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Preface 

The Guidance System Operations Plan is published as seven separate 

volumes (sections) as follows: 

Section 1 

Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

Pre-Launch 

Data Links 

Digital Autopilots 

Operational Modes 

Guidance Equations 

Control Data 

Error Analyses 

This volume, Section 4 of the Guidance System Operations Plan for 

Manned LM Earth Orbital Mission•s using Program SUNDANCE c'.e_scribes 

the operational modes of the mission. 

It constitutes a Control Document to govern the structure of thes e 

missions, including PGNCS interfaces with the flight crew and MCC. 

Revisions to this plan require NASA approval. 
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4, PGNCS OPERATIONAL MODES 

4, 0 Introduction 

Preparation of the PGNCS for any mission involves the generation of computer 

programs, flight and ground crew procedures, 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 PGNCS 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 System is also designed to accept 

navigation data from earth-based facilities whenever required to improve accuracy, 

to reduce maneuver propellant requirements, or to gain some other operational ad

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, l AGC Program Control 

To efficiently coordinate the design of the AGC*Programs, as well as define 

the astronaut and ground control procedures with respect to the PGNCS system, it 

is necessary to define the operating inter-relationships between the PGNCS system, 

other S/ C systems, the astronauts and the ground. 

In primary PGNCS control modes the AGC ·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 control modes of the PGNCS the astro 

nauts and / or the ground must be capable of initiation or termination of AGC Programs, 

These procedures must be thoroughly defined to design the AGC Program logic for 

astronaut/ ground participation. 

4 .1.1 AGC Program Initiation 

4.1.1.l AGC Programs 

Due to the random time sequencing of many of the AGC tasks the design of 

Programs which can be utilized at varied times and in varied circumstances 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 / AGC communication procedure s , 

ground/ AGC communication procedures and PGNCS and SCS Mode determination. 

A logical establishment of these Programs has been made, supplemented by 

simpler routines not requiring identification as a Program. The Programs, their 

associated routines and the crew interface are outlined in detail in Section 4.4. 

Programs in process in the AGC are identified by the Program light on the 

keyboard and display panels with two exceptions, P20 and P25. These Programs 

may be in process at the same time as another Program whose number is displayed. 

The AGC is programmed to initiate a Program only in response to the initia 

tion of a specific mission task and will continue the programmed sequence of com

putations and displays for the specific task until Program completion or termination. 

Programs are generally initiated by manual keyboard entry (astronaut) or by 

AGC UPLINK command (ground). In certain cases Program initiation is automatically 

done by the previous Program, The diagrams of Section 4.4 show Program selection 

as it should occur normally. 

4.1.1.2 Special AGC Routines 

In addition to the AGC Programs there are many routines and subroutines not 

specifically identified with a Program. The majority of these are automatically 

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

tion to the " outside world " that they are in process. While they may occasionally 

"~ AGC is an acronym for Apollo Guidance Computer. In the LM, this computer 
is officially designated as the LGC (LM Guidance Computer), 
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be referred to in this document their large number alone requires that detailed des 

criptions be restricted to special AGC program documents. 

Several special routines are described in detail herein because 

of one or more of the following characteristics: 

(a) The routine involves AGC communication with the astronaut. 

(b) The routine is of importance in understanding the Programs. 

(c) The routine involves significant sequences of AGC / astronaut action 

but could be performed while certain programs are in process. 

These routines include those automatically called by the AGC as well as 

those manually called. If the routine requires AGC / astronaut communication, it 

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

has automatically entered the routine, 

4.1.2 AGC Program Termination 

Normally there are two ways by which an AGC Program in process is 

terminated: 

1. At completion, the program in process will transfer control to the Final 

Automatic Request Terminate routine (R 00 ). 

2. Via a terminate response by the astronaut to an AGC- generated flashing 

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

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

program as follows: 

1. Select a new Program to operate via the DSKY. 

2, Select a routine via the DSKY which has been specifically designed to 

terminate a particular program or activity (e, g. state vector integration). 

3, Select the FRESH START routine which essentially initializes the AGC, 
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4.2 AGC / Astronaut / Ground Communications 

4.2.1 AGC / Ground Communications 

The AGC / Ground Communications are via the AGC UPLINK and AGC DOWN 

LINK and are described in detail in Section 2 of this GSOP. 

4.2 .2 AGC / Astronaut Communications 

The display and keyboard logic in the AGC processes information exchanged 

between the AGC 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 AGC, 

(b) Loading of external data - the process of inserting data into the AGC via 

the DSKY, 

(c) Program or Routine calling - Initiated by operator action via the DSKY. 

The following paragraphs and Table 4-1 (page 4.-17) provide a limited descrip

tion of the DSKY,and the crew/ DSKY operating procedures. They are included here

in 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). 

(a) UPLINK ACTY Light - is energized by the first character of a digital 

UPLINK message received by the AGC. 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. 

(b) NO ATT Light - is energized when the AGC is in operate mode and there 

is no inertial reference; i.e. the ISS is off, caged, or in the coarse 

align mode, 

(c) STBY Light - is en~rgized when the AGC is in standby mode and deener -, 
gized when the AGC is in operate mode. 

(d) KEY REL LIGHT 

(1) Energized when: 

a) An internal display comes up while 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 button response. 
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c) 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,) 

(2) De -energized when: 

a) Astronaut relinquishes DSKY by hitting KEY REL button. 

b) Astronaut terminates his current sequence normally, eg. 

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, 

(3) Some special DSKY cases that may not be universally appreciated 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 le above). Hitting the KEY REL 

button will bring back ( unsuspend) the monitor and extinguish 

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 button 

operation to extinguish the light and bring back the internal display. 

b) Suppose 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 an ENTR, PRO 

or VERB 34 ENTR (terminate), 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. 

(e) TEMP Light - the AGC 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 TEMP lamp on the DSKY is actuated, 

(f) GIMBAL LOCK Light - is energized when the middle gimbal angle exceeds 

± 70 ° from its zero position. When the middle gimbal exceeds ±85° from 

its zero position the AGC automatically commands the coarse align mode 

in the ISS to prevent gimbal oscillation. The NO ATT light will then be 

energized (see (b) ). 
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(g) PROG Light - The program alarm actuates the FROG light on the DSKY. 

A program alarm is generated under a variety of situations. Under pro 

gram control the AGC inhibits this alarm for 10 sec after system turn -on. 

For further information see section 4.3.3. 

(h) TRACKER Light - when the rendezvous or landing radars are on, the 

light is energized when: 

(1) An RR CDU fine error greater than 1.0 vrms occurs. 

(2) An RR CDU coarse error greater than 2.5 vrms occurs. 

(3) The RR read counter limit cycles at a rate greater than 160 cps. 

(4) An RR CDU analog to digital conversion fails (cose - </> ) is less 

than 2 volts. 

(5) The RR CDU + 14 VDC supply decreases to 50% of nominal. 

(6) When the RR Data Good Bar discrete occurs during an AGC data 

read sequence. 

(7) When an LR Altitude Data Good Bar discrete or LR Velocity Data 

Good Bar discrete occurs during an AGC data read sequence. 

(i) OPR ERR Light - is energized when the DSKY operator performs an 

improper sequence of key depressions. The light i s de - energized by 

pressing the RSET button. 

(j) COMP ACTY Light - is energized when the AGC is occupied with an 

internal sequence. It is not an indicator of whether the operator may 

use the DSKY or whether the AGC is not capable of handling further 

computation. 

(k) REST ART Light - in the event of Restart during operate a latch is set 

in the AGC which maintains the RESTART lamp on the DSKY until the 

latch is manually reset by pressing the RSET button. For further detail 

see section 4.3.3. 

(1) Display Panel - consists of 24 electroluminescent sections arranged as 

in Fig. 4-1, page 4-18 . Each section is capable of displaying any decimal 

character or remaining blank, except the 3 sign sections (RlS, R2S, 

H3S). These display a plus sign, a minus sign, or a blank. The numerical 

sections are grouped to form 3 data display registers, each of 5 numerical 

characters; and 3 control display registers, each of 2 numerical 

characters. The data display registers are referred to as Rl, R2, R3. 

The control display registers are known as VERB, NOUN, and PROGRAM. 

At maximum activity, the complete display panel may be updated in 1/ 4 

second. 
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(m) Keyboard - contains the following buttons: 

VERB - pushing the button indicates that the next two numerical 

charac te rs keyed in are · to be interpreted as the Ve rb Code. 

NOUN - pushing the button indicates that the next two numerical 

characters keyed are to be interpreted as the Noun Code. 

+ and 

decimal data. 

sign keys used for s i gn convention and to identify 

0-9 -numerical keys. 

CLR - used during a data loading sequence to clear or blank the data di s

play register (Rl , R2, R3) being used. It allows the operator to reload 

the data word. 

PRO - this pushbutton performs two functions: 

1. When the AGC is in a s tandby mode, pressing this button will 

put the AGC in the operate mode, turn off the STBY light 

(see(c)), and automatically select Program 00 in the AGC. 

2. When the AGC is in the operate mode but Program 06 is not 

selected, pressing the button will provide the proceed function. 

Proceed directs the AGC to continue to the next programmed 

event. In response to an AGC request it further indicates crew 

compliance with the request. 

2a. When the AGC is in the operate mode and Program 06 is 

selected, pressing the button will put the AGC in the standby 

mode and turn on the STBY light (see (c )) . 

ENTR - is used in three ways: 

1. To direct the AGC to accept a data word just :haded , 

2. In response to a " please perform" request (see section 4.2.2. 7). 

RSET - turns off alarm conditions on the DSKY providing the a larm 

condition has been corrected. 
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4,2,2,2 Verbs am! Nouns 

The basic language of communication between the astronaut and the DSKY 

consists of Verb and Noun codes. 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 operation or by the 

AGC Program in process, 

The standard procedure for a manual keyboard operation consists of a 

sequence of 7 key depressions: 

VERB NOUN ENTR 

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

the Verb Code register within the computer, The next two numerical characters 

punched in are interpreted as the Verb Code, Each of these characters is displayed 

in the Verb lights on the display panel as it is punched in, The NOUN key operates 

similarly for the Noun lights and Noun Code register. 

The depression of the ENTR key causes the performance 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 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 5 different Load Verbs, Verb 21 is 
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required for loading the first component of whatever Noun is used therewith; 

Verb 22 loads the second component of the N•iun; Verb 23, the third component; 

Verb 24, the first anct second components of the Noun; and Verb 25 loads all three 

components of the Noun. A similar component format is used in the Dis play and 

Monitor Verbs. 

When the decimal Display Verb is employed, all the component members 

of the Noun being us ed are scaled as appropriate, converted to decimal, and 

displayed in the data dis play r egisters. 

Decimal data is identified by a + or - sign preceding the 5 numerical 

characters. If decimal is used for loading data of any component membe rs of a 

multi -component Load Ve rb, 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 light 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 i s turned off. 

The Monitor may be turned off by keying in: PRO, VERB 34 ENTR (terminate), 

by internal program initiation of the Keyboard and Displ ay System Program, (if the 

DSKY is not busy) or by a Fresh Start of the AGC. 

Monitor action is s uspende d (but not ended) by the depression of any key, 

except RSET. This turns on the KEY REL 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 involve s fewer than 3 data words, the data display registers (Rl, R2, R3) 

not used remain unchanged, unless blanked by deliberate program action. 

The DSKY procedures above were de scribed for manual operation; however, 

the principle s described remain the same for DSKY operation by the AGC Programs 

and routines. 

As outlined in the Mission Programs (section 4. 4) 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) Load - to request a data load as described in detail below. 
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c) Please Perform - to request an action from the astronaut. 

(see section 4.2.2.7) 

d) Please Mark - to request the astronaut to push the "MARK" button 

for an optics sighting. 

AGC 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 AGC Program 

or Routine is interrupted until the astronaut responds appropriately, then the Verb/ 

Noun flash is terminated 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 VERB 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, 

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 ke ys 

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 Rl, R2, R3 is punched in, and at no other time. 

The 8 or 9 key is accepted only while defining a verb or noun, or when load 

ing a data word into Rl, R2, or R3 which was preceded by a plus or minus sign. 

(If this is violated, the OPR ERR light 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) make~ 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 . In general, it is recommended that the operator release the Keyboard 

and Display System for internal use when he has temporarily finished with it. This is 

done by pressing the KEY REL button. 
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If an internal program attempts to use the Keyboard and Display System, 

but fincls that the astronaut has used it and not yet released it, the KEY REL 

light io turnecl 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 clisplay 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 responses are defined in the program logic of Section 4,4 

4.2.2, 6 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 AGC or by the astronaut, The appropriate 

data display register (Rl, 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 petal, The plus and 

minus keys are accepted only when they precede the first num,erical chara~ter of the 

data word; they are ignored at any other time, Decimal data must be loaded in full 

5-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 light 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, 
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If an attempt, i s made to key in more than 5 numerical cha.racte.rs in sequence, 

the sixth and subsequent characters ,are simply rejected, If the 8 or 9 key is p,unched 

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 comp,onent Load 

Verbs are flashed one at a time. The computer always instructs the astronaut through 

a loading sequ,ence. For exampl e: the astronaut (or the internal program) initiates the 

sequenc e .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 Rl, R2, or 

R3. It 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 loade.d, provided that CLR is 

punched before data ENTR. Once ENTR is depressed, CLR does nothing, 

The only way to correct an err.or 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 

C:LR. T~e first depression of the CLR buttons performs the Clearing Function on 
. . . ' . ' . ' 

wl).ichever register is being loaded, ('CLR may be pressed after any character, 

but b~fore. its ENTR.) Consecutive d~pressions of CLR perform the Clearing. Function 

of the data display regii't_er above the curre:nt, one, and also changes the VERB light 

to indicate the register being acted upon until Rl is cleared, Any attempt to back up 

beyond Rl are si mply ignored; 

The backing-up of CLR operate s only on whatever data i~ pertin~nt to 'the 

Lo ad 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, 
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4.2.2. 7 Please Perform - Verb/ Noun Flashing 

This is always an internally initiated action, as astronaut 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 Rl. 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 AGC is pre

pared to accept optical sighting data upon the pushing of the "MARK" button. The 

logic associated with the "please mark" function is completely described in Section 4.4. 

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) 

a request for the new Program to be entered, and 3) the new Program Code to be 

displayed in the Program di~play register. 

4.2.2,11 Alarm Philosophy 

The OPR ERR light is turned on when the astronaut performs some improper 

sequence of key depressions. 

4. 2.2.12 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 combination is pressed. No further action is 

taken. 
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It is possible to choose a Verb that is defined and a Noun that is defined, 

but have the combination of Verb arid 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 actioh ·is taken. 

Violation of the . following principles causes the OPR ERR light to be turned 

on. No further action is tak'en. 

(a) An undefined (or spare) verb must hot 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 number 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 Display and Monitor Verbs must not be used with an "octal 

only" noun. 

(f) The double precision decimal Display and Monitor Verbs (07, 1 7) must not 

be used with mixed nouns (codes 40-99). 

(g) No Load Verb may be used with a noun restricted to be "no load". All 

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

'"no load" for the entire noun. 

(h) An input code other than those which are defined is received from the · 

keyboard. 

(i) The contents of the register µsed to determine which display panel 

character is to be lighted has exceeded its limit. 

4.2.2.13 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 th~ maximum va.lu-e allowed by the scale factor associated with the Noun, 

and (2)' decimal data is lo~ded 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 th.e 

first data word in the sequence is blanked again. It is necessary for the astronaut 
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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) The address keyed in for a "machine address to be specified" noun 

must be octal. 

(b) 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. 

(c) Octal data must not be loaded into a "decimal only" noun. 

(d) Decimal data must not be loaded into an "octal only" noun, 

(e) Decimal data loaded must not numerically exceed the maximum permitted 

by the scale factor associated with the appropriate component of the noun, 

(f) Negative decimal data must not be loaded using the Y optics scale. 

(g) All 3 words must be loaded for the Hours, Minutes, Seconds scale. 

(h) When loading with the Hours, Minutes, Seconds scale, the minutes 

must not exceed 59; the seconds must not exceed 59,99; and the total 

number must not exceed 745 hours, 39 minutes, 14,55 seconds, 

(i) Two numerical characters must be supplied for the Program Code under V37. 

4.2.2,14 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) 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, 

(b) An 8 or 9 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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(c) Certain program controlled cases (sec Section 4,4), 

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

proper termination of the first . 
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ASTRONAUT 
RESPONSE 

Key in "ENTR" 

Key in " PRO" 

Key in VERB 
34 ENTR (ter-
minate) 

Key in VERB 
32 ENTR (re -
cycle) 

Press "MARK 
X" button or 
"MARK Y" 
button 

TABLE 4 - 1 Astronaut Response to DSKY Displays and 
AGC Resultant Action. 

DISPLAY OF INFORMATION REQUEST FOR ASTRO ACTION REQUEST FOR DAT A LOAD 

Type of information identified Request identified by V99 Request identified by V _ 
by V N followed by up to (please enable engine on), V37 and type of data by N 
threeavaTiable registers of (please select program ) or Loaded data appears in 
information, Rl, R2, R3 V50 (please perform checklist) registers Rl, R2, R3. At 

identifying a function to be per- completion key in "ENTR". 
formed or a checklist, one 
register Rl identifying function 
on that checklist. 

AGC Awaiting AGC Not AGC alway Awaiting AGC Always Awaiting 
AST RO Awaiting ASTRO Res ponse ASTRO Response 
Response AST RO 

v N v N V50N Flashing v N Flashing 
F!ashing Static- - --

No AGC No AGC AGC assumes ASTRO did not AGC takes loaded data, 
Action Action comply, terminates flashing terminates flashing Verb -

Verb -Noun, and continues. Noun and continues. 

AGC assume s NoAGC AGC assumes ASTRO com - AGC assumes no data avail-
displayed data Action plied, terminates flashing able, terminates flashing 
is correct, ter - Verb-Noun, and continues. Verb - Noun, and continues 
minates flashing if possible. 
Verb-Noun, and 
continues . 

Varies with Varies with Varies with program in Varies with program in 
program in program in process. process . 
progress. progress. 

AGC returns NoAGC Incorrect Response. Incorrect 
i to earlier point Action 

in sequence. 

_j 

REQUEST FOR OPTICS MARK 

Request identified by V52, 
V53 or V54. At completion 
of "MARKs" identify target 
(final entry is "ENTR") 

AGC Always Awaiting 
ASTRO Re sponse 

V52, V53, or V54 Flashing 

No AGC Action 

No AGC Action 

Program in progre ss 
is terminated. 

No AGC Action 

AGC reads time, ter-
minates flashin~ Verb -
Noun if a suitab e number 
of marks have been made 
and continues. 
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Fig. 4-1 Display and Control Panel 
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4.3 P GNCS Failure Monitor 

The PGNCS performance and operational readiness are self- monitored an<l 

caution and warning information are displayed to the crew. Two warning (red) 

lamps are actuated by the PGNCS on the Caution/Warning Panel: AGC Warning 

indicates computer failure; ISS warning indicates failure of the inertial subsystem. 

Also a PGNCS Caution (amber) light is actuated to indic~te non - critical problems in 

the system. Further detail regarding the caution items is displayed by means of the 

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

4.3.1 AGC Warning 

An AGC warning alarm is generated in the event of AGC power 

failure, scaler failure of either of two types, restart or counter fail during 

AGC operate, or in response to an alarm test program. A scaler fail or 

prime power fail result in an immediate alarm indication whereas the other 

inputs are buffered by a filter so as to prevent transient disturbances from 

causing a warning alarm. In this subsection the various inputs and condi 

tions associate d with AGC warning are defined. 

(a) SCAFAL - Occurs if scaler stage 17 0.28 -sec period) fails to 

produce pulses. This provides a check on the timing for all 

logic alarms. 

(b) COUNTER FAIL - Occurs if counter increments happen too 

frequently or else fail to happen following an increment request. 

"Too frequently'' means continuous counter requests and/ or 

incrementing for from 0. 625 to 1.875 ms. 

(c) SCAD BL - Occurs if the 100 pps scaler stage operates at a pulse 

rate of 200 pps or more. 

(d) PARITY FAIL - Occurs if any accessed word in fixed or 

erasable memory whose address is octal 10 or greater contains 

an even number of "ones". 

(e) RUPT LOCK - Occurs if interrupt is either too long or too 

infrequent. The criterion for "too long" is phase depen<lent, 

varying in duration from 140 ms to 300 ms. Likewise the criter

ion for "too infrequent" varies from 140 ms to 300 ms. 

(f) TC TRAP - Occurs if too many consecutive TC or TCF instructions 

are run or TCF instructions are too infrequent. The criterion 

for "too many" varies in duration from 5 ms to 15 ms. The 

criterion for "too infrequent" varies in absence from 5ms to 15ms. 

(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. 
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(h) V FAIL - Occurs if the AGC voltages (28, 14, 4)are out nf limits. 

This signal produces STRTl if it stays on for a reriod of between 

lfi7 and 470 µsec. If the computer is in the STANDBY mode, an 

input to the AGC WARNING FILTER is generated simultaneously 

with STRTl. The following criteria apply for V FAIL: 

4 V Supply > . 4. 4 V 

4 V Supply< 3.65 V 

14 V Supply > 16 V 

14 V Supply < 12.!1 V 

28 V Slip.ply < -22.6V 

(i) ST AND BY - This is a signal which turns on REST ART and turns 

off the switchable +4 and +14 voltage, thus putting th e AGC 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 outhit (CH13 Bll), and then 

pressing the PRO button on the DSKY for a time which varies 

from 0.64 sec to 1.92 sec. at the enrl of which time the STANDBY 

light i s turned on. . (All AGC alarms are inhibited during the 

Standby mode with the exception of AGC WARNING, which can be 

caused b.y 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. 

(j) RESTART - RESTART occurs at next time 12 following occur

rence of any one or more of the following parameters: RUPT 

LOCK, TC TRAP, NIGHT WATCHMAN parity fail, and standby as 

described above. 

RESTART occurs immediately and forces time counter to 12 

upon occurrence of OSCILLATOR FAIL. (See paragraph (1) below • .) 

RESTART caus~s the computer to transfer control to address 

4000 as soon as it disappears. It sets a flip-flop which lights the 
~ ' . 

RESTART CAUTION lamp in the DSKY. 

The Flip~flop is reset either by the ALARM RESET hard 

wired signal or by the CAUTION RESET outbit CHll BlO. 

ALARM TEST operates the lamp but not the flip-flop. 

(k) WARNING -FILTER - This circuit is used to operate the AGC 

WARNING output' follo~i~g repeated o~ prolonged occurrences 

of any of certain pa rameters. All occuri·ences of these 

signals are stretched so that no more than one input to the fi.lte r 

.is generated in each 160-millisecond period. Approximately s ix 

consecutive stretched pulses cause AGC WARNING to turn on for 
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about 5 seconds, Non - consecutive stretched pulses may also 

cause AGC 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 more, The threshold of 

the filter resumes its normal level with a time constant of many 

seconds after the filter has received inputs. An immediate reset 

of the AGC FAIL due to a WARNING FILTER output is therefore 

not possible, 

(1) OSCILLATOR FAIL - Occurs if the oscillator stops. Has nominal 

250-millisecond delay to keep signal present after the oscillator 

starts. Also occurs when AGC is in STANDBY because of loss of 

power to front end of circuit , This results in a 250-millisecond 

delay in starting when AGC comes out of STANDBY into OPERATE, 

and causes an 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 2.9 mr for 2 sec 

(3) OG Servo Error - greater than 2.9 mr for 2 sec 

(4) 3200 cps supply-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 AGC program control. It is ignored by the 

AGC program when the G&N System is in the Coarse Align Mode and dur ing 

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

errors normally exceed the above criteria. 

(b) PIPA FAIL 

Pipa fail o.ccurs if no pulses arrive from a PIPA during a 312.5-

sec 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 mi~us 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 AGC and thus 

. is completely under AGC program control. Its generation is 

enabled by the AGC or:ly during AGC controlled translation or 

thrusting maneuvers. 

(c) ISS _CDU FAIL (Monitored for each of 3 CDU's) 

(1) CDU fine error - in excess of 1. 0 V rms 

(2) CDU coarse error - in excess qf 2. 5 V rms 

(3) READ COUNTER limit cycle - in excess of 160 cps 

(4) Cos (8 - cf>) - below 2. O V 

(5) + 14 VDC Supply - decrease to 50% of normal level 
, · 

These parameters are g_enerated in the Inertial Subsystem. 

However, the "FAIL" signal itself is under J\GC program control. 

It is ignored by the AGC program when the G & N System is in the 

CDU Zero Mode. During this Mode the CDU errors normally exceed 

the above criteria . 

