC to execute the Verb/Noun now appearing on
the Verb/Noun lights,

2, To direct the LGC to accept a data word just loaded,
3. In response to a "Please Perform' request (see section 4.2.2.7).

RSET - turns off alarm indicator on the DSKY providing the alarm
condition has been corrected.

seaveresssnenay



4.2,2.2 Verbs and Nouns
The basic language of communication between the astronaut and the DSKY

consists of the Verb and Noun, The Verb Code indicates what action is to be taken.
The Noun Code indicates to what this action is applied.

Verb Noun codes may be originated either by manual operationor by the
LGC Program in process.

The standard procedure for a manual keyboard operation consists of a
sequence of 7 key depressions:

VERB V1 V2 NOUN N1 N2 ENTR

The VERB key depression blanks the Verb lights on the display panel and clears

the Verb Code register within the computer, The next two numerical characters
punched are interpreted as the Verb Code. Each of these characters is displayed
in the Verb lights on the display panel as it is keyed in, The NOUN key operates
similarly for the Noun lights and Noun Code register.

The depression of the ENTR key causes the perforn‘iance of the Verb-Noun
combination appearing in the lights at the time of depression. Thus it is not
necessary to follow any order in punching in the Verb or Noun Code. They may be

done in reverse order, or an old Verb or old Noun may be used without repunching it,

No action is ever taken in performing the Verb-Noun combination until ENTR
is pressed, If an error is noticed in either the Verb Code or the Noun Code before
the ENTR is pressed, correction is simple. Merely press the VERB or NOUN key
and repunch the originally intended code, without necessarily changing the other.
Only when the astronaut has verified that the desired Verb and Noun Codes are shown
in the lights, should he press the ENTR key to execute the Verb-Noun combination,

A Noun Code can refer to a group of computer erasable registers, a group
of counter registers, or may serve merely as a label, A label Noun refers to no
particular computer register, but conveys information by its Noun Code number
only. The group of registers to which a Noun Code refers may be a group of 1,2
or 3 members. These are generally referred to as 1, 2, or 3 component Nouns.
The component is understood as a component member of the register group to
which the Noun refers. The machine addresses for the registers to which a Noun

refers are stored within the computer in Noun tables,

A single Noun Code refers to a group of 1, 2, or 3 component members, It
is the Verb Code that determines which component member of the Noun group is

operated on. Thus, for instance, there are five different L.oad Verbs, Verb 21 is



required for loading the first component of whatever Noun is used therewith;
Verb 22 loads the seccond component of the Noun; Verb 23, the third component;
Verb 24, the first and second components of the Noun; and Verb 25 loads all three
components of the Noun. A similar component format is used in the Display and
Monitor Verbs.

When the decimal Display Verb is employed, all the component members
of the Noun being used are scaled as appropriate, converted to decimal, and

displayed in the data display registers,

Decimal data is identified by a + or - sign preceding the five numerical
characters, If decimal is used for loading data of any component members of a
multi-component Load Verb, it must be used for all components of the Verb. Thus
no mixture of decimal and octal data is permitted for different components of the
same Load Verb., (If this is violated, the OPR ERR alarm is turned on.)

There is a class of verbs called Monitor Verbs which display data every
one second. Once a Monitor Verb is executed, the data on the display panel

continues to be updated until the Monitor is turned off,

The Monitor is turned off by: PRO, VERB 34 ENTR (terminate}, and
internal program initiation of the Keyboard and Display System Program, {if the

DSKY is not busy)} or by a Fresh Start of the LGC, or by a re-cycle verb, or a Restart.

Monitor action is suspended (but not ended) by the depression of any key,
except RSET, This turns on the KEY RLSE light immediately. Monitor action
continues after the Keyboard and Display System is released. Thus it is possible
to suspend a monitor while the astronaut loads some data (or requests another

display} and to return to the original monitor when his intervention is concluded.

After any use of the DSKY, the numerical characters {verb, noun and data
words) remain visible until the next use of the DSKY, If a particular use of the
DSKY involves fewer than 3 data words, the data display registers (R1, R2, R3)

not used remain unchanged unless blanked by deliberate program action.

The DSKY procedures above were described for manual operation; however,
the principles described remain the same for DSKY operation by the LGC Programs

and Routines-

As outlined in the Mission Programs { sec. 4.4.9 ) the majority of DSKY

operations are of the following categories:

a) Display - to display data to the operator, Display Verbs present
data computed by the mission program.

b) L.oad - to request a data load as described in detail below,
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¢) Please Perform - to request an action from the astronaut,

(see section 4.2.2.7)

d) Please Mark - to request the astronaut to push a '"MARK" button
for an optics sighting.

LGC initiated Verb/Noun combinations are either statically displayed or flashed,
If static they identify data displayed only for astronaut information requiring no
response from him, If the Verb/Noun is flashing, appropriate astronaut response
is required as dictated by the Verb/Noun combination. In this case the LGC Program
or Routine is interrupted until the astronaut responds appropriately, {although the
program may continue to updaie the display} then the Verb/Noun flash iz termin-
ated and the Program or Routine is resumed.

An appropriate astronaut response to a flashing Verb/Noun should be a data
load and ENTR, VERB 32 ENTR {recycle}, PRO, or VERBE 34 ENTR (terminate),

The internal program response to any one of these astronaut responses varies

according to the Verb/Noun flashing and the Program in process as described below
and in Section 4,4,9.

4,2,2.3 Acceptance of Keys

The numerical keys, the CLR key, and the sign keys are rejected if struck
after completion {final ENTR) of a data display or data load Verb, At such time,
only the VERB, NOUN, ENTR, RSET, or KEY REL are accepted, Thus the data keys

are accepted only after the control keys have instructed the program to accept them,

Similarly the plus (+) and minus {-) keys are accepted just before the first
numerical character of R1, R2, R3 is punched in, and at no other time,

The 8 or 9 key is accepted only while defining a verb, noun, or program
number, or when loading a data word into Rl, R2, or R3 which was preceded by a

plus or minus sign. (If this is viclated, the OPR ERR alarm is turned on.)

If more than two numerical characters are punched in while loading the Verb,
Noun, or Program code, or more than five numerical characters while loading a

data word, the excess characters are not accepted,
4,2,2,4 Release of Keyboard and Display System

The Keyboard and Display System Program can be used by internal computer
programs, However, any operator keyboard action (except RSET } makes the Key-
board and Display System Program busy to internal routines, The operator has
control of the Keyboard and Display System until he wishes to release it. Thus he
is assured that data he wishes to observe will not be replaced by internally initiated
data displays. Exceptions to this are in P40/P41/P42 when the DSKY is blanked at
T-35 seconds. In general, it is recommended that the operator release the Keyboard
and Display System for internal usc when he has temporarily [inighed with it, This
is done by pressing the KEY REL button.



If an internal program attempts to use the Keyboard and Display System,
but finds that the astronaut has used it and not yet released it, the KEY REL
light is turned on, When the astronaut finds it convenient, he should strike the KEY

REL button to allow the internal program to use the keyboard and display panel,

4.2,2,5 Display - Verb/Noun Flashing

This is an internally initiated action. The appropriate astronaut response
to a flashing display Verb/Noun combination is:

{a) Correct the data {see Section 4.2.2.6 below). Perform the appropriate

Load Verb sequence. Upon the final ENTR, the program proceeds normally,

(b) VERB 32 ENTR (recycle). This causes the program to return to a

previous location.

{c) PRO. This indicates acceptance of the displayed data, and a desire for

the internal sequence to continue normally.

(d} VERB 34 ENTR {terminate), The astronaut wishes to terminate the

operation,

NOTE: Uncommon respenses are defined in the program logic of Section 4,4,9.

4,2.2.8 Load - Verb/Noun Flashing

Whenever any data is to be loaded the Verb/Noun flashes., The flash occurs
whether the data load is initiated by the LGC or by the astronaut. The appropriate
data display register {(R1, R2, or R3) is blanked in anticipation of the data load,
Data is loaded in 5-character words and is displayed character-by~-character in one

of the 5-position data display registers as it is keyed in,

Numerical data is considered decimal if the 5-character data word is preceded
by a plus or minus sign; if no sign is supplied it is considered octal, The plus and
minus keys are accepted only when they precede the first numerical character of the
data word; they are ignored at any other time. Decimal data must be loaded in full
S-numerical-character words (no zeros may be suppressed); octal data may be loaded
with high order zeros suppressed, If decimal is used for any component of a multi-
component Load Verb, it must be used for all components of that Verb., No mixing
of octal and decimal data is permitted for different components of the same Load
Verb. (If this principle is violated, the OPR ERR alarm is turned on,)

The ENTR key must be pressed after each data word, This tells the program
that the numerical word punched in is complete, The flash is turned off after the last

ENTR of a loading sequence,

As data is loaded, it is temporarily stored in buffers, It is not placed into its
final destination, as specified by the Noun Code, until the final ENTR of the load

sequence,



If an attempt is made to key in more than five numerical characters in sequence,
the sixth and subsequent characters are simply rejected, If the 8 or 9 key is punched
during octal load (as identified by lack of a sign entry), it is rejected and the OPR
ERR light is turned on,

In multi-component load situations, the appropriate single component Load
Verbs are flashed one at a time. The computer always instructs the astronaut through
a loading sequence. The astronaut (or the internal program) initiates the sequence
by selecting VERB 25, "load 3 components of:"(any 3-component noun will do), The
Verb Code is changed to 21, "load first component of:" and the flash is turned on,
VERB 21 continues to be flashed as the astronaut punches in the first word of data.
When the ENTR is pressed, the Verb Code is changed to 22, Flashing continues
while the astronaut punches the second data word, When ENTR is pressed, the Verb
Code is changed to 23, ''load third component, ' and again the flash continues while
the third data word is punched in, When ENTR is pressed, the flash is turned off,
and all three data words are placed in the locations specified by the Noun, Through-
out the changing of the Verb Codes, the Noun Code is left unchanged.

The CLR button is used during data loading to remove errors in R1, R2, or
R3. Tt allows the astronaut to begin loading the data word again, It does not clear
the Program, Noun, or Verb lights, (The Noun lights are blanked by the NOUN
key; the Verb lights, by the VERB key.) In the following discussions, the term
Clearing Function will be used to mean blanking the data display register,

For single component Load Verbs, the CLR button depression performs the
Clearing Function on whichever register is being loaded, provided that the CLR is
punched before the data ENTR, Once the ENTR is depressed, the CLR does nothing,
The only way to correct an error after the data ENTR for a single component Load
Verb is to begin the Load Verb again,

For the 2- or 3- component Load Verbs, there is a backing-up feature of
CLR. The first depression of the CLR key performs the Clearing Function on
whichever register is being loaded, ( The CLR may be pressed after any character,
but before its ENTR.) Consecutive depressions of CLR perform the Clearing Function
onthe data display register above the current one, and also changes the VERB light
to indicate the register beir;g acted upon until R1 is cleared. Any attempts to back up
beyond R1 are simply ignored,

The backing-up of CL.R operates only on whatever data is pertinent to the
Load Verb which initiated the loading sequence. For example, if the initiating Load
Verb was a load second component only, no backing-up action is possible.



4,2.2,7 Please Perform - Verb/Noun Flashing

This is always an internally initiated action, as astronaui response is
always required to the "please perform' request; the Verb-Noun is always
flashed, and the Program is interrupted, The "please perform'' verb (50} is
usually used with the ''Checklist" noun (25) with an appropriate "checklist code"

number in R1, The appropriate response is:
{(a) PRO to indicate an affirmative response to the request.
{b) ENTR to indicate a negative response to the request.
4,2,2,8 Please Mark

The "'please mark' verbs (52, 53, or 54) are flashed when the LGC is pre-
pared to accept optical sighting data upon the pushing of a "MARK" button, The
"

logic associated with the

4,4,9,

please mark" function is completely described in Section

4,2,2,9 Machine Address to be Specified

There is a class of noun available to allow any machine address to be used,
These are called "Machine Address to be Specified" nouns, When the ENTR which
causes the Verb-Noun combination to be executed senses a noun of this type, R3 is
blanked and the flash is immediately turned on, The Verb Code is left unchanged.
The astronaut should load the 5-octal-character complete machine address of interest,
It is displayed in R3 as it is punched in, If an error is made in loading the address,
the CLR may be used to remove it, Pressing ENTR causes the verb to be executed.

4,2,2,10 Program Selection

VERB 37 ENTR is used to select a Program. This causes the Noun display
register to be blanked and the Verb Code to be flashed, The 2-character Program
Code would then be loaded. For verification purposes, it is displayed as it is loaded
in the Noun display register, The ENTR causes 1} the flash to be turned off, 2) the
Noun register to be blanked, 3) a request for the new Program to be entered, and

4} the new Program Code to be displayed (if allowed) in the Program display register,
4,2,2,11 Illegal Verbs, Nouns and Combinations

The simplest alarm situation is an attempt to use an undefined (or spare)
Verb Code or Noun Code, The OPR ERR light is turned on when the ENTR that
attempts to execute the Verb/Noun combinatim is pressed. No further action is
taken.



It is possible to choose a Verb that is defined and a Noun that is defined,
but have the combination of Verb and Noun be illegal {for example, the "decimal
display' Verb used with a Noun which is restricted to be "octal only'), The OPR
ERR light is turned on at the ENTR that attempts to execute the Verb/Noun combina-

tion. No further action is taken.

Violation of the following principles causes the OPR ERR light to be turned
on., No further action is taken,

{a) An undefined (or spare) verb must not be used,

(b) An undefined (or spare) noun must not be used,

{c) In octal Display and Monitor Verbs and all Load verbs, the components
number of the verb must not exceed the numher of components in the noun,
(Note, all "machine address to be specified" nouns are considered 3-
component. )

{d) The octal Display and Monitor Verbs must not be used with a "'decimal
only' noun,

(e} The decimal Digplay and Monitor Verbs must not be used with an "octal
only' noun,

{f) The double precision decimal Display and Moniter Verbs (07, 17) must
not be used with mixed nouns (codes 40-99),

"no load", All

nouns having split MIN/SEC scale or 2 integers for any component are

{g) No Load Verb may be used with a noun restricted to be

"1no load" for the entire noun., (This does not apply to V21,V22, or V23
except for the specific components,)
(h} No input code other than those which are defined may be punched into the

keyboard.

4.2.2.12 Illegal Data and Recycle

Many legal Verb/Noun combinations require the loading of additional data
(either numerical or machine address}. It is possible that the data supplied may
itself be improper for the Noun selected. Examples are: (1) the numerical data
exceeds the maximum value allowed by the scale factor associated with the Noun,

and (2) decimal data is loaded into an "octal only' noun.

In general the offense is detected at the final ENTR of the loading sequence,
The alarm is turned on and a recycle is performed back to the beginning of the load-
ing sequence. The flash is left on, and the data display register associated with the

first data word in the sequence is blanked again, It is necessary for the operator



only to supply the data again; he need not attempt to re-execute the Verb/Noun

combination. (Note, if decimal data is supplied for the address of a "machine

address to be specified” noun, the alarm and recycle are performed at the ENTR
immediately following the address keyed in.)