4.3.3 PGNCS Caution 

The PGNCS Ca'ution lamp is actuated by the following undesirable 

but non-critical events: 

(a ) AGC Restart during Operation. In the event of_ Restart during operate 

a latch is set in the AGC which maint::iins the PGNCS Caution alarm . . 

and the RESTART lamp on the DSKY until the latch is reset by 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 AGC receives a signal from the IMU 

when the stable member temperature is in the range 126. 3°F tol34 . 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 AGC determines that the middle gimbal angle 

(MGA) of the IMU is greater than 70°, the Caution alarm and the 

Gimbal Lock lamp oh 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. One example is that of a PIPA fail when the vehicle is not 

in a thrusting mode. Under program control the LMC inhibits this 

alarm for 10 sec after system turn-on . The program alarm actuates 
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the ~aution (llarm and .the Progr.am l;:i..mp on the DSKY . For further 

information see section 4.3.4. 

(e) Track.er Alar,m indicates qne of five possible Ren,dezvous Radar CDU 

failures. (see paragraph 4.2.2. (h) ) 

4.3.4 Restart and Program Alarms 

When the Restart or Program Alarm lamps are illuminated on the 

DSKY, either V05N09 will automatically appear on the DSKY with the alarm 

code displayed in Rl, 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 listing of program alarms is 

included in Section 4.4 . 

4 .4 AGC Logic / Ground/Crew Interface Diagrams 

These diagrams outlined the detailed logic of the inter - relationship 

the AGC/Crew /Ground. For ease of correction and reproduction the dia

grams have been incorporated on IBM cards and are presented as a com -

puter printout. 

The diagrams contain the following: 

1) Program Control - Indication of s e quence interruptions and the 

following display notation: 

a) PRIO (Priority) - denotes a priority display 

b) HOLD - denotes that the flashing verb - noun and data will 

continue to be displayed until the astronaut takes DSKY action. 

c) TEMP HOLD {Temporary HOLD) - denotes that the duration 

of the display on the DSKY (non - flashing)is controlled by the 

AGC . 

d) POSS HOLD (Possible HOLD) - denotes that the display is a 

possible path taken by the AGC . 

e) MON (Monitor) - denotes that the displayed data is auto 

matically updated and displayed by the AGC . 

f ) SNAP - denotes that the displayed data is not automatically 

updated (monitored) by the AGC. 

2 ) AGC 

3) Ground 

4) Crew 

The sequence logic and interface relationships of the 

AGC logic, ground operations and crew activities. 

'4-23 



5) A line pount is prov~ded on the far right hand s .ide of ~he page, 

The repro~uctions of IBM print ; outs in Section 4.4 ts deliberately 

not paginatep. Beference to the material on th~se pages is accomplished 

by using title p.ng line nui;nbers , 
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PU'l.PJSE: 

~DOLLO COMPUTER LnGr: CHEC<LIST INTE'l.FACf 

~EV OS 04-/16/S'l 

Ill Tn D~1Vl1E A ~ROGRAM T0 FJLFILL THE FJLLl~l'4 G ~EJJI'l.E~[NTS: 

(A) ~RJVIDE A~ •~nlCATION TO T~E C~EW THaT TH~ L;: IS ENGAG ED IN NO CONTROL OR COMPJTATIONAL JPERATIONS WHICH 
~r;YT REOJJRE CONSIOERATIO~ =J:i. CJJ~ DI~ITIJ~ WI TH JTiE~ C~EW TASKS IN PRJGRESS. 

<RI ~AJ~TlIN THE LGC IN A CONDITIO~ JF ~E~JI~~ss ~]Q FNT~Y INTO INY OTYER PPDGR AM. 

ASSlJ"PT!J~'): (1) THE LG: IS !l~I. 

++ 
•O& 
++ 

PRJG 
C: UN T 

(Zl THF !MJ MAY UR MAY NOT BE ON. IF JN THF l~J IS IN ~P TIA LLY STABILIZED BU T NOT NECESSARILY ALIGNED TO AN 
CQIFNTATIJ~ WHICY I~ KNOWN TO THF LG:. 

(3) THF Jl\P IS ~V.\ILABLE FJ~ MANUALLf :ONTRJ __ :'J HTITJDE MA~EUV~ 'l.S IF TiE IMU IS !JN. IF <\TTITJDE MA'l EUVERS ARE ~ADE 
BY THE ({EW CA~F ~UST BE TAKEN TO AVJID IMJ G!MRAL LJC< PV OBSERVI~G THE I: ou s IV16 N20l JR BY MONITORING THE FOAi 
RALL ITH~ BA LL RfPFATS IMU GIMBAL hNGLES ONLV ~ iEN PGN:S JS SELECTED). 

(4) DJRl~G THIS PRnGRA~ TYE LG: ERASA BLE STJRAiE MIV 3 = INI TIALIZED BY KEV IN G IN V36F !FRESH START). THIS WOULD. 3E 
. DONE JNLf 4~EN THE :JNTENT JF THE LG: ERAS A3LE STJRAG f IS IN QJFSTION. IF THIS ENTRY TS PERFOR~EO THE LGC K~OWLED;E o= 

THE PRESENT !MU rRIFNTATION (REFSMMATl IS INVALIDaJEJ. 

15) DURI~G THJS ~'l,JGRAM THE COA STIN'.7 INHGRATllN ROUTINE '11LL JPOATE THE LM AND CS<''1 STATE VE CTORS TO APPROXIMATELY THE 
CURRENT TIME AS DESCRIBED IN SECTION 5.6.ll JF R557. 

(6) STATE VFCTO R INTEGRATION IS INHIBITED FlR lJ MINJ TES FOLLOWING V96E. JSEAGE OF V96 CAN CAUSE INCJRRECT W MATRIX 
EXTRAPOL ATION SINCE STATE VECTOR SVNCHRO N!ZATI J~ IS ~JT MAIN TAINED. 

(7) THE ~RJGRAM JS MANUALLY SELECTED RY THE AST~J~AUT av DSKY ENTRY. 

LGC 

T.<\RT LGC ll~ J\lG 
R:JGRil M (P O'.l l 
!SPLAY PR~G ~A~ 00 

GRfJU ND CREll 

:R~ll P~•G 

SELE: TI JN 

KFY IN LG: !OLIN G 
P~JGR ll'l ( ~00) 

VHE J)E' 

CHECKLI ST TI ME 

POD/SUNDANCE 

TOTAL 
TIME 

no 
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LOGIC Ofl/ QO 06113/68 

PUQPJSE: (1) TG T~ANSFE~ THF LGC F A n~ THE OPERATE TJ THE STAND 8 r :JNDITIJN. 

ASSUMPTIONS: (1) THE ~OR~AL C U ~DIT!ON OF READINESS OF THE ~G~:s WHFN NOT IN USE IS STANDBY. TN THIS CONDITION THF l~U STANDBY 
CJR(UIT 3 R ~AKER JS ON, THF IMJ OPERATE CIRCJIT 3~=:A<2~ IS JFF, THE LGC/OS<Y CIRCUIT B~EAKER IS JN ANO THE STANDBY 
LIGHT ON THE OSKY IS ~N. IN THIS CJN=JGU~ATIJN 30TH THF IMJ ANO LGC ARE OFF WITH PJWER ONLY APPLIED TJ THE IMU HEAT 
CONTRPL :JqCUITRY AND THE LGC TIMING :TRCUIT~Y. 

P"OG 
r.ONT 

(2) A PO SSIBLE CPN)ITl~N JF READINESS OF THE PG~ : s ~HE~ NOT COMPLFTELY ON JS THE SA~E AS STA~JBr Ill . ABOVE, EXCEPT 
THAT THE STANDBY LIGHT ON THE DSKY IS JFF. I~ T;Js :JN=JGURATIJN THE LGC IS RUNNING FOR CJMPUTATIJNAL PURPOSES THAT 
DO NOT RoOlJIRE TYc ! Mt.I. 

(3) IF THE CO~P U TE R PJWFR IS SWIT:HE D OFF IT ~ILL BE NFCESSARr TO PERFOR~ A COMPUTER FRESH START IV36EI TO 
INITIALIZE THF E•ASABLE ST~RAGE. THE LGC JPOATc PRlGRA~ IP27l ~lULD HAVE TJ BE DONE TJ UPJATE TiE LM ANO CSM STATE 
VEr.TORS AND CO"lPWfR CLOCK TIME. 

(4) THE LG:: IS C/\ PA[\lF. OF MAINTAINI NG AN ACCnATF Vl\LUc OF G:UJ1'lD ELAPSED TIME IGETJ FOR ONLY 23 HRS llH EN IN TH.E 
STANDBr ~JJE. IF T~E LG: IS NOT RRJUGHT JUT JF T~E STANDBY CONDITION TJ THE PUNNING :JNDITIO~ (SEE 121 ABOVEt AT LEAST 
GNCf •JTT;I -N 23 H'Jl lRS THE LGC VALUE OF GET ~UST BF IJPDllTED. 

(5l ON'.:E THE PROGRA"l HAS BEEN SELE:TED THE LGC ~UST BE SHUTDOWN. AFTER P06 SELECTION THE LGC ~ILL ~OT HONOR A ~EW 
PROGRAM ~F~JEST (V37E- - El, I\ TERMINATE ll/34Fl 1~ AN cNTE~ IN RE SP JN S= TJ THE LGC REQJEST FOR LGC STANJBY. 

(6) THE PRJGRAM IS S~LECTFO BY THE ASTRONAUT BY OSKY E:NTRY. 

L GC GROUND 

START LGC 
PO'IER DOWN 

CRE~ 

C~Ew PUG 
• SC.LE: TI ON 

KEY TN L;: P)W~R 

DOWN P~JGRAM (POol 
V 3 7f 06 E 

CHECKLIST TIME TOTAL 
TIME 

PRJGRAM (Pfl6) 
DISPLAY PFOG~AM 06 HO 

P(lh/SU"IOANC E: 



++ ----- - ------ - --- - - - -
+ 0 ° P F S F-T Q fr: S 1.•i: Lt.:; 

+ - - -------- -------- --
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+08 
++ 

RESET RF l'OEZllJllS 
FL :\ G 

++ --------------------
+09 F: ESET {.MUSE = LAG 

++ --------------------
+08 
+ 
+ 
+08 
++ 

HOLf) 

SNAP 

FL\S~ VER B- NJUN TO 
REQUEST PLEASE PUT 
LGC IN STAND3Y: . 

V50 \125 
Rl - 000&2 
R2- BLAN< 
R 3- BL 11.N< 

WAIT FOR KFY30ARD 
ENTRY 

'1J'Jl r1~ )SKY: 
J'lSfR1/F 1JS>Ll\Y 
f) F PRn:; R A~ )S 

MO NIT::H 1SKY: 
JBSERVE \/E?3 - NJJ\I 
FLASH!\IG TJ ~E ~U EST 

PLE AS E PJT L:;: !\I 
STA\lDB'I'! 

<EY l\l P~J:EEJ 
(STA\lf1B'fl BJTTJ\I 

EXI T >J6 

:>06/SIJNJANCE 

J20 

t3J 

f50 

f6() 

PO&/SUNDAN'.:E 



T<-Q~INATE FLAS~ ~ P ON 

R~CEIPT rr- STA~J G Y 

F '~T l<Y 

• STANO f' Y 
• ENTRY 
.(PROCFEf)) 

• c NTE il. 
OR 

.T ER I~ 

• UJATE 

PUT L~C I~ STA~DRY 

EXIT P06 

CHG NG E CO NTROL Nn TES 
LOGI C REV 08 PCN MI T - 65 
LOGIC REV 09 PCN-MIT - 139 

"06/SUNDAN'.:E 

t70 

tBO 



PURPOSE: 

APO LLr (iJ"Pl.JTfO L'lGIC CHFrKL TST I NTEOFt.rr 

RENCEZVCUS NA~IGftTIC~ PRnGRAM IP20) LC:G IC REV 14 Ol/l7/6a 

(1) TC CONTROi . THF LV ATTITUDE ~~s THE RENCEZVCUS RAOAR(RR) Tr ACQUIR[ ANn TRACK TYF cs~ WITH THE RR WHILF THE LM 
IS IN FLIGHT. 

121 TO UPDATE FITHEQ THE LM OR CSM STATE VECTOR IAS SPECIFIED BY THE ASTRONAUT BY OSKY ENTRY) ON THE ~ASIS OF RR 
TRACI< ING DATf>. 

131 TO POINT THE L~ OPTICAL AEACON AT THE CSM. 

(4) TO TRACK THE cs~ ~ITHOUT UPCATING EITHER VEHICLE STATE VECTOR. 

ASSUMPTIONS: Ill THE !SS ~AY EE I~ STA~OEY CR OPERATE. THE !MU WOULD NORMALLY BE ON ANO THE !MU ORIENTATION DETERMINATION 
PROGRAM !P511 CO~PLETEC BEFORE THF SELECTION OF THIS PROGRAM. NO PREFEPRED ORIFNTATION IS SPECIFIED OR REQUIRED FOR 
THIS PROGRAM AS THE ATTITUOE MA~EUVER ROUTINE !R601 CAN ALWAYS CALCULATE A VEHICLE ORIENTATION ABOUT A SPECIFIED +Z 
LM VECTOR (RR LOSl THAT CAN AVOIC GIMBAL LOCK FOR ANY INEPTIAL !MU ORIENTATION. 
THE TSS THUS MAY RE: 

!Al CFF ISTA~CBYI. 

IEI CN, A~C NCT ALIGNEC SINCE TURN ON. 

IC) ON ANO AT AN INERTIAL OR!ENTATICN KNOWN ONLY INACCURATELY BY THE LGC, I.E. HAVING BEEN ALIGNED AT 
LEAST CNCE SINCE TURN CN BUT HAVING DRIFTED FROM THE STORED ALIGNMENT. 

IOI CN ANO AT AN INERTIAL ORIENTATION KNOWN ACCURATELY BY THE LGC. 

IF IAI IS TRUE A PRCGRAM ALARM WILL BE MADE BY THIS PROGRAM. 
IF IBI IS TRUE A PROGRAM ALARM ft!LL BE MADE BY THIS PROGRAM. 
IF ICI IS -TRUE THE LGC MAY OR ~AY NOT HAVE A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM. 
IF !Cl IS TRUE THE LGC HAS A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM. 

121 THE CSM TS ~AINTAl~TNG A PREFERRED TRACKING ATTITUDE FCR RR TRACKING RY THE LM. THIS PREFERRED ATTITUDE CORRECTLY 
ORIENTS THE cs~ RADAR TRANSPrNDER. 

131 AT THE BEGINNING OF THE PROGRAM THE STATE VECTOR UPDATE OPTION IS AUTOMATICALLY SET TO THE LM. THIS OPTION MAY BE 
CHANGED AT ANY TIME LITER BY CNE OF THE FOLLOWING MANUAL ENTRIES; 

V80E LPCATE LM STATE VECTOR 
V81E UPDATE cs~ STATE VECTOR 
VS5E Nr STATE VECTCR UPDATE 

141 THE PENOEZvrus RACIR IS ON, PRELIMI NARY CHECKOUT HAS BEEN COMPLETCC ANO THE RADAR TS UNDER PGNCS CONTROL. 

!51 THE OPERAT!fN OF THE PPrGRA~ INCLUCFS THE FCLLCWING FLAGS: 

RENOEZVOJS FLAG - CONTRCLS THE PER~ANENT TERMTNATICN OF THF TOTAL RENOEZVOllS NAVIGATION PROCESS. THIS PROGRAM 
WILL O~LV RUN OR RfSUME RUNNING WHEN THIS FLAG IS SET. SET BY rzo ~ELECTION. RESET BY SELECTION OF LGf 
IOL Jl'iG PCGRI'-' (DOOi CR qy V56F. 

TRACK FL~G- cr NTRCLS THF TEMP OPARY TER~J~ftT!CN nF TH F TOTAL DENrczvnus NIVIGITION P0 0CESS. RESET OF THIS 
FLAG rnFP~!IPTS Tf-'F. .'.Ul0'1AT!C ~ TTITUOE MAH UVEP/RACAR OESIGN .HE/TRl\CK DQ QCESS, .ll.S WfLL AS THF STATE VFCTOR 
UPDATE P ~CCFS S. T~~ SET 0F THIS FLAG E NA~LES ALL THES E PPrCFSSES. 

P;:>O/SUNPAN(F 



++ 
+14 
+658 
+14 
++ 

P20/SUNOANff 

UPCATE FLA(- CONTPCLS THc TEMP OPAPY TER~JNATION OF THF STATE VECTOR UPO~TF P~ccESS ONLV. 

STATE VECTOR FLftGS (L~ AND CSMI - OEFJ NFS THE STATE VFCTQP TO PE l~DATfO BY THIS DRfGP~~. SEF ASSU~PTJON(3l. 

M~NUAL ACCUIRE FLAG - ~YPASSES RR DESIGNATE ROUTINE (R2ll TF CSM ~AD BFEN ACQUIRED BY MANUAL ACQUISITION 
ROUTINE (R23l. 

SEARCH FLAG - BYPASSES RR DESIGNATE ROUTINE (R2l) IF CSM ~AD 8FEN ACQUIRED BY RR SEARCH ROUTINE (R24). 

NO UPDATE FLAG - WHFN SET TERMINATFS STATE VECTOR UPDATING. SET ~y V84F SELFCTJON OF TARGET DELTA V 
ROUTINE (R321 OR BY KEYING IN V95E. RESET BV KEYING IN VBOE (UPDATE LM STATE VECTOR! OR VBlE (UPDATE CSM 
STATE ~ECTCR). 

S~RFACE NAVIGATION FLAG - SET BY SELECTION OF P22, RF.SFT BY SElECTION OF P20. 

(6l THE INITIALIZATION OF THE k MATRIX <SEE SECTION 5.2.4.2 CF R557l IS ENARLEC BY: 

IAJ A ~ANLAL CSKY ENTRY (V93El. 

!BJ CO~PUTER FRES~ STAQT (V36E). 

(Cl STATE ~ECTOR UPCATE FRCM THE GROUND (P 27l. 

171 THE RR TRACKING MARK COUNTER COUNT S THE NUMBER OF RR MARKS PROCESSED BY THE LGC. THIS COUNTER IS ZEROED BY: 

(A) MANUAL SELECTION CF P20 (V37E20 El. 

181 CO~PLETICN CF T~E TARGET DELTA V RCUTINE !R32l. 

(CJ SELECTION OF A NEk PROGRAM FRCM A FRCGRAM WHICH HAO TURNED ON AVERAGE G. 

IDJ INITl~LIZ~TJCN OF THEW MATRIX !SEE (61 ABOVE). 

18) THE CREW MAY MA~UALLY ADJUST THE LGC-STOREO VALUFS OF RR SHAFT IND TRllNNION BIAS AV A DIRECT LOAD OF FOUR 
REGIST ERS TO BE SPECIFIED. HOWEVER, UNLESS THE RR HAS BEEN JARRED, THF LGC BIAS FSTTMATE SHOULD BE MORE ACCURATE 
THAN Tr~T FROM A~CTrER SCURCE. 

191 THIS PROGRA~ JS SELECTED BY THE ASTRONAUT BY DSKY F.NTRY. IT MAY BE TERMINATED ~y THE SELECTION nF THE LGC 
IDLING PRnGRAM (POOi, TERMINATION OF RR SEARCr RCUTINE (R24l, V56E CR BY A V34E RESPnNSE To A FLASHING P20 DISPLAY. 
POO SELECTION Will TERMINATE P20 ANO ANY OTrER PROGRAM IN PROCESS AND ESTABLISH POO. ALL OTHER PROGRAMS SELECTED WILL 
CHANGE THE PROGRAM NL MBER DISPLAYEC nN THE OSKY BUT WILL NOT TEQMJNATE P20. THIS PROGPAM IS THEREFORE DESIGNED TO 
OPERITE AUTOMATICALLY '~D SJMULT•NEOUSLY WITH ANOTHER PRnGRAM WITHOUT REQUTRI~G USE OF THE DSKY UNLESS NON- NOMINAL 
CIRCUMSTANCES RECUJRF LEC CCMMU~ICATION WITH THE ASTRONAUT. IF V56 rR V34 IS KEYED INTn THE OSKY AND P20 JS THE ONLY 
PROGRAM JN PROCFSS, THE FINAL ALTO~ATIC REQUEST TER~INATE ROUTINE (ROOI WILL BF INITIATED. 



J 
{'13) 

PROG 
CONT 

LGC 

START RENDEZVOUS 
NAVIGATICI'\ FROGRAM 
I P20). 
DISPLAY P20 

P.ESET SURFACE 
NAVIGATIOI'\ FLAG. 

!NOTE: FROM THI S 
PCil'\T Cl'\ THE LGC 
LOGIC CESCRIBES BOT~ 

THE RENCEZVOUS NAVI 
GATION FROGPAM IP20l 
ANC Tf'E LUNAR SUR 
FACE NAVIGATION PRC 
GRAM (P22l. ONLY 
THAT LOGIC ASSOCIA 
TED WITI-' P20 IS PFR
TINENT 1-'l'RE HOW 
EVER!. 

GPClJl\Jn 

• CREW 
.PRCGPAM 
• SELECTtoN 

KEY II'\ RENDEZVOUS 
NAVIGATION PROGRAM 
IP20l 

V37E20E 

MONITOR DSKY: 
OBSERVE DISPLAY 

OF P20 

!NOTE: All LOGIC IN 
THE CREW COLUMN IS 
ONLY THAT ASSOCIATED 
WITH THE RENDEZVOUS 
NAVIGATION PRCGRAM 
I P20 l l. 

) 

CHl:C'<L l ST 

P20/SLINOANCE 

TOTAL 
TTME 

no 

130 



f
('l'f) 

DO !MU STATLS CHECK 
RGUTINE IR02) 

SET RENOEZVCUS FLA G 

SET TRACK FLAG 

SET UPC.HE FLAG 

RESET ~AN~AL ACCUIRE 
FLAG 

RESET SEAR(~ FLAG 

ZERO RR TRAC KING 
MARK CCUNTER 

R!"SET l\C ANGLE 
MCNITO R FLAG. 

DC !MU STATUS CHECK 
CHFCK PCUTINE IP02l 

020/SUNDAN<:E 

020/SUNOANCE 

#6 0 

170 

180 

1100 



++ 
+14 
+EDIT 
+14 
++ 

IS SURF~CE NAV!Gh
TJCN FLAG SFT? 

.N .v 

SET STATE VECTCR 
• UPD•TE CFTJON TO 
• CSM. 

SET STllTE VECTOR 
UPDHE CPTICN TC 
LM. 

INTEGRATE BCTH PER
MANENT STATE VEC 
TCRS TC PRESENT 
TIME USING PRECISJCN 
INTEGRATION. 

"A" 
• ENTER 
• HERE 
• FPOM 
• RR 

SEAPCH 
• ROUT 

INE 
IR24l. 

P?O/SU~!OhNCF 

~110 

'120 

1130 

tl40 

'150 

P20/SUNOAlllCE 



++ 
+14 
+ED IT 
+ 
++ 

POSS 
PRIO 
HCl. 0 

SNAP 

(, 
(%) 

EXTRAPCLATE LM A~C 

CS M STATE VECTCRS TC • 
PRESENT TIME USING 
KEPLER ICQNICl 
INTEGRATIGN. 

CALCULATE LCS VECTCR • 
FRQ pol Lpol TO CSM. IS 
RANGE GREATER THAN 
400 NM? 

.N v. 

• FLASH VERB- NCU N 
REQUEST RESPONSE 

• ANO DISPLAY ALARM • 
• CODE. 

VC5N09 
Rl - 00526 
R2 - XXXXX 
R3 - XXXXX 

"A" 
ENTER HERE 
FRCM RR 
SEARCH 
ROUTINE 
(R24l 

MONITOR DSKY: 
DOES ALARM CODE 

DISPLAY 00526 INDIC
ATE THAT RANGE TO 
CSM IS GREATER THAN 
400 N 111? 

.Y 

DO I WISH TO 
WAIT UNTIL 
RANGE TC CSM IS 
LESS THAN 
400 NM? 

.N 

.v .N • 

WAIT AS 
DFSIREO 

D20/SUNOANCF 

•160 

n10 

nso 

'190 

•200 

11 210 
P20/SUNDANCF 



7 
('f1) 

• WAIT FOR KF.YBCAPC 
• ENTRY 

• TERMINATE FL~S~ 

• UPON RECEIPT OF 
RECYCLE CR V56E 

.v 

.5 

.6 

.E 

EXIT P20 
(NOTE: IF NO 

• CTHER PPCGRAI' 
IS Il'i PRCCfSS 

• EXIT WILL BE 
• TC LGC I CLING 
• PP.OGRAl'IPOOI. 

neu 

• El'iTFR HRE 
• FR(" RR 
• CAT~ REH 
• PCUTINE 

(R221, OR 
• !=ROM RR 

CFSIG"JHF 
• RCUTINE 

( R 21 I. 

.R 
• E 
.c 
.v 
.c 
• l 
.E 

KFV IN RECVCLE • 
IV32EI 

TERMINATE PZO BY • 
V56':. LGC WILL 
DISPLAY ANV 
OTHER PROGRAM 
IN PROCESS. IF 
NO OTHER PRO-
GRf\M rs IN PRC
CESS LGC W Ill 
EXIT TO AND DIS- • 
PL .~V POO. 

EXIT PZC 

· _J 

PZO/SUNOA llJ CE 

#220 

#230 

#240 

#250 

11260 



IS SURF~CE 'iAVIG 
HION FLAG SET? 

.N 

DO PREFERREC 
TRACKING ATTI 
TUDE ROUTINE 
( R6l I. 

IS RR l>UTO "ODE 
DISCRETE PRESENT? 

.Y 

.v .N 

"(ti 

HTER !-<ERE • 
FRO" R R 
DAT ~ RFAD 
ROUTI'iE 
( Q 2 21. 

"Rtt 
ENTER HRE 
FROol RR 
DATA RE/ID 
ROUTINE 
DESIGNATE 
ROUTINE 
(P. 221 CR 
FROM RR 
( R 2 1 l. 

DO PREFERRED TRACK
ING ATTITUDE ROUTINE 
( R6 ll • 

"(" 
H:TF.R 
HER[ 
FRC M RR 
DATA 
R F/10 
RCUTINE 
(R221. 

D2 0 / SUNDA~! ( !" 

#1 270 

#280 

1290 

1300 

1310 

#320 
"20/SU"JOANCE 



1 
(49) 

POSS 
PRIO 
HOL 0 • 

SNAP • 

rs P?O TH r.l\LY 
PROGRA!I RUNNING? 

.Y 

FLASt-J VERA - ~OUN ••• •• ••••• •• ••• •• ••• 
• TO REOLEST RES - • 
• PCNSE tNO crs 

PLAY ~LARM cor.E • 
INDIUTTNG T'1 -
PROPEP PEMOVAL 

• CF RR FROM AUTO • 
• MCOE. 

V05NC9 
Rl 00514 
R2 xnxx 
P3 XXXXX 

•• WAIT FCR KEY 
ACARC ENTRY 

MONITOR DSl<V: 
DOES VERF! - NCUN 

Fl.ASH TO REQUF<;T 
RFSPONSE AND CISPLAY 
ALARM CODE 00514 
INDICATING THE RD 
HAS BEEN IMPROPERLY 
·SWITCHED OUT CF AUTO 
MOOE? 

.Y 

DO I WISH TO 
RESELECT RR 
AUTO lo\ODE ANO 
CONTINUE WITH 
AUTOMATIC P20 
OPERATION? 

.Y 

SW! TCH TO 
RP AUH' 

l<E'Y I" 
PPOCFEO 

N. 

oz o/SUNOANCF 

#330 

#340 

1350 

#370 



POSS 
HOLD 

SNAP 

/0 
( . .fO) 

• TERMINATE FLAS~ • 
•• UFCN RECEIPT 
• • OF PP.OCEEb OR 

TERM IN.llTE 

• Fl.llSH VERe- NCUN 
• TO PEQUEST PLEASE • 
• PERFORM SELEC - •••••••••••••••••••• 
• TION OF P.R .llUTO 
• MCOE: 

V50N25 
lll - 00201 
R2- P.LANK 
P.3- BLANK 

KEY IN TEP 
M I NA TE 
(V34E I 

MONITOR DSKY: 
rs VERB- NCUN 

FLASHING TO REQUEST 
SELECTION OF RR AUTO 
IAOOE? 

(NOTE: I 11 THE "lAN
UAL ACCUISITICN 
ROUTINE (R231 MAY 
ONLY BE CALLEO FROM 
THIS DISPLAY !EN
TER I. THIS DI SPLAY 
IS NOT C.llLLEC IF 
THE PR ~COE SWITCH 
IS I~ LGC. T~EPE

FOP.E IF R23 IS DES
IR ED THE P.R MODE 
5WITCH MLST BE OUT 
OF THE LGC POSITION 
BEFORE THE LGC PP.0-
GRAIA CHECKS THE 
AUTO IA COE DISCRETE. 

02 0 /SUNCANCE 

P20/ SllNOANf E 

•380 

f400 

f410 

f420 

#430 



• 1111 IT FCR l<EY 
eO ~" C Efl!TRY. 

(?) THF op 

"'UST RE PJ Ti-'E 
AUTO MCnE !LGC 
POSITION) FOP AUTO 
MATIC P2C OPEPAT
IrN. 

(3) WHENEVER 
THI': PP AUTC l"ODE 
CISCRETE IS PRESENT 
THE LGC WILL CAIL 
THE RP MCNITCR POU
T!NE IR25) AS DES 
CRIBED IN SECTION 
5.2.4.3 CF P557) • 

• v 

DO I WISH TO 
.ATTF..,PT A 
Mll"JUAL 
ACOUISITICN? 

• N 

PUT RR 
MODE 
SW! TCH TO 
LGC. 

KEY IN 
PROCfEf\ 

.v 

.N 

J 

#440 

11450 

#460 

11470 

11480 

P?()/SUNOANCF 



/~ 
(5>-) 

• TER~I NA TE FL AS~ 

• UPON RECEIPT CF 
PRCCEED CP ENT ER 

.E oP 
.N .R 
.T .o 
.E .c 
.R • E 

.E 

.c 

IS Tt-E SLRFACE 
• NAVIGATICN FLAG 
• SET? 

·····~···· · ·········· 

.N .Y • 

TURN ON 
OPERATOR 
ERRCR LIGl"T • 

• DC ~ANUAL ACCUl 
SITICN RCUTINE 
IR231 

• SET T~E ~ANUAL 

• ACCUIRE Ft.AG. 

KEY IN Fl\TER 

1490 

1 500 

15.10 

1520 

#530 

P20/SUNOAf\JCE 



13 
mJ 

++ 
+14 
+ED IT 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ .. 
+ 

l.AIT 2.5 
SEC ON CS 

ARE CCUS E'EING 
ZERCEC? 

.N 

IS ~ANUAL ACCUIRE, 
OR SEARCH FLA G SET? 

.v 

RESET Tl-'IS 
FLAG. 

"C" 
ET\TER 
1-'ER E 
FRCI' 
RQ CATJI 
ll E II r: 
RCUTI l\f 
( R2?) 

.N 

IS Tl-if RFN DfZ
Vf:l:S FUG SET 

• 'Y . N 

D2 0 /SUNO A•Jr.F. 

#540 

#550 

# '560 

11580 

P20/SUN('H'(" 
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+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ .. 
+ .. 
+ 
+ 
+ .. 
+ 
+ 
+ 
+ 
+14 
++ 

Ii 
f.H) 

DI1 
P20/22 

IS TRl>CK FLAf 
SET? 

• 'Y 

Wt> TT 15 
SEC. 

OC RR DESIG
NATE ROUT !NE 
(ll2 ll 

WAIT 2.5 SEC. 

DO RR CATA READ 
R[UTINE !R22l 

nnn 

EMT ER 
HERE 
FR0"1 RR 
DATA 
RFt>D 
ROUTINE • 
( R22 l. 

MONITOR THE VEHICLE 
ATTITUDE ANO THE 
OSKY. 

THE ATTITUDE 
MANEUVER/RR DESIG
NATE/RR TRACK/RR 
MARK/STATE VECTOR 
UPDATE PROCESS IS 
NCW AUTOMATIC. 
THE LGC WILL ONLY 
CCMMUNICATF WITH THE • 
ASTRO'JAUT [)UP. ING 
THIS PROGRAM: 

( 1 l loiH EN a DSKY 
ENTRY OF Vl6N45F 
TS MADE TO R!" 
QUEST A DI SPLAY 
CF THE tl: UMBER IJF 
MARKS (I'). THIS 
DISPLAY WILL CON - • 
TAIN MIN Rl. 
THIS DIS PLA'Y MAY 
AL SO BF USED TO 
OBTAIN THE TIME 
FRO,., IGNITION FOR 

P2 0 /SlJ ~' D ANCF 

#600 

f610 

f630 

#640 

r>ZO/SUN!IANCE 



J 

;5' 
(ss) 

P;>O/SUNCA~.IC F 

THF NEXT E\LRN 
( R2-TF I l Af\f) THE 
MIDDLE GIMBH 
ANGLE wH EN THE 
!I'll IS CN ANO THF . 
+X LM <HIS IS 11650 
AL IGNEO W !TH THE 
INTTillL THRUST 
VECTCR (P3- MGAl. 
IF NG BURN HAS 
RFEN DEF !Nffl R2 
ANC R3 WILL RE 
MEANINGLESS. 
crNTRCL GF THE 
DSKY O!SPLAV JS 
RETURNED Tr THE 11660 
LGC BY PUS!- I NG 
KEY PELFASE. 

( 2, WHEN Tl-E DATA . 
GOOD r: I SCP EH 
LAPSES DURING THE . 
DATA READ ROUTINE . 
( R 22), A TRACKER 
FAIL ALARM ANO A 
PR CG RAM AL ARM RE - . 1'670 
SULT. NO OJ SPLAY 
INTERRUPT! CN occ- . 
UPS. AN ALARM 
CODE (00521) IS 
STORED wHCH MAY 
BE IOENTIF rm BY 
V05 NC<;. 

('3, wHEN Tl-E RR 
AUTO MOOE r.1s- 11680 
CRETE IS MCT PR!=- . 
SENT IMMECTATELY 
PRIOR TO RR DES -
I Gl\A TJCN Tl-E LGf. 
GP ~E:\S Tl-'E CJ SPL AY . 
ANC REC:UESTS THIS . 
IJISCRETF. 

( 4) wHrn Tl-E PP 
AUTC MODF fJ IS - 11690 
CP. ETE IS N(T PRF'- . 
SF NT JMMECTATfLY 
OQ!('R TO A fl AT A 
PF 110 SECUFNCIO 
OUR ING Tl-'E DA Tfl 
PFAO RC UT I l\J:= 
( p 22, T 1-£: LG( 
GPARS T 1-f= C !SPLAY . 
~ N'J RECUt=ST S THJ<; . 

P2(l/SUNO/INCf 



P20/ SUNr.t.l\JC i: 

or SCRETE. 1170') 

( 5 l WHEN Tt-E LGC 
DETERMINES THAT 
THF ACTUAL PR LCS . 
CIFFERS FP(l-I THF 
LGC CALCULATED 
LOS BY l'OPE THAN 
3 DEGREES AFTER 
A DATA RFAD SE-
QUENCE THE LGC 1710 
GRABS THE Cl SPLAY . 
ANO DISPLAYS AN 
ALARM CODE 
(005251. 

( 6 l WHENEVER AN 
ATTITUDE MANFUVER . 
TO THE PREFERRED 
ATTITUDE IS RE-
QUIRED THE LGC '720 
GR ABS THE DISPLAY . 
AND DISPLAYS THE 
FINAL BALL ANGLES . 
IN181 I SEE ATTI -
TUCE MANEUVER 
ROUTINE R601. 

171 WHEN THE LGC 
FA TLS TO RECEIVE 
THE DATA GOOD '730 
DISCRETE FROM THE . 
THE RR WITHN 
APPROXIMATELY 45 
SECOlliDS OF THE 
INITIATION OF A 
DESIGNATE SE-
QUENCE Tl"E LGC 
GR ABS THF CI SPLAY . 
ANC DISPLAYS AN 
ALARM CODE 1740 
(005031. 

( 8) WHEN HE 
MAGNITUDE OF A 
STATE VECTCP COR - . 
RFCT ION IS GREAT- . 
ER THAN THE ALLO- . 
WABLE L H~ITS IAS 
OE FINED IN SEC-
TION 5.2.4.2.2 OF . 1750 
R557l THE LGC 
GR ABS THE DTSPLf.Y . 
A"IC DISPLAYS THF 
JCXr:FSSIVE UPOATF 

P20/SUNDANCE 
;C, 
(ft) 



17 
(c7) 

•. 

WAIT FCR KEYBCARC 
ENTRY. 

RESPCND TO V56E CR 
V37EOCE 
ll'"EDIATFLY. 

.v 

.5 

.6 

.E 

RfSET Tf-E 
P f:NDE ZVCU S, 
SLRFACF 
~IAV IG~TICN, 

TPllCK, ~l\r. 

UFS~TF FL AG~. 

.v 

.3 

.7 

.E 

.c 

.c 

.F 

PARA"'ETIORS. 

DC I CESIRE TC 
TFR"'l NA TE P20? 

.v 

DQ I DESIRE TC 
SFLECT LGC IDLING 
PR(lGRM-1 (POOi? 

.v 

SELECT LGC 
I CL ING PRC 
GRAM (POOi. 
KE'Y IN 

V37EOOE 

KEY IN 
V56E 

020/SUNOA~'CF 

#760 

-11770 

.N 

#780 

11790 

D20/SUNCA!\'CF 



IS P20/P22 THE 
ONLY PRCGRAll 
RUNNING? 

.Y N. 

FX IT 
P2C/P22 

DO FINAL AUTCMATIC 
REQUEST TER"INATE 
RCUTINE IROCI. 
INCTE: ENTRV INTC 
ROO CIFFERS FOR CREW 

· PROGRA" SELECTJr:N 
ANO LGC ROUTINE 
SELECTION I. 

EXIT D20/P22 

CHANGE CC~T~CL NOTfS 

PC N "IT - 6 5 

• IS P20 THE ONLY 
• PROGRA~ RUNNING? 

• N v • 

EXIT P20 

00 FINAL AUT0MATTC 
REQUEST TERMINATE 
RCUTINE IROOI. 
(NOTE: ENTRY INTO 
ROO DIFFERS FCR CREW 
PROGRAM SELECTION 
AND L GC ROUT I NE 
SELECTION I. 

EXIT P20 

LOGIC REV 12 
LOGIC REV 13 
LOGIC REV 14 

PCN - "IT - 95 + PCN MIT - 110, PCR 97.1 
PCN t5e, EC ! TCR!AL COPRECTTONS 

D?O/SUNCANCE 

11810 

1820 

f830 

1840 



LOG I~ l I/?.7/67 

PURPJSE: (1) TO PRlVIn~ Trl E ASTR!J NAU T DETAILS OF HIS SROU'JO T~ ACK . W ITHOUT THF NEED FOR GROUND COMMJNl:ATIJN. 

AS SUMP TI :J>,s: (ll THIS P R'JG'Hl l;. '·'A Y flE SELECTED WHILE THE L'-1 IS <:ITH<=R IN FARTH 1R LIJNA~ !JRR!T T'.l IJEFINE THE GRDUNfJ TRACK OF EITHER 
THE L~ OR T H~ :S'1. 

P_DQG 

C: J \JT 

(2) THIS PDQG RA~ ~S SJMES THE VEHICLF ~HJSE G~lJ N ) r~a:< Pft~A'1ETE~S •~E CIL:ULATE) TJ REMAIN IN FREE FALL FROM THE 
PRESENT Tl ~F U~ TIL T LAT LONG. 

(3) THE PR0~9A M IS SELECTED BY THF ASTRONAUT BY DSKY C\!TRY. 

L GC 

ST~RT GRUUND T3ftf K 
OFTEP'1 ! NATTON 
PR ·JGRA'1 (r>ZI l. 
DISPL AY DPQG~A~ 71 

•: R': ..i 
.P i'\JSRll" 
.SELE:TJ J\! 

KEY IN G~JJ'JD T~~: K 

DETER'H'JATIJN 
PR OS!l. f>. '1 C "211 

V37t2lc 

'lO'JI TJ~ JS<Y: 
n~SE R VF JISPLAY 1F 
P'<.[1'.;RA'I 21 

CHECKLIST TIME 

"21/SUNOANSE 

TCJT Al 
TIME 

HO 

tZO 



UJ 
Ll 
z 
Cl 
C' 
z 
::-
V" 
..... 

" ' c. 

0 

"' .. 

>-
«...! ~ 
__,a.. -
" r-= I-· 1.r ;..._ 

r V • l. .. 

"' 0 
4' "' • • 

.................... 

• • • • • • 7 ~ . ~ ~ _; 
•• I :'". ~ t' 
'>· L.... · c :·:-- r ·, -
y _ n · •. ii 7 Ll -::: 

I V"': l.l (">' < :...1 •• 
•••••• r. > 2 -::i-

r . L C 
,..,, ..L. I- 11" - c -
r :> 7 """" u.: ~-
1- a ~ ri n ,-:- l1' 
-l..t..: v :cC=: L: 
? V)<fV'l v 
~:; C:-• _; ll.• u.. V' -
~ l U. l'.r C < ~ 