Violation of the following principles causes the OPR ERR light to be turned
on, and a recycle to be performed:

(a)

(b)

(<)

(d)
{e)

(£
(g)

(h)

The address keyed in for a "machine address to be specified’ noun
must be octal,

In multicomponent load verbs, no mixing of octal and decimal data is
permitted. All the data words loaded for a given noun must either be
all octal or all decimal,

Oectal data must not be loaded into a ''decimal only'' noun,
Decimal data must not be loaded into an "octal only' noumn,

Decimal data loaded must not numerically exceed the maximum permitted

by the scale factor associated with the appropriate component of the noun,
A1l 3 words must loaded for the Hours, Minutes, Seconds scale,

When loading with the Hours, Minutes, Seconds scale, the minutes
must not exceed 59; the seconds must not exceed 59, 99; and the total

magnitude must not exceed 745 hours, 39 minutes, 14.55 seconds.

Two numerical characters must be supplied for the Program Code
under V37,

4,2,2,13 Operator Error and Key Rejection

There are four situations which cause the OPR ERR light to be turned on and

the offending key depression to be simply rejected, These are:

(a)

(b)

An attempt to ENTR a decimal data word having fewer than 5 numerical
characters, The ENTR is simply rejected. The flash is left on and the
Verb Code is not advanced, Thus it is possible to supply the remaining
characters and to press the ENTR again for the same data word, Or the

CLR key may be used if the operator wishes to begin loading the offending
data word again,

An 8 or ¢ is punched while loading a word which was not preceded by a
plus or minus sign, The 8 or 9 is simply rejected. The remaining
characters may then be supplied or the offending word removed and its
loading begun again,
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(d)

Certain program controlled cases (see Section 4.4.9),

An attempt to call one extended verb on top of another without allowing

proper termination of the first,

The PRO button may not be pressed when the VERB lights contain verb
21, 22 or 23.



TABLE 4-1 Astronaut Response to DSKY Displays and

L.GC Resultant Action.

DISPLAY OF INFORMATION

REQUEST FOR ASTRO ACTION

REQUEST FOR DATA LOAD

REQUEST FOR OPTICS MARK

Type of information identified

by V. N followed by up to

three available registers of
information, R1l,R2, R3

enable engine on), V97 (perform
engine fail procedure), V37
(please select program) or V50
(please perform checklist)ident-
ifying a function to be performed
or a checklist, one register Rl

Request identified by V99 (pleass

identifying function on that checks

Request identified by V__
and type of data by N__,
Loaded data appears in
registers R1, R2, R3. At
completion key in "ENTR".

Request identified by V32,
V53 or V54. At completion
of "MARKs" identify target
(final entry is "ENTR'")

list,

LGC Awaiting LGC Not I.GC Always Awaiting LGC Always Awaiting LGC Always Awaiting

ASTRO Awaiting ASTRO Respanse ASTRO Response ASTRO Response

Response ASTRO
ASTRONAUT |V._N VN VXXN Flashing V_N__ Flashing V52, V53, or V54 Flashing
RESPONSE Flashing Static
Key in "ENTR"{ No LGC No LGC LGC assumes ASTRO did not | AGC takes loaded data, Discard mark da‘fi on pli?se“t

Action Action comply, terminates flashing terminates flashing Verb- tarjg:cet' and return to earhier

Verb-Noun, and continues, Noun and continues, polnt In sequence

Key in "PRO" |LGC assumes No LGC 1.GC assumes ASTRO com- Incorrect Hesponse Marking sequence is terminated

displayed data Action plied, terminates flashing

is correct, ter- Verb-Noun, and continues.

minates flashing

Verb-Noun, and

continues.
Key in VERB Varies with Varies with| Varies with program in Varies with program in Program in progress
34 ENTR (ter- program in program in | process, process. is terminated,
minate) progress. progress.
Key in VERB LGC returns No LGC Incorrect Response. Incorrect Response Discard mark data on present
32 ENTR (re- to earlier point Action target and return to earlier
cycle) in sequence. point in sequence
Press ''MARK LGC reads 3 CDU angles and
X" button or time, terminates flashing Verb-
"MARK Y" Noun if a suitable number of
button marks have been made and

continues,
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4.3 PGNCS Failure Monitor

The PGNCS performance and operational readiness are self-monitored and
caution and warning information are displayed to the crew. Twao warning {red)
lamps are actuated by the PGNCS on the Caution/Warning Panel: LGC Warning
indicates computer failure; ISS warning indicates failure of the inertial subsystem.
Further detail regarding the caution items is displayed bv means of the NSKY event

lamps and the DSKY data registers (in the event of a program alarm,)

4.3.1 LGC Warning

An LGC warning alarm is generated in the cvent of LGC power
failure, scaler failure of either of two types, restart or counter fail during
LGC operate, or in response to an alarm test program, A scaler fail or
prime power fail result in an immediate alarm indication whercas the other
inputs are buffered by a filter so as to prevent momentary transient dis-
turbances from causing a warning alarm. In this subsection tiﬂe various

inputs and cenditions associated with LGC warning are cofined,

{a) SCAFAL - Occurs if scaler stage 17 {1,28-scc period) fails to
produce pulses. This provides a check on the timing for all
logic alarms.

(h) COUNTER FAIL - Occurs if counter increments happen too
frequently or else fail to happen {ollowing an increment request,
"Too frequently’ means continuous counter requests and/or
incrementing for from 0,625 to 1 875 ms,

(¢) SCADBL - Occurs if the 100 pps scaler stage nperates at a pulse
rate of 200 pps or more,

{d) PARITY FAIL - Occurs if anv accessed word in fixed or
erasable memory whose address is octal 10 or greater contains
an even number of "ones'.

() RUPT LOCK - Qccurs if interrupt is either too long or too
infrequent. The criterion for "too long" is phase dependent,
varying from 140 ms to 300 ms. Likewise the criterion for "too
infrequent'” varies from 140 ms to 300 ms.

{) TC TRAP - Occurs if too many consecutive TC or TCF instructions
are run,or TCaTCF instructions are toc inf requent, The criterion
for "too many' varies from 5 ms to 15 ms duration. The
criterion for "'too infrequent” varies from 5 ms to 15 ms absence,

(g NIGHT WATCHMAN - Occurs if the computer should fail to
access address 67 within a period whose duration varies from
0.64 sec to 1.92 sec,



{h) V FAIL - Occurs if the LGC voltages (28, 14, 4)are out of limits,

(D

)

(k)

This signal produces STRT1 if it stays on for a period of between
157 and 470 usec. If the computer is in the STANDBY mode, an

input to the LGC WARNING FILTER is generated simultaneously

with STRT1. The following criteria apply for V FAIL:

4V Supply > 4,4V 14 V Supply > 16V
4 V Supply < 3.656 V 14 V Supply < 12,5V
28 V Supply < ~22,6V

STANDBY - This is a signal which turns on RESTART and turns
off the switchable +4 and +14 voltage, thus putting the LGC into

a low power mode where only the scaler, timing signal, and a
few auxiliary signals are operative. STANDBY is initiated by
first setting the ENABLE STANDBY outbit (CH13 B11), and then
pressing the PRO button on the DSKY for a time which varies
from 0.64 sec to 1,92 sec, at the end of which time the STANDBY
light is turned on.. (All LGC alarms are inhibited during the
Standby mode with the exception of LGC WARNING, which can be
caused by VOLTAGE FAIL or SCALER FAIL; and TEMPERATURE
CAUTION, which can be caused by TEMP ALARM. ) Normal
operation is resumed by pressing the PRO Button on the

DSKY again, time of depression same as above,

RESTART - RESTART occurs after any of the following:

RUPT LOCK, TC TRAP, NIGHT WATCHMAN, PARITY FAIL,
STANDBY, VOLTAGE FAIL.

RESTART causes the computer to transfer control to address
4000 as soon as it disappears. It lights the RESTART lamp in
the DSKY,

The RESTART lamp is turned off either by the ALARM
RESET (RSET) key, or by setting outbit CH11 B10,

WARNING FILTER - This circuit is used to operate the LGC
WARNING output following repeated or prolonged occurrences

of any of certain failure parameters. All occurrences of these
signals are stretched so that no more than one input to the filter
is generated in each 160 - millisecond period. Approximately six
consecutive stretched pulses cause LGC WARNING to turn on for
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i)

about 5 seconds, Non-consecutive stretched pulses may also
cause LGC WARNING after an interval dependent on the frequency
of the pulses. The output will not occur if input pulses occur at

a frequency of less than 0,9 pps; and the output will remain on if
pulses occur at a frequency of 0.6 pps or mare. The threshold of
the fiiter resumes its normal level with a time constant of many
seconds after the filter has received inputs. An immediate reset
of the LGC FAIL due to a WARNING FILTER output is therefore
not possible.

OSCILLATOR FAIL - Occurs if the oscillator stops. Has nominal
250-millisecond delay to keep signal present after the oscillator
starts, Also occurs when LGC is in STANDBY because of loss of
power to front end of circuit. This results in a 250-millisecond
delay in starting when LGC comes out of STANDBY into OPERATE.

Causes immediate restart without waiting for time pulse 12,

4,3.2 ISS Warning
The ISS Warning signal is the logical "OR" of the following parameters,

any one of which will cause an ISS Warning under the following conditions:

(a)

IMU Fail

(1) IG Servo Error - greater than 2.9 mr for 2 sec

(2) MG Servo Error - greater than 2.8 mr for 2 sec
(3} OG Servo Error - greater than 2.9 mr for 2 sec
(4) 3200 cps - decrease to 50% of normal voltage level

(5) 800 cps wheel supply - decrease to 50% of normal voltage level

These parameters are generated in the Inertial Subsystem. However,

the "FAIL" signal itself is under L3C program control, The "FAIL'"signal is

inhibited by the LGC program when the PGNCS is in the Coarse Align Mode and

during the 5-second interval following Coarse Align. During this mode the

servo errors normally exceed the above criteria.

{b)

PIPA FAIL

Occurs if no pulses arrive from a PIPA during a 312.5 usec
period, or else if both plus and minus pulses occur, or if a
"long time' elapses without at least one plus pulse and at least
one minus pulse arriving. By 'long time” is meant a period of

between 1,28 sec and 3.84 sec,
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This FAIL signal is generated totally within the LGC and thus
is completely under LGC program control, Its generation is
enabled by the LGC only during LGC controlled translation or
thrusting maneuvers,

{c) IS8 CDU FAIL (Monitored for each of 3 CDUs)
(1) CDU fine error - in excess of 1.0 V rms
(2} CDU coarse error - in excess of 2,5 V rms
(3} READ COUNTER limit cycle - in excess of 160 cps
(4) Cos (0 -¢ ) -below 2,0V
(3) +14 VDC Supply - decrease to 50% of normal level

These parameters are generated in the Inertial Subsystem.
However, the "FAIL" signal itself is under LGC program control,
The "FAIL'" signal is inhibited by the LGC program when the PGNCS
is in the CDU Zero Mode and for 10 seconds afterwards. During this

Mode the CDU errors normally exceed the above criteria.
4,.3.3 PGNCS Caution

The PGNCS Caution lamp is actuated by the following undesirable

but non-critical events:

{(a) LGC Restart during Operation. In the event of Restart during operate
a latch is set in the LGC which maintains the PGNCS Caution alarm
and the RESTART lamp on the DSKY until the latch is reset by the pro-
gram or until the latch is manually reset by ALARM RESET. For

further detail see section 4.3.4.

(b Temperature out of Limits, The LGC receives a signal from the IMU
when the stable member temperature is in the range 126.3° F to 134.3°F.
In the absence of this signal, the Caution alarm and the TEMP lamp on
the DSKY are actuated,

{c) Gimbal Lock., When the LGC determines that the middle gimbal angle
{MGA) of the IMU is greater than 700, the Caution alarm and the
Gimbal Lock lamp on the DSKY are actuated. When MGA exceeds 85°
the ISS is downmoded to Coarse Align and the No Attitude lamp on the
DSKY is actuated,

{(d) Program Alarm. Under a variety of situations a program alarm is
generated. Omne example is that of a PIPA fail when the vehicle is not
in a thrusting mode. Under program control the LGC inhibits this

alarm for 10 sec after system turn-on. The program alarm actuates



the Caution alarm and the Program lamp on the DSKY. For further

information see section 4,3.4.

(e) Tracker Alarm indicates one of the possible Rendezvous Radar CDU

failures. {see paragraph4,2,2,1-8)
4.3.4 Restart and Program Alarms

When the Restart or Program Alarm lamps are illuminated on the
NSKY, either VO5NO09 will automatically appear on the DSKY with the alarm
code displayed in R1, R2, R3, or this information can be displayed by
astronaut call-up from the DSKY, This allows the astronaut to identify and
normally correct the alarm condition, The ligting of program alarms is

included in Section 4.4.7.

4. 3.5 Restart Protection

With the exception of 1706, all programs are restart protected. All
routines which are called by a program are restart protected. The logic is
designed such that significant information is not lost due to a restart.
Extended verb routines and manually called displays are not restart

protected.
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4.4 LGC Logic/Ground/Crew Interface Diagrams

These diagrams ocutlined the detailed logic of the inter-relationship between

the LGC/Crew/Ground., For ease of correction and reproduction the diagrams have

been incorporated in a computer memory and are presented as a computer printout,

The diagrams contain the following:

1)

2)
3)
4)

3)

6)

Program Control - Indication of sequence interruptions and the following

display notation:
a) PRIO (Priority) - denotes a priority display

b} HOLD - denotes that the verb-noun and data will continue
to be displayed until the astronaut takes DSKY action,

¢) TEMP HOLD (Temporary HOLD) - denotes that the duration of
the display on the DSKY (non-flashing) is controlled by the LGC,

d) POSS HOLD (Possible HOLD} - denotes that the digplay is a
possible path taken by the LGC,

e) MON {Monitor} - denotes that the displayed data is automatically
updated and displayed by the LGC,

f} SNAP - denotes that the displayed data is not automatically updated
(monitored) by the L GC.

LGC
Ground The sequence logic and interface relationships of the
Crew LGC logic, ground operations and crew activities,

A line count is provided on the right hand side of the page,

The LGC Program (or Routine) number is printed on the lower right

hand corner of each page eg.; P40/ LUMINARY, In addition, the common-
ality of Programs and Routines contained in LUMINARY, COLOSSUS,

and SUNDANCE is also designated eg,; P34/LUMINARY, P34/COLOSSUS,
P34/SUNDANCE, This commonality is defined to be identical man- ‘
machine interface operation and identical intent, However, it should be
clearly understood that commonality so defined does not imply identical

logic flow either in the diagrams or the computer program.
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INDEX/LUM

CHANGE COUNTROL NUTES

LUGIC REV 0C PLR 39

LGGIC REV 01 PCR 79y LUSy 106y 13E+22G446E,4TC 562
REV 00 {LUM 1A} PCR 722
REV CLILUM IB) PCk 276,823
REV QZI1LUM IC) PCR 2B5,80C8.2
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CURRELATED wlTrm MIT APLLLU PCR STATLS KEPORT GF 12/13/68 HEV O] ni/ol1/69

LS

3.