;?' L.: . L ! 
< -:; ~ 

I- cu 
.J i l ...; -

-;· V T 

- : - ...,. 
-.... c. ........ 
I V' I- i.::. - ( ' .J x ~ 

~~~~- ::i£ =- ~~ ~ 

~· · 'r. 
r.. v 
C l r , ~ 

UJ 

<l 
Ci 

'- ' v. 
-· - 7 

T ll .,- co ..... 
LL > '" - ,-., 
> <.' __, I- "' I . (V - ._.I"'\ ,-.. 

l~ v · - tl · 7 C c 
- ::-. ::::· u · 

•• T .....Jl-_L.J ..... ~ 
lL ;2".'. >-· - C...' L- 0 ..J <f 

1..... =-u-..:- c . ..::: ...J 
>1-> V "' ': C .~. 

= c.~ 
I- ':"': LL.. ~.::. I .....J<t ~-

v < t.r. r " ~.., I I 1 L _, 
l/) u ....... u, -

1- • • LJ . -:s:· 
:..:::. ...._ _; ... -1. '· -' ........ r·.J ~ . 

:.r :-:' C > o" :r' r:.:: "' c. { ',J w ~ " v ; - c. f-· w u 
"' ,.-_. ~ if' T 

__, L. ,_., (' . . -::- , V' I- 1.L 

cc L. c ·- - <C c...• ::r 

x ~ 

+ 0 0 + 
+ + + + + + + + + + + + + + 

..... 
u_ o.. 
...J :;· 
l }j 

- V) 
-r V) 

l1J < 
> C' · _ ..... 
UJ :L (._) 
T. V"IW 
..... u ()' 

"' VJ Q'.'. G 
- ct) 

0 
.n • 

z 

>-

I 
I 

I 

r-
LL 

() 

r 
N 

c. 

7 

>-
LL 
v 

C-. 
Q 

< 
r 

rt . 

u.. 

0 .... • 

L.1 u., 
r. 

'·· > I"\., 0 111 V · T ,_ 
v 
~ : ?'. T.. w u..: 
"'> <l I- c > 

~· 

r. 
n c 
~ 
u_ 

:r ' ) 
v 
<1 r ( 
_ rL 

'-- ~-.i 
; .. .L 1-

J ...: c <J 
..... c 

7 C: ~ -- ~ y 1.1.: z 
rt' l ) 

l - Lr.... n.. 
r · '- =.. 

11: <f 
::!.:- c.: 1-
u c < 
':"US 

o '"( r 

UJ 
< ) 
z 
<! 
0 

~ 
"' . ..... ..... 
N ,., 

) 



(J 

) 

w 
u 
z 
"" 0 
z 
V> .... 
N 

" 

0 .., .. 

;.. 
IY ~ • I 
r . 

- i..l~ c .. . 
~ .. ~ 0 . 
_; v · n n 
-LJ l )I--

0 

"' ... 

......................... 

• • • ' • ' • • • • LJ : 

l ) ll ' r.u n 

c 
r; 
u 

L· 
c:.. 

>-
(/; 

................ 

. · .. 

0 
0 .... .. 

"__, 
7 n = ~ V: 

~ V; -
/' lL c 

•• I l (f) 

> a~ ( ' " n 7 
v. rv ....1..1 7 n 
V:• LU fV <1 -1 
r : '> 

!1 w I-
rY U.J I- (./) <i 

C:> 7' ....J 
1-- O'.' :r 0 
-LL'V)0...1-
7 v: <l l/) 
C..CC_;WLL 
~<.'IU~ rY.:~ 

c: 
z Vl 

c < '-" C'. 
t- 7 T 

lL D I 
/ Vl _, l' 

= 7 z 
n n t- n 
<' Q_ "" _J 

I (/) _J 

v , v; 
z u -u. 

"' C0 
I I 

co C'· 
z ;_? 
n ("', 

_J ~ 

Cl.., LI.! I- I- 1-
0::: 0:.. f- -.:t <. <-i <l 
u.. r<) ...J -' ..J 
> f- >- 7 

VJ< 1-t-)-
:.i.:. ..LJ-' ~ I I I 
v::::n. O,.....C"\.!~ 

~{"V)>r·"'Y'r. 

_Ju__. -
1..1.. :..i.. c 

• c 
w r.:: 1-

t- _J w 
l 1J <' L.) Cr. L'· 

0 .... .... .. 

:"' _J - - L:..' 
T.V' V) L : 

1-· T LtJ W U...! 
I l -..,. (' ... L"l 

I - Vl =· i..L :/l ./ . ......... 
G =~- C ,_. ,_. C 

2: 1-- ,_:;, 2 . : ; 
_1<f?C .. 1-

C 1-1v;Vi 
1--_;1-:;;:~ LL 

<1'. 1-- - IC( 
...J \,!Ir'"· i/l ~-r 

c.::: 7 c ;.._- llJ 
1--<! CL 

<\ __, 

"' ~ u ~ 
~ 

JJ -
T v; 
I-· u 

n 
(/! 

> 

0 
N .... .. 

I 
I 
I 
I L 
I °' 
I 
t r 
I r;. 
I > 

• ••••••••• 1 : .. .L 

0 

"' .... .. 
Ll..J 
u 
z 
"" c 
7 
::; 
/'> .... 

"' Q_ 



HOL O 

T l- ~'1: ' . ·\Lc 'I •\\ · ! ' l" :J'·· 
f. r .: :-- l 1

' T 1 ~~ · : '"{ ' 1: '..: -- 1' 
r · •,· "' r .·' i) t\ 1 ,., • 

r . \Ji:d 
.~ . n \f~ 

. 'l 

.r. 

. [ -- --------. ~ 

. fl 

f~ T ~ .~ ' ' lLAT [: \TAT E 
VEC Tf: '1. ::i r SFLE '.:T E!l 
VEci lCL >:' El T LH 
l ('\JG . CAL::\JL\TF 
L /\.T IT ll'JE, IJ''J S! TWJE 

• PWl Al TJ Tl!rC iJF 
Vf.'H ICL!: /\T T L!\.T 
L r\IG . 

FLASH VER~ - \l) J\I TG 
SHUE S T RE SPJNSE A\11) 
nTSPL.AY [ .\ Tlf l l1 ::', 
L l ' 'JGI T>JDE .!JD 
/\ LTITlnE: 

V 06 N4:~ 

R l - L .\ T 
t ?- L 1'<G 
'.l.3 - AL T 

L!\ T - L.'.IT!T'l f~!" 'l> 
VEH!CLE . + J<: \J1'(TH . 
I~ ~fGREE~ Tl ~FAD 

E<; T . O l Df'C,<:E . 

Lf i·'JG - LOl\iG! T ~J)E ;;F 
V F H!rL~. + IS Et\<;T • 

• ! 'Ii Dl::GOl-f<; . T .l ' ' f ,q -
• rS T . 0 1 DFG«cc . 

<t Y 1\1 •nc r 
~t)I~·\) 

)f S ! h·<: T 

l ~. T L i_ f.1~, 

M 0\1 I TJ K ) SKY : 
oqsFRVE vE~B - NJJ\I 

FLASH Tl REQUEST RE 
SPJN SE ~\I) )!SPLAY 
n F L4TITJ1[, L J~IG J 

TllOE A\J 0 HTITJ r :. 

:>Z J / SIJ'WA NCE 

11140 

#150 

1110 

tl80 

PZl /SlJ'lOANCE 



/\LT-ALT!T:J [lF ;:-, c 
VF'1ICLE Arnv~ TH E 
L/\ !PJCH P/\ !) P.~fl!US 

( URT'-i GP.fl !Tl JR 
THc LtlNAR R/\Dl.JS AT 

++ • THE MOST R E( [\! fLY 
+06 [l fC! MF O !S~E SFCTIC1' ' 
++ 

++ 
+oq 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+oq 
++ 

• 5 ·1F '<55 71 UN J I NG 
S!TF. (LU N/\~ l R~ ITJ. 

I I\! NA IJTICAL '11L E <; 
TO lliFAREST .1 'l'-1. 

WAIT FUR K EY ~OA PD 

PHl<Y 

TERMI NA TE FL&S~ ~PO~ 

R FCEI~T nF ~~ n : FEO 

OR RF : Yr.LE 

.R .P 

.:: • R 
. G 

.v . c 

.c . F 

.L . r . '.: .) 

JO I wrs; TJ J3Ta!N 
'IE4 P4~A~ETERS FJ~ 

A T LAT l '.JNC, lJ 
MINUTES =~ nM NJ W JR 
ANY OTHE~ Tl~F T'1A N 
THAT w;1:; APPLIES 
TJ ~~ESE'IT JISPLAY? 

. •\! 

1·JHE N FI 'I I SHD 
illTH DISPLAY 
K FY I 'J 
PRJUEO 

'"1Hf''I l=!\!ISHEJ 

.v 

• ilJT H l!SDLAY KEY 
!'I ~:::v:LF V::l?E 

P21/SUillDANCE 

1190 

#200 

#210 

#220 

#230 

f'2l/SUND ANCE 



tL/ 

INCR~ME~H T LAT 
l U'JG BY lJ 
t'INU TES 

on FIN~L AUTJ~ATJ( 
PEQLJFST TERMINATE 
Rn!JTI'lt= noo> 

EXIT "21 

DO FINAL AUTOMATIC 
RE~UEST TE~~l~~TE 

ROJTINF l~O:Jl 

EXIT PZl 

"-' 

P21 /SUNDANCE 

#2ft0 

•25() 



APOLLO (QMP J TER LJ GI: :HFCKLIST I NTERFA:E 

P~EF ~r PEJ T R~CK T ~G ~ TTITU Dr PROGRAu tP25l LOG I: '\EV l l 06/l 3/68 

PLJQJJJSE: (1) TO CJ M ~UT E THE PREFERRf~ TRACKJN; ATTITUDF OF TiE l M WHICH ENABLFS CSM TRA:KTNG JF THE LM BFA:ON. 

121 TO P~ RFnRM T1E MANEUVE R Tn THE PREFERRED TRAC<ING OTTITUDE. 

ASSllMPTIJNS: (ll DJRl'J G THE PF'Wl:ZVJUS 'JAVIGATIJl'i P'l.OGRA M (<>201 T1E L"I ATTIT UD E :ONTRJL IS l"ITIMATELY ASSJCIATED ,jlTH .THE RElllDEZ 
VOUS RAO\R (RR). SH OJ LJ RP MA LFUNCTI ON PRECLJDF : n ~RE:T J~ERATIJN )F P20, THIS P~Q;RAM 1Pl51 SilJLD BE SELECTED TD 
PROVIOE A LM PREFE~ RfO T'l.ACKING ATTITUDE. 

++ 
.. 11 .. 

(2) THE PPEFERRFO TPACKING ATTITUD[ IS DEFINED AS FJLLJWS: 

(Al THF L ~ +Z AXIS IS ALIG'JED ALON; TiE LJS TJ THE CSM. 

(BJ THF ROLL ATTITUDE (ABOJT LM +l A~!Sl IS J NCONSTRAINEO AND IS DEFINED IN ~~OAS NE : ESSARY TO AVOID GIMBAL 
LDC'<. 

(3) T1E !SS ·~AY fl[ I' STANDflY OR OPERATE. THE l"!J l'IDJLD NO RMALLY BE JN A'lD THE !Ml' lRIENTATIJN DETERMINATIOlll PROGRAM 
IP5ll CO"!PLETED BEFJ ~ E THE ~ELECTION OF Ti!S P~J:;~AM. \JO PREFE~RED JRIENTATION JS SPE:IFIED OR REO~IR ~ O FOR THIS 
PR OGRAM AS THE PPE~r ~R ED TRACKING ATTITUDE RJJTINE (R&l) CAN ALWAYS CALCULATE A VEYICLE ORIENTATION ABOUT A SPECIFIED 
+Z l~ VE:TJR TrlAT CA'l AVJI[) GIMBAL LOCK FO R A'JY INERTIAL IMU nRIENTATION. 
THE !SS THUS MAY "-E: 

IF (A) I S 
IF 18 I IS 
IF 1r.1 IS 
IF ID l IS 

( 4) Flt UI 

I Al nFF ( S TANDBYl. 

(~) ON, ANO NOT ALIGNEO SINCE TURN JN. 

!Cl ON A\Jn AT AN INERTIAL OR IENTATIJ~ KNO~N JNLY INACCURATELY BY THE LGC, I.E. HAVING BEEN ALIGNED AT 
LEAST nN:E SINCE TJR'J ON BJT NOT l'l!Til\J TiE _AST 3 H~S. 

([)) ON ANO AT AN INERTIAL JRIENTATION < NO~ \J ACCJRATELY 3V THE Li:, I.E. rlAVING BEEN ALIGNED WITHIN 
TrlE LAST 3 HRS. 

TRUE A PRJGRA'~ .\Ll\RM WILL flE MAnE RY HIS P~ JGRAM. 
TRUE A PR[lGRA'1 ALARM >I ILL BE MAnf 3Y HTS PR)GqAM . 
TRUE T'lE LGC "IAY rn. MAY NJT YAVE A SATISFACJ:lRY !NERTI AL ~EFE~E'JCE TJ ACC:JRATF.L Y :JMPLETE THE PRO:;RAM. 
PUE Trl F LGC rlAS A SATISF~'.:TORY l\JF'lTIU Rfi'ERE'ffE TO a:cJRATELY COMPLETE TrlE PRJGHM. 

TRACKJ'l:; flFACON HELD OF VIEW IS A 3 J DEGRFF HALF ANGLE CONE l'l!TH THE [;-!'ff AXIS P'l\~ALLEL T'.1 THE: LM +Z AXl S. 

l'il THIS PROGRAM IS SELFCTFD flY THE AS TRO NAJT BY DSKY E~1 TRY. IT '1AY BE TERMINATED BY THE SELECTION OF THE LGC IOLING 
P~ QG R&"! IPJ n ) V3~ E JR gy V5~E. POD S~LFCTlQN ~ILL TE R'11\JATE P?~ ANJ ANY DTiER P'~)G~A'1 IN D~J:ESS A•D ~ STABLISrl POJ • 
lLL '. lTHE'< "ROGR llMS Sl::LEC TE '.l WILL CiA~GE THE DRJ:;PA'l 'JlJl.\flER DIS PLAYrn ON THE DSKY BUT Alll NOT TER'1INATE P25 • 



PP LJ G 
: :1 'n 

LGC 

SHRT l'REFER'l.ED 
TRACKI NG ATTIT JDE 
PRCJGRAM IP25) 
DISPLAY P25 

DO I MU STATUS CHECK 
RO:JT INE IR02) 

SET TRACK FLAG 
I SEE P20l 

++ --------------------
+ 10 SET P25 FLAG 
+ --------------------
+ 
+ 
+ 
+10 
++ 

.: UA 

.P RJGRA M 

.S EL =:T IJ~ 

<EY Ill flUFnH D 
TRACKlllG AT TIT JDE 
PROG~A~ (P25l 

l/37E25E 

'10/\I ITJ~ JS <Y: 
OBSERVE DISPLAf 

OF PR O:; RA'1 25. 

DO !MU STATJS : HEC K 
ROUTI'l:: H02l 

CHF CKLI ST TIME 

P;>5/SUNOANCE 

TOTAL 
Tl .. :: 

flO 

#20 

no 

f50 
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(4) TH~ JPLl\IK c'. \'1 l~f 'lUlCr<,FO BY PLA: ING T'1E VJIC[/OfT/VC'TCE c.u SWITCH TO vnrcE •rn. 

(5) llDlJATE IS ALL)\;f:D ]\I THF LM nMLY \'1-lfN THF L;c !S T'l THE LGC IDLI~Jr; PCl.OGQ,AM (POOl. P27 EXIT IS at . .IAYS TO POO. 

((,] Tl-'F POQGRI\ ~··, rs M/\\JllALLY SFLECTf') BY THF ASTi'J\lt>LJT E'Y llSKY ENTRY nR BY T'-!E GROUND BY UPLl'lK TRANSMISSION. 

LG( GROU \1[1 

":£1\! tT?M UP '.i/lTF. 
> ,\C'.~ .'IETl:PS ·\\11 • 

CRF.-1 

• :: :< = rJ 
• P< JG 
.s EL :::CT r:w 

RE1UFST L;C U~)AfF . 

SDFCIFY Dl\Rt~FTf~S 

~··, JSSFl\J Tl'q:: •••••• Al~i) COJR)JN~fl Tl~E 

·> !~ l·. F' ,\ ~ ~ P ~ -~ ,1 - 1 F X '1 T 5 S ! 1 \. f-: \J 5 JP r 
lGC l'i!LL l'f Al'LF rr· 
ACCfi'T. 

CHECKLIST TIME 

0 ? 7 /SU\JOANCE 

TOTAL 
TI ME 

tlO 



• r.~""' .l . 1 ·.11: 

'F' T! FY (?\.::••~Jr VCPJFY T~~.T 1.11' -
l '·' TE :'.:T I '1' I T n ••••• ') ,n ~ " I LL r ~ 
~POAJ[ . SPFCJFV • SAT!SFA[f1PY 
p ~:<.\H T ~<'S ANG 
c ~'.l~~.l r \1 .'\ T F Tr r-~t-. 

-1! IL JD[)f.T!:= JE 
)r:''I AUTn'~J\Tl -

r: \I LY RY L CC IJD -
1 Pd "~ O~' GRTJ~Jf) 

n· n~NIJ.\L Ly "y 
C,>r1 · il'.)KY l'"'LIT 

• f.ll TJ 

."1 .o. T. T l '~ f. , 
1<CJRK l\i ~~1 -

~RFSS, f\\!1 L --;~ 
~ CTI\J!fY. 

,JILL lP [l AT r 0, r [1 Y·ff 
AUTO~A TJ CAL _Y oy LCr 
'.l~ L TNK F~ J'~ :;Ff)J ''D 
JR ~A~JAL . V HV C~E~ 

:)SKY l\iPJT 

·;u n 
"f\'' 

>JELnw 

DATE ~y vnICE ••••••. PE:lPD urr~T[ 

#20 

#30 

IJ40 

# 50 

J 



7 -3 

s;: L['.'.T TH[ QES IRED 
TY f'r n F lJ"i)AfE: 
l. U0 DATE LlrT OFF 

T Pff V7u 
? . LnA D DATA ~LOCK 

v 71 
\ . l DAD SI \J GU L AR 

DA TA \11? 
't. OC T AL TI MF INC q !': -

MF~ T V73 
---- ---------

WAI T FOR KFY30A RD 
FN TRY OR UPLTN~ 

l. 

T R,NSM ISSTIO~. • T ~IMS -

• ••••• ·1, l T 

2. 3. 4. 

.._../ 

SELECT T~E DESIRED 
TYPE lF J'.' f11TE : 
1. llPDll.TE LIFT :' FF 

TI '1E 1/7 0 
V70F • 2. LQAO DATA PLJ:K 

TRA\JS -
1H T 
V71E 

TP ANS -
• •••••••••••••••• . '.\ l T 

--~ ,, , ; TO. 

V72F: 

TRA~ 

S'1 If 
V73f' 

" H" 'lFLOA 

V71 
'>. L OllD SINSULr.P 

DAT!\ 1/72 
4. nCTAL TI MF I ~ :PF 

'1f'\JT 1/7 3 

1. 2. 3. 4. 

___./ 

P27/SUl\IOllN::E 

IJ70 

#80 

#'10 

#100 

tllO 

P27 /S '. JNOANCE 



0 
N ..... ... 

u.. 
l) 

z 
<! 
c 
7 
~ 

"' .... ... 
" " 

Cl.J 

>- c 
LL r-
V > 

>- ~ 
CL r-
Y > 

0 

"' ..... .. 

I Z 

0 
.+ ..... ... 

LL 
>- r< 
!Lr-
V > 

0 

"' ..... .. 

>-
<\ 
_J 

c~ 

VJ 

,. 
>-
y 
V) 

c 
w 

1--

V> -

z 

I'· 
LL 
_, 
r:r.:· 
4 
_J 

~ 

<1'. >-
> 
"" 

0 
.ri 
..... .. 

' ) 

1-- 0 >.: 
7 _J <1 

UJ (( 

V> LL L'.) 

;y: I- ic 
c. c_ 

~ 

'-'-' <1 lO I'· 
I CL z ~ 
I- <.!) t--• c 

r _, ,.-, 
v . CJ: G Cl. - c_ - -

r"1 ('() 
+ 0 c + 
++++++ 

LL 
L Cl L , 

7 I
">-,... - < 
v <l. :::::::; 
I./'. _J f'- · 0 
n c_ " . -: 

0 
..... 
..... .. 

I'· 
I"( - 'S"' :;;;- r 
r-r:<<fU...· 
I- ,".'( ::t 
-V'lt; I- n 
zu_r~_; 

C Ct '.YI_; 
'Yt:":· C.lo--< 

~- I- 1-

- 2: 
_.llLI ~ 

~. 7 :...u =· c I-
C Z 

I- ....- -:-; I.!' 
~- c (""_:.? 
V1 L • .._. L 

LL 
l) 

z 
<I 
r'"\ 

~ 
VO .... 

""" n_ 

> 

) 



7S-

HOL fl 

SNA'' 

T ~L~'\I er, 
·1r>EP'\ 

CH .\ 'JC.t' D n!H - T J'< ~R -
L I 'J K LT ST. P l R. 

START LGC 
LJPOAT~ PR O
GRAM IP27l. 
DISPL AY PRn 
C?AM 27 

Ll TE. 

>:XI T 

HOW WAS THI S PRQ~qA ~ 

l\JITJATFfl? 

• v • v 
.7 • 7 
.? • 1 . 

F L ·\ SH VE P:i I 
~lllUN TU RF -
0Ui:S T LOAn 
OF HJOEX 1 M 
MACH l 'JE A" 
fl R>:SS SPE\. 
l'!Ffl l\J P3 
AIU [)! SPL\Y: 

Vil ~J()\ 

RJ- °' LA'JK 
'.<? - IJ'J -
C Hll \;G l-f) 
pc,, _ ;J Pl<lJ f-F 

.v 
• 7 
. n . 
. ') 

• Q 

. 
• v 
• 7 
• 0 

" ~ " 
F P n~_. 
1t' !1 V t 

'·Hl ~:J T '.F< f) i-J l'l 'JL T\IK 

'--' 

OBSERVf , DfHA TJq 
~nJR L l :;-tr TO 
!NfllCATE I'J:lq 
RF :T D~J:;R.AM SF 
LE:TI:l\J. 

f'X IT 

"flll!T:lq )SKY: 
ORSFRV F V0 RA/'JJU\J 
FLASH rn qfCUFST 
LlAD JF !~DEX A ~ ) 

DISPLAf 0 F JPf<UF r 

"27/SJ'lflANCE 

HBO 

#HO 

f200 

f2l0 

•220 

P27/S'JNDANCE 



?? 

l\OOR[SS • • Jrsr~vE VF1B/ 

UPRUF! -
AN ERAS I\ BL F 
ME :~ '.1RY LU
C.AT l fl"l T O 
RE usr:o Fr1 R 
TE'IPOR ARY 
S TJRA(;;: flF 
THE FIRST 
CO"'IPONENT 
OF HtE 
UPflATE. 

WAIT FOR 
KEYBOARD 

••••••••• '•fUN FL A.SI• l\ .\JD 
'll SPLAY OF \JD -
'\IJFF. 

OJ I 1,./ JSH TO 
TF~MINATE? 

.Y N. 

FNTRY. DIS - • • TRAN SMIT 
PLAY INDEX •••••••••• TERMINATE. 
IN Rl AS IT • • V34F 
IS LOADED. ---------

GO TO 
uAtt 

BELOW 

TRANSMIT 
PIOEX WORD 

JO I WI S-1 TJ 
TER'I I\IATE? 

Y. 

<EY l\J 
TF RM IN-
A TE V34F 

GO TO 
"A" 

RELJW 

N. 

'-

D?7/SUNDANCE 

1230 

t2't0 

#250 

t 250 

#270 

# 280 
P 27 /SJNOA NC E 



) 

0 ... 
N .. 

J..J 
ll 
z 
< 
0 
z 
""' .,. 
' r-
N ,, 

• • • • • • ' >:. I 
u.J L
r -. :::., 
::·· 

7 ...... I 
1 .. . - c.:; v: ;.. 
)... < .... ~ -

r. Xi.l...~C 
7 ll y > - ,......, 

).- rr- ;,_;_ '--
C.J u., >' .J, C r: > 

>-fY._. V'· rY c.:J 
111 r. <' r1 r i r _1 

v.:~C· : :·:<:1-n.. 

0 0 
(") .... 
"' "' "'· "' 

............................... 

;:-,, .,.L 
L- CC Ll..J 
I- c.. t-- x 
<] ::; r- <" lJ...; 

7 !'.'"- 7 :::::: 
- :.:..--.z: 
~ (/)~ ,.._- -
rv· ...; L~ ':'/ 
L..... - w.·~ L.. r.1 
t-U..~~, l-1...... 

-;.:~ 01..: .. :x ........ 

I- u .. : :.:... :-:: - /." < 1-. . . . . . . . 
L 
>-
,_ 
G 

--
~ _, 
~L 

,:._ 

~- l 
x <Li..." 
W:!Cf-~ 

C ....... . l~ L 
z t-· 
-v-:i:-

t.r' r ry r-· 
L . .'". ti. 
-_.:r<r-f'. .. 

c 
N 

"' .. 

I 
C'. C' < "'J 

1--- : ::-
u C:::' :-:-, c ( 
l/) L.1 7 U .. ... 

0 ,.,., 

"' .. 
L. ,, 
z 
"' r 
7 

~ 

,, 
r 



++ 
+03 
++ 

HnLO 

SNAP 

fJ <; 

SFT UP 
LINK 
(!)"1 PO

NE"H 
COUNTER 
TO 2 

CALCULATE 
ADDRFSS: 
(UPBUF F AD 
ORE SS + 
CONTENTS C1F • 
UPLINK COM - • 
PONE MT 
COUNTER 
MINUS ll 

FLASH VERB/ 
MOIJN T O RF 
OUE ST LOAI) 
f1F DATA I\J 
TO CALCULA
TE') ADDR FSS 
SPECIFIED 
!"I R3 AND 
OI<;PLAY: 

·~O ·\J ITJR DJWNLl NK V21 NOl 
Pl BLANK 
R2 UN 
CHANGEn 
en AAAAA 

••••••••• JBSERVE VERB/ 
'~OUN FLASH Tl 
"cOUES T LJATA 

Al\AAA - CAL 
ClJL ATED 