STATUS

NA

hA

NA

CUDE GF STATLS ABBREVIATIUNS

A -
] -
S5(xx) -
C -
ALD) -
GPEN -
UNAS -

DISPOSETION,
SEC. 4

P51 R23

V/N LIST ,R40

APPLICABLE TO LUMINARY

NET APFLICAELE TO LUMINAKY

SLPER SEDED BY PCR { XX}

CANCELLED GR WITHOR AWN

APPLICABLE TC LUMINARY, BUT CISAPPROVED

DISPUSIVIUN NOT ESTABLISHED AND/UR NCT INCGKPLRATEL IN THIS EDITION OF SECTION #.
UNASSTCNEDy PCR NUMBER NOT IN USE AT THLS TI%E

NOTE S SUBJECT TITLE (IF APPLICABLE TO SECTION 4)

SEC. 2 OUNLY

LUM [1]

1ML ALIGNMENT PRCGRAM CHANGE

MUDEFICATEON TO DELTA V MCANITGR

PCRALUMI NARY
PCR LIST/LUM
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ic-1l«

i3

14

15

le-17

18

19-25

r{:

21

28,25

30

31

3z

33

34

35

LY}

NA

ALD)

S1851

2{0)

N A&

VAN LISTyRr60

Fl2+FO3,PTU4PTL+R12,R29

- SEC 2 ONLY

RO5

P40, PE3

PL2,P4GsP42,P 63,P &4, P65,
PousPeT o FTO,PTI

i0
PCR /L UMINARY
PCR LIST/LUM

SIMPLIFY CkEw PrRUCECURES IN R6D
(ATTITUDE MANEUVER ROUTINE}

MODE 11 RENDEZVOUS RADAR DESIGNATE

S5-BAND ANTENNA

PS5 TRIMMING TIME

LGC REQUIREMENTS DURING AGC SWITCHOVER

PCR/LUMINARY
PCR LIST/LuMm
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37~-38

39

4Ce41

42

43

7l

12-76

7

ie

15

39

[}

te

Sd4¢)

hA

Y]

ALLC)

NA

ALD)

Na

ALL)

N2

AlL)

NA

NA

AL

11
PCR/SLUMINARY
PCR LIST/LLV

[NLEXy P22 yR22+R2G,K614165 I AXIS TRALK (CNLYD

P70+ PT1 SEL. 5 CHANGES TG PlLZz. P70, PTL
V/N LIST, kUL FLAGHLY o GATF yez3

Pl k0 STS ¢ vk L SYNUHAONIZATION

PCRSLUM IN ARY
PCR LIST/LULV
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PLR/LUMINARY
PCR LIST/LUM

£3, 64 NA -

€5 A PLZ F40 P4l yPa2y PE3,Po4G, RATE COMMAND/ATTITUDE HOLD DURING X-AXIS
PeSyPEGPETPIC,PTL CVERRIDE

86 A PLl2,P40,P414P42,P&IPTC, CEACBAND SELECTIUN CHANGES
FTL+RO0 yRZ34RE0.

87 N& -

88 A - SEC 5 GNLY

B9-92 NA -

s3 A - SEC 2 ONLY

S4 NA -

%5 A RO4 SIGN CHANGE TO NOUN 72

56 A V4LNT2 CHANGE TO RK COARSE ALIGN EXTENDED VERS

97 A R25 RR MONITOR RIUTINE CHANGE

SE A{D) -

s A VAN LIST V85 ,P124P22,P68 DSKY QISPLAY UF RR POSITION IN MODE [1]

1€L—1C+4 NA -

1¢5 A INCEXy CPTICA LIST. DELETION OF LM/CSM SEPARATION MONI TOR

106 A INGEX o¥/N LIST,ALARM L IST, DELETION OF DIRECT TRANSFER ASCENT
PlzyPEd T ARGET ING

1C LNAS -

PCR/LUM INARY
PCR LIST/LUM



1CE-11%3

lla

115-111

118

143

124

125

126

127

leg-132

i35, 13¢

A

ALD)

NA

5(144)

NA

S{ide)

KA

NA

Bag

W/N LIST.FE3,R0CIRL2Z

R4 (0

RZ4

LACCRLIST o P52 4 HEL

5EC. 3 ANC
CULI NG

QELETE MINIYMU4 DEADSAND SETTING DUPE NG
BUR N

MINIMUM IMPJLSE

REDEFINITIUN GF K12 PROCEED AND INHIBIT

NEW ENGINE FAIL KOUTINE

ATTITWE MANEUVER DURING RR SEARCH ROUT INE

PULSE TORQUI~NG

T

ACHI EVE

MU REALIGHMENT

73
FOW/LUMENARY
oW LIST/LUM

PURFLUMI NARY
PR OLIST/LUM



137

135

140,141

142

143

144

145

146

147-15€

1568

160-162

163

164

1ef

lee-1706

171

ALD)

Na

S0499)

K&

NA

AlD)

Na

LNA S

NA

NA

KOO, R 12

INCEXsV/N LISTy ALARM LIST,
PLZ P51

- SEC. 3 ONLY

P1lZsPaCP42,PE3,R40

POQsP20,P 22

- SEC 2 ONLY

V/N LISTy PLl2,P40, P41,P42,
Fb3,Fhd P65y PTG, PT1, RE0

- SEC 5 ONLY

k12 FLAG CHANGE

DELETION OF P=EDICTED LAUNCH TIME PROGRAM

RECUCT ICN OF ULL AGE DURATION AND DELTA V
THRE SHOLD

EMERGENCY TERMINATION OF INTEGRATION
FUNCT TION

MODE II ATTITUDE ERRCR LCISPLAY

T4
PCR /L UMINARY
PCR LIST/LUM

PCR/LUMINA RY
PCR L IST/LUM



173

1T4-180

181

1824183

184

l8e

187-189

19¢

151

152-1%¢

157

198-2C1

202

c034204

205

«Ce

N&

NA

NA

NA

A{Q)

A

NA

Ao

NA

VIN LISTeP204P22,v07

KC2.Ra47

VainNT2

P40 P42 ,P63

R31

SEC 5 ONLY

SEC., 5 CALY

75
PCR/LUMINARY
PCR LIST/LUM

RMS PUSITIGN 600 WELLCITY ERRUR GCISPLAY

STANDARDIZE TERMINATION OF EXTENDED VERBS
V4T AND va8 '

SIGN CHANGE TO NCUN 73
FLIMINATION OF ULLAGE FCLLOWING AN ENTER

GR TERMINATE

CLARIFICATION OF 2317S OPERATION

PCRALUMINARY
PIR LIST/LUM
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PCR/LUMI NARY
PCR LIST/LUM

207 A - SeL 2 LALY

cCeypi(s WA -

210G A P&o INCREASE DPS THLUTTLE RECOVEPRPY LIMIT

il1-2113 HA -

214 A ROOQ 4 FO9,R12 4 H20 DSKY LIGHT UTILIZATIUN FOR LR

215 NA -

216 A Rle ILEITIATICN CF LF ANTENNA POSITION CHANGE

2171-219 ALC) -

2204221 A -

léz atui -

23 NA -

224 ALD) -

225 by -

22¢& A P eOgP 22K 129R2LvR e+ R23,RE0 CHAMNGE PRIG-TITY "5 ZLAYS FROM 5 SFC TO
2 SEC

227 AL -

22t A(C} -

229 A INCEX4V/N LIST,RTT ADDITICN OF K77 TG LUMIMARY

FEIL A - S5EC 2 UNLY

PCRALUMINARY
PLFE LISTALUM



¢4l

3

233

<34

£3%

£36—240

241

242

43

Zai

24t

249

NA

ALL)

LNAS

NA

a{L

AL

NA

aly)

AlU)

NA

. SEC % UONLY

MANY PRUL/ROULT.

- SEC. 2 UNLY

VERE LIST+P5634P04

Klé

- SEC. 5 UNLY

PO34ELE

17
PORALUMINARY
FCR LEST/LUWM

UPLCATE LUMINARY (S5TP SECTION 4
{NASA COMMENTS)

CeLAY

IMPLEMENTATION OF [INE-PHASE DE SCENT
GUICANCE LUGIC

Lk REASUNABELL ITY TEST

LANDING RADAF READ TANITIATION

PLR/ALUMINARY
PLR LIST/LUM



Zhy

225-256

2517

258

259

263

264

265

c66~261

Z€E- 3596

4CC

401

4Ce

A

A(LC)

NA

NA

NA

LNAS

NA

NUOUN LIST,P32,pP72 MFCOLFILATION CGF LOUH TIME COMPUTATIGN LUGIC

PLZyPIC,FTL FEGEFINITION OF VERTICAL RISF VELOCITY

OMIT ZONE 1 FROM DESCENT LOGILC

PRUVIDE R UUANLINK DATA ON LUNAR SURFACE

FL2 FoQ 4 Pal 4 PaZ 4 P4T+PO3 CORRECTIUN JF TMU WARM LP TIME

78
PUR/LUMINARY
PCR LIST/LUM

FCR/LUMIN ARY
PLR LISTALUM



40z

4C4

405

46

4Ci

4Ce

4C5

411,412

412

4l4

415

“4i7

4lo

419

Na

NA

NA

NA

AlL}

RO 4

V/N LIST,R3e

R4 7

RZ3 yR24

R25

RCZ

PcOyF22

Pl2sraCyPa2,P£3,P6E,PTC,
PTlsk"3

7= (

PLR/LULMINAPRY
PCR LIST/LULM

GSOP LPDATE SECTILN 4
CURRECTION I FO4 [N GSCP SECTION &

GSOP CHANGE 717 N2UN 90 R1 SCALF

k47 CHANGES Tri SEZTION 4

TRANSFER OJF % FHLM AUTO TRACK TO LGC MODE

PREVENT PACELEMS ARISING FRGM RR CONTROL
MOQE CHANGES

GSOP SECTIUA 4 RG22 IMUSE FLAG

PREVENT DISPLAY CUNFLICTS WHEN RR GOES
CLT OF AUTG MUCE

CELETICN OF ENCS AFF

STAGE=VEF LY [O15(CheTE

PLRALUMINARY
PCR LIST/LUM



9il—440

431

43é

434

435,438

437

440 -443

G44

445

446

Ga4T=-45(

KA

NA

NA

NA

A

VIR A B A

K &0

ALARM LISTFLZ2sP4T4PH3 R4

(- ET N

PI5, 15

¥ ¥

[NOTE:MLT/ 1L

ur
PORALUMINARY
PCH LIST/ LYY

REARZANGEMED Y F ¢ XTENDEL VvERES

Wl L1 PROPUSE LANCFLLAT ICN COF THIS PCR.)

USOP SECTLUN & =21 REPGSITIUNING CHECK

GSCP SECTLIGK & ¢ CLARIFICAT ION

MID-TD-AVE FOR P47, P12, P63

CCWNGRADE THFE SUTHORITY OF THE PREFEKRED

ATTITUDE FLAG

PO6 IMUSE FLAG

USE OF N34 [N Piu

R&C BALL ANGLE SISPLAY

PCR/ALUMINARY
PCR LIST/LUM



LT NG

ARV N

PR " e T T A S P TES I s
oy

ahs A M) ALUTERS 03 v L IMITS

453 A ) ALARM (1520 AML IMUSE FLAG

45 4-455 NA -

451 A w20 CORRECTICN T, ~c:

48461 nNA -

468 A INVE X rv /N LIST,PZ0,P22,P 76 CHANGE R32 AT L HFOCGRAM P76

459 A v/ LEST,PS7 ACUN CHANGE 1% P57

470 A INCEXsV/N LIaT,CHECKLIST, ADDITION OF #&H PFOGRAM

P&s g Pob skl 4 POl

471 A - CODING ONLY

412 A VAR LIS PTOLPTL,R40 SIMPLIFICATI LY [f ©T71

413 L -

“T4 N -

474 A Fldek 10,P FLlakIAC EXTENSICN ©F <1t (APABILITY
a7u A Flé,PIC,PIL SEe 9 FIADCOUW = GIM340 RIVE
47 N A -

LR /LuMINARY
PP LIST/ALUM



w iy

GHU 41

LY-¥4

484

449

45(

4¢ )= 453

454

455

496

LR

458

455

1a

WA

5{4%C)

n&

5 (460

NA

LY

St 4% UNLY

VAN LISTsCPTICN LIST ,RO4,
R2CyRE3,v4LNT2

- SEC 2 CNLY
AL e ATENLEC VERBS

o3

o3

KlC SEC 5

Y
CORSLUMINARY
FLF LD STE/LLH

BYPASS R5%4 AND NCJN 93
DURING INIFLAL ALIGNMENT

NEW NDUN FOR UPTIGN COUE IN EXTENDEL VERABS

INCORPURATIGN CF EXTENDED VERBS

Gl NOT GELAY P63 THRCTTLE-UR TIME

GSOP CHANGE Re3

RLID COMPLYATION FREQUENCY

PTR/LLMINARY
PCROLIST/LUM



RIEE- TR

HlLé

503-500

507

515-517

518

519~526

L34

A

NA

NA

NA

N A

MNA

ha

S

WA

CEUTE T

PL{yvse

Ple

SEC 2

LNLY

L
FLY SLAMINA R Y
PrE L IST/Luw

CLARIFY BI-_7 T& 0 i 15PLay 1IN P3S/P. %

TERMINAT ION ¥ AT EGRAT TGN

CCRRECT EXIT [ F 133
Ple GSOP CHANGE
CCRRECTIGN To RaD
MARK VEkg F(F i
AUC T ALwaTo 1. -e

EXTRAPGLATION

PUR/LUMIN 3~ s
BOROLIST/ALL™



(3
w
a3

An
w
-l

540

543

544

545

546

247

N&

ALLCH

UN AS

ALARF LEST «PTO,PIL

Pel. P22

VERS LISTP40,P6APTQ

V/N LIST . F32,P33,P72,P73

P2C . F22

P63 +Po% 4PO5 PG PLT, PTO,PT]

P2&.PTE

Pod

ped

PelyFe2

84

PORSLIMINAKRY
PLR LIST/LUN

7O, P71 SELFCTID! VIR V3T

SURFACE MAviLAallin, FLAG CHECK IN P20

AND P22

PRCVIDE QOPTION TO DISABLE THE PITCH-ROLL

KL S ALTOPILULT

ACTIVE VEMICLE CENTRAL ANGLE IN CSI-CODH

LECREASE FRELUENCY OF MARKS IN P22

ASSURE RATE COMMAND JATTITUDE HOLD MODE
DURING P65 AND P67

P38/P78 UPDATE [NHIBIT FOR TIFINAL)
CALTULATION

P6A DELETIUN OF PLEASE PERFCRM ATTITUDE
STCRAGE CISPL AY

P68 TERMINATES IN GOTOPOOH

Rl SHAFT/TRUNNIGN BIAS MODIFICATION BY
CREn

PLR/LUMINARY
PCE LIST/ LUM



35
FLR/LUMINARY
BLK LIST/LLM

Y L -
551 Sleid) UPEN
552-553 A -
554 A - SEC. 2 AN
CUDING
5545 A - SEC 5 OANLY
556-556 NA -
EES A KeGekdl R29 HINDRANCE HY ¥ [D-TO-AVE TIG SLIP IN P12
560 UNAS -
L3t A P12 RESET OF RENODWFLAG IN P12
502 A INDE XpP2CoP224P254R21 ,R22, SELECT JION ANT TEeRMINATION OF P20/22/25
R223,RE4
563 Ul AS -
g4 A - SEC 5 LMLY
43 A - SEC 5 ONLY
566 LY} =
567 ALY -
563 A PEI4PTCPTLek12,RES DELETE USE NF 29 DURING P53
EER AlL) -
SEu-572 ] -

Po@/LuMINARY
BLw L ISTALUM



573

Hl4~-972

£ie

Eii-SEe

Se7

588

589

594— 548

£5%

1070

ECl-€C2

£C4

HLS-60E

eCT

NA

ha

A

NA

Ato)

NA

NA

NA

- SEL 5 ONLY

- SEC 5 ALY

- 5EC & Uni Y

- SEC 2 UNLY

ALARNM LIST

- SEC 3 ONLY

F3GsP3l k30

ALARM LEST

MUDIFY ARCSIN-AFCLUS ALARM
TC AVGIC HARUnARE RESTART

(01301}

RESCALE ATTIT.1:F ERROR CISPLAY

ACTLION

PRUVIDE MAXIMuU DISPLAY FOR PERIGEE AND
APCGEE IN P:2JrP31,R30,

UPLATE ALAK:»

o8 (IST

86
PLR /L UMINAP Y
PCE LIST/LUM

PCR/LUMINARY
PCR LIST/LUM



el

tCs

&10-611

6l2

6l3

&El4

6lo

6l7

bla

€l €21

£22

ue s

NA

NA

PaC k4 | Fa 2

R4l

PlZyPiOyPT1

FLUC P20 WF22Z yk30
K314yR2E4R 41

RQ4

PlesPICP 7Ly lC

K31

e by LinieP Lk P37
PR EUBy R BT,V S

SEC 2 UNLY

W
P ALUMINARY
DL LISEALLA

SEAPLIFTCATE . . & ~PEFEBRED CRIENTATIUN
SELECY [N [P 7}

PREFERRED 1+ NRIESTATION WHEN THILST IS

ALGNG LLCAL VERTICAL

KAISE THRESHMOLLS FOR DELTA V¥ MONITOK

AGTCMATIC 4-J%T TPANSLATIUN CAPARIL ITY
IN PL12,70C, 71

ADD NOUN 38 FJR TIME OF STATE VECTOR

REDUCE RESTRILTIUMNS ON RUNNING RO4& Y0 A

MI NI MUM

PREVENT RIN t4UM DESIGNATING THE RFE

MakE THE DL kuls COMMAND A NCN-LLINE AK

FONCTION JF LY ~oNg CUNTRGLLER DEFLECTICN

CoOmk e lTION T v-2y = DOTy THETA, Oh LUNAR

SIRFALE

LSE SAME RNGUN foFer R FGR P32 AND P33 [N
LUMINARY ARXD (4L 5508 [

PLEZ LUMINARY
2Tk LIST/LUN



béa-ale

[y

6lb—6lY

630

634

635

E4l

NA

NA

a4l

NA

I~

a )

RN SN I RYRP

- 5.0
Klz

bl 4yPo5

i
w
T
o

Falakal +P42 4PE3 4RO0

LDeo ULRLY

bl

%)

5

ALY

ChLY

[SRT §

84
PLR/LLMINARY
vir LIST/LUM

LOJAT Y L e A UORL TR B b e/ Ta,

ALUGA ASTRUNAJT T CONTINUE LANDING
o SPLAY wrEn WELAW DUES NOT ACHIEVE
HASTTION #/7

COKRECT DeESIAN FLaw IN R614,RE65 FOR HIGH
LGS RATES

GELETE X=AR[5 vt [DE INHIBRIT FROM R&G

ALTITUDE 35ASL%2+1LTTY TE ST PARAMETERS IN

ERAS ABLE MEM v

REMOVE The TeoT ALILITIES AND EXCESSIVE
OVERSHNOTS ++-0.v 748 2R DESEGNATE ROUTINE R21

PCR/LUMINARY
POk LIST/LUM



Che

t4z

&4t

t45

bht-651

652

653-65%

NA

NA

Na

NA

SEC 2 OnLY

SEC 5 ONLY

59
PLCR/LUNMINARY
PCR L IST/LUM

PCR/LUMINARY
PCR LIST/LUM
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PLR
MIMBER

260
z68.2
210
€42
646
647
6438
654

670
€95
&9
697
6938
699
7CcC
702

7038

LUMINARY PUR ChANEE
LLMIMARY LA PLA LHANGE

Rb s

REV o2 10/31/69

FLLLHL

57

THE LUMINAKY 18 GSCF LbES THE LUuMINARY 1 GSLP AS A REFERENCE naSELINE, AND THE FGLLCWING TABULATION OF PCRS IS
CESCHEPTIVE OF THE LHANGES MAUE T R567. SECTICN &, REVISIUN 1y [ASSEMBLY REVISIUN 069) IN URDER T3 UPDATE THE GSAOP

SECTECN 4 TU THE LUNINZGY

LA LONFICGURAT JUN (ASSEMBLY wEVISIUN CS9),.

GALY THUSL PURS WHILE ARE APPL ICASLE TO LUM 1A S{CTIUN 4 ARE TABLLATFD UFLUws THIS LIST SUPRLEMENTS PREVIOUS
PLR CHANGL RICCRDS wrhICH SELULC ALSC BE RET AINEL FUR REFEFENCE PUREISES.

EFFECTIVE

LULCAT TGN

FLAGS, PLl2,PTC,PT1
NCLNSy P34, P14
NCURNS s PLZ4PT0,PT1
R&G1sRES

P2G P22

P31y P40, Pal, P42
PaCePa?

R3l

FLAGSy PE3,PE4
NCUNS, P32, PTZ
P57

PTC,P 71

Po7

RS2y RE34RESG
PeEE,R13

ko2

PL2yPTC,PTL

REL 4R65

SUBJECT TITLE

PREFERRED ORIENTATION DURING LM ABCRTS

FECUCTICN CF P34/ P35 RUN TIME

PLACEMENT OF UESIRED INSERTIUN RADIAL VELCCITY COMPCNENT [NTO ERASABLE FOR PIC/PTL/PI?2
FROVIDE "wINGS LEVEL™ HEADS UF, FINE 2-8XIS TRALK ING

GIVE ASTRONAUT THE OGPTION TU CONFIRM MAIN-LUBE LUCK-CMN AFTER RZ1 ACQUISITICN
KEPLACE LAMBERT wlTH wA® STEER IN 040,P41, AND P42

MCCIFY P42 TO PEKMIT STAGINC BRETWEEN TIG-30 AND TG

LESSEN DELAYS IN R3L

SIMPLIFICATIGN OF LANDING PRUGRAMS

FROVIGE UPTION FOR CSE PROGRAM TO COMPUTE T(APJANX ST &)

VOEeN22 DI SPLAY N P57

LIMITATICN CF LM ABORT ORBIT INSERTION TO 1/2 DEGHEE PLANE CHANGE

ACL LM PCSITION DETERMINATION CAPABILITY TO PS7

PAL LOAD AOT BACK DETENT AZ ANMDC EL ANGLES

IMPRCVE ThE RATE-CF-CESCENT MULE (PH6G) PERFIRMANCC

ALG CuAS CALIBRATIGN UPTION TQ RS2

FROVIDE CCNTINUCUSLY VARITABLE ARCRI CREIT NS ERT ICN TARGETING

ASCENT PGWEREL FL IGHT RCS CONTROUL

PCRALLM 1A



cr-w

720
721

122

732
136

137

738
740
T44
51
752
154
155
757
758
761.1

T62

ALARMS
AL ARMS

INDEXYALARMS oF LAG 5,
RZL+R26

NOUNSy P2C,.v67
NCUAS , R22

P&3,P64,PES, PO,
R13

NUULNS, P21

F52

R24

ALARMS, PE3,P64
F32,#33,FT2,PT3

P57

P57
PL2eP201P22,P70,P 71
R4l

R4l

VERES

ABCRT CUASTINC INTEGRAT ION WHEN IN INFINITE ACCELt<a TTON UVERFLGA LNOP

TIME-THETA AND TIME-RADIUS ALARM ABGRT

IMFRCVE PERFURMANCE GF RR CESICGNATE PROCEDURE LN LUNAw SURF ACE

PERMIT THE CREW TL MGOIFY W-MATRIX SIAS ERRUR IN V67 FOUTINE
ADC SOURCE CUDE 10O NOUN 49 IN P2C/P22

PERMIT ATT HLLL MCDE LN P63, ko4, P65

HaVve GAMMA CISPLAY wITH P2

CISPLAY TLANC IN P52, GPTIUN 4

CHANGE EPSILLN TO 1.5 SECONLS IN RZ24

FAKE 1406 ALARM NCA-ABCRTIVE

CLARIFY CESCRIPTIGN OF TCOH-TCSI AND TIPI-TCUH D1SPLAYS
PROVIDE [ML ORIENTATION SELECTICAN CPTICN COCE IN PH7
CHANGE IMU GIMEAL ANGLES IN GRAVIYY VECTOR DETEKMINA TION
INITIALIZE RADMOOES FOR P20,P22 AND R29

ALLCh‘IE SECLNDS FOR AN INTEGRATIUN TIME STEP IN R4l

R—2 LUNAR PCTENTIAL MODEL

DELETE V68

58
PCR/LUM 1A

PCR/LUM 1 A



PCR
NLMBER
277

279

179
780
791.2
798.¢
8Ul.2
802.2
805
807.2
8l12.2

814

LLMINARY PLRrR CrARGE

KELLRE LR TGl 16168S

LUMINAKY 1€ P ChANGL RECJRD

61

Tre FULLU@ING TABULATION UF PCRS IS UESCRIPTIVE F THE CHANGES MALE Ti. k=567 SECTION 4, PGNLS OPERAT IONAL MGOES,
REVISICN & (ASSENBLY RevISILN 399) IN URCcR Tu UPDATE THE GSUP SeCTION &4 FHiv THE LUMINARY 14 TL THE LUMINARY 1B
CONFLGLRATIUN (ASSENMULY REVISION 1le)s UMY THUSE PLRS APPLICABLE TU LUMINAEY 1B HAVE BEEN TABULATED 55 L0OW. THIS LIST
SUFFLEMERTS PREVILUS PLR LEANGE KELURDS AHICH SHOULD ALSU oF RETAIMED FUA FEFEFFNLE FURPCSES.

EFFECTIVE
LCCATILN

visa

INDEXy P 384P 36,P TC,P 71,y

FT3, P79
RES

NCLNS yRO4 yROS
SECTION 4.C TEXT
FLAG S RUC

ALAKNS  R53

ALARMS

voo

P2l
P3C,P34,P35,PT4a,pPT5
V5T

RO
Atnﬂms.uc«.an.hzb
822

R 1Z4R2C

F3l

P52

Fia

SUBJECT TITLE

A FIXEL DUMPCNT

VAKTABLE INSERTICN CCMPUTATICA

LEAVE TRACK ENABLE SET WHEN R29 [S TERMINATED

FRCYIDE PURE RR RANGE, RANGE RATE, AND TIME TAG DURIAG P201 P22, AMND P25
DD NUT ALLCw A PRECEED RESPONSE TO A v21, V22, 0OR v23

RESET GLCKFAIL 1M RDO

MAKE BAILOUT ALARMS START wWiTH 3xXXX AND PODDUC ALAKMS START WITH 2XXXX
SAVE ALAKM DATA AFTER “ERRCR RESET™

LUN'T ALLGW Vo6 ON ThE SURFACE

AD} PRESENT TIME OPTION TUL P21

RESETTING AND SEVY ING OF THE EXTERNAL DELTA V FLAG

RECULE KEYSTROKES REGUIRED TG CHECK AND APPROVE LR CATA

MODIFY RQ3 TC PERMIT ASTRCNAUT SETTING CF | CEGREE LCFADBAND

ELIMINATE UMNCES IRABLE LR POSITION AL ARMS FRUM R12

PERMIT REJECTIUN OF INDIVIDLAL MEASUREMENT INCCHPCRATIONS IN P20
ELIMIMATE LIGHTING CF ALT LIGHT wHEN LOW SCALE CISCRETE IS ABSENT
CELETE P31{LAMBERT AQM PUINT GUIDANCE PROGRAM)

DISPLAY GOPTIUN 3 IN P52/P54

REVERSE £76 LIS PLAY

PCRALUM 1B



3#

B32.2

834

839

840

841

* 844

* 845

847

B48

853

855

856

RLS

FLZ+F4O0 1 F4l 4F4s P63 4 P04,
PoS PELYPOT POLEPTOLPTL,
R&ad

Rle2

P&4 ,¥70,P71
VERSBSFLAGS s PL12,P4C P41,
P42 4PE3,PO4,y FOO, PEO,POT

PTC,HTL +REU 4 VDY W60 4¥61
Voo

INGE X NOUNS, CFTIEN CLLES,

FLAGS+P3E+P3G,PTE, PTG
PT0,P71

PLiZ2yPIO,PTL

RZ2E

VERES

NUUNS,P 63

RlZ

AL ARMS

* ALSC REFER YC PCR 279

62
PCR/LUM 18

REMCVE RESTRICT ION OF RUNNING ROS ONLY IN POO

FREVENT RUC3 JFET FIRINGS ON LUNAR SURFACE

K12 ANL LR KE-POSITICN ROUYT INE IMPROVEMENTS
REDUCE ATTITUDE OSCILLATEONS IN P84 AND P&S

PGNCS UERIVEC VEHICLE ATTETUGE RATES ON FLAI FHROR NEEDL ES

CELETICN UF P34/P78 AND P39/P79

CC NOT TURN UN R29 DURING PTO/PTL

ELIMINAYE POSSIBLE LOCK-CUT OF PLITCH-OVER FRCOM PLZ +PTO, PTY
FREVEAT RR ECCUS FRCM SYEALING LCC MEMORY CYCLES

RESTRICT V35 TQ PQQ

PROVIDE A FLEXIBLE METHCD FCR CREW TG MCDIFY RLS

EECIN REACING LR VELOCITY AS S0OON AS VELGCITY DATA GOUD APPEARS

CHANGE 15G2/1206 FROM POODOC' S TC BAILCUTS

PCR/LUM 18



PCR
NLMBER

285(REV L}

806,¢2
863.2
882
893
895
936.2
943
968

972

65

LUMINAKY PLR CHANGE RECLURD REV 31 12/03/69
LUMINARY 1C PCH CHFANCE KECURD

THE FOLLLWING TABULATICN UF PCKS IS DESCKIPTIVE OF THE CHANGES MAJE TG k-567 SECTICN 4, PGNCS OPERATICNAL
MUDES, REVISION 6 [N fRDER TC UPDATE THE SECTIGN & GSUP FRCM LUMINARY LE T( LUMINARY 1IC CONFIGURATION. THLS LIST
SUPPLEMENTS PREVIUUS PUR CHANGE RECORDS WHICH SHUULU ALSO BE RETAINED FCR REFFKENCE PURPOSES .