f!<\CHINE A[l 
DOESS. 

L 'JAO 

n I •H SH rn 

MONIT!J~ )SKY: 
JBSERVE V~~3/NOUN 

FLASH TJ RE~UEST 
DATA LOAJ 

no WI S r< TO 

._/ 

?21 /SlJ"lOANCE 

ntto 

1350 

1360 

1370 

13!10 

P27/SUNOANCE 



79 

WA.IT FOR 
KEYBOARD 
f"J.TRY. DIS - • 
PLAY .Dll.TA 
IN RI AS IT 
IS LOADED 

ERMINA TE 

• Y 

.TRANSMIT 
••••••• TERMINATE 

.V34E 

GO TO 
"A" 

qELOW 

i~. 

••••••••••••••• TRA"lSMI T 
DAT A 

.____, 

ffRMINA TE: 

.Y 

• KEY IN 
••••••••••••••••••••••••••••• TERMIN~T= 

• V34E 

• GO TJ 
• ''A ... 
• i3fLDW 

J 

P27/StJNDANCE 

N • 
1390 -

tlt()O 

. • 

tltlO 

HZO 

tr.JO 

P27/SUNDANCE 



5J 'Z> 

T f ~ M I 'J ATE: 

FL:\S H UP U'J 
REC I: IP T OF 
TER ,'11\JATE 
OR DATA • 

• T 
.E 
• R 
. M 
•I 
.N 
.A 
.T 
.E 

GO TO 
"A" 

BELOW 

.n .... 

.T 

. A 

IS THIS TYE 
LAST COMPO - , 
NEl'lT? !UP
LINK COMPO 
NE1'lT COUN
TER = COMP - • 
NUMB! 

.Y N. 

I~CRE -

• .MENT UP - • 
• LINK 
• . crn.,Po-
• NE-NT 
• COUNTE~ • 
• . BY ONE . 

Kil' I'! J ATA 
=J R UP DATE. 

XXXXX E 
OtlS ERVF DH A 
LJ AD ~'1 TJ Bf' 
D I S PL AYE D l'.J 
Rl 

IS THIS TrlE LAST 
DATA CJ'1PJNE~T TJ ~E 
LOADED 

Y. N. 

;>27/SUNDAN:E 

1440 

1450 

flt60 

tlt10 

tlt80 

tlt9() 
P27!SUNDANCE 

J 



"3 / 

HOUJ •• 

SNAP 

.._., 

Fl \SH VFR'lnJJ'I •••••••••••••••••••••••• MflN!T'.V )S<.Y! 
TU PrOUt:ST LJMJ 
r11= ·:c T .\l. I DE \I TI -
FI r:''·~ IN i''H.HI 'ff 
.~ [) )'\Es s SD EC I c I -
ED I N R 3 \ ~iD 
l'ISPl.AY: •••••• •••• •• '1UN IT DR DlH-i'J -

V21 N02 ••• LI NK : U CJSE RVl: 
Rl 'lLANK •• Vf"f·lf'/Nlli!N FLASH 
D.2 l.JNCHAN'.;F'"l • • Tl F FQllf ST LJJ\ D 
R3 J PT~MD •• 11~ CCT AL l ll ~ N T! -

AD Ur< t= SS • • FI EP • 

UP TEf"i' -
.~JJ !::0ASi\P.LF 
L nc AT r r:lN r rm 
ncTAL J[)F 'HF !"~ 

;,rA IT F'JR <EY 
p [I\ P fl 
l'~I T?. Y 

1~ I WI SH Tn 
T~R~[\IATE? 

• y 

•• T 0 ~'JS 

•. Ml T 

f\J • 

nn I ~ISH TD 
ClRRFCT ~~y 

l ATA ? 

.v ·~ . 

••••••••TrR·'1f~I 
• •I\ Tc 
•• V3 1t~~ 

• • r; :·1 T .'. 

• • ''\II 
.• r 1-·1 ~, 1 

'J GS[RVF v ~~/\111.J\I 

FL ASH TJ F'.:)ll(S T 
L(]i\f) Jr: J TAL I DF\!T-
1 FI o:q. 

on I WISH f[1 

HR~l\IATC? 

• y " . 

OJ l WISH T, 
CD~~ECT t\IY 
Ja T~? 

• y ~~ . 

.. ......_ 

......./ 

P;>715U"IDANCE 

#500 

#510 

# 52 0 

#530 

#5ft0 

"27/SJ\IOANCE 



UJ 

'-' z 
"' -· 
7 

..._ 

" ~' 

I 
7;:-.. 

::> :J . 
>- 0: U . oJ' 
L.. Lli I-· (<" 

:v~<> 

C> 
lt'I 
lt'I ... 

0 .,., 
"' ... 

7 I 

- -l.....,. • I • • ' 
<r 7 e:·. I 

>I- lL Ill I 
• • • • • • • • • • I J tlr- I 

c = '.':<!:' 
• I-< '::I 

I-

,.-
(/) _, 1-
7 .-~ 7 C!. 
< ~- : .. 1.1 UJ 
f'"t l .J ·"":" 

~: ,.... u.. 

-' c UJ 
<.!:' c: 

I ~ \ ; - u.. I 

0 .... 
It\ 

• 

1-
- c 
~· :J.t 
(./') t : . .' 
z.u 
<.l e
rr er: 
I- Cl. 

0 
co 

"' • 

I-
< 

c:.. = l.L' 

"' 

D 
7 UJ 
i- L.;... 

u 
>- n 

v" 

0 

"' It\ • 

. ... 
I U... I 
V : CC 
.-:-1· rv 
_.J r- c. U. 1 
J.. Ci. >"~ 

- • y 
I.LI WLL. 
1-u1-a. 
< L: <' c 
7. l.l'.. 7 -'€.. z ~ C' 
c·· C'"',.,,, 1: 
U..'. :... u.. lL 
1- ·=1-<.... 

UJ 
ll 
z 
< 
0 
z 
'.:'> 
'./) ..._ 
r--

"' "· 

L 

t. ' : 

C. Ct ::..:_ L~ Lr.... 

I- U.' r¥ .,..... -........... 
. . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

) 



/'" 
\ 

UJ 
Ll z 
<t 
c 
Z' 

"' ' .... 
N 
0. 

0 
n 

"' .. 

- ~- rv I C'· 
<!ZW -LJ..I 
I- 11 · ~· \./') "'> 
t..) O U.. o 
::::J --0..""""' 
u. Ci . " ........ . 

z 

> 

c 3 
I- 0 _, 

< .J.; 

<..:· : cD 

0 ... 
"' ... 

0 
N 

"' ... 

....... 
I I <l 

_Jl- Cr" l-I .....JO' 1C'· 
<'!'.Zllle'.J'l- CJ <t.CV>ZC.~· 
l-LL1-111 ()" ,-.,) V:~Y." ,.-

U"· UOU..C:r'.C: i,.._:7· coL:J:r:O=., 
-o-- ·~u.JN<llLl-· ...J~U Z 

0 
«'I 

"' ... 

I 
u.1 C I- c-: 
~· z c 

0 
~ 

"' ... 

+ 
t Y -
Li l L ' 
- z 

<! C/' L.!. .' L ~ • I... l/'l U. ('"_' 
_J V) 7- r:· LL VI 
:::i..... C!.;..1 L. ..17.'.' U~.-..:1- v 
l :· a.:. 0 . c:-. I- e:. t::' - <:. ~ ~ 

I f • !" ()("l r"> ~l 7 
<D C nw=C:.L':.'
L...' <{ l.J I- Cr - <J.: C:, .._ ::· 

.. " . ' ............... ' ................ " ................ . 

0 

"' .l) ... 
UJ 

" 'Z 
q 
C, 
7 
~ 

'-" 

' 
"· 0. 



..u 
L ' 
z 
<t 
c. 
z 
::-
/' 

' ,,_. 

,_. 
e , 

L.. 

' ' I l .i.. · 
•••••• 1· ;.. 

I 
I 
I -
I · ' , .,. 
I 
I - I 

...u I
I- <i 

< - · =· I
C. -

0 
.ri 
.[) .. 

=· 7 -:: . 

I ;_:_ ~ 
:..s: > c. 

> ,.. .. (""'"\ 

::::>· r-· -::. 

> ,..._ -

0 .... 
.L) .. 

"· t I- '-
I LL' Z U ::.J 

7. a: U.. . r_"I ...J 
- l ) >.~. _J u 

I I I 
I Ci I V: _, _; ._; I 
1 Lt. , ,_.. C: v: <,-C; c. 
I u. ~ -=· c. C:: :...L. V. ~;.::~V)~ 

• 1 < c:;-' !....... < a:: i..:.... ..L <.( ._.... c..:.. 

0 
(l) 

.L) ,., 

. ..... 
I I .:Y ..1.J CL 

U.:... ::: Z L. ! !-· ~ I- I 
:-· nJS LLu-· ; .. ~ 1-
.:> .7:. C :":... Z W Ll.J :::::. ;>_:. CJ N 
L<!~::> -:t:-1 u=:2': :'.tt. 

0 

"' .I:) ... 

z 

>-

I - I I f".· I I Z I I - I I I '.:"l 
U... T C. .-:'.::V.L:..' <.VI ....., .::£. ::'.'. V)ll.J el.U <l l...- G' I-- I = l L lJ ) < V) I- u.: u I- ~ I- Vi a: (/) (./) 7. lL ' I l.ll LL' -

U . _J L!.. ::":"• .... ..J C" V' L ti"' :.I; U. ?' I'." •• ....,.. u.: r U t tr. ~ _ _J C' U l • ' -1 -' 
v: =· _; :x z - .....J c i..L; _i ::J u 1 .I J < z. · N c _ _i C'l ll") tu I CJ. er z <J c: - ....J < f 
- ~ ~~ ~ - ~GC~ ~ ~~ ~ <~ -m ~~q ~~~ L ~ ~~, - 0 

0 
0 .... ... 

UJ 
l) 

z 
<I 
c 
7 
::i 
Vl 

' ,._ 
'°" c.. 

>-



( l 

) 

w 
u 
z 
"' 0 
z 
::> 

"' .... ,... 

"' ~-

• • • • • • • <-:! -' 
s = L.:...o 
c. ·. er 

0 ... .... .. 

I 
7 CC ri L .: 
- l,,,...:C:, l c:t..1-
:::i z c ~ ~ c
t- ~ r ~ 111 tr _: 

0 
N .... .. 

3 
:::l 

: _, 
•CS<rLU 

t !'J ...... :: C' 

0 ..., 
.... .. 

I 7 I I 1: 1 
I o: LLJ ...... . I CL . I-
I = z o.. <tr:.Lc1: ::; .-. 
1 r- c • r.r.--:: c L .. o:. -J ......... 

0 
-4' .... .. 

• CG<l ...J 
t ') .... .. :: LL 

a., 

0 

"' .... 
it 

w 
u 
7. 
<l 
c 
:z 

"' ' " " 

~ ..!. ~ 
? ~ l..: :." C · 
«'T I"' I-· L ~. t'' C' 
::;. u_ < cc._ 
I- LL C 1- (,,r ...._ · -



"' u 
z 
< 
c: 

-
V' 

' .... 
:"'\.; 

' . 

c 
.r .... .. 

I C: 
L.. _.. I <.." 
:.<.. -.. C:. v : 
C.. - C er. 

1-v ~1-:.r-<r~~~1~ 

0 .... 

"' 

0 

"' .... 
"' 

"' - • > 

0 

"' .... ... 

I " 

> 

'l 
<! 

I > _I.,_ 

I !::.:.. ~ :) 

1 V"l n . r · 
1 0~ 

I

"' LL T r > t": 
I- C'f 
- u: _J 
7 Vl 
o e >
:;- ~. I-

< C1 C: • • • • • • 

I u . ~ - 1--
;:~ t.J -· l 1 •• I U : Y 7 "';.' 
U .• C Cf' I- Z > - <!.. U I 

~ er rr 
LL <f 

~.....JC~ZC ~- ~~ 
:..i. l1r:..·· -- 1.u .. u_u . 
Ci 1- I- c· v · c:r : T 
l.:• l ) C: ...J <f <!. c (_'.) u 0.. 
1 ..: : 1"!7.::frVI-~- <f? 11: 
(") ~ <t I- <.? <./' l .l ...... - I-

u; 
Y> = cc.. 

c::r C( ~ 

~ LL <' 

0 0 

"' ... 
"' "' • .. 

LIJ 
u z 
<I 
c 
z 
:/1 

' .... 
"' " 

....................... 

I :...Li> 
7 > I
?. C( -
C' UJ > 
c... V) - I--

a· I- :-'l 
o · Cu CJ 
c < 
~- • • I
- ~ _l . .i:: 
7Z1-L .. 
~".""l - ('_ -
~-' ::-- -' 

CL 
I r, • 

7 1-- -..,. 
5 I- c 
c: I/) ,.....J z 
-<~ 

u; .....J z 
<...!'.' -1- z 

· Z-Xt-' l/'~0 
e7-<r
I - ::i. C ~ 
Ll .....J ::.::.i l •. ..' <l 

) 

) 



( ) 

U-
u 
z 
<I 
a 
7 
. . 
V> 

' ,... 
N 

" 

) 
- <l ,_ ~ 
< C 
7 v : .. - ,_ , :-· 

'>- ~- c:..... n 
v: "' 
Vl L1. C 5 · 
r . 1- z <J 

fV l •_ I ":: 
n > ,....- C 
I- c<. (' " I":" 
_. I.LI C-. 0 . 
7 v-
Ca:' U. lL 

I ">" 0 CC 

w c 
f- c 
<CC 
Z? 
- <c. 
" f-c~ ,..._ 
t.... . NC 
I- Ct. l'.) 

0 

"' "" .. 

z z 
L .. CY • L:.· 

I Lr;:-; U..t -
7> I- :'.'J •-1 
::.~'.'X'7 U. C. I-- ~ 

I ::• UJ C":: 0 ;? 
C:v, - <!Z C 

cC l- L!...1 C: _I ZY.: • 
O.:: ::::'<!I .. ~· <f.<'1:7 -
C Z l- OV1Z -1-
I-•·- o ri -~·.-J<I 
-~ :t.: ... c._u. :.;'.: V- .Z::!. 
7 Zc- f'-.. > - <:-::::ex· 
(".) - L.. .: NC:U...' G. ~2C 
:S""-1 1-·f'\ 1-- C!C'U rLt. 

0 

"" "" .. 

• f-

x 
LL 

• f-



l'1 
(i9) 

PURPOSE: 

.____.., _/ 

AFnLLC f OWPUTER LOGIC CHECKLIST l~TEPFACf 

EXTERNAL CELTA V PRCGRA~ (D~C) LCGIC "F V 11 [)}/l7/6C 

Ill TC ACCEPT TIR GETING PA RAMETERS OBTAINED FRCM A SOURCE!Sl EXTERNAL TC THE LGC ANO C~MPUTE THEREFROM THE REQUIRED 
VELOCITY ANn OTHER I~ITIAL CONOITICNS PEOUIPEO RY THE LGC FUR FXFCIJTION nF THF OESlqFD MANEUVER. THE TARGETING 
PARAMETERS INSERTED INTC THE LGC ARE THE TIME OF IG~ITTON!T!Gl ANO THE IMPULSIVE DELTA V ALONG LM LOCAL VERTICAL 
AXES AT TI G. 

!21 TO DISPLAY TC THE •STRO~AUT AND THE GROUNC CERTAIN SPECIFIC DEPENDENT VARJGBLES ASSOCIATED WITH THE DESIRED 
MANEUVER FOR ADPPOVIL ev THF ASTqONAUT/GROUND. 

ASSUMPTIONS- Ill THE TARGET orp•WETFRS (TIG ANO DELTA V!LVll MAY HAVE BEEN LnADEO FRCM THE GROUND DURING A PRIOR EXECUTION OF P27. 

.... 
+ll 
+401 .... 

!2) THF !SS MAY PE IN STANDRY rP OPERATE. T~E !MU ~CULD NORMALLY BF ON aNn THE JMU ORI~NTATION DETERMINATION PROGRAM 
(P511 CCMPLETFD eEFORF THE SELECTION OF THIS PROGRA~ UNLESS THIS PROGRAM TS SELECTEO ONLY FDR OITA LOADING ANO THRUST
ING PAPAMETER CO~PUTATION. TIME ANJ RCS FUEL MAY BE SAVED ANO SUBSFQUE NT !MU ALIGNMENT DECISIONS GREATLY SJMPLJFIEO IF 
P51 IS PERFORMED IN sue~ A ~AV IS TC LEAVE THE !MU INFRTIALLY STABJLIZFC AT AN ORJFNTATJON CLOSE TO THF PPEFERPEO 
ORIENTATION. THIS DRQGQAM GENERATES THE MANEUVER INITIAL CONDITIONS FROM WHICH THE PREFERRED !MU ORIENTATION CAN BE 
OETERM!NFD I~ FQ((RAM 4C, 41, CR 42. 
THE !SS THUS MIY P.E: 

!Al CFF !STANCBY). 

!81 ON, ANC NCT ALIGNEC SINCE TURN ON 

!Cl rN ANC AT AN INERTIAL ORIENTATJCN KNC~N ONLY INACCURATELY BY THE LGC, I.E. HAVING BEEN ALIGNED AT 
LEAST CNCE SINCE TURN CN RUT NO T WITHIN THE LAST 3 HRS. 

!Cl CN ANC AT AN INERTIAL OQIENTATION KNOWN ACCURATELY BY THE LGC, J.E. HAVING REEN ALIGNED WITHIN 
ThE LAST ~ HRS. 

IF (Al JS TRUE A PRCGRAM ALARM WILL BE MADE BY T~JS PROGRAM. 
IF (81 JS TRUE A DR[GRAM l\LARM ~ILL BE MADE BY T~IS PROGRAM. 
IF (() JS TRIJE THO: LGC MAY OR ,_,AY NOT Hl\VE A SATISFACTORY INERTIAL REFEPFNCE TO ACCURATELY COMPLETE THE MANEUVER. 
IF (DJ JS TPUF THE LGC Hr,5 A SATIS FA CTr RY JNERTIAL RF:FERENCE TO A((URHELY COMPLETE THE MANFIJVER. CASES 18), !Cl 

ANC !Cl HOWFVFO APE FURTHER sueJFCT TO THE CONSTRAINT OF LARGE MJDC L~ GJMB~L l\NGLE, J.E. THE EXISTING INERTIAL 
ORJFNTATJON MAY CAUSE A MJDCLF GIMBAL ANGLE GRFATER THAN 45 DEGQFES AT THE THRUSTING ORIENTATION CF THE LM, WHICH IS 
UNSHISFACTCPV • 

(3) IT TS NORMALLY REQU!PEO T~AT THF !SS RE CN FOR A MINIMUM OF 15 MINUTES PRI OR T0 A THPUSTI~G MANEUVER. 

141 THIS PROGRAM JS SFLECTEn ~y THE ll STP ONALT BY DSKY ENTRY AT LEAST 15 Ml~ RfFCRE THE T!MF ~F IGNITION • 

D30/SUNOllNCE 



PROG 
CONT 

HOLD 

~o 
(90) 

(_ 

l<'f. 

START EXTERNAL DELTA 
V PROGRAM I F301 
DISPLAY PROGRAM 30 

SET TRACK FLAG I SEE 
P20) 

SET UPCATE 
FLAG ISEE P201 

FLASH VERe- NOUN TO 
REQUEST RESPONSE A~C 

DISPLAY STrRED TIG: 
V06 N33 
Rl - TIG - f'RS 
R2-TIG - "ll'\ 
R3 - T!G- SE<:: 

GRClJt\D (QEW 

.CREW PROG • 
• SELECTION 

EXH'<l'-IAL DEL TA V 
PROGRAM IP301 

V37E 30E 

"QllJITOR DSKY: 
OBSERVE C!SPLAY OF 

PROGRAM 30 

MCNITfJR DSKY: 
OBSERVE VERB- NOUN 
FLASH TO REQUEST 
RESPONSE AND DISPLAY • 
OF STORED TIG. 

'---' 

crn=rKL I ST TTMf 

D30/SUNOANCE 

J 

TOTAL 
T l"E 

110 

t 20 

130 

t40 

#50 



~I 
('it) 

HOLD 

TIG-TIME CF 
IGt\ITJCf\ !GET). 
IN HPS, MIN, SEC 
TO NEARES T .Ol SEC. 

WAIT FOR KEYBOARD 
E!l'TRY 

TERMINATE FLAS~ UPCf\ 
RECEIPT CF PROCEED 
OR NEW DAU 

.P 

.R 

.c 

.c 

.E 

.E 

.D 

• NEW 
• DATA 

STORE CATA 

FLASH VERB ~ f\CUN TC 
REC~EST RESPCNS( Af\0 
DISPLAY THPFE STOPFC 
CCMPCNEf\TS CF CELTA 
( LV): 

V06Ne2 
Pl-fJELTA 'JX (LV) 
R2-CELTO VY flV) 
R3 - f;ELTA VZ fl Vl 

'--' 

AM I SATISFIFC WITH 
Tl-'IS VALUE? 

Y. 

RECORD THIS 
VALUE 

KEY IN PRCCFEO 

.N 

• KEY IN V25E AND 
• LOAD THE DESIRED 
• TIG. 

MCNITOR DSKY: 
ceSEPVE VERe - f\GUN 
Flt.SH TO REQUEST 
RESPC~SE ANO C!SPLIY • 
f)i= TJ.jRf.E SH1PFD 
CCl"PO"JFNTS OF 
Il"PULS!VE r.FLTA V 
Al "~J G L" LCChl_ 
VF~TICAL AXFS AT 

P'IO/SUNCANCF 

f60 

no 

180 

#90 

uoo 

03 01 SUNf'\H1[ F 



,,) ;;. 
(Q,\ 

DELTA VX (l\/I: 
CCl'PCNEl\T f1 F 
IMFULSIVE DELTA V AT 
TIG ALOl\G (RXVlXR. II\ 
FPS TO NEARFST .1 
FPS. 

DELTA VY fl\11: 
COMPONEl\T OF 
IMPULSIVE DELTA V AT 
TIG ALONG VXR, IN FPS 
TO NEAREST .1 FPS. 

DELTA VZ fl\/): 
C0"4PONEl\T OF 
ll'PLL Sl\/E DELTA V AT 
T IG ALON G - R. IN FPS 
TO NEAR ES T .1 FPS 

W~ E R E R rs L"4 GEC
CENTRIC!EARTH ORBIT! 
OR SELENOCENTRIC 
(LUNAR ORBIT) RACIUS 
VECTOR ANC V IS LM 
INERTIAL VELOCITY 
VECTOR AT TIG. 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLAS~ UPON 
RECEIPT OF PROCEED 
OR l\ EW DATA 

.P 

.R 

.c 

.c 

. E 

.NEW 

.CATA 

.E STCRE CATA 

.c -----------

.. 

TJG. 

AM I SATISFIED WITH 
THESE VALUES? 

.Y 

KFV IN 
PROCEED 

_.N • 

• KEY IN V25E ANO 
LOAD THE DESIRED 

• COMPONENTS OF 
• DEL TA V 

'---' 

P30/ SlJNflANCE 

Ill 10 

#1 20 

1130 

1140 

1150 

#160 
030/ SU NDANCE 



(_ 

~3 
(93) 

HOLD 

RESET LPCATE FLAG 
!SEE P2Cl 

BASED CN THE STORE[ 
TARGET PARA~FTEPS 

CC~PUTE NEf ESSARY 
DEPENDENT VAPIABLES 
FOR EVALUATICN CF THE 
THRUSTING ~ANEUVER 

INCLUDING PERILUNE 
ALTITUDE, APCLUNE 
ALTITUDE ANC DELTA V 
REQUIRE[ !SEE SECT
ICN 5.3.3.3.1 OF 
R557l 

SET UPC.HE FLAG 
<SEE P20 l 

FLASH VERB - NOUN TO 
REQUEST RESFGNSE ANC 
DISPLAY CALCULATED 
THRUSTING PARAMETEPS: 

V06 N42 
Rl - APIJ ALT 
R2 - PER Al T 
R3 - CELTA V 

ape ALT - fLTITUCE 
CF APOGEE AervE T~E 

LAUNCH FAC RADIUS 
!FART~ OReITI OR 
ALTITUCE CF H'F 
~POLUNF aecvF THE 
LUNAR R~CIUS AT T~E 

MCST RFCFNTLY CE -
F INFC LANCING SITF 
(LUNAR CRETTl. IN 
NftUT!Cftl ~!lfS TC 
llJF.APFST • ! NM 0 

'--"' 

MCNTTCR DSKY: 
OBSFRVE VERB - NOUN 
FlhSH TC REQUEST 
RFSDONSE AND CISPLAY 
OF CALCULATE[' 
THPUSTING PAP8MFTERS 

_) 

030/Sl!NrAllJCF 

P30/SUNDANCE 

#170 

tl80 

#190 

#200 

#210 



)~14') 

(_ 

PER ALT - ALTITUCE 
QF PERIGEE AervE T~E 
LAUNCH PAC RACIUS 
! EARTH CRBITI OR 
ALTITUCE CF THE 
PERILUNE AeCVE T~E 

LUNAR RADIUS AT T~E 

"1CST RECENTLY CE -
F INEC LANCil\G SITE 
!LUNAR CR8!Tl. IN 
NAUTI CAL llILES TC 
NEAREST .1 1\11. 

DELTA V - llAGN!TUCE 
OF Il'PUL S IVE DEL H V 
VECTOR AT TIG. IN FPS 
TC NEAREST .1 FPS 

llCl\ITCR LGC 
COwt\L Il\K TELE' 
METRY (F APO 
ALT, FER ALT 
A~IC flFL TA II RE -

• rs A GRCUNC STATION 
• AVAILABLE FCR CGN-