EFFECTIVE SLUBJECT TITLE
LCCATIECN

INDEX s NCUNS 4F LAGS 4 P63 4 REMOVE CHECK OF AUTO THROTTLE DISCRETE
Po4sPES,PEOIPOT+FPEE,PTC,
PTL1yFLOWR11,R12,R13,R4C

INDE AsNGLNS,ROL ALLCW MNOT TC ADCRESS CUTPUT CRARMELS

FLAGS, PTe MAKE P16 SET NOCD FLAG

NUUNS, PES,PEE REPLACE VHORIZ wITH SLMETHING BETTER

FLAGS, PICy PTL, ROC ABERT TARGETIANG FLAGRIT

FLAGS 3 V59 LR REPOSITION BY V59E IN P63

R 3¢ ENITIALIZE w90 TIME TC TIG

R1Z VELCCITY REASONABIL ITY TEST

P64 LPD BIAS CORRECTEON

R &4 DISPLAY PCLARITY OF SIGHT ING ANGLE DIFFERENCE IN R-54

PCR/LUM 1C
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13

4.4.3 VERBS LSLJ IN PrIUGHAN Lu¥INAKY

4.4.3.1 REGULAK VERBS REV 02 09716/ 65

PR
00 NGT IN LSE
‘01 DESPLAY CCTAL CLMP I IM RL
02 UDISPLAY OCTAL COMP 2 IN R1
03 DISPLAY ODCTAL CCMP 3 IN RI
G4 DISPLAY CLTAL CUMP 1,2 [N RI,R2
05 DISPLAY QCYAL CUMP 1,243 LN RL,RZ4R2
06 DESPLAY DECIMAL IN Rl LR RL,RZ GR Rl,R2,R3

07 LISPLAY [P CECIMAL IN K1l,R2

D8  SPARE
0% SPARE
10 SPARE

L1 MGNITCR CLTAL CCMP 1 IM RL
12 MCNITCR CCTAL CUMP 2 IN R
13 MONITOR OCTAL CEMP 3 IN Rl
L4 MCNITCR CCTAL CCMP 1,2 IN Rl R2
15 MONITOR OCTAL COMP 1+ 243 [N RiyRZ4R3
lé MONITOR ODECIMAL IN RiL CHR RL,RZ CR KlsR2,H3
17 MCNITCR CP CECIMAL IN R14R2
18 SPARE
VERB/LUMI NARY

EXTENDED VERH
'



a

19
2C
Z1
22
23
24
25
26
21

2E&

29

ic
31
32
33
34

is

EX:
ar
3d

39

la «

VERB/LUMINARY
EXTENDED VERB

S FARE

SPARE

LCAL COMFLMENT ) INTO R1

LUAD COMPONENT 2 INTO R?

LGAD COMPGMNENT 3 INTC K3

LCAC COMPGNENT 142 INTO R14R2

LUAD CUMPOUNENT 1,243 INTC K1 4R2 4R3

SPARE

DISPLAY FIXED MEMUGRY

SPARE

SPARE

REQUEST EXECLTL vE

RECUEST wAITLIST

RECYCLE

PROCEEG

TERMINATE

TEST LIGHTS (ULSAGE RESTRICTED C FOO} 853

REQUEST FRESH START (¥}
CHANGE PRCGRAM

SPAKE

SFARE

# DENUTES THAT LUGIC FLCw [S DESCRIBED IN SEC 4.4.11

440302 EXTENCED VERBS
TTTmmmos . mms s ——ee wHLN USED PCR

VERB/LUMINARY
EXTENDED VERB

- ( ‘ ' (



40
@1
42
43
44
45
46
47
48
45
50
51
52
53
54
55
56
57
58
5%
60
6l
62
63
o4
65
66

6

ZERC LOUS (SPECIFY NZO Gh Nfc)
COARSE ALIGN CDUS (SPECIFY NZC Ur NTZ)
FINE ALIGN IML

LCAD FCAL ERRUR NEELL €5 (TEST uNlLY)
TERMINATE RR COUNTINLULS ucSILNATE
SFARE

SPARE

INITIALIZE AGS (R47}

START LAP CATA LUAL (RO3)

START CREW DEFINED MANELVEK [Ro2)
FLEASE PERFLRM

SPARE

MARK X=-RETICLE

‘MARK Y-RETICLE

MARK »DOR Y-RETICLE

INCREMENT LGC TIME (UECIMAL)

REQUEST TERMINAVE TRACKING RGLTIINE (R56)

PERMIT LANCING RACAR UPLATE

INRIBIT LANCING RALAK UPUATE
CUMMAND LR TO PGSIiTICAN 2

UISPLAY VEFI{LE RATES

DISPLAY DAP ATFITUWDE ERRUR

DISPLAY TLCTAL ATTITUCE ERRUR

START RR/LR SELF TEST ROULTINE (RC4)
START S-BAND ANT. RCLTINEIKRDS)

CISABLE U,V JETS DURING CPS BuRANS

VEFICLE ATTACHED. MUVE THI> VEHICLE STATE VECTCR TO CTHER VEHICLE

w MATRLX RMS ERRCR ULISFPLAY

[N2G ANG NTZ2)

(N2O AND [ 2)

P00

R53
R53
R53
R33
P20 4sP22,P25

PE3

PLo

Pz0.p27

(

VERB/LUMI NARY
EXTENDIED VERS

VERB/LUMINARY
EXTENDED VERB



b8
69
70
71
iz
T2
T4

75
76

17
T8
-T9
80
gl

82

83
B4
85
86
87
88
89

90

91
92
93
94

95

SPARE

RESTART

START LGC UPCATE; LIFTURF TIME

START LGC LPDATE; BLCCK AGH

START £GC UPLATE; SINGLE ACR

START LGC LPOATE: LGL TIME {(LCTAL)D
INITIALIZE ERASABLE ULLMP VIA CCWALIMK

ENABLE UsV JETS CUKRING DPS BUKNS
MINI MLM IMPLLSE CUMFAAL MODE

RATE COMMAND ANC ATTITUDE HOLD MDDE
START LR SPLRICLS TEST (RTT)

STLF LR SPURICUS TEST {R7T)

ENABLE LM STATE VECTOR UPDATE
ENABLE CSM STATE VECTCR UFGATE

REQUEST CREIT PARAM ULISPLAY (R20)

REQUEST RENLC PARAM OISPLAY {R31)

SPARE

DISPLAY RR LCS AZIMUTH ANL EL EVAT IGN
SPARE

SPARE

SPARE

START REND FINAL ATTITLLE MANELVER (Rs3)

REQUEST REANL CUT GOF PLANE GISPLAY {R3E)

DISPLAY BANKSUM

START IMU PERFURMANCE TESTS {GRD LSE!
ENABLE w MATRIX INLIT[AL1ZAT IUN

SFARE

NG LPDATE CF EITHER STATE VECICR

»® R

P20
P2ty P22

ANYTIME{PLZ ,
P40+P41aP42,P4T}

ANYTEME(P4T)

VBS4PL12,

P22yP57,P 58

PGO

P32,P33,P34,P34,
PT2yP13,P T4,P 15

p20,P22

P20,P22

16
VERB/ LUMINARY
EXTENJEU VERB

VERB/LUMINARY
EXTENDED VERB

(



¥/

96  INTERRLPT INTEGKATIUN ANG oC TL #CC
91 PLRFCKM EMGINE FAIL PRCCECURE

98 SFARE

99 ENABLE ENGINE IGM TIGM

# CESICNATES THOSE EXTENLED VERBS FOR WHICH
LCGIC FLOW IS DESCRIPEC EN SECTICN 4.4.11

CHANGE CCNTROL NOTES

REV 01 PCR Br 99y 118y 164y 173,4225,24644204468,4704539,623
REV QO(LUM 1A} PCR T62

REV OllLLM 1B) PCR E4l, ECITCRLAL
REY Q2{LUM 1E) PCR 853

ANYT IME

R40

Pl2+P40yP 42
P63 y R4 0

17
VERB/ LUMINARY
£ XTENDED VERS

VERB/LUMINARY
EXTENDED VERB
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19

PR NOUNS USED IN PROGRAM LUMINARY.
------------------------------------ REV 03  12/03/69

NOUNS SPECIFIED AS BEING LCALABLE

IN THIS CUCUMENT ARE MARKED (L},

ALTHLUGH CTHER NGUNS MAY BE LDAG-

ABLE, wHE THER NEWLY LGADED DATA IS

USEL BY THE PROGRAM IS SUSBJECT TO

THE PARTICLLAR CCLCING ASSCCIATEC

WITH THE LSE OF THE NCUN.

NOUNS WHEN USED PCR

0C NOT IN LSE

01 SPECIFY ACCRESS (FRAC) (L} « AXXXX FRAC P27
. +KXXXX FRAC
« XXXXX FRAC

02 SPECIFY ADDRESS [wHCLE) L) XXXXX. INTEG P27
XXXXX. INTEG
XXXKXe INTEG

03 SPECIFY ADDRESS (DEGREE} () XXX.XX DEG
XXXe XX DEG
XXX XX DEG
04 GRAVITY ERROR ANGLE XXX XX DEG P57
05 SIGHTIMG ANGLE DIFFEREMNCE XXX XX DEG R22, R54
06 CPTICN CCODE iIC (LyR2 UNLY) ocT
OPTICN CODE cer
DATCCCE (PST) ccT
07 CHANMNEL/F LAGWCRD/ ECALK (L) cCr ANYTIME WITH V25 806. 2
ERAS ABLE UPERATOR BET 1v o |
ACTILN ocT
08 ALARM LCATA ADRES ot ANYTIME WITH VOG5
BBCUN ocT
ERCULNT ooy
09 ALARM CLDES FIRST ocT ANYTIME wITH vOS
SECCAD ccT
LAST acy
10 CHANNEL TC BE SPECIFIEL [L,EXCEPT CHARNEL 7) OCT ANYTIME WITH VO1,V11, OR V21
Ll TiG(EST) Wi CCXXX. HRS F32,P72 EDIT
000XX . MIN
CAXs XX SEC

NOUN/ LUMI NARY



44

12

13

L4

15

ie

17

18

19

20

21

22

23

24

25

2h

21
28

25

CPTICN COGCE ICHUSEL BY EXT VER6S UNLY)
GPTICA CCDE

T ICG{CCHY (L)

CHECKLIST (USED INTERNALLY BY EXTENDED
VERBS CNLY)
{NZ25 IS PASTED AFTER DIisSPLAY.
M4 IS NEVER VISIELE T¢ THE
CREw.]

IENCREMENT ACLCRESS

(LywITF NOL,02,03)

TIME COF EVENT (USEDC BY EXTENDED VERBS ONLY}

Ly

SPARE

CESIRED ALTO MANEUVER FDAL BALL ANGLES

S FARE

PRESENT ICOU ANGLES

PI1PAS
DESIREC ICLL ANGLES {L}
SPARE
DELTA TEME FCR LGC CLGCK L)

CHECKLIST (LSED wlTH vs0)

PRIC/CELAY 4 ADRES y BEECGN Ly Il V3C,31)

SELF TEST CAN/LFF SwITCH ()
SFPARE

SPARE

i

< T

6
16
MG

L 14

a6
IG
MG

ucry
acr

CCOXAX,
000xXX .
OXX XX

KXXXX o
XXXXX
XXXXXe

GeT

COXXX.
O00XX.
DXX XX

XXX o XX
AXX LXK
XXX o XX

XXXeXX
XXXe XX
XXX XX

XXX X,
XAXKKX o
XNAXK o

XXX« XX
X XXa XX
XXXa XX

QOXXX.
000XX .,
CXXa XX

XXXXK o
GCT
GCT
GCY

XXXKX ,

HRS
MIN
SEC

HRS
MIN
SEC

DEG
DEG
CEG

DEG
DEG
DEG

PLLSES
PUL SES
PULSES

DEG
CEG
DEG

Hi 5
MIN
SEC

RO4 3R30 4RL3 V4 LINT 2

P33 ,P73

R36 4R&T

RGO, R63

ANYTIME WITH V06

ANYTIME WITH V06

P51l 4P52,P57 ,R62,V4IN20,V43

v55

[y

20
NOUN/LUMI NARY

NOUN/L UM IN ARY

(



30

31

32

33

34

35

‘36

317

38

39

40

41

L ¥

43

44

45

SPARE
SPARE

TIME FROM PERIGEE

TiG (L)
TIME OF EVENT (L
TFi

TIME CF LGC CLGCK
TI6 (TPI) (L)
SY INTEGRATION TIME (TET)

SPARE

TIME FROM IGNITIUN/CUTOFF
VG
DELTA v (MEASULRED)

NAY BASE AZIMUTH (L}
NAV BASE LATITUDE

APC ALT
PER ALT
DELTA v

LATITLOE
LONGITUDE
ALTITULCE

APO ALT
PER ALT
TFF

MARKS (M)
TFI
MGA

COXXX,
000XX.
OXXK XX

Q0OXXK.
000XX ,
CXXa XX

00XXX &
0COXX,
OXX XX

COXXX,
Q00XX.
OXX XX

COXXXa
000XX
CaXe XX

D0XXX o
0CGxX.
OXXeXX

00XXX.
000XX,
OXX XX

XXBXX
XXXXoX
XXXX oX

XXXe XX
XX XXX

XXXXa X
XXXX o X
XXXXe X

XXX XX
XXX KX
XXX Xa X

XXXXe X
XXX Xa X
AXBXX

XAXNXXe
XXBXX
XXX e XX

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MI N
SEC

HRS
MIN
SEC

HR S
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

MIN/SEC
FPS
FPS

GEG
DEG

NM
NM
FPs

DEG (+ NURTH)
DEG {+ EAST)
NM

NM
NM
MIN/SEC

MIN/SEC
DEG

R30

P124P22,P30,PT6

P214P52,P57

PA2,P344P T2,P T4

ANY TIME

F404 P42

SYSTEM TEST

P30

P21+P68

R30

P30,P32,P33,P34,P35
PT2:P73,P 74,P 75

21
NOUN/ LUMENARY

NOUN/ LUMENARY



4b

41
4k

45

50

51
52
53
54

55

56

57

58

59

6C

&1

&2

63

UAP CUNFIG L)
THIS VEHICLE wT LE)
LTHER VERECLE wWT

GIMBAL PITCH TRIM (RN
GIMBAL ROLL TRIM

DELTA R

DELTA ¥

SCLRCE CCCE
SPARE

S BAND ANT PITCH (ALPHA)
S BAND ANT Yih {BETA)

CENTRAL ANGLE OF ACTIVE VEHICLE
SFARE

RANGE

RANGE RATE

THETA

NC OF APSICAL CROSSINGS (N} (L}
ELEVATICN ANGLE ({E)

CENTRAL ANGLE (LENTANG)

RE LCS AZINLTH
RR LOS ELEVATION

SPARE

PERIGEE ALTITUCE {POST TPI OR SCR)

DELTA v (TPl L§ SGR)
DELTA ¥V {TPF OR SOR FINAL)

DELTA v LCS

FORVE L
H DGT
H

TG
THI
CRUSSRANGE

vi
TFI
DELTA V (MEASURED)

vI
H 007

ce

XXXXX o
XXX,

XXX o XX
XXXe XX

KAXK X
AARKe X
XXXXA o

XXX XX
KXK o XX

XXX S XX

XXX o XX
XXX X
XXX XN

XAXKXa
XXX e XX
A AKX K

XXX o XX
XXX XX

XXX Xa X
XXX o X
XXXX o X

XAXX o X
XEXX o X
XXXX, X

XXXXK o X
KXXXe X
XEXXXKX o

XXB XX
XXB XX
XXAX oX

XEKXL X
XX BXX
XxAXKe X

AXXX 4 X
XXX XeX

L85
LBS

CEG
DEG

NM
FPS

CEG
DEG

CEG

NM
FPS
DEG

DEG
CEG

DEG
DEG

MM
FPS
FPS

FPsS
FPS
FPS

FPS
FPS
FT

MIN/SEC
MIN/SEC
hM

FPS
MIN/S EC
FPS

FP3
FPS

- 22
NOUN/LUMINARY

KO3

RO2

RO3 (LOAD FLSITIVE NON-ZERC CNLY)

R22

R{35

P34y P35,P74,P 175

R31

F32 +P344P72,P74

VA5,PL24P22,F57,P68

EDIT
P34+ PT4
P34,P35,PT4,P 15
PESIPEE 285,382

P63
Pb3

PléyP 63

NDUN/ LUMI NARY

{



47

64
69

66

&7

68

69

70
71

12

T3

14

75

16

77

18

H

TIME LEFT FCR RECESIGMNATICNS (TR )/ LPC
H DOT
H

SAMPLED LGC TIME
(FETCHRED IN INTERRUPT}

LR SLANT RANGE
LR PCSITICN

LR VX
LR vy
LR VZ

SLANT RANGE TL LS
16
DELT A h

LAND DELTA 7 COMPONENT {L}
LANG CELTA Y COMPUNENT
LAND CELTA X COMPGMENT

ACT CETENT COCLE/STAR CODE L)
AOT DETENT CODE/STAR CODE {L)

RR FRUMNICM AMNGLE
RR SHAFT ANGLE

DESIRED RR TRUMNION ANGLE ik}
DESIRED RR SHAFT ANGLE

TF1
YA W
PITCH

DELTA ALTITULDE CDH

DELT A TIME (CCH-CS1 OR TP [-CDHI

DELTA TIME (TPI-CCH GR TPI-NOMIP ]}
(NOTE: R2 ANU R3 ARE MUDULARIZED TC
THE RCUR; 1.E. 63 MINS 22 SECS IS DI1s-
PLAYEC AS 03822) ’

DCWNRANGE YELCCITY (VEF) (L}
RADIAL VELOCITY (H DuTt F)
CRCSS RANGE

TG
VELCCITY NURMAL TO CSM PLANE

RR RANGE
RR RANGE RATE
TFI

XXX XK.