• FIRllATICN OF THESE 
• PARAMETERS? 

• y. 

•••••• cr r Rfl!NATE 
• E'V ALUA TICN OF 
• THE LGC CGMPU-
• TEfl PARAMETERS 

WITH THE 

.N 

QUIRED. COCPCI - •••••• GROUND 
NATE EllALUAT!CN ---------- - - --
CF LGC CCMPUTEC 
PARAMETERS WIH 
ASTPCNAUT 

• SELECT CNE OF THE 
• FOLLCwING FTVE 
• ALTERNATIVES: 

• I 11 IF THE CALCU-
• LATEC DATA IS 
• SL\TISFACTCRV, 
• PERFCRll THF THQU-
• ST ING llANEl~VER 

• USING THE LGC 
• CALCULATED PARA-
• ll E'TE'RS ldTHOUT 
• GRCUNC CCl'ff!Ql'A -
• Trrrn . 
• ! ? I IF TH- CA LC U-
• LATFC CATf- IS NOT 

"--.-' 

P3Q/SUNOANCE 

•220 

11231) 

1240 

4250 

#260 

11270 
P'\ O/SlJNDAN(I= 

. J 



,,____,, _/ 

).5-
('1S) . . . 

030/SIJN['ANCF 

. SATTSFACTCRY AO -. JUST THE CALCULA-. T[n PARAMfTERS BV . PESELECTTMG P 30 . AS NECESSARY AN[' 
• CHANGING Tf"F . LOAOED Al"' PARA -. MFTERS UNTIL LGC 
• COMPUTED PARAMFT-. ERS APE SATISFAC- •280 . TORY. THFN . PERFCRM THE THRU-. STING MANEUVER • . (3, PEllA!N AT . THIS PCINT IN THE . LGC PRCGRAll lWT IL . GROUND CO- CPDINA-. T !(JN IS JIVAILA8LE . ( 4, SELECT t NfW . PROGRAM AS Of - 1129() . SIRED UNTIL . GROU~C CO-C ROTNA -. TTON IS AVMl llRLE . TH!:N RESELECT . p 30, LEAVE ATM . PARAMETERS 
• UNCHANGED FTC. . ( 5, SELECT A NE!oi . PRCGRAM AS CF -. SIRED ANC PERFORM •300 . THRUSTING MANEU -. VER USING BACKUP . PPCCEOURE • 

-----------------
.3 2. t. . . . . . . . 4 • . 

5. . . . . . 
#310 

--------------
ARf' THESE 
P.~RAMETERS 

SATISFACTORY 
F( P USF RY THF 
LGC FOP THE 
THRUSTING 
MAN Ell VER? 
--------------

• N Y • . . fl20 . . . . ....... . . . . 
D30/SUNOANCE 



d "19~) 

(_ 

SELECT ONE rF 
TH c FCLLCWTl\G 
FCU R AL TERNA 
T !V[S: 

( l l A CJ UST THF 
CfllCULATEO Pi\RA
METERS RY RESFL - •• 
ECTING P 30 AS 
NECESSARY AND 
CHANGING Tl-'E 
LCAOEC AIM PARA - •• 
MFTERS UNTIL LGC •• 
COMPUTED FAPA 
Mf'TER<; ARE' 
Si'.TJSFACTORY. 
!?l OflTAIN NH 
AIM PAPAMETERS 
FRCM Tl-'E GRCUNO 
RY Vf1ICE LINK, 
RES FL ECT P 30, 
KEY IN NfW DATA, •• 
fTC. 
!3l SELECT THE 
LGC UPDATE 
PR GGRAM (P27l. 
LOAD NEW AIM 
PAR !IM ETEPS FRCM 
THF GRC UNO VIA 
THE LGC UPL !NI<, 
OP BY CREw 
DSl<Y I NPlT. 
OB SEP VE lllEW A II' 
PAR~METE«S,ETC. 

(4) TEPMI'l/HF 
o 1 0 BY SFL!' C T
P'G A NEW PP .C 
GD!\M ,\S DEST'<EO 
AND PERFrRM THR 
USTING '°'ANF.UVER 
US'lllG BACKUP 
P<:<f'CEOURES. 

I. 
?. 
3. 
4. 

"---' 

030/SUNOA'!(f: 

#310 

1#340 

ln50 

11360 

4370 

"30/SUN'lANC!' 



~1ni 

WAIT FCQ KEvPO"UC 
E!\TRY. 

TERl\ll!\6TE FLASH UPC!\ 
RECEIDT OF PROCEEC 
OR Nl'.:W FRCGPll" • 

.P 

.R 

.c 

.c 

.E 
.-E 
• c 

• NfW 
PROGRA" 

GO TC PRCGP ~" 
SELECTFr • 

EXIT P30 

JS REFS"Flft~ S~T? 

.Y . " 

'--" 

KFY IN FRCGRllW 
SELfCTlCN llS 
OCSJQ FO 

V37E--E 

GO Tll PROGRAM 
SELf CHD. 

EXIT P3C 

KFY I!\ 
PRocno 

D3 0 /SlJl'ff AN(F 

11380 

11390 

#400 

1410 

#420 

03(1/ Sl_•P1!1"Jt.!ll( !' 



HOLD 

cl,S' 
r•f) 

C C"PL:H I"lJ MIC - • 
OLE GifolEAL ~~G L E • 
AT TlG FnR Tt-<f 
PRESENT Tfol U GR -
T ENT AT ICN w !TI-
THE U 1 -+X llXIS 
ALIGNED WIT~ THE • 
INITIAL Tf-Pt.;ST 
VECTOR. 

• SET folGA CTSPLllY 
• TN R3 !PELOW) = 
• -ooocz. 

FLASH VERe- NCUN TO 
RECUEST RESPONSE A~D 

DISPLAY MAl\JEUVER 
DATA: 

Vl6 l'\45 
R 1-fol 
R2 - Tl=I 
R3 - 1"G A 

M -T~E NUMeER CF 
foll\RKS MACE SINCt 
THE LAST TJ-<P LSTING 
MANEUVER CR INJTJtT 
!CN OF P2C. IN CTF 
NCRfolALL Y R~ TPACKI NG 
DATA IS NCT errNr. 
TAKE~ CLRIN( T~IS 

DOCGRAW INC T~IS 

RFGISTER WILL RF 00000 . 

TF I - T r''E f Q("11' 

TIG. IN r-'!N ANC SEC 
Tr NEAREST ~ i::r . 

MAX!"U" DE/C! Nr. TS 
5SB5'1. I - PPTP': 
+ AFT[R T!G.l 

MONITCR OSKY: 
OBSERV E VFPB - NO UN 
FLASH TC RECUFST 
RESPON SE ANO CISPLAY 
OF t-'Al'\EUVER DATA 

' -..._... 

n30/SU~' CANC " 

03 0 /SUN QM!(f 

J 

1430 

11440 

11450 

11460 

11470 



(_ 

~~9v) 

"'(A-"'ICCL~ Cl"'~AL 
A NG LE ~ T TI C IF 
+X LM .AX! S IS 
ALIGNEC WITr INITIAL 
UNROTATED VC CURA 
TICN THRLST CIREC-
T ICN. SIGN IS 
ALWAYS + FXCFPT WHFN 
TH !ML IS l\CT 
AL IGNEC Tr[ VALUE IS 
- 00002. IN CECRFES 
TC NEAR~ST .Cl 
DEG REF 

WAIT FrR KEYBOARC 
El\TPY 

TFRM!NATE FLlSr UPCN 
RECEIPT CF FRCCEEC 

SET EXTERNAL CELTA V 
STEERING Flt~ FCR 
USE ev THRUSTING 
PRCGRA" 

or Fil\Al AUTCMATIC 
REQUEST TFR,.,INATE 
RCUT!NF (ROOl. 

EXTT P'lO 

IF TI "E A"ir: 
ICCHTCN 
PF~" IT 
.~SSTST 

f\STRO\llUT IN 
SFLECTir~ CF 
PPrPUL5T[N 
SYSH". H 
Th IS TI" F, 
CR f. Mlll '-R 
rr: rrssrPLf 
Ti-<F f.'iTOC"JnH 

'--' 

KfY !I\ PRCCFEC 

on FINAL AUTCWATTC 
REQUEST TERMINATE 
ROUTil'\F (RCOl. 
(NrTE: CCNSIDERIMG 
VAUJ<: rr DELTA v, 
FUfL .W AILABLf, 
STATlJ<; rF PROPULSir~1 

Hfl"f1W~VE, AND Tl "'f 
AVftTLABLF TC RF - AL 
IG~ TrF !ML TC avnrn 
GTM~~l IOCK SELFCT A 
PPCP!ILS ION SYSTEM 
ANO THF APPRCPR!ATF 
T~RUSTJN<. PPOGP~~ 

IDPS - 1'40, llPS - Pt,z, 
Ar5 - P4)) Tr PfPFnA~ 

___/ 

D1G/ SUN[18NC f 

030/SUNOANCF 

ff4R') 

'490 

1150) 

11510 

11520 

11530 



CHANGE cn~TRCL NCTES: 
LOGIC REV 10 PC~-~IT-56 

LOGIC REV 11 PC~ 401.3 

J0/10<) 

Mt.;ST LF~FN 

OF Tt<E 
SY5TE'~ US!'C 
IN l'CC cr~ 

PUT AT !CNS 
CF.CATt LC~C 

TH F ~a~EUVfR. (C(Q -
0 I NA TF W!Tt< GROUNO 
IF PE'CU!REC. l 

EXIT P3C 

"'---' 

o-:i o tSUNGA~'r F 

#540 

" _) 



31 
(1•') 

PURPOSE: 

'-" J 

~PrLLr CCMPUT[P L0GJC C H~rKL!ST TNTE~F6(F 

Cl. - FLL!FT!C SFC:UFNCE I\ITIAT!CN <CS! ) PPCGRAI' (P32) LCG JC RFV 11 01_/17/.<,<; 

( 1) Tf1 CALCULllTF PARA"FTFRS ASSCC!HEO h !Tr THE FCLUlW !NG CCNC E~!T R ! C FLIGHT Pl Al\J M .~l\J[IJ V f RS: TYE CO - ELLIPTIC SEQUFl\JCE 
INITIATION (CS!) Al\JC THF rc !'<S TAf\T DF.LTA '.LTTTUr.E MA NEUVEP ((CH), Ff'P DFLTA v !:'IJ'lNS. 

(2) Tr CALCULATE T~FSF PA'l~METERS BASEC UPCN "'ANEUVER ~ATA APDRQVCC ANC KEYED I NTO THE LGC BY THE ASTRrNAUT. 

(3) TC DIS 0 LAY lC T~F ASTRCNAUT ANC THE GRCUNO nEPEl\JDFNT VAR!llBLFS ASSrCJATED WITH TH E CONCENTRIC FLIGHT PLAN 
~ANEUVERS FrR ~PCRrVAL PY THE ASTPCNAUT/GROUND. 

(4) Tr STORF THE CS! fARCET n~RAMETERS FO'l USE PY THE nES!REO THRUSTI NG PRDGRA,,,. 

ASSU,,,PTICNS: (1) AT n SELECTEC TPl TIME THE LI NE OF SIGHT BETWFEN THE L~ Af\ O THE rs~ !S SELECT~ D Tr RE a DQESCPIPED ANGLE (Fl 
FPC~ THF HORIZrNTAL PLAf\E CEFINEC AT THE ACTIVE POSITION. 

(21 THE T! MF PETWEcN rsr ICNITICN AND COH !Gf\!T IC N MUST BE CCMPUTEn TO ~F GREftTFP THA N 10 MI NU TES FOR StJrCESSFUL 
CC~PLET!CN OF TH~ DR[GOAM. 

(31 THE T!MF BETW~FN CCH IC NIT!CN ANO TPI IGNITION YUST RE COMPUTFO T~ PE GR E8Tf 0 THAN !O MINUTES FOR SUCCESSFUL 
CC~PLETICN rF T~E PRCGRAM. 

(4) cc~ nELTA v rs SFLECTEr Tr N[ N [~IZF THF VAR I ATION OF T~E ALTITUDE OIFFERENCF BETWEEN THE ORBITS. 

(51 CS! BUR N rs CEFINED SUCH T~~T THE IMPULSIVE DELTA v IS IN THE (M HCPIZONTftL PLA NE AT rs1 IGNITION. 

(6) Tl-' E PER•CFf\TE P ALT!TLCE CF TH E ORBIT FCLLCW!NG rs1 ANC CCH MUST BF GRFATFR TH A ~ 3~. 000 FT ( LUNAR ORBIT! OR 85 NM 
<EARTI-' CRR!T) FCP SUCCESSFUL c c ~FLET!CN (1 F THIS PPOCRAY. 

(7) THE CST ANC (11-' ~~NfUVERS &RF ORI GINALLY ASSU~FD Tn BE PARALLEL T~ THE PLANE 1c THf rsM O'l R!T. HOWEVEP CREW 
MDOIF!CAT!Cf\ CF CfLTA V (LV) COWP QNE NTS MAY RESULT IN AN flUT - OF - PLftN E (.~! MftNEIJVER. 

(g) lGC CCMPUTFS VftPT~FLES MAY Q~ STORE~ FOP LATFR VERIFICATION ev THF GROUNC . TH~SF STORAGE CAPABILITIES ARE 
NOR ~ALLV I IMTTEC CNLY TC THC PARAMETERS FOR ONE THRUSTING MA NEUVER AT I TIME EX~FPT FOR CONCE NTRIC FLIGHT PLAN 
WANEUVF 0 SECUENCES. 

(9) T~E PENOEZ~rus P~CAR ~AY (A MAY NOT BC USEC TC UDOftTE THF LI' co (SM STATF VECTORS fnR THIS PAQGPAM. IF RADAR 
USF IS CESIPED T~E RAO~Q WAS TUP~f) rl\J ANn LOCKED ON THE cs~ PY PREVIOUS SFLECTION OF DZO. 'lftOAR SIGHTING MARKS WILL 
RE M80( IUTOMAT!CILLY APPROXIMATELY ONCE A MINUTE WHEN ENABLFO BY THF TRACK ANn lJPOATE FLAGS !SEE P201. THE RENDEZVOUS 
TRACK!~G ~AR~ CCL~T~R IS ZERCEO ~y THE SFLECT!CN OF P20 AND AFTFP F•CH THP IJ ST!NG MANFUVFR. 

(101 THE rss ~FE[ NCT ~E (N TC CC,,,PLETE THIS PRCCRA~. 

!Ill T~F 0PERAT!CN (F THF PAOGRaM UT!l17ES THE FCLLCWJNG FLAG~: 

ACTIVE V E ~ICLE FLAG - rES!GNATES THE VE~!CLE WHICH IS DOING RENCEZVOUS THRUSTING MANEUVERS Tn THE PROGRAM 
WHICH CALCULITES THF MANEUVER PAPA~ETERS.S~T AT THF START nF EACH 'lENDfzvnus PRE - THRUSTING PDOGRAM. 

FI NA L FLAG - SEl _ECTS FINAL PROGRft~ CISPlAYS AFTF.R CRFW HAS cn~PlfTEO TH~ FI NAL MANFUVFR COMPUTATION ANO 
OISPL~~ rv(L~. 

D32/SUNOANCF 



..?~ 

++ 
+11 
+ 
+11 
++ 
401 
540 

PROG 
CONT 

11c~J 

D3?/SUNDt. NCI'.' 

EXTFRNftl CELTf V ST~FP!NG FLA G - [ES!( ~A TES TH E TYPF OF S T~FR!NG PEOU!QFO FOD EXECU TI ON rF THIS MANEUVER BY 
T~E THRUSTING DPOGRftM SELECTEC ~FTrR COM PLET I ON OF THIS PPnGPAM. 

(12) IT IS ~CRMALLY RECUIREO TH~T THE IS~ BE CN FOR A MI NIMUM OF 15 MIN LTES PRIOR TO A THRUSTING "IANEUVER. 

113) THIS PROGRAM TS s:LECTED BY THE ASTRONAUT ev DSKY E~TRY. 

LC:C 

START CO- ELLIPTIC 
SEQUENCE !NITIHJON 
(CS!) PROGR~M (P32) 
DISPLAY P32 

SET ACTIVE VE~ICLF 

FLAG TC LM. 

RESET Fl~H Fl~f 

GR OU NC CREW 

.CREW PROG • 
• SELFCTTON 

KEY IN CO-ELLIPTIC 
SEQ UENCE INITIATION 
ICSll PROGRAM IP321 

V37E 32E 

MOl\l!TOR DSKY: 
O~SERVE DISPLAY OF 
PR OGRAM 32 

'-' 

CHECK LI ST TIME 

0 32/SUNCANCE 

___,, 

TOTAL 
TI"IE 

HO 

# 20 

#30 

#40 



33 
(!cJ) 

HOL fl 

SNAP 

SET TRACK FLAG (SfE 
D 20) 

SET UPUTE FLA G 
!SEE P2Cl 

FLASH VERe- ~CUN TC 
RECUEST RESFCNS~ A~~ 
DISPLAY STnPFC TIG 
(CS I l: 

VIJ6 !1:'10 
Rl - TIG<CS!l - HRS 
R2 - T I GI CS I l - '1 l"IS 
R 3- T I G CC~ I l - SECS 

T!GCCS!l - Tl"E CF 
CS! IG~ITT O ~ CGETl 
IN Hos, ~INS, SECS, 
TC NEARFST .Ql SEC 

WAIT FrD K[YPrA P[) 
F NTRY 

'-

M[l\JJTOP. [)SKY: 
oeSERVF VERe- ~ruN 

FLASH TC RcCUEST 
RFSPC~SE AND CISDLAY 
OF sTnDEC TIG (CS!l 

AM I SATISFIEC 
WITH THIS VALUE? 

.Y 

RFr:rRf: Tt-<!S 
VALUE 

l<FY I~ PPCCFED 

.M 

J 

D32/SUNf'ANCF: 

•so 

#60 

1170 

llR'l 

1190 

0:;121suNOANcr 



HOLD 

SNAP 

.Ff 
(JC'!) 

TERM I NATF FL ASr U PC~ 

RECEIPT C ~ PROCE FC 
OR NEI. CATt. 

• P 
.R 
.o 
.c 

. l\ f W 
• UTfl 

.E -------------

.E STCRE DATA 

.o -------------

FLASH VERB- 1\CUN TC 
REQUEST RESPCNSE AN O 
DISPLAY STnREO 1\i 
AND E; 

V06 N55 
Rl - N 
R2-E 
R3 - f'UNK 

N - Tl-'E FUTlRE 
APSIDAL CROSSI NG 
lAPCLUl\E CR 
PERILU NEl OF THE 
ACTIVE VErlCLE AT 
WHICH TIG(CCrl 
SHOULD CCCUP. 
OOOOl =FI RST, 
OC002=SECC Nr, ETC. 

E - fLEVATIC N ANGLE. 
THE ANGL ~ PETWEE N 
TrE L~/rS~ Lrs ANO 
TH E lM LCCAL HORIZ 
ONTAL PLAl\F AT T!G 
(TPJ) PFFEPE NCE O T( 
TH OIRECTTCN CF 
FLIGHT !SEE SF CTJCN 
5.4.4 C ~ P557 
FCR CETAIL EC C"
SCRJPTJCNl. l~' 

nf:GPEES TC NE~ P F~T 

.Ol CEC. 

• KFY l "J V25t 
hND LO AC OESIR~ r 

TJ GlC S il • 

w:~"l lT OP ns1< v: 
ceS ERVf VERB - NGUN 
FL ASH TO REQUFST 
PFSPC NSE AND CISPLAY 
CF N ANC E. 

AM I SATISF J FC WITH 
TH ESE VALUES? 

.Y 

R!' CC RC Tl-'ES E 
VAIUf~ 

.__. 

• 1\i 

03? I S ll~JC A N( t: 

#100 

HlO 

•120 

1113() 

!H40 

032 /SU•![' AMC E 

_) 



'f,j;,c5) 

HOLD 

SNAP 

I 
L__ __ 

W~IT FOR KEY~OAPC 

El\TRY 

TERMINATF FLASH UPC' 
PECEIPT OF PROCEED 
OR NEW CllTA 

• p 
.R 
.c 
.c 
.E 

• l\fW 
• CHA 

.F ------- ------
.D STORE CATA 

FLASH VERB- 1\CUN Tr 
RECUEST RESFCNSF Al\C 
DISPLAY STCkEn TIG 
( TP I I: 

VOc N3 7 
R 1-TI GI TP I 1- 1-'PS 
R2 - TIGITPil - M!NS 
R3- TIG!TPil - SECS 

TIGITPII - TIME CF 
TPI IGl\ITI CN IGfTI. 
IN HRS, WINS, SECS, 
TC NEAREST .01 SFC 

'--

KEY IN PRCCEEC 

• KEY TN 1125F 
• ANn LOAC Tl-F 

CESIRED PAPAMET -
• ER S 

MCNITOR DSKY: 
OPSFR\/E VERB - 1\0UN 
TC RECUEST RESPONSF 
ANO DISPLAY OF 
STCRFC TIG (TPII 

!I" I S~TISFIEC 

WIT!-' THIS VALUF? 

.v 

Rff QPr: Tl-'IS 
VAl UE 

• llJ 

D32/SU~Jn<'.NCF 

#150 

11160 

#170 

11180 

~190 

•200 

D3?/ SllNNNCI'" 



.)(..(1••) 

wa1T FOR KEYPOhRC 
ENTRY 

TERMINATE FLASI- UPC N 
RECEIP T OF PPOCEEC 
OR NEk CllTA 

.P 

.R 

.o 

.c 

.E 

.E 

.o 

• l\fW 
.CATA 

STC RE CATA 

• RESET L'PCATE 
• FLAG • 

• BASED CN THE STC -
• REC TARGET DARA -
• METERS. CC~P UT E 
• THI' PARA~FTEJ:S 

ASSOC! nm hITI-
• CSI ANC COH AS 
• OESCRTeFC IN SEC -
• T!Of\ 5.4.t. OF 
• R'i57. 

ESTABL !SH f\LAP~ 

IF; 

P32/Sl'NDM!C F 

Kf'Y II\ PRC CFE'D 

• K Y IN V25F #210 
• A 0 LOAD Tf-'E 
• D SIR ED TIG (TPil 

•22 0 

1230 

11240 

P32/S\Jl\IDANCI= 

..__, J 



37 
(IC'l) 

!A) CN Fl ~S T 

I HflAT rrr\' H-EPF 
l S NC INTfR 
SECT IrN OF 
THE DESIOEO LrS 
AT TPI ldTr Tl-~ 

CIRCL E DE'SCRI 
flFC HJ SECTIO 
5.4.4.2 CF P557. 
I AUPI' CODE 
COtCC) 

I~) CN ANV Th[ 
:rf\!SECLTIVE 
IlfOATICNS TrE 
"AGN IT UDE rF 
'.J ELH \llCS!l IS 
~R E ~TEP Tl-'AN 
1000 FJOS. 
(JILAQM COO' 
•J060t) 

IC I Tl-'E ITER t>
T TOI: CCL:NHP 
~XCFEDS 15 
WITHOUT AD.PI 
V!NG AT A PPC 
BU:'1 SCLUT!O,. 
I AlhQf' rrDF 
OC605) 

IC l 
ALT 

PfDI(ENTEP 
(PCST CSI l 

I~ LESS TH A!\ 
35,000 FT. 
<LUl'\AP CRBITl 
oo 85 "" I EAllH
(lPPITl. 
( ALllRr>' CCOF 
0 1'60 l) 

IF) PFP !CENTER 
All IPCST CCHl 
rs LFSS THAI'\ 
~5,0CC rT 
( LLl\/M ('P '!fl) 

rR R.~ "'°' IEHTl
CRP!T) IALAD'1 
cr:rr: l'C6r:'? l 

J 

D32/SlJNCANCF 

ll250 

•260 

11270 

#280 

li290 

n3?/SlJNf)Al\ifF 



POSS 
HOL 0 

SNAP 

3 i" c-ot) 

(Fl T!G(CCI-') -
TJG(CSII IS 
LESS Tl-'AM 10 
MTN. ( aLA"f' 
([]DE OC6C3 l 

IGI TJG(TPil -
TIGICCl-'l IS 
LESS Tl-'AN 10 
Mii\ (R CCM -
PL TEO CDH 
TTME IS 
GREATEQ 
THAN INPUT 
TPJ TillE. 
IALARI' crcE 
0060~1 

.N 

.o 

.A 

.L 

.A 

.R 

.M 

.II 
• L 
.A 
.R 

. " 

FLASI" VC:Pi:> 
NOUI\ Tf1 RE 
QUEST RESPCl\ 
SE ANf1 CIS 
PLA'!' ALAQM 

• CCDE: 
VC5 N09 
Rl - Xl<XXX 
R? - XXXXX 
Rl - XXXXX 

fNCTE: UP Tr 
THREf ALARll 
CCCE~ CllN 8E 
CI~f'LAYEO 

Sil'LLTANF.nus
LY. THf'SE 
RE OSTER S NCT 
CONTnNil\G Hi 
ALAR~ (('f)( 

WIL L Rf 
8LAl\K. I 

03z1s 1J NrANCE' 

1131)0 

#310 

#320 

• MO N ITOR OSKY: 
••••••••••••••• ••...... DOES ALAR~ CODE 

DJ SPLAY I NC !CATE' #330 
• COf'PUTATIONAL 
• DIFFICULTY? 

• y N • 

#340 

.. 

#350 

D32fSUNDANC " 



j'f~o~) 

HOLD 

SNAP 

l.~JT FCR 
KFYPr.ARC 
"N TRY 

TER,..,!NATE 
FL AS I- UDON 
RECEIPT OF 
RECYCLE • 

• R 
.F 
. c 
.Y 
.c 
.L 
.E 

IS Flt<AL FLM 
• SET? 

. "' 
• SET LPCATE 
• FLAG ISEF 

PZOl. 

Y. 

• FLASI- VFRP.-NCUN 
• TO OEQUfST RES-
• DCNSE llt<C C!SPL~V 

• nFL T,a ALT !CChl, 
• OFLTA TICSI/CCl-l 
• ll~C [FLT~ T(CCI-/ 