XXBXX
XXX o X%
KXXKK.

QOXXX .
CCOXXe
OXXaXX

XXXXXa
0000X .

XXXXXe
XXXXX o
XXX XX .

KEXX o X
XX BXX
KXXX Xe

KXXXX o
AXX A K
XXXXX o

ucr
Ler

XXX XX
XXX o XX

XXX« XX
XXX o« XX

XXB XX
XXX XX
XXKe XX

XXXX X
XX8 %X
XxBxx

KRXX o X
AXKXX o X
XEXXa X

XX BXX
XXXKe X

XXX o XX
XXXXXe
XXBXX

FT

SEC/DEG
FPS
FT

HRS
MIN
SEC

FT

FPS
FPS
FPS

NM
MIN/SEC
FT

FT
FT
FT

DEG
DEG

DEG
CEG

MIN/SEC
DEG
DEG

NM
MIN/SEC
MIN/SEC

Fps
FPS
NM

MIN/S EC
FPS

NM
Fps
MIN/SEC,

23
NOUN/LUMINARY

P64

f33, ANYTIMF WITH V16 OR VO&

RO4 (LR POSITICN ANYTIME WITH V06 DR ¥i6)

RO4

P63,V57 EDIT

P63

R52 +RE9

R53,R59

RC4sR21y ANYTIME WITH V06 CR V16 EDIT

Y4lNT2

P12

P32,P33,P72,PT73

PlZ+PT0,pP71

PL24PT04P71

RO4 EQIT

NOUN/LUMINARY



s

80

gl

32

33

84

85

86

a7

B8

89

20

91

92

33

CLKRSGR ANGLE
SPIRAL ANGLE
PCSITICN CCLE

DATA INDICATOR
GMEGA

DELTA vx(LV)
DELT A VY (LV}
DELTA wZ2{LV}

DELTA VX{LV}
DELTA VYILV)
DELTA wZI(LV]

DELTA VXILM}
DELTA vY{LM)
DELT A VZI{LM}

DELTA wx{DW)
DELTA VY (OV)
DELTA VZ{Cv]

VEX{LM)
VGY (LM
YGIILM)

VGXILY)
VGYIL V)
VGILLY)

BACKLP OPTICS LCS AZIMLTH
BACKUP OPTICS LOS ELEVATION

CELESTIAL BODY 1/2 ULNIT VECT

LATITLOE
LENG/2
ALTITLDE

RENC CUT DF PLANE PARAMETERS

ALTITWE
VELUCITY
FLIGHT PATH ANGLE

TRRCME
H DCT
H

DELTA GYRC ANGLES

{i}
[LY
)
(L)
(i}
COME (L)
(4]
¥
Y ooy
psl
(%)

>

KAXK XX
XXX XX
XXXXX,

XXKXX e
XXXe XX

XAXX X
XXX Xa X
ARXK o X

XAXXe X
XEXK < X
XXXX4 X

KXXX o X
XXXK o X
XXXXe X

KAXK o X
XXXXe X
XXXK o X

XXX X X
KXXK o X
XXXX o X

XXX o X
XXXX o X
XXXXe X

XXX o X X
KXXe XX

SKXKXX
. AXXXX
o XXXXX

AKe XXX
XN, XXX
XXX WX X

HXN XX
XXX oX
EXXe XX

AKX o
AAXKK -
AXK S HX

XAKXX
KXXX o X
KXXXX »

AX XA
XX XXX

DEG
DG

DEG

FPS
FPS
Fes

FPS
FPS
FPS

FPS
F oS
FPS

FPS
FPs
FPS

FPS
FPS
EPS

FPs
Fps
FPS

DEG
DEG

DEG
DEG
MM

NM
FPS
DEG

NMX 10
FPs
DEG

PCT
FPS
FT

DEG
CEG

RS57:+R59

R24

P3G,P32,P33,P34, P35, P40,P4LP 42,

PTZ P73 4+PT4,PTS

P3Z2,P12

P4t

P76

F12,P40,4P41 4P42,PTO,PT1

P40,yP4]1,P42

R52,R53,R59

R58

P52, P57

R36

P63,y POL, PO5, PHR 85

P37 4+R55,v42

24
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94 SFPARE

95 SPARE

96 SPARE

97 SYSTEM TEST INPUTS ()

98 SYSTEM TEST RESULTS ANC INPUT fL)

9% RNS IMN PCSITIGN
RMS5 IN VELOCITY
RMS N BIAS

CHANGE CCATRCL MCTES

LCGIC REV QO PCR 795

XX KXX

XXXKEX o
XXXXX .
AXXXXK »

XXXXXa
o XXXXX
AXXKX o

XEAKEK »
XXXX o X
XAXK A

CEG

FT ver
FPS
MILLIRADIANS

LOGIC REV 01 PCR 949941064138 4173 4254,407,469, 472,490, 54C, 614,623
LOGIC REV GCILUM 1A) PCR 268,27C+€6554732+730,738
REVS 01.,02(LUM 18) PCR 279+ 752, 180,822, 854,EDITORIAL

REY 03(LLM IC} PUR 285,806.2,882,

ECITOREAL

25
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Ly

CHECKLIST REFERENCE LCLES USED wITh THE “RLEASE PERFORM
CHECKLIST™ REQUEST (VEKRB 5C NULN 25)

Rl CGLE
0QoL3
00014
00015
00062
00200
00201
00203
00205
C0500

00501

CHANG

REV Cl
REV 02

ACTICN TGO BE EFFECTED

KEY EN NCRMAL GR GYRC TCRQUE CCARSE ALIGN
KEY IN FINE AL IGNMENT UPT [UN

PERFORM CELESTIAL BODY ACQUISI TICA

SWITLH LGC POWER CCWK

SKITCH RR MODE TC AUTEMATIC
SWITCH GUILANCE CONT TO PGNS, MODE TO AUTO, THR CONT TO AUTY
PERFURM MANLAL ACQUISITIGN CF CSM wITH RR

SWITCH LR ANTENNA TC PGSITION |

SWITCH-CENCTES CRANGE PUSIVION OF A CONSQLE Sw] TCH
PERFORM=-DENCTES START CR END OF A TASK

KEY IN-DENCTES KEY IN CF CATA THRU THE DSKY

E CONTROL NOTES

FCR 134,47¢
ECITOR AL

217

REV 02 C8/05/69

WHEN USED PCR
Ps2
PST +P634R51

P51sR51:R59

P06

- 408
P20,P22,R04

Pl2 +P40 4 P42 4 P63, PTO, PT]

R23

P63

- 470

CHELKLI ST COD
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29

REV 03 12/03/65
CPTION COLES/LUM

4altab THIS LIST STATES THE CPTIUN CCOES OI SPLAYED IN Rl IN

++ COMJUNCTICN WITH VERE 04 NOUN G6 {UR VO4N12 FOR EXTENDED VERBS
+03 UR V05 FGR P57) TL RECLEST THE ASTRONAGT TC LGAC INTO RZ THE
+EDIT CPTION HE DESIRES FUR PRUGKAM LUMINARY, THE SPECIFIED GPTICN
+ CCDES WItL BE GISPLAYEC IN RL IN CONJUNCTIUN WITH FLASHING V04—

NCe (DR wCaNl2 FOR EXTENDED YERBS CR VO5 FCR P5T) TG REQUEST
THE ASTRONAUT TO LUAD INTU RZ THE OPTLON HE DESIRES.

R1

cerICA

CaDE PURPCSE INPUT FOR RZ WHEN USED PLR

0c0g1 SPECIFY IMU CRIENTATICA 1=PREF, 2=NOM, 3=REFSMMAT, 4=L AND SITE PS52.P57

00002 SFECIFY VEHICLE 1=Th§Sy 2=DTHER P21,R30

00003 SPECIFY TRACKING ATTITLDE L=PREFERREC, 2=GTHER R&3

0C004 SPECIFY RADAR 1=RR, 2=LR RO4

00006 SPECIFY RR COARSE ALIGN GPTIUN 1=LOCKON, 2=CONTINUDLS DESIG valnT2

00010 SPECIFY ALIGNMENT MCUDE O=ANYTIME, 1=REFSMMAT +¢, P57 N
2=TwO BCDRIES, 3=0NE BODY +G

00012 SPECIFY CSM ORBIT UPTICN L=N{ CRBIT CHANGE, 2=CHANGE OURBIT TO PASS P22

OVER LM

CHANGE CCNTRCL NCTES

REV 01 FER 105,490
REV C2(LLM 1B) PCR 278
HEV 03 EDITORL AL

JPTION CODES/
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GatlT

R1
CGDE
20105

0c107

00111
ooll2
‘00113
00114
Qo115

00206

0czey
Qo210

00211

00212
0CZ213
00214
ocz17
00220

00401
00402

0C4C4

ALARM CODES USEC wITH VERB 05 NUUN 09

*¥

PURPGSE

AUT MARK SYSTEM N USE

MORE THAN 5 MARK PAIRS [NFLIGHT,
5 MARKS ON LUNAR SURFACE

MARK MISSING

MARK CR MARK REJECT NOVT BEING ACCEPTED
NO INBITS

MARK MADE BUT MNCT DESIREC

NO MARKS IN LAST PAIR TO REJECT

ZERO ENCODE NOT ALLCWED wiTH COARSE ALIGN
+ GIMBAL LOCK

I15S TURN-ON REWGLEST MCT FRESENT FCR 90 SEC
IMU NOCT DPERAT NG

COARSE ALIGN ERRUR

PIPA FAIL BLT PI¥PA IS5 NCT HEING LSED
TPU NCT CPERATIANG wITH TURA-CN REGUEST
PROGRAM USING IMU WHEN TURNED OFF

BAD RETURN FRLF INLSTALL

BAD REFSMMAT

DESIRED GIMBAL ANGLES GREATER THAN "Xw QEG

FINCLOUW RUUTINE NOT CCNTROLL ING
ATTI TudDE BECAUSE CF INBCECUATE
PUINTING VECTOKS.

SPECIFIED STAR NCT AVAILAELE [N ANY LCETENT

31

REV 21 12/ 03769

SET BY PCR

R57
57
R57

[MU MGDE SWITCH
V4G N2O

TRWPT
MU MCDE SWITCH, RO

IMU MODE SWITCH, P51,
P57,R50

IMU MODE SWITCH, T4RUPT
T4RUPT

T4 RUPT

P51,P57,R50

RO2 JR4T

INF ALIGN ("xw=p60),
FINDCOUW (%X"=70)
KALCMANU

FINDCDUW

R5G EDIT

ALRM/LUMINARY



€C4C5
00421
20430
00501
06502
[V E-Tex
20510
00511
0C514

00515

‘€cs24

00521
Q0522
00523
00525
gcLs26

00527

Q0530

00600

00601

Q0602

00603

06604

00605

00606

%

FE

Mp

MF

MF

MP

TwC STARS NLT AvVALLAELE

W-MATRIX OVEHR FlLUw

ACCELERATIUN UVERFLCW IN INTEGRATICA
KACAR ANTENNA LUT UF L IMITS

EAL RALAR GIMEAL ANGLE INPLT

RADAR ANTENNA OESIGNATE FAIL

RACAR AUTC LISURETE NLT PRESENT

LR NOT IN PUSITIUN 2 CR REPCSITECNENG
Rk GCES CLT CF AUTC MCCE WhILE IN USE
RR CCU FAIL CISCAETE PRESENT

RADARLPT NGT EXFECTEL AT THIS TEME
CCULLE NCT REAL RALCAR

LR PUSITIUN CHANGE

LR BIC NGT ACBIEVE PUSITION 2

CELTA THETA CREATER THAN 2 DEG

RAMGE GREATER THAM 4CQ FMILES

LES NCT Ih MOCE 2 COVERAGE WHILE ON LUNAR
SLRFACE OR VEHICLE MANELVER REQUIRED

LOS NLT IN MOUE 2 COVERAGE ON L UNAR
SLRFACE AFTER 600 SEC

]HAGINARY RGETS CN FERST ITERATION

PERIGEE ALTITLOE CSI LESS THAN 35K FT
(LUNAR OReIT} LR 85 NM (CARTH QRBIT).

PEREGEE ALTITLUE CDH LESS THAN 35K FT
(LUNAR URBIT) O® 85NM (EARTH ORBIT).