• TD I l; 

V06 1\1~0 

RJ - <;EL TA f\L T 
I CCl-l 

PZ - ~El.U T(fST/ 
COH l 

P?- 1FL H T(Cf~/ 

TPl 

• qETURN TO 
••••••••••••••••••••••• STAPT CF PR ~-

• GPAM AND 
• ADJUST I NP LT 

PARAMETERS. 
• KFY IN RECYCLE • 

V"2E. 

• Mr!N!TOR DSKY: 
ao••••••••••••••••••••• fPSFRVf V~RR-

• NOUN FLASH Tn RF -
• QUEST RESP.CNSf 

ANC Cl SPLAY rF 
• OELTA ALT ICDHl 
• nFLTA T ICSI/CDHI 

f\NC CELTA T !COi-/ 
• T fl I I • 

J 

0 32/SUNDllN(F 

#360 

#370 

'380 

lf3'10 

•400 

03?/SlJNDANfF 



fO 
(ric) 

, nFLT~ ~LT(Cr.1-l 

, THE ALTTTLJDC PE -
TwFEI\ Tri' ACT IV" 

, ANC P~SS!VE VE
• 1-ICLE :ReITS AT 
, T!GlCD~l. SIGN I~ 

+ WhEI\ Tl-f ACTIVE 
, VEl-'ICL= IS BELC~ 
, Tl-'E PASSIV<= 
, VEHICLE. IN l\AUT 

ICAL l'ILES TC 
, NEAREST .1 N"'· 

DELTA (CSl/COHl -
• TIG(CC l MINUS 

TI G ( C I l. 
, CCl'PUT D I N 1-'PS, 
• MINS, ECS OF 
, Wl-'ICI-' NLY THE 
• "Il\S A D SECS 
• ARE CI PLAYED. TC 
• NEARFS SFC, t'AX 
• REACIN IS 5SE5S • 

• DELH T(Cflf'/TPil -
• T!G(TD[I l'INUS 
• TIG IC'.:1-' l • 
• CCMPUTED IN HRS, 
• t'INS SECS CF 

WHICH CNLY Tl-f 
• t'INS AND SECS APE 
, CISPLAYfC. TC 
• NEAREST SEC. MAX 
• PEACING IS 5SP,5S, 

wAIT F(~ KFVeCARC 
, F~ITPY 

• TFR~INATF FLASH 
, UPC~ PFfE!PT QF 

PROCEEC 

• p 

• R 

, RECORD Tl-'E~E 

• VALUES 

KFV II\ PPn.CEFf1 

"32/S\ INfl ANCF 

032/S\ 1NrANCf 

1410 

1420 

1430 

1440 

1450 



'-

'fl 
(/!/) 

HOLO 

SNAP 

.c 
• r 
• F 
• F 
.r 

• FLASH VFRB - NOUN 
• TO PE~LEST PES-
• PCl\SE ANC rJSPL~Y 

• CALCULATEC cc~ -

• P[NFl\~s rF DELTA 
• VILVI FOR CS!; 

V06 N81 
RI-DEL TA VX(LV) 
R? - OEl TA VY(LVl 
'<3-DE L.TA VZILVI 

• DELTA V)((LVI -
• CCMPCMENT OF IM -
• PULSIVE DELTA V 
• AT TIGtCSll ALCl\G 
• fRXVl>:R. JN FPS 
• TC NE/IREST • l 
• FPS. 

• DELTA VY(LV) -
• ccnC NENT CF 11'1 -
• PULSIVE CFLTA V 
• AT TJG(CSII ALCNG 
• VXR. IN FPS TC 
• NEAPEST .I FPS. 

• CELT/I VZ(LV) -
• CC~PCNENT CF TM -
• PULSIVE CELTA V 
• AT TJGICS!l ALrNG 
• -R . TN FPS TC 
• NEAPEST .l FPS 

• WI-ERE R IS L~ 

• Gt=CCENTFIC ![~DTf-

CRR!Tl ro SELENC-
• CENT Pl C (LIJllJl1R 
• DP'1JTI PACIUS 
• VECTCF' AN[ VIS 

L~ 11\FPTJAL VELC -
• CITY \'[(TrP AT 
.TJG(C<ll. 

!'AQNITCR OSKV: 
CBSERVE VERB

NOUN FLASH TO RF. -
• QUEST RESPCNSt' 

ANC CJSPLAY CF 
• DELTA V(LV) FOR 
• CS! 

• AM I SATISFIED 
• WI TH Tl-ESE 
• VALU ES? 

(~ICT E: CREW HAS 
• THE CPT JON AT 
• THIS TJME TO RE -
• DEFINE THE DEL.TA 
• V(l.VI CCMPCNENTS 
• FOR THE sueSEO-
• lJENT THRUSTING 
• '1ANF.UV ER. THIS 
• CAPABILITY WILL 
• NnRMALLY BE 
• EXE RC I SH1 Tr 
• CORPECT CUT-~F -

• PLf1NENESS eY 
• FJPST SFLErTING 

THE Rfl\DflVOIJS 
• OUT- OF - PLANE DIS-
• PLl1Y RCUTll\F 

( '< 3 6 ) ( V c; 0 f I A I\' n 
• THEN MODIFYING 
• DFLTA VY(LVll. 

.v • "J 

J 

032/SUNOANCf' 

11460 

#470 

#491) 

•490 

•500 

#510 

n3?/SLINQANCE 



HOL 0 

SNAP 

'f>-,,,.,,,) 

• WAIT FOR KFYBCARC 
• ENTRY 

TERl'INATE FLASI-
• UP ON REC E I PT 0 F 
• PRCC EEC CP NEW 
• CATA. 

• P • I\ Ell 
.R .CATA 
.c -----------
.c STCRE r:.ATA 
.E -----------
.E 
.o 

• Fll\SI-' lloRB - NCl.11\ 
• Tn PECUrST PES

PC NS F. M•r. CISP L~v 

C~LCLLAT FC co"
PrNE~TS rF CELT~ 

• V!lVl Ff'R rr.1-'; 
VC6 ~. :12 

R! - f"JEL TA VX(LVl 
R2 - CEL TA VY(LV) 
<n - OEITfl VZ!LVl 

• KEY TN \/25F 
·~···~•••••••••••••••••••• A~O LOAC D~ -

S!RErJ DELTA V 
• VALUES 

• RECrRo Tl-' ESF 
VALUES 

KFY IN PROCEED 

• "ONITCR OSKY: 
• • • • • . • • • • • • • • • .. • • • • • • • re SF Q: VE VE Q e-

• ~OUN FLftSH Tn RF -
• QUES T RESPCNSF 

~Nr. CISPLAY OF 
• flELTA V!lVl FOR 
• CIJ H. 

(NCTE: 
IF TH[ !:'fl TA V 
(LV) F(R CST (SfF 
~'<nV [) 1-'A<; f'FF•J 

P32/SlJNflA N(:: 

11520 

#530 

#540 

11550 

11560 

P32/SllNCANCF 



-'f~''-') 

• CELU \Y(LVl -
• CCMFCNENT r~ I!" -
• PLLSIVE CfLTA V 
• AT TIG(([r} ~Lr~r, 

!RXV }XR. IM FPS 
• TC NEAF:FST • 1 
• F= PS. 

• CELTA ~Y(LVl -
• CCMPCNFNT rF !!"-
• PLLSIVE CFLTA V 
• AT TTGl([r} ALCNG 
• \/XR. P. FPS Tr 
• NEAR ES ; .J FD~. 

• CELTA l/Z!LVI -
• ((!"P(NEN T CF IW -
• DULSI~E CELTA V 
• AT T!GICCrl Atrr--r 

-D. TN F<>S TQ 

• NEAREST .1 FPS 

• Wf'EPE Q IS Lw 
• r,FCCENTPIC !EADTr 
• ORBI T! (R SELENC -
• CFNTR l r (LUNA!' 
• C<l8ITI f'HIUS 
• VECTCP Af\C V IS 
• LI" TNF'T!AL VELC -
• CITY v=CTCF' H 
• TIG!CC--1 • 

• WAIT FJP KfYgOAPC 
• Er>;TRY 

• TER!"!NATE FLASr 
• UPCf\ RfCF!PT OF 

PPCCFEC 

• p 

• R 
.c 
• c . [ 
• F 
• r. 

J 

P32/Sl'Nl)A~1 CI: 

• wnCIF lc r Qy TH~ 6!570 
• CDFW, TrF ~anIF -

JC,TICN WILL NnT 
• ~F P[FLFCTEC IN 
• TH~ LGC CO!" PI JTEI) 
• VALUES FOR DELTA 
• V {LI/I FOR COH 
• DISPLAYED rERE.l 

'151'!0 

. • '<ECC'RD Tl-'ES<: 
• VALUES • 

!r-.JCTF: LNLIKF 
• Df LTA V(LV) Fn R 
• CST ARCVF, THFSE #590 
• VALUES CANNOT RE 
• WR ITTEf\ f'VFR.) 

6!600 

KFY IN PFf'CFEr 
#610 

•620 

"3 2/Sl'Nf:AMCF 



'Pf 
I ll'f) 

IS Tf-IE Fl\Al Flftf 
SET? 

• N Y. 

SET MGA. D!S~UY 
IN R3 IEl' LO\d = 
- 00001. 

IS REFSllFLAG 
SET? 

.v N. 

CCllPUTF !MU 
MTDCL!: GI~l3AL 

At\GLE AT TIG 
ICSII FCP Tl-'E. 
PRESE\T I"lU 
ORIENTATION 
Wirn Tf-IE LM 
H AXIS ALIG 
NED WITf-1 THE 
IN IT I AL 
THRLST IJl'CTOR 

Sf'T f>IGA r:IS
PLAY IN R~ 

IP EL Cid 
-0 cDC2. 

D32/SUNDANCE 

!1630 

11640 

11650 

11660 

11670 

032/SllNl"'JfllllCE 

) 



'---

lf~/13) 

• CELU \/YCLV! -
• CCMFCNENT rF !'I -
• PLLSIVE CfLTA V 
• AT TIG!CC~! ~Lr~r, 

( RXV lXR. !~! FPS 
• TC NEftREST .1 
• Y::: PS. 

• CELTA VY!LV! -
• CCMPC~ENT re [,.. -
• PLLSIVE CFLT.!. V 

AT TIG!CCt-1 ~LCNG 

• \/XR. [N FPS TC 
• NEAREST .J FD~. 

• CELTA VZ!LV! -
• CCMPCNENT CF !" -
• DLJLSIVE CELTA V 
• AT Tl3!CCI-) AtCNC 
• - D. I 'I F "S T[l 

• llJEAREST .1 FPS 

• Wt-E~E R IS L" 
• GFCCE~TPIC !FADTt-
• ORR!ll OR SELENC-
• CFNTPIC !LUNA!" 
• C<>BTT! PHIU5 
• VECTCR AllC v rs 
• L'I TNFRTIAL VELC-
• CITY VFCTGf' H 
• TIG!CCt-J • 

• WAIT FOP ~fvgoAPC 

• ~NTRY 

• TERM[~ftTE FLftSt-
• UPCN <>ECFIPT OF 
• PPCfFEC 

• p 

• R 
.c 
.c . [ 
• F 
.[ 

• unCJF[Fr ~y THC 
• [DFW, 11-F 'lnDIF -

!C~TirN WILL NnT 
• RF ~EFLECTEO IN 
• THF LGC (0,..PIJTEf) 
• VALUES FCR DELTA 
, V IL\/l FOR CDH 
• DISPLAYED t-EoE.l 

• Ri=Cr'RD ffF.S<: 
• V.!.LUES • 

(NCTF: L~JL!KF 

• DflTA \/(LV) Ff"]R 

• CS! ARCVF, THESE 
• VALUES CANNOT RE 
, WR lTTEN CVFR.) 

KFY IN PPCCFEr 

_J 

"32/StlN~AWI: 

11570 

1151'!0 

#590 

11600 

#610 

•620 

D32/S\l~!CAMCF 



'Pf 
((/"!-) 

IS THE FI ~ AL FL ~ \. 

SET? 

. "' 
SET ll'GA C [ Sl'LAY 
I" R3 !eHOl.J = 
- 00001. 

IS REFSl'FLAG 
SET? 

.Y 

• CC'1PU TE !MU 
• MTDCLE GJ"'13AL 
• Al\GLE AT TJG 

v. 

"' . 

ICSII FCP Tl-'E • 
• PRESEra TMU 
• ORIEN TATT CN 
• WITH - 1-'E Liii 
• +X AX IS ALIG - • 
• NED w:TI- TrE 

INITI~L 

• THRLST Vf'CTOR 

SU l'GA CIS 
PLAY IN R1 
IP EL Cid 

• -ococ2. 

P32/S UNOANCE 

11630 

#641) 

#650 

#660 

#670 

0321 SlJNflA "Jf E 



%'" 
(t!S) 

HOLD 

MOl\I 

FLISH VERP- NCUN TC 
RECUFST RESPONSF h~O 
DISPLAY M, TFI ANC 
MGA; 

Vl6N45 
Rl-"' 
R2 - TF I 
R3 - l'GA 

M - TH[ NUME[P CF 
MARKS MAC• SINCE Tt-E 
LAST THRU~TING MAN
EUVER rp INIT!ATICI\ 
OF P20. 

T~I - TIMF FPC"' T!G 
ICSII. II\ "'II\ ANC 
SEC TC NE~PEST SEC. 
MAX REftCI~r. TS SSP~S. 

SIGN IS - PEFORE + 

AFTER TIGICSil. 

MGA - "'IDCLE GI'1EAL 
ANGLE IT TIGICSil 
IF LI" +X tXIS IS 
ALIGNEC WITt- INITIAL 
THRUST CI~ECTICN. 

SIGN IS ALWAYS + 
EXCFPT; 

(Al hHEN CISPLAY 
EO AT ~NY TTMF 
CTHER THtN Tt-E 
LAST PtS~ THPOLJGH 
THE FRCGP&M THF 
VALUE I~ - 00001 

IE! CN TH LAST 
PASS kt-EN Tt-E !'1U 
rs NCT IL!GNEC 
THE \/ALU~ IS 
-ooco2. 

WAIT F"R ~EYBCARr 

ENT PY 

MON!TGR r:SKY: 
OBSfRVE VERS- NOUN 

FLI SH TC REClJFST 
RFSPONSE AND CISPLAY 
CF M, TFI A~IO MGA. 

WAS THIS THE LAST 
PASS THRCUGH THE 
PRCGRA"'? 

.Y N. 

• DO I WI SH TO 
• TE<lMINATE THE 
• MARK PROCESS AND 
• oa Tt-E FINAL PASS 
• THRCLGH THE 

PRCGRAM? 

• y 

KFV I" PRCCEEO. 

N. 

·_) 

P3? I SUNOANC F 

#680 

11690 

#100 

11710 

11720 

"3 2 I SUNC A ~·ri:: 



'/{. 
(lit,) 

TER~!NITE FLftS~ u or ~ 

RECEIPT CF FROC~En 

OR RECYCLE 

• p 
.R 
.c 
.c 
.E 
• E 
.D 

.R 
• F. 
.c 
.v 
.c 
.L 
• E 

IS T~E FT h• L FL AG 
SET? 

.v ". 

SET THE F It\AL 
FLAG 

SET THE EXTFPNl>l 
DELTA \/ FL AG. 

DC FINAL A~TCM~TIC 

REQUEST TEF~I NA TE 

RCUTINE (RGCl 

DI T P12 

• KFV IN RECYCLE 
V32E 

WllS THIS THE LAST 
PASS THROUGH THE 
PROGRAI' ? 

.v .N 

en F[l\AL AUTQ"ATIC 
RF~UEST TEPMINATE 
R(lUTl"lF (RCCl. 

FXIT P32 

D3? / SUNflANC!= 

#730 

1P40 

#750 

•760 

fl.770 

D32/S UN[) ANCF 
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'" 

VI 2. 2 
UJ 
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L 1,..;c._; 
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-' 
u 
U'.. Q,....4 
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u > .> 
L L:JU.. 

0:. <Y 
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:I: DO 
u-'-' 



'f9 
111) 

PURPOSE: 

A SS UM FT ION: 

j 

AFrtLC CJ~PuTrR LCG!C Cbf[KL !ST I~TEqFarE 

CC~ST~NT DELTA ~tTIT~C~ !CCrl PRCGqA~ (P331 LCGIC AF:V 15 0111 7169 

Ill TO CALCULATF PftRAMETERS ISSCC!ftTED W!Tb THE CONSTANT DELTA ALTITUD E MaNEUVER !COHl, FQA "ELTA V RUPNS. 

(2) TO CALCULITF THESE PftPl~ETER~ aasED UPO~ ~A~EUVEP OftTI ~ppaovED AND KEVED YNTD THF LGC BY THE ASTRONAUT. 

13) TO CISPLAY TC TrE ASTRCNAUT INC THF GRCU~D CFPENDFNT VARIABLES ASSCC!ATEO WITH THE CDH MANEUVER FOR APPROVAL BY 
TbE ASTRCNAUT/GRCUNC. 

(4) TO STORE THE CCr TARGET PARA~ETERS FCR USE ~y T~E OESIRFD THR USTING PPOGPA~. 

Ill THIS PROGRA~ TS eASEC UPCN PREVIOUS CO~PLFT!CN OF THE CO- cLLIPT!C SEO llFN CE INITIATION !C~Tl PPOGRAM (P32l. 
THEREFORE: 

(A) AT A SELECTEr TPI TIME !NOW IN STCPAGEl TrE LINE CF SIGHT SETWfEN TH~ LM ANO THf CSM WAS SELECTED TC BE A 
PRESCP!BFC A~GLE !El (~OW TN STORBGEl FROM THE HORIZONTAL PLftNF DEF!NfD AT THE ACTIVE PQSITinN. 

CPl TrE TI~E PETWEEN CSI IGNITION ANO (CH IGNITION WA~ CO~PUTF1 TC BE GREATER THAN 10 MINUTES. 

(() TrE TI~E eEThEEN COH IGNITICN ftND TPI IGNITION WAS crMPUTra TO RE GREATER TH~N 10 MINUT ES. 

IC) THE VARIATIC~ CF THE •LTITUCE rIFFERENCE EEThEEN THE ORBITS ~AS MINIMIZED. 

(El CS! BURN hAS rEFT~FD SLCH THAT THE JMFULSIVE DELTA v WAS TN TrE LM HORIZO~TAL PLANE AT CS! IGNITION. 

CF! TrE PERJCE~TE~ ALTITUCES OF THE ORBITS FCLLOWIN~ CS! ANO CDH hEPE COMPUTED TO BE GREATER THAN 35,000 FT 
(LUNAR OPelTI OP 85 NM FQR EAR TH OReIT. 

CGl THE CS! A~C CCH MINEUVEPS WERE ASSU~ED TO BE PARALLEL TO THE PLANE OF THE CSM OPEIT. HOWFVER, CREW MODI~ICA
T!ON OF DELTA V !LVl COMPONENTS M~Y HAVE RESULTED IN AN OUT- OF- PLANE CSI ~AN EUVER. 

!2) LGC CCMPLTEC VARllELES MAY eE STOREC F(F LATER VERIFICATICN RY THE GROUND . THESF STORAGE CAPABILITIES ARE 
NOA~ALlY LIMITfS ONLY TC THE P~RAMETEAS FCR ONE THRUSTING MANEUVER AT A TIME EX CEPT FOP CONCENTRIC FLIGHT PLA N 
~AN EU VER SECUE~CES. 

!3) TrE O~NDEZ\CUS PISAO ~AY rA ~AY NC T BE USED TC IJPnATE THF LM QA cs~ STATf v~cTOPS FOP THIS PROGRAM. IF RAOAR 
USE IS CFS!REC Tr E RACAR WAS T!JR~ED ON AND LOCKED o~ THE cs~ RY PREVIOUS SFLECTIQN nF P20. ~AnAR SIGHTING ~ARKS WILL 
RE ~ACE AUTCMITICALLY APPRCIIU6T~LY CNCE A UINUTE WHEN CNA8tEC ~y T~C TRAC~ &Nn UP~~T E FLhGS !SEF P20l. THE PENnEZVOUS 
TRACKING MARK COL NTER IS ZERn~c P.Y THE SfLECTICN OF PZO ~NO AFTER F~CH THP IJSTTNC MANEUVER. 

!4) THIS !SS ~~En ~CT P.~ C~ TC CCWPL~TF. THIS PRCGRA~. 

(5) THE CDF.PATJCN CF TrE PQOGPA~ UTILIZCS THE FCLlCWl~G FLAGS : 

~CTTVE VFr!CLE FLAG - C~SIGNATFS THE VCHICLE WHICH IS COT NG RENnczvous THRUSTING MANEUV~PS TO THE PROGRAM 
WHICH rALCULaTES THE ~AN ~UVER PARA METERS. SET AT THE START OF fACH RFNOEZVOUS PRE - THRUSTING PROGRA~. 

FINAL FLA( - SELErTS F!N\L PRCGRA U CISPLAYS AFTER CREW HAS c~~PLETED THE FINAL MANEUVER COMPUTATION ANO 
Ol~PLAY rvcLE. 

P33/SUNrA~•r ~ 



++ 
+15 
+ 401 
+ 5iio 
+15 
++ 

sq,,i) 

PROG 
CONT 

P33/SUNDANCf 

EXTER~aL DELTA v STFER!NG FLAG - CESIGl\ATES THF TYPE OF STFFRIN~ REQU!RFn FOR FXECUT!f)N OF THIS MANEUVFP BY 
THF THRUSTINS PROGRAM SELECTED hFTFR COl"PLET!r.N OF THIS PF0GRAM. 

(6) IT IS NC'Pl"AlLY RECl:!RED nn THE !SS BE CN FOP fl M!N!MUI" CF 15 M!NUTFS PRIOR Tf) A THRllST!NG MANFUVFR. 

(7) THIS FRnGRfll" !5 S~Lf(TfO gy THE ASTPON~UT BY DSKV El\TRV. 

LGC 

START CONSTANT CFLTA 
ALTITUDE PRCGRAI" 
( P33l 
DISPLAY P33 

SET ACTIVE VE~ICLE 
FLAG Tr L" 

IHSET F !NAL 
FLAG 

GRCUJ\:O CRFW 

.CREW PRrG • 
• SELECTION 

KEY It-. CONSTAl\T 
DELTA ALTITUDE ICDHJ 
PROGRAM (P33l 

V37E 33E 

M('N!TCR DSKY: 
OBSERVE DISPLAY CF 
PROGRAM 33 

CHECK LT ST TIME 

P33/SUNDANC!= 

TOTAL 
TIME 

•10 

•20 

J3(} 

1140 



')/(//'!) 

HOLD 

SNAP 

SET TRACK FUG 
(SEE PZCl 

SET UPCATE FL/\G 
!SEE PZCI 

FLASH VERE- NCUN TO 
RECUEST ~ESPCNSE ANC • 
DISPLAY STOREC TTG •• •••• •• •••• •• ••• ••• 
( CCH I: 

V06 f'.:31 
Rl - TIGICCH) - ~RS • 
R2 - TIG<CCHl - ~lf'.: • 
R3 - TIGICCHl - SEC5. 

TIGICC~l - TI~E \F 
cc~ IGf'.:ITICN <GETI. 
If': HRS, ~INS, SECS 
TC NEA« E<; T .01 SEr. 

WA IT FGR r r v pc~ P r 

El\TRY 

Mnl\IITCR CSKY: 
OBSERVE VE'<B- NOUN 
FLASH TC RECUEST 
RESPONSE ANO C!SPLAY •• 
OF STCREIJ TIG 
( COHl. 

A~ I SATISF!FC WITH 
Tl-'!S VALUE? 

.Y 

R[ CORC THIS 
VA LUE 

t<FY ! I\ P RCC ff D 

.N 

_J 

033/SUNOANCF 

#50 

#60 

#70 

IJ80 

#90 

P3 3 / s u~rn A Nr f 



.J.?;-,;>_.) 

TF.Rlllil\~TE FLAS~ UPC!\ • 
Q.ECF.: IPT OF FPCCEEO ••• ••. •• •••••••••••• 
OR NEW OAU 

.P 

.R 

.c 

.c 

.E 

.E 
• o 

.NEw 
•CAT A 

STORE CAH • 

• RESET LP[ATE FLAG • 

• BASEC CN THE STC -
• REC TARGET PARA-
• ~ETFQS, cr~PUTE 

• Tl-'E PARt.lllETERS 
• ASSCCIATEC hIT~ 
• CCH, A~ CE-S -
• CPIPEC ~I\ SEC 

T!Ofl' 5.4.4 C'F 
• l'l557. 

ESHP.LIS~ ALARlll 
IF l\C ~rLUTICN 

• CAN eE P ~ACHEr. 

.N .A 

.o .L 
• A 

•A • p 

.L . " 

.A 

.R . ~ 

KEY IN V25E' 
l\1\0 LCdD 
DESIRED TJG 
tCCHI 

D33/SUNOANCE 

P33/SUNDANCE 

noo 

*110 

n20 

#130 

•140 

#150 



Sf,,,,) 

POSS 
HOLD 

SNAP 

FL SI- VERR 
NC N Tr1 RF 
CU ST PESPON
SF. Al'\D OIS 
PL6Y ALARM 
COJE; 

·~o 5 NO'l 
~1 - 0 0tll 

~2- XXXXX 

~3 - l'XXXX 

llt i T FrR !<FY 
~CA"C ENTRY 

••••• ~ ••••••••••••••••• MON IT nR OSKV: 
DCES ALAR M 

• COCE DISPLAY I N
D ICATE Tl-'AT NO 
SC'LUTIC N CAN RE 

• REACl-'EC? 