Csl 7O COH TEML LESS THAN 10 MIM

COH TG TPI TIME LESS THAN 10 MIN

OR COMPUTED CDH TIME IS GREATER THAN INPUT TPI TiME,

MIMBER OF ITERATIUNS EXCEELS P32/72 LGOP
MA X[ MLM

CELTA Vv EXCEELS MAX [MUM

32
ALRM/LUMINARY

a1

[NTEGRY

CRBITAL INTEGRATION
k23

Valhiz

21, VALNTZINON MP)
RZ5 s ¥4ONT2

R12

P2C,P22

R25

P204+P224R 12

R22 4R12

RO4

K12y VOD{NON MP)
K22

P20,p22

RZ24

R21

P3z2,pP12

P32yP72

P3z, P72

P3z,072

P32 4pP72

P32 4012

P32,pT2

ALRM/LUMINARY



20607

Q0611

00701
ao77?
oliog2
21103
31104
0llo5

0lice

01107

31201
31202
21203

21204

312C6

31207
31210
31211
01301
21302

21406

0i4Ce

01407

1410

¥

**

¥

**

MO OSTCLUTICN FROM TIME-THETA OR
TIFE-RALILS

MO TIG FUR GIVEN ELEV ANCLE

ILLEGAL OPT IUN CUDE SELECTED
PIPA FAIL CALSED 155 hARMING
LGC SELF TEST ERROR

UNUSED CCS BRANCH E XECLTED
DELAY RCULTINE BUSY

COWNL INK TUQ FAST

UPLINK TOO FAST

PHASE TABLE FAILURE. ASSUNE ERASABLE
MEMORY [S DESTROYED

EXECUTIVE OVERFLUW — NC VAL AREAS
EXECUTIVE OVEKFLOW-NO CGRE SETS

WALTLIST OVERFLCW - TCLC MANY TASKS
WAITLIST, VARDELAY, FIXOELAY, LUNGCALL
GR OELAYJCB CALLEDC WITH ZERkO GR NEGATIVE
DELTA TIME

SECCND JCB ATTENPTS TC CL TC SLEEP VIA
KEYBCARD AND DISPLAY PROGRAM

NG VAL AREA FCR MARKS
TwD PROGRAMS USING DEvICE AT THE SAME TIME
ILLEGAL INTERRLPT UF EXTENIED VERS
ARUCSIN-ARCLCS ARGUMENT TCC LARGE

SQRT CALLEC wITh NEGATIVE ARGLMENT

BAD HReTLRM FRGM RCCTFSKRS
[CURING IGNITION ALGURITHMY

BAD RETURN FRCM RCCTESHS
(DURING POWEREL FLIGRT)

Vo INCREASING (CELTA-v ACCLMULATEL
AT 90 DEGREES FRUM UOESIREDR THRUST
VECTCR).

UNINTENTIONAL CvcRFLCW IN GLICANCE

TIMETHET y TIMERAD

P334P34 ,P73 ,FPT4

P57

T4RUPT
SELF CHECK
ABGRT
EXECUTI vE
T4RUPT
T4RUPT

RE STARTY

EXECUTI VE
EXECUTIVE
WATTLISTY

WALTLIST

PINBALL

153

[MU MOLE SWITCH
R513

INTERPRETER

INT ERPRET ER

P&3

P&63,4P 64

P 40P 42

P63, Pta, P6S

33
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0l4l2

21501

31502
01520
Gl600
0le01l
Qlic3

01706

32000

02001

02002

02003

02004

Q37117
04777
arrer
1c777
L3777

L4771

*x

*
¥
M
p

CESCENT IGNITIuN ALGORITHM NUT
CUMVERGING

KEYdUARL AND DISPLAY ALAKM DURING INTER VAL
LSE (NVSLBI . ABLRT

ILLEGAL FLASHING DISPLAY

V37 REQLEST NJT PERFITTED AT THIS TINME
CVERFLUW IN CRIFT TEST

BAD My TORGLE

TCC CLCSE TC IGAITICMh, SUEF TIG

INCURRECT PRUGKAM SELECTED FUR VEH CUNFIG
CAP STILL IN PRUCESS AT NEXI

TIME 5 RUPT

JET FALLUKRES HAVE UISABLED Y-Z TRANS-
LATICN

JEF FAILURES HAVE DISABLED x TRANS—
LATICH

JET FAILLRES HAYE DI SASLED £ ROTAT-
IENS

JET FAILLRES HAVE DI SABLED L=-v RCTA-
TIOANS

ICDL FAIL CALSED THE [55 aARN MG

I[COLy PIPA FAILS CAUSEL THE IS5 WARNING
TMU FAIL CAUSEL TRE [SS maRNING

IMLy PIPA FALLS CALSEL THE ISS WARNIAG
MUy ICDU FRILS CAUSEC THE I5S WARNING

IMUy ICOUL, PIPA FAILS CALSEL THE 1SS
WARNING

SECTION 4 OF THE $SLP DCES MCT CESCRIBE LUGIC OF ALARM

CENERATION, CUNSULT PRUURAM LISTING

GENERATES SUFTwWARE weSTAKT (BALLGLT ALARNM)

RESULTS IN PHUGRAM CUINC TC R00 (POGLDD AL ARMI

INDECATES MAIN ALARW
ENCICATES PrIUKITY ALARM

Pi

PINBALL

GLPL AY

R0

SROUNG TEST
GROUNL FEST
4]

POy P47

DAP

UAP

UAP

pap

GAP

T 4RUPT
T4RLPT
T&RUPT
Tap L T
TarLPT

T4RUPT

34
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NCYE: FOR VOS5 MNOY CESPLAYS:
R1-XxXxxX (FIRST ALARM FCLLUWING ERRGR RESET ).
R2-XXXXX (SECUND ALAHM FOLLOWING ERRUR RESET),
RI=XXXXX (MUST RECENT ALARM).

ERRUR RESET wILL SEY RL AND R2 TO
dERCy EuT NGT AFFECT R3.

CHANGE CONTROL NOTES

LOGIC REV 01 PCR 1C541064138,437,5306,593

LOGIC REV QO(LUM A} PLR T20,721+722+ 151
REVS Q1,02{LUM 18} PCR 801.2,802.2,817,856, EDITORIAL
REV 03 EDITURIAL

35
ALRM/L UMINARY
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4 4% .8

ABORT ENABLE FLAG

ABORT TARGET ING FLAG

ACTIYE FLAG VEMICLE

APS ABCRTY
CONTINUATION FLAG

APS FLAG

ASTRONALT FLAG

ATTITLDE FLAG

AUX FLAG

AVERAGE G FLAG

CCMP E FLAG

CONTIMLCLE CESIGNATE

FLAG

DESIGNATE FLAG

893

EDIT

895

ECIT

EDILT

FLAGS REFERENCED IN SECTICM 4 OF RSs7

IF FLAG SETY

ABURT PROGRAMS
ENABLEL

J2¢KZ PARAMETERS
USED FGR BBCRT
TARGE TI NG

LM IS5 ACTIVE
VEHICLE

APS CONT INJEE
ABORT AFTER
DPS ABORT

CREW HAS
SPECIFIED
THAT CPS LAS
SEEN STAGED

CREW HAS 2PP-
ROVED IGNITION

LGC HAS STCREC
LM ATTI TLDE

IN MOON~FIXEC
CG-CRC

If IDLE FLAG RE-
SET SERVICER
wliL EXERCISE

0¥ MON

AVERAGE G
(SERV ICER)
UES [REC

ELEV . ANGLE
SUPFLIEL FLR
P34/74

LGC CUMMANDS RR
hETHGLT LCCK CN

RK GESIGNATE

REV 04

12/03/69

ABORT PROGRAMS NOT
ENABLEC

J14K1 PARAMETERS
USEC FOR ABODRT
TARGETING

CSM IS ACTIVE
VEHICLE

APS ABORT NOT
A CONTINUATION
OF DP5S ABORTY

CREW HAS
SPECIFIED

T+AT DPS HAS
NCT BEEN STAGED

CREW HAS NOT
APPROVED IGNITION

LGC KAS NOT STORED
LM ATTITUDE IN
MOGN-F IXED CO-0RD

IF IDLE FLAG RESET
SERVICER wiLL SKIp
DvKCN ANC SET Aux
FLAG

AVERAGE G
{ SERVICER)
NCT CES IRED

ELEV. ANGLE NOT
SUPPL IED FOR
P34/74

LGC CHECKS FOR
LCCK CN

RR GESIGNATE NOT

TESTED

PTOWPTL 4R1E

TARGE TING
COMPUT AT [ONS

P71

P12,P40,P42,P63
P70,P71 ,RO3 ,R40

P12)P40,P41,P42,P 63,
R40

P57

R4 O

PTOPTLsR25,R304R31,

AVERAGE Gy V59

P34 ,P74

ValINT2Z, Va4

R29,V4iNT2

SET

P63

PTC+PTL

P32 4+P33,4P34,P35

P70

P42:P6B.PTI4RO3

P124P40 P42 4P63,R%0

P57,P68

R4Q

AVERAGE G

P34, PT4

ValNT2

R29y V4INT2

47
RESET
P12:PEB+PTOPTL
ROO -

PT2,PT3,PT4,
PT5

FRESH START
{ V3&E)

RO3

P12 ,P40,P4l, P42,
P&63,R40

FRESH START
(V36E)

R &0

ROOy FRESH START
(V36E}

P34,P 74

PL2 P20 ,P22,ROD
R254R2&4R56,
VaINT2,V44
P12,P20,P22,R00,

FLAG/ LUMINARY



UIL FLAG

ORIFT FLAG

EXTENDED wewrd ACTI VE

FLAG

EXTERNAL CELTA v Frag

FLINAL FLAG

FIRST PASS FLAG

GIMBAL LUCK FLAG

H FLASH FLAG

HIGATE FLAG

IDLE FLAG

TCNITECN FLAG

iMPULSE FLAG

{MUSE FLAC

INERT 1AL CATA OISLReTE

FLAG

INIFIAL ALICN FLAG

LANGING ANALUG DISPLAYS

tuIY

EDIT

AbLutbSTt L LR
e PrsGREYS

INERT [AL
AT A AvallL-
Audle

GYRC ((0V-
PENSATIUN

EXTENLED VERH
IN PRIGRESS

EXTERNAL LELT A
v vo CUMF

LASF FASS

THRUULH
HENL . CUMP,

FIKST PASS
CF R26
GIMBAL LUCK
FLASH LR
ALTITLOE
FAIL LANF

AFTER HIGATEC

N0 Dy MOMITCR

TIG HaS
ARRIVED

MINIMUM IMPUL SE
gURN {C/T SET)

iMU IN USE

HR CHus LM USE
FUR INERTLAL
cala CIsFLAY
INETEAL PASS

LANDI NG ANALCS

REQUeSTEL R IN
PrLGRe §S.

PERFURM DATA
CESPLAY INIT EAL-
1LATICN

NO CYRU COMPEN-
SATICN

NG EXTENOEL VERB
PRCGRE SS

LAMBERT VG COMP

INTEREM PASS
THRULGH REN-
DEZVOUS CoMp

SUCCEEDING PASS
OF R2é6

NCT GIMBAL LUCK
BC MCT FLASH

LR ALTITUDE
FAIL L amp

BEFORE HIGATE

CONNECT DV MCNITOR

TIG HAS NOT
ARRIVED

STEER ING BLRN
{C/C NGT SET)

IML NOT IN USE
KR CCUS NOT IN

USE FOR INERTIAL
CATA CISPLAY

SECOND PASS OF P57

LAMCING ahaL0g

REO

T3RUPT

RO5¢R 304 RIL,RTG, VBS

TVC COMPUTATIONS

P 32,8 33,P34,4P35,P72,
PT3,PT4,P75

R26&6

RO9

R40

P1Z,P40+P42,P63,R4D

P4CyP424+PE34R40

R47¥

R10

[

R10

KN

PSLyPS524P5TyRO04RS O

FT6

P304P32,P23,PT2,P73

P304P32,P33,P34,P35,
PI2,PT3,PT4,PT5

rZ26

rl2

P124P4CyP424PTC,PT1,
RGO 4R40y FRESK START
(VAEE}

P12 4P40 P4l ,P42,P53,
R40

P4l 4Pa2

PS1 4P57 4RO2

R10

uT

PL2yP&3

47
FLAGS LUMINARY

R29 4 RS6
Valh 712,V44,
FRESH START
[V36E)

R10

P26 PSL4,P52,P5T,
RSO

P27 4RO3 ,RO4G,R0O5,
R30,KR31,R3E4,R4T,
ROZyRE34 V4l V42,
V43 4 V55 V6 7 4 VB85 ,
VIl v92

P34 4 P35 4, PT4,PTS
P32,P33,P34,

P35,PT2,+PT3,
PT4, P75

K26

ROO

RGOLR12

ROQ

Pl2.P40, P42, Pa3,
PTG, P71, 40

P12, Pad,P41,P42,
P63 +R40

P4l P4z

PO&y ROO, R56

R10

PSY
P&8,RO0

FLAG/ LUMINARY
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ay

FLAG

LOCK~ON FLAG

LOsC ™

LPOS2 FLAG

LR BYPASS FLAG

LR PERMIT FLAG

LR PGS ITICN CATA
FALL FLAG

LR POSIT IGN FLAG

LR VELCCITY CATA
FALL FLAG

MAMJAL ACQ IRE FLAG
MARK IN PROGRESS FLAG

MARK INPLT
INHIBET FLAG

MARK PAIR FLAG

MARK REJECT FLAG

MID 1 FLAG

MUNF L AG

NEEDLE FLAG

NEEDZFLG

EDIT

EDIT

ECIT

ECIT

DISPLAYS
ENABLED

RADAR LCCK-
UN DESIRED

LOS BEING
COMPUTED

LSE LR PCSITICAN
2 TRANSFORMATION

BYPASS LR
UPDATES

LR UPLATES
PERMITTED BY
ASTRONAUT

LR ALTITLOE
CATA FAIL

LR POSITIUN
#2 OES IRELC

LK VELUCITY
CATA FAIL

MANUAL ACQUIRE
BY REND. RADAR

MARK IN PROGRESS

MARK FRCCESSING
INHIBITED

FAIR CCMPLETE,
NEXT MARK
STARTS NEW PAIR

MARK MADE AND
WILL BE CLEARFED
BY REJECT

INTEGRATE STATE
TC TLEC)
SERVICER

CALLS MUNRVG

TUTAL ATTITULE
ERROR U SPLAYED

veFICLE ATT ITUCE
RATES DI SPLAYED

CISPLAYS NOT
ENABLED

RACAR LCCK-CN
NOT DE SIRED

LCS NOT BEENG
CONPUTED

USE LR PCSITICN
1 TRANSFORMATION

OC NCT BYPASS LR
UPDATES

LR UPDATES NOT
PERMITTED BY
ASTRONAUT

NO LR ALTITUDE
DaTa FalL

LR POSITION #1
DESIRED

NO LR VELGCITY
DATA FAIL

AUTO ACQUIRE BY
REND. RADAR

NO MARK IN PROGRESS

MARK PROCESS ING
ALLOWED

PAIR [N PROCESS,
MARKS NOW WILL
BE REJECTED

BOTH MARKS wlLL
BE CLEARED BY
REJELT

INTEGRATYE STATE
TC PRESENT TIME
SERVICER CALLS

CALLU RVG

A/P FOLLOWING
ERRCR CISPLAYED

VERICLE ATTITUDE
RATES NCT DISPLAYECL

V4 INT2

R214R29

R12

RO4yR12,R20,RTT4 V59,

VAONT2 y V41 NT2

R12

R1Z2

R20

R12

P20,P22

R53 ¢+R76

RS7

RST

R5T

R41

RZ5

DaP

DAP

H21,v4iNT2

R21sR29

R1z

P6BsPTQ,PTi,RO0, FRESH

START (V36E)

LN

R20

R}4yR124RTT,V60

R20

P20

R53

R53

R4l

Fl2,P63

R&Q, V62

Ven

49
FLAG/LUMI NARY

R21 sR26 4 V4L NT2
P203,P22,R21 4R24,
R29y V4INT2

ROO

P63

ROO,V¥57,Vv58

R2C

RO4,R 77

R20

P20,P22

R 53

R53

R53,4R57

R53,R57

R&1

ROD

V61 ,FRESH START
[RELN]

R0 4VEL V62,
FRESH START
(V36E)

FLAG /LUMI NARY



NEw TArGeT FLAG

NO SE1 FLAG

NC UC VERE 37 FLAG

NC MARKs ALLCWEL FLAC

NC L kEaL FLadl

NC wR OMOCNITLR FLAG

N0 K-29% FiAG

NGO FHRUTTLE FLAG

NO UPLCATE FLAG

ULTES FLAG

PREFERKKELC-ATTTLpE-

CCMPUTEL FLAC

PRILRITY CISPLAY
AnAlTING KEY RELEASE
FLAG

PRIURITY DISPLAY FLAG

PRIUDRITY IDLE FLAL

PULSES FLAG

bh3
tUulT

eLI¥

EULILT

EDQIT

BT AUNALT Gvdd-
AT LelYa vy
AF THL LR TpM

CL MLT TEST LR
ANTENNA PUSTTION
AFVER FIGATLE IN
Hid

V3T NCT A LUWED

Mok o T
ALLUnti
[EXTEeNUED
VERE ALTIVE)

LK wEPDS -
TELNENG

EY PASS RR
FOATTCR

#29 ALT ALLCwWEL

INHIBIT FLLL
THROTTL E

WELTHER VEHICLE
MAY BE UPLATED

RéY uyhl, LMD
LLoP REJUESTELD

PREFERRLU ATTI-
TUCE LOMPUTFE

ASTRUNALT LSIRG
KEYEUARL wrEN
FrILefTY CISFKLAY
INFTIATEW

F20 #RTLURIT Y
JISPLAY

PRICRITY LISPLAY
AwA] TING ASTRO-
NAUT RESPUNSE

MINIMLM
[MPULSE

CLMMANL MULE

ASTR 34adT ol WGT
LVekadriTE CreT AV

TEST LK AN ENNA
PUSITICN AFTER HI-
GATE IN R[2

Vil ALLUWED

MAkr > ALLGWE )

LK NOT REPUSI-
TICNING

PERFLKM RR
MUNIT QR

Rz ALLUWED

ALLUW FULL
THROTTLE

EITHER VEHICLE MAY
bE LPDATLD

k29 GYRC (MD LCUP
NUT REQUESTeD

PREFERKED ATTITuUDE
NUT COMPLTED

ASTRKONAUT NCT
USING (KEYBOARD
FREE}

P20 NLAMAL LCISPLAY

PRICRITY DISPLAY
NCT WAL TING
[KEYBUARD FREE}

NEOT IN MINLMUM
IMPUL 3£ LLMMAND
MLEE

F3a4P 350 1a,PT5

w1z

ROC

RE3,r 76

RZ2%

RO4yR29,RTT,V59,

VAONT2 ,W4LNT2, FRESH
START ( ¥36E}

P40

R22

K24

P2

RT6

RT6

R 76

-ap

Fid 4R35 P74, FI5

Yk 4 PTH R&T

e

“l2

Fe3 4R26,¥41KT2

K0y,

FRESH START (V36E)}

)

Vas

PaN, Pa1,P 42

CSKY DISPLAY
FEUGRAM

Pl 4R65

FISKY DI SPLAY
FETIGRAM

VTo

Phiay

50
FLAG /L UMIRARY

Pi4,P215,p74,P75

FRESH STAWT
[v3isE)

PO, P76, RO, RG7

F2TyRD3I,RC4y ROG,
KI0PR3L 4R3O, R4Ty
RE2,R 63, val,Val,
Va4l ,¥55,vAT,VE5,
¥Glavo2

Dy R12

P20+ P224R21,K 23,
W&y FRESH START
(V3&E}

PL2
Pa0,p el
VB0, Vel
23

P52

LSKy DIsPLAY
PROGR AM

R61,R65

DSKY DISPLAY
PROGRAM

P12,P4n,P41,ps2,
PE3,PTN,PTL, R4,
VIT

FLAG/LUMINARY

{



P25 FLAG

QUIT FLAG

RANGE DATA FLAG

RANGE SCALE FLAG

RLS FLAG

READ R FLAG

REAC VELGCITY FLAG

REDES IGNAT [ON FLAG

REFSMMAT FLAG

REMODE FLAG

RENDEZVOUS FLAG

REND W FLAG

REPOSITICN FLAG

ROUTATION FLAG

HK ANTENNA MOLE FLAG

RR AUTO MODE FLAG

EDIT

EVET

ECIT

EOIT

EGIT

EDIT

P25 RUNNING

STOP [INTE-
GRATICN

LR ALTITUCE
MEASLRE MFEMNT
MADE

SCALE CEANGE
DURING RR/LR
HEALC

RCS INJECTICA
MUCE

READING RR

FUR R29

REAU LR VELOUCITY
CATA

LANDING SiTE
RECES IGNAT ICA
ALLOWED

HEFSMMAT GGOC
CHANGE A

ANTENNA MGDE
REQUESTED

P20 OR P22
RUNN ING

W MATRIX VALID

REPUS IT ION
IN PRGGRESS

FORCE VEFECLE
ROTATIGN IN PRE-
FERREL CIRECT ICN

#e [N MOOE #2Z

RR NCT IN
AUTU MOCE

P25 NCT RUNN ING

CONTINUE INTE-
GRAT ICN

NO LR ALTITUDE
MEASUREMENT
MADE

NO SCALE CHANGE
DLRING RR/LR
READ

MAIN ENGINE
MODE

NCT READING RR
FOR R29

DO NOT READ LR
YELOCITY CATA
LANDING SITE
RECESIGNAT ION
FRCHIBITEC
REFSMMAT BAD
NO CHANGE IN

ANTENNA MOCE
REQUESTED

NEITHER P20 NOR
P22 RUNNING

W MATRIEX INvVALID

NO REPOSITION
IN PROGRESS

DC NCT FORCE VEHICLE

RCTATICN

RR IN MODE #1

RR IN AUTO MODE

P25 ,RN04R56,R6 1y REY

PCC

R1lz

RIZyR22,R29

P12

R29

R12

P&4

P3C,P32,P33,P34,
P35 ,P57,R02,R 47

R244R25,R29,
V&4INT2

P20 4P22 4+ RO0 ,R22,

R244R25,R56 4R 6L 4RE5
RTTy V59 V4ONT2,V4INT2

NAVIGA T10N
COMPUT AT LONS

R2C4R21+R25,R29,
V4ONT 2, V4INT2

PL2,PTC,PTL

R29

R29 +V4ONT2

P25

LEd)

R12

RZ20

PL2,PTC.PT1

R29

P64

P51+ P52,4P57

K21 +R294V4LNT2

P20 +pP22,

MAVIGATICGN CCMPUT AT IONS

K25 4R29

PT040T1

R25 ,V&ONT2

R25, FRESH STARY {vi&t)

51
FLAG/ LUMINARY

P63 ,RO0,R56

PGO

#00,R12

R124R22.+829

P10,PT1

R29y FRESH START
{V3IsE)

ROO

P&3,P o4

P06 +P51,P52,P57,
R50,v4lN20O

R21 +R25 4R29,

Y4INT2+ FRESH
START {V36E}

POGsPL2,PE3I,RO0,
R56

PLZ2,V6T,¥93

R254R294 V4INT 2,
FRESH START
(V3sE}

PT0+PTL, FRESH
START (V3sE)

R25,VACNT2

R25

FLAG/LUMINARY



Ll

KR CUU NLT FALLED

RR CLU ZERU FLAG

RR DATA FALL FLAG

KRR TURM CN FLAG
R G4 FLAG
K10 FLAG

R—12 X-AXIS CVERRIGE
FLAG

R61L FLAG

RTT FLAG

SEARCH FLAG

SNUFFER FLAG

STEER FLAG
SURFACE FLAG

TRACK FLAG

ULLAGE FLAG

UPDATE FLAG

FLAG

EL LT

Luil

EUIT

LOIT

EUILT

o kA LLU FALL

K CUUS dellG

JeRuEL

RR CATA Falt

RE TURN UN SEQU-
ENCE TN FRCGHESS

ALARPF QU521
SLPPRESSED

R1UO CJT FUIS
ChLY TC H AND
F LOT METERS

INFIRIT
CVERRICE

RUN rel LM

R7T A
{SUPPRESS RADAR
ALARNS ANC
JRACKER FAILS)

RACAR IN AUTC
SEARCH CPTICA

Uy V JETS EIS-
AdLED DLRING
OPS BURN

SUFFICTENT
THRUST

LM LN MCCN

TRACKING

ALLUWED

LLLACE FEQUEST

>V UFPULAT ING BY
RRK MAKRKS ALLCWED

RE COU FAILED

KRR COUS NOT
REING ZEROEU

NC KRR DATA FalL

NG KRR TURN UN
SECUENCE

AL ARM Q0521

ALLLCWED

R1O OUTPUTS FO o
ANC RDGT METERS AND
FOHRWARD AND LATERAL
CROSSPUIAT ERS

RO NOT INHIBIT
OVERRILE

RUN R65 LM

RT7T GFF

RACAR NOT IN AUTD
SEARCH CPTICN

Us ¥V JETS ENABLED
QURING CFS BURN
NCT SUFFICIENT
THRUST

L¥ NCT CN MGON

TRACKING NOT
ALLGRWED

NC ULLAGE REQUEST

SV UPCAT ING BY RR
MARKS NUT ALLCWED

RelgkZ25

P20 4PP¢ 3 k&2 yRZ5 4020

k2%

VacnT7?

R20,RTT7

f10

R12

RE1 4RES

RO4,R20,RT7 4V 59,
VGONT2 4 ¥4 INT 2

P2CyP 224K 24

UAP

TvC

P20y P224R2L1R224R 24,
R31 ,R574v67
P20sP22,P25)RO4R22,

RE6 4 R61 sRES yRTT V54,
V4CNT2,valINT2

tap

R22

25y FRESH START

K25 ¥4 0ONT2

reQ

kZ 5

v 14 4R 65

P124PTO4WPTE

*12

REL

RTT

K24

R4n

Ped

P20 +P22+P25, P30,
P32,4P33,P34,P35,
PT24PT34874,P75 1FT6
RCD

PA0,P42,Pa3,R40

Pe0,P22,P30,P32,
P3534P34,P 35,
PT2 4y PT3 4PT4 ,P75,

(V3&tR)
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25

RZ25yv40NTZ,
FRESH START
{ v3skE)

RZ0

W25, FRESH START
{V36E)

P20y P22 yROT , RO,
RES

FEESH START
(V36E)

RGO

R65

V79, FRESH START
(V3sE)

B20,P22

V1%, FRESH ST ART
[ V36E)

R&0
P12

PO64P5S] «PST4R0O0,
KB0,R56,V4IN20

v

P4Cy P42+ F63,P70,
PT1sROCWR &N

P30 ,P32,
P33,P34,pP35,
P72,

FLAG /LUM] NARY

{



USE-QR-JETS FLAG

VEHICLE UPCATE FLAG

VELGCITY CATA FLAC

YER [FLG

VERTICAL RISE FLAC

¥ FLASK FLAG

VX INHIBIT FLAG

V37 FLAG EDITY

V6T FLAG

X—AX15 CVERRICE INK[BIT 285
FLAG
X MARK FLAG

¥ MARK FLAC

3-AXIS FLAG

4—JET TRANSLATICM FLAG

TRIM GIMBAL LN~
USABLE-USE JETS
CNLY

CSM BEINC
LPDATEC

LR VELOCITY
MEASLRENENT
MADE

INVERTEC BY V33

VERT ICAL RISE

LR VELOCITY LAMP
FLASFING

If Z-VELOCITY
BAD, BYF2SS
X-VELUCITY
UPDATE

SERVICER IS
RUNN ING

ASTRCNALT CVER-
WROTE INITIAL
wW—MATHIX

BELOW LIMIT InN-
HIBIT CVERRICE

X MARK aC-
CEPTELC

Y MARK AC-
CEPTECD

I-AKLS
MANEUVER

4—JET X-AX IS
TRANSLATICA

TREM GIMBAL
MAY BE USED

LM BEING UPDATED

LR VELOCITY
MEASUREMENT

NOT MADE

END GF P27

NON VERTICAL RISE

LR VELGCITY LAMP
NOT FLASHING

UPDATE X-VELOCITY

SERVICER IS
NGT RUNNING

ASTRONAUT HAS NOT
OVERWR ETTEN
W=MAT R IX

ABOVE LIMIT-DO
NOT INHIBIY

X MARK NOT
ACCEPTED

Y MARK NOT
ACCEPTED

1-AXI S MANEUVER
(VECPOINT)

2=JET X-AXIS
TRANSLATICN

NAVIGATION
COMPUTATIGNS

R12

GROUND CONTROLLERS

P12,P70,P71

ROg

R12

ROO yRO3 4 RO4, RTT,
V59 ¢ V4ONT2,VALNT2

ver

DAP

R53 4R57

R53 4RST

R6Q

pap

R40

P22 4¥B1

R 2

P27

P12y PTO,PTL

K12

R12

AV ERAGE G

veT

PL2 4 PTOs P71l R12
R57T
R5T

R&2

P12 +PT0+P71,CREN
OPTION IN RO3

53
FLAG /L UMINARY

PT3,PT4,P 75,
ROO ,R56

R4Q

P20,V80
ROO.R12

P27

P12, P70,P71

ROO,R12

ROC,R12

RGO

Vo7

P124P 65, P66, P T,
PTL 4ROD

R53,RS57
R53,R57

P40,P41,P42,R00,
R52 yR60 s R614R63,
R&S

FRESH START

(V3I6E) OR CREW
OPT ION IN RO3

FLAG/LUMINARY



uf

CHANGE CCATRLL NUTES

REV C1 EDITOR LAL

REVS 00,06 (LUM 14) PLR 260,648,670, TezyeDITURT AL

REVS (24C3 (LLF 18) PCR 279,740 ,743,814,820,823,434,
E2Gy E4ly E4S,EDLTORI AL

REV 04 [LUF 1C) PCR 28548063.2y8%3, 895, EDITUR AL
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FLAG/ LUMINARY

FLAG/ LUMINARY

(



L7

PO
POG&
P12
P20
P21
P22
P25
P27
P30
EP
P33
P34
P35
P40
P4l
P42
Pat
P51
P52
P57
P63
P &4
Pe5
Peb
.1}
p7C
P71
pPT2
P73
P14
P75
P76

LUMINARY PROGRAMS

TITLE

LGC ICLING

LGC PCWER DCwA

POWERED ASCENT

RENCEZVQOUS NAV IGAT ION

GROUND TRACK DETERFIMATICA

LUNAR SLRFACE NAVIGATION

FREFERREL TRACKING ATTITULE

LGC LPDATE

EXTERNAL DELTA v

CO-ELLIFTIC SEQUENCE INITIATIUN (CSI)
CONSTANT DELTA ALTITLDE (CDH)

TRANSFER PHASE INITIATIUN (TPI)

TRANSFER PhASE MIDCCURSE (TEN)

oPs

RCS

APS

THRLST MONETOR

18U CRIENTATIGN CET ERMINAT IGN

1ML REALIGH

LUNAR SURFACE AL iGN

BRAKING PHASE

APPRUAGCH PHASE

LANCING PHASE (AUTD)

LANDING PhASE (RCCI

LANDING CONFIRMATION

LPS ABCRT

APS ABCRT

CSM CO-CLLIPTIC SEQUENCE INITIATICN {CSI) TARGETING
CSF CCNSTANT CELT 2 ALT ITUCE (CLH) TARGETING
CSM TRANSFER PHASE INITIATICM (TFL) TARGETING
CSM TRANSFER PFASE MIDCULRSE { TPM) TARGETING
TARGET LDELTA V

67

PROGRAMS 7LUM
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