. " Y. 

IS IT POSSIBLE •• 
THAT PEA CJUST- •• 

• ~E N T OF TIG 
ICC!-) MIGHT 
PR OVIDE "'· SOL. - • 

• UT!Ct-. DO I 
• WISH TO ATT-
• E'1PT TO PF.AO-
• JUST TIC:ICOH) 

. N v. 

••••••••••••••••••••••••••••• K~Y IN RE -
• CYCL E 

V32F. 

• DC l WI SH TO 
fl TTH'PT TO OF- • 
FI NE COi-

• l' ANE UVER AN Y
WA Y , PE ALPit\G • 
TH AT DELTA T 
! COl- / TP! l ANr. 

• Ofl lf. T ( TP [ / 
TP I) fl RF ' 'r. T 
fl ( ( l QAT f ? 

J 

D33/SUMDANCF 

#160 

#170 

#BO 

flqO 

#200 

P3 3/ SUN DA NC <= 



J1r1)::J.) 

.. 

TERI" l~'flTf 
FL ASf- UDCN 
Rl:CE !PT C1F 
l'RCC EED, I<E 
CYCL E OP. TEP -
1'1 H-A TF 

• F .T .R 
.R . " .F 
.c .R .c 
.c . " .Y 
• E • I .c 
• E .N .L 
.c .A • F 

.T 

.E 

• QC FINAL 
.llTOMllTTC 
RFQUFST 

• "TFfl"'lNATF 
• RCUTTNF 

; ROOl. 

FX TT 

P33 

TS FINAL FL~G 

• SET? 

. " v. 

SFT LDC.I H 
• FLAG !SH 
• P;>{J) • 

.v 

KEY IN 
PROCFEO 

••••••••••••••••••••••••••••••• KEY IN 

N. 

• TFRMTNATE • 
V34E 

• DC FINAL 
••••••••••••••••••••••••••••••• AUTO~ATIC • 

RE GUEST 
• TER"'INATF • 
• POtJTI NE 

I PCC I. 

FXTT 
P33 

.• 

033/SUNOAN(F 

#210 

lf220 

# 230 

•240 

#250 

#260 
P33/SlP"f1ANff 



._ 

!J!>(1;;.3) 

HOLD 

SNAP 

• FLASI- vfRP - NOUN 
• TO PECL'ST RES-
• PCl\SE a11:c CISPLAY 
• DELTA aLT ICCl-l, 

CEL TA TI CCt-'/TP I) 
• Al\C CF.LTA T!TPT/ 
• TP I l ; 

VOc l\5C 
Rl - CEl TA ALT 

ICCl-l 
R2 - nEL H- T (CCI-/ 

TP I l 
R3 - DELH T!TPI/ 

TPI I 

• DELTA ALTICOI-) -
• THE ALTITUDE PE -
• ThEFI\ TH~ ACTIV~ 

• ANO P4SSIVE VE-
• HICLE QPEITS AT 
• TIGICCH!. SIGN JS 
• + WHEN Tl-E ACTIVE 
• VEl-ICLE rs BELCW 
• THE PASS1VE 
• VEHICLE • 

• DEL TA Tl CDl-/TPI l-
• TIG!TPil AS CE -
• FINEC BY THIS 
• PROGRH' fo!INUS 
• TIG!CC l-1 . CC"' -
• PUTFC IN 1-'RS, 
• "INS, ~NC SECS CF 
• WHIC:t-' C/l:LY Tl-F 
• "'11\S A~C SFCS ARE 
• CISPL4YF.C. ~·~ 
• READIN G TS 5SE5S • 

• DELTA T(TPl/TP!) -
• TIG(TPII AS CE-
• FINE c ev TH I s 
• PR[GR/\,., nNt.,S 
• TIC{TP!) AS CE -
• FINEC E~Ql!ER P~ 

• P32. c:,.,FLTEO II\ 
• HRS, "ll\' S, ANC 
• SFCS C'f llf.ICI-
• [/\LY T ~F "'N' ~l\C 

• SEC' A'.:!F [[<; -

• PL~vc-r;. 

J 

"33/SllMOt.N(t-

•• ~01\ITrR OSKY: 
••••••••••••••••••••••• CRSFRVF V~RB-

• • NOUN FLASH TO RF - • 
• OlJFST RFSPO!S F 

A~JO C!SPUY rF 
• DE LTA ALT !COHl 
• DE LTA T ((f.H/TPil • #270 
• ANC CELTA T !TPI/ • 
• TD l I. 

11280 

f290 

11300 

11310 

D?.:;>/S!!P\! f)~ N( r: 



1-'0LD 

SNAP 

.f(,(l;;<'fj 

• l'~X. REtCING IS 
• 5Sl'59. 

MAIT FO~ KEYRC.llQ( 
• EN TP Y 

• TERl'INATE FLASI-' 
• UPCN RECEIPT CF 

PRCCEEC 

• p 

• R . [ 
• c 
• E 
• E . [ 

• FLASH VERB - NCUN 
• TC REr.UFST RES 

PCNSE l~C CISPL8Y 
• CALCULITEO CO"'

PCNEf\TS CF Cfl T ~ 
• VI L V I FOR CC f-; 

VC6 NE l 
Rl - DELT.11 VX(LVI 
R 2- 0 EL Tl VY ( l Ill 
P3 - CEL TA Vlll\11 

DELT!i VHLVI -
CCl'PCNEl'-T CF l"' 
PULS IVE Cfl TA V 

• AT TIGCUf-1 
llLUG P'XV)Xe>. 

CFLTll VYCLVI -
• rc~PCNEr--T ('F 

I1JPULS I\!O 'l[L H 
V /\T TIC!C!CHI 

• RECORC THESE: 
• VALUES 

KFY II\ PPflCEEO 

l'ON!TCR OSKY: 
CBSERVE VE'RB- • 

• ~JOUN FLASH TO 
• R<:'CUEST RF 

SPrNSE ANO DIS- • 
• PLAY CF DEL TA 
• V ILVl FCP CDH 

hM l SATISFIEC 
• WITH THESE 
• VALUES? 

CNOTE: CPE~ HAS • 
• THF CPTJCN H 

THIS Til'F Tr 
• DfOEF INF Tl-F 

{;~LU v (LVI 
• Cn'-'PCNEl\TS Fnl'I 

D33/S\JNfJANCE 

11320 

#330 

#340 

#350 

#360 

P33/SUNDANCF 



J7 {1J..5) 

.\LC"G llXP. 

fJELTA lll(LV) 
• CCl'PC NENT OF !~ 

PULSIVE r.FL.T .A V 
• AT T!G f\Sf') 

.~L C"G - R. 

• Wf'ER E F' TS LI' 
• GECCENTPJC !EARTr 

CRP!Tl (JR SEU:N\ -
• CENTRTC (L•.INAR 
• ORBIT) i<ACIUS 
• VECTCA ANC V JS 
• LM INERTIAL VFL\ -
• CITY VECT[IR AT 
• TIGICDHl. 

• WAIT E' OP KFYBOARC 
• ENHY 

TERI' IN~TE FLA Sr 
• UPON PFCEIPT CF 

PRGC EEO CR NEW 
• CATA • 

• P .NEw 
0 R 0 8AT~ 

.n -----------

.C qrRE CAP 

.F -----------

TH" SU'>SE OUFNT 
THPUST I NG l'MJ
EUVER . THIS 
CAPABILI TY WILL 

• NORMALLY RE 
fXFPCTSEC Tr 
en RR EC T OUT - (JF
PLANENESS eY 

• FIRST SELECTING • 
• THE RfNOElVflUS 
• fJU T- CF-PLA"f 

DISPLAY RCUT!NE • 
{ll.36) (V OOE) 

• AN C Tf'EN MCDIF- • 
• VING DEL TA VY 

( L V l l • 

.v • N • 

KEY IN V25F. 
••• o • • • • • • • • • • • • • • • • • • • • • • AND L 0 AC DE- • 

SIRED OELTA 
• V VALUES 

• RfCClRD THESE 
VALU ES 

KFY IN PPCCE'ED 

J 

033/SLJ Nf; ANCF 

11370 

#380 

#390 

#400 

il410 

.E • • • • • • '1'420 

.r; 

033/SllNDANCE 



JY{.1,) 

IS FINAL FLAG SET? 

• f\ 

SET 
MGA 
DIS
PLAY 
IN R3 
I eELCW I 

- 00001 • 

.v 

• rs REFS~FLAG SFT? 

.Y N. 

• CC~PLTE llolU 
• lol!DOLf Gil"RAL 
• ANGLE AT TIG 

ICCfl FJR THE 
• PRESENT IfolU 
• CRIENHTIGN 
• WITH T~F LI" +X • 
• AXIS ALIGNEO 
• \II !Tb TbE 

If\ITIAL THRUST • 
• VECTCR 

• SET ~GA CI S-
• PlAY II\ R'l 

I BE l •~\111 

• - OOCJ2. 

P33/SllNOANCE 

f430 

#440 

f450 

f460 

#470 

P33/SU NCANCE 



67 
t •H) 

1-<0L D 

"10N 
FLAS H Vf~Q- ~cu~ Tr 
Q E~U ESl =FSDrNSE a~8 

DISPLAY ~. TFI A~C 

MG.I\; 
Vl6 N45 
R 1-IY 
R 2-T Fl 
P3 - "10 

M - THE NUMP.f P CF 
MARKS IY~CE SINCF TrE 
LAST Tl-<RUST!NG "1A~ 

EUVEP CP I N !T!ATIC~ 

CF P20. 

T~l - Tl ~E FR[lM Tl[ 
CCCH). I~ l'!N ftNC 
SEC TC NEAREST SEC. 
MAX REACl~C rs 5q~~g. 

SIGN IS - PE FORF + 
AFTER TI(((Ct'l. 

MGA - WJCCl F Gl"'BAL 
ANGLE AT GETICCCHl 
JI' LM +X A)( IS TS 
ALIGNEC hITr I NITIAL 
THRUST C! RfC TT CN . 
SIGN IS ~LW~VS + 
EXCEPT; 

IA> ht'EN DISPLAV
EC AT ANY TIME 
CTHER Tl-'A~< H-E 
LAST ~ASS THROUGH 
TJ-.IE ~ RCGRA~· rr r 
VALUE rs -00 001 

(Al n, Tf-E LViT 
PASS ht'EN THE Il"U 
rs ~CT ALIG!\JEC 
THE "hL UE rs 
-occo2. 

WA IT FOR K[YP~~Rr 

ENT PY 

MCnTrr. !'SKY : 
CR S[PV[ V F ~8 - N~UN • 

FLASH Tr. RECUfS T 
RESPCNSE ANO CTSPLSY • 
'JF I' , TFl ftND i'Al,A. 

WAS THIS Tt'E LAST 
PASS THRr UGH THf 
D RCGR~I'? 

.Y N. 

• r.o J h I SH TO 
• Tf' '<loll N A Tf TH E 
• "1 APK PROCESS INC 
• on THF FiNAL PASS • 
• THR flUG t' THE 
• PRCGRA M? 

• y N • 

KEV I~ PRn Ct=CD. 

J 

0 33/SU1'.!;:' ~ ~1 r:: 

114'10 

11490 

#500 

#510 

1'520 

~530 

D? 3/SUN('A"\CF 



,0 
J)i' 

TF.R~INATE FLAS~ UPC~ 
RECEIPT CF FPCCEEr 
OR RECYCLF 

.P 
• Q 

.c 

.c 

.E 

.E 

.c 

.P 

.E 

.c 

.v . (" 

.L 

.f 

IS T~E FINAL FL~G 

SET? 

.v N. 

SET T~E FINAL 
FUG 

SET EXTER~H 
DEL TA V FLH 

DO FI~AL ~uTr~ATIC 

QF.QUEST TEP~I ~ATF. 

llCUTINE (RGCl 

F.XJT 03• 

• KEY IN DfCYCLE 
V32E 

WAS THIS THE LAST 
PASS Tl-'RCUGH THE 
PROGRAM? 

.v .N 

C["I l=!l\Al AUTP.'ATIC. 
RECUEST TEll~I~ATf 

PJUTTNf IROOl. 

DIT P3~ 

03 31 SUNOANC F 

f540 

•550 

jf560 

•570 

f ">80 

P3'1/Sl!N(1ANCE 



""' "' . "' ..... 
0 

I ~ 

VJ 2.. 2-
W 

.... """" Li ....... LJ 
ZU..0-. 

-' 
u 
C'. ~"' 
I- .......... 
z 
t.:..:' > > 
uww 

"'"' ...., 
<.:>uu z--
~88 
u _, -' 



/j/ 

PIJRfTSF: 

APOLLO COMP UTER L1 GI: :~r:~LIST INTEPFA:E 

T'<IV·o Sr::,.• PHAS !· I'l!ll4TJ:"' (TP!l ~f''lf~D.·\~ (P_i l t) L rJG I~ HV l2 06/l ~/69 

(! l r :·1 CH~:JL.\T t: i ';E ? F '.Jl lJH J) '>E'LT4 I/ ANJ OTcffl< !NITIM COND!TIO'JS RfQUl~"J 9V THE LG: FOR LM EXFCUT!J'J OF THE 
TRV; SFf'~ PHA.S I:' l'.' !T!ATJ J'J (lPll M,\\IEJVfQ, GIJE\I: 

(II) TJ'-~F ";;: IS NIT!ll\J TIG (T"ll J~ THF El':Vl\TIC N Al\ISLE !El JF THE LM/CS'I LJS H T!GIPI I 

(nl CFNT Pl\ L A ~J G L F n<= TR/\\iSF F'l (CE\JT A\IG ) FR J 'l TI GI TPIJ TJ I'HER:Ei'T TIME (T!SITPF)J. 

12) Fl C~lCULAF TJ G !TP!l G.IVFN E lP C G!V<:\J TI G !T P!l. 

(3) Tr :A LClll •\ff THES E PARAMETERS fll\SfD UPON "1ANEJVEP DATA APPROVED A'ID <EYHl I'IT'.J HE LSC BV THF ASTRONAUT. 

(4) Tn DJSDLAY TIJ TH[ ,l\STR O'JAJT l\ND THE GROU~J CHTtllN OFPFNJ ~ 'lT VARTABLES ASSJCIATEfJ WITH TYE "lh'ffllVER FC'R 
APDROVAL RV THE A5TRnN AUT/GRnu~o. 

(5) TO STl~E THr 1°! TA~ GET 0 ARAMET~ R S FOP USE HY THF DESIRFO THRJSTING PR OG RAM. 

J 

l\SSUMPTIONS: Ill THIS PROGP ~M IS BASED JPOl\I PPEVl ~US COMPLFT!J~ JF THF CONSTANT DELTA ALTITUDE ICOHI PqOGRAM IP33). THEREFORE: 
!Al AT A SFL~CTFD TPI TIME (, n~ I, ST)~A;EJ THE LI~~ 

++ 
+12 
t+ 

OF SIGHT BETWEE, THE LM A'JD THE CSM WAS SELECTED TO BE A 
PRESCAJREO ANGLE !El (NO~ l\J STJRAGEI F~JM T~E ~ORIZ J,TA ~ PLANE DEFI\JEO AT THE LM POSITTJN. 

!Bl THF Tl "~ BE TWF E~ COH IGNITION ANO TPI IG ~ ITIJN WAS COMPJTEO TO BE GREAfEq THI, 10 MIN U T~S. 

(C) THF VAk J ~TlON OF THE ALTITJDF DIF FE R E~cr 0F T~EE\J THF OR3I TS ,WAS MINIMIZED. 

(DI THF PERICF,TER ALTITUDES o= THE OR21T5 F,LL~~ING CSl ANO CDH WERE COMPUTED TJ BE GREftTER THI~ 35,000 FT. 
{LUNAR O~~ ITI JR 85 NM !EARTH O R~!Tl 

!Fl THE C5I ~\JD C D ~ M'NEUVERS WEQf ASSJMF D TO 3f PARALLEL TJ THE PLANE OF THE :SM QPBIT HOWEVE~ :REW ~00( 

F!CATI G ~ JF nELTA VILV) =n~PJl\lfNTS ~AY HAVE ~fSJLTE[) TN AN DUT- JF - PLA,F CDH ~ANEUl/E~. 

(2) LSC c~'1PUTEn ~AQIA8LES '1AY RE ST ORE[) FOQ LATER VE'llfJCATION qy THE G~JUND. THESE STORAGE CAPA8ILITIES ARE Ll~ITEJ 

n~LY TO TH~ PAAA METER S FOR J,E THRUSfl\i G ~A\J EJ JE ? AT A TI~E FX:EPT FJ~ :J\JCE,TRI: FLl;HT PLAN ~ANEJVE~ SEQUENCES. · 

(3) TH ~E NDE ZV1LS RADAR MAY 0R MAY ~O T 3E USFO TU UPDATE THE LM OR CSM STATE VECTORS FJ~ THIS PROG~AM. IF RAOAR 
USE IS 0 SI RH'l TllE ~ ADAA ,JAS TJRNfJ J \J A,!) u:<t O l\J Ht :s '1 B'f P'l.~VIJUS SELECTION OF P20. Ul[)A'( SIGHTING MARKS WILL 
8F t-~AiJE UTf1'1ATJ'.; :>LLY APPRnXIMA TfLY lNCF A '1PJJTE ,/H FN Fl'\AflLED BY THE TRAC< AND lJPf)AT~ FLAGS (SEE P201. T-iE RE!'iOEZl/OUS 
T~ACKINS ~AR K C OU ~ TEP IS Z E~CE n BY T~ F SEL<::rIJ\J JC DZJ AN D AFTER EA:~ TH~USTING MA'lEJVEP. 

(4) THE !SS NEE~ ~ lT BE nl'\ TO cn~PL~TE THIS PRJGRl\M. 

(5) Tiff JPFRAll U\ If' T>1 C PRJGRM" UTILI?FS TH~ FJLLJ'41NG FLAGS: 

~CT!V F VFH !CLf FL~G - DESI;NATES TH E VFrlTCLE WHICH IS OO!NG RFNJEZVlJS TH~USTING ~B,EJV~RS TO THE PR'.JGRAM 
jHJCH CALrJL~TCS THC MAN~JJC~ rA~B~Er~~s .s=T rT TYE STl~T JF E~=~ ~F~DEZ~JJS p~~ - T~~ USTI,G ~,JGRA~. 

P<4/SLJNOANC!:: 



++ 
+12 
+12 
++ 

PPJG 
CUNT 

I 1' 2-

~34/5l l 'IDANCE 

r1\J.\L f"L \'; - Sf: L."=Ts FH!AL r> f( J G'H"l 1ISP~l\YS l\f l H C'l.Ew HAS SFLF:HJ THE Fl'IAL '1ll'IElll/n :J"lPCJT.l\TlON :YCLE. 

FXTrfP l ~I. f)l-l TA v FL l\G - qrsFT f\'( THIS PR"GFA" W~ICH '1ESIGNllHS THAT LAMPERT STF!::Rl'I'; IS REO :JIRFD FOR 
:::xrcuTI1~ JF T-1l'i ·~ANEIJV:OD ~.Y T-1" T-1~JSTI'I~ ~~J::;R/V-1 SELE:Tf) AFfE~ r]M"L"flJ'i n<= f-115 P'~Jr;Rll'1. 

((,) (l\JCE T-1F Pl\Rh'1ETf RS RFQJl~ED FilR [nMPUTATIJ'I JI= T& MANEUVER HAVF' BHN cnMPLt=TELY Si>ECTFIED. THE VALUE OF THE 
ACTIVE v::HICLE CE\JTPAL A\JGLF JF TRA'ISFE~ ts :a'1PUTED ll'ID STJREn. TYJS NJM3FR wJLL 8E AVAILABLE FD~ DfSP'LAY TO THE 
ASTRONAUT THROUGH THE USE OF V06N52. 

THF !\STRO'JAlJT Wf'IJLD CALL THIS DISPLAY Tf' l/FR!FY THAT THE CENTRAL ANGLE OF TRA'lSFE~ JF THE A:TIVE VEHICLE IS NOT 
WJTHI\J 170 rn 191 JEGREt=S. IF THF A'IGLE IS WIT~IN T-115 ZO'IE TYE ASTRD'IAUT SHJU ~ o REASSESS THF (~P~f TA~GETTING 

PARA~:FTHS BASED JPON DELTA VAN') EXf>fCTED '1!\\JF.JVP TI~F. 

(7) THIS PROGRAM IS SELECTED RY THE asTRON•UT BY )SKY ENTRY. 

L GC 

START TRANSFER OHASE 
INITIATION i>ROGRA'1 
IP34) 
DISPLAY PROG~AM 34 

SET ACTIVE V~HICLE 
FLAG Tn L'~ 

GRDIJN!) CREA 

• :REW P~ lG • 
• SELF:TTJN 

i<:F.Y IN BA'IS= H 
PHASE I'lTTATIJ\J 
PROGRAM (!'HI 

V37E 341' 

MONI TO~ DSl<Y: 
OBSERl/F. J!S?L~Y OF 

PRf1GRAl.I H 

CHEC::Kll ST TIME 

P' .34/SllNOANC:E 

TOTAL 
TI "E 

flO 

12() 

130 



153 

HOL c' 

SNAP 

PE: S E T r: I l'iA L 
ruG 

FF~ET CO'IP E CLA G 

SET TR.'ICK FUG 
<SE:E P20l 

St=T l)DDAT( F~ AG 
!SEE P20l 

FL~SH VER P. - NJUN TO 
PUUE:ST RF: SPJ'JSf' AND 
DISPLAY STOR~D TIG 
IT~Il CALCULATED 
FWJ'I PRfV!flU5 
PRnr;RA'lS : 

V':Jlc N37 
R l - TIG (TD! l - H •~S 

'l2 - T!G ITD[)-MHI 
R 1- TI G ( T PI l - SEC 

Tl ·-; ( T P l l - T I 'ff 'F Ti' I 
I G 'J I T I LlN ( c;F T l • 
I N II»<::, M ! N, SF C 
T <l 'ffA~Fq . Jl S F"\. . 

. 

.· 

'ln"HT:l ~ 1S KY: 
0RSFRVF VERB-NJJ~ 

FLASH TJ ~b~UEST 

>ESPJ~SE: ~~) JIS 'L AY 
'lf' TTG (T::>J) 

STJRE1 F~JM D~FVIDUS 
DQQ0'lA~S. 

>34/S!JNDAN::E 

n ?-4 / S 1J~ri A NC!: 

) 

t40 

t50 

tso 

'70 

•rn 
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;3,S-

HOL O 

SNAP 

FU\ SH yr: I<~ - N 'WJ 
Fl il.Er.JUFS T P!<D 
C ETD ANO '11 SPL .\ Y 
S TnR fD O' A\J I) 
CF:NTANG: 

V06 N55 
P.1 - RLANK 
R2 - f 
R3 - CENTll\lG 

E- FLEVATIO\l ANGLE. 
BETWEEN TH: LM/ 
CSM LOS ANJ THE 
L'1 LOCAL HJRI -
z ONT Al AT Tl C, 

C TPT l RE FE~ Fc'lC fD 
TU THE D IR~CTI ON 

CJF FLIGHT ( S" E 
SECTION 5.~.~ OF 
R 557 F OR 
DETAILED D~SC R IPT 

IONI. IN OEGRHS 
TO· NEAREST . 0 1 
OEGRH ·. 

CENTANG- TH: lR~IT

\L CENTRAL A\J GL E 
J F THE PASSIVE 
VEHICLE OU'l.I\lG 
TRANSFER FR0'1 
TIGITPJJ TJ Tl MF 
JF INTE«CE~T. IN 
DEGREES TO NEAREST 
• OJ DEGREE. 

WAIT FOR KFY30ARO 
ENTRY 

'1 'lNIEJ ~ DS KY: 
OHSERV= V"?~ - \l)U'l 
FLASH TO ~EQ!JEST 

PRQCEEO A\lD ~!S PLAY 

JF ST:l'<f) E <\'J) 

CENT AN:;: 

10 I WIS~ THE LG: TO . 
CALC ULATE E? 

.N 

·. 

.Y 

KEY I\J V25E AND 
LJAD +or ooo I'll 
P.2 A\JD CENTAN G • 
AS OF S JR Ef! I\l R3 

J 

P34/SUNOAN: E 

#JftO 

1150 

11!>0 

1110 

11!!0 

D~<t/S lJ'ID ... N: E 



13~ 

TERMINATE FL<\SH UPON 
RECEIPT OF PR~CEED 

OR NEW DAT A 

.P 

.R 

.J 

.c 

.E 

.E 

.o 

• NEW 
• DATA 

STJRE DATA 

IS E SPECIFIED TO 
'3E +00000? 

• r-1 Y. 

AM I SATISFlfO 
WTTH THE PQt:5E'H 
VALUE JF F? 

.v N. 

KEY I'l VZ'iE 
AN) lJAJ T'"l!: 
!JES l~ED IN 

• RZ A \10 : \I-
• TA\IG <\S E-
• SI~EJ I\I P3 

RECORD THIS VALJE 

KEY IN PRJCEED 

1>34/SlJNOANCE 

tHO 

tz:>O 

t210 

122() 

t230 

t2"0 

P34/SUNOANCE 



137 

POSS 
HOLO 

SN~P 

SF T C ""' r FL .'\G 

..................... 

RfSET . 'H-\.1 Tl\'\G[T 
• FUG. -

RfSFT UPDl\T~ FLAG 

IS C0t1P E FL AG 
• SET? 

.N v. 

C ()/\AP.UTE F FnR 
sP EC IF ID 
TIG(TPJ l 

• FL ASH llE~f' -

• 'lOUN Tl 1~E 
l)llFST QfSP .'lNS t: 
\:\![) DISPLl\Y 
Cl\LfUL~T~ll E; 

\/fl 6 ~ 5 'i 
kJ - FL ~'J'( 
f!? - [ 
11.0 - c ~ \JT A.\Jr; 

f){) I 5PfCTrv E 
rn RF +00 noo? 

.Y 

~ON!T n R JS<Y: 
• • • • • • • • • • • •• • • ••• •• • • • • • • J)5:'Dlf~ 

VE~B-~J~'IJ 

FL~SH rn RF
~UFST Rr5PJ~ 

SE A~J OTS 
PlftY lf COL
CJL&TfD ~. 

\i. 

J 

O'.H/SUNOANCE 

#250 

#260 

#270 

#230 

•2~0 

f'H /SU'IJOANCE 



POSS 
HOLD 

SNAP 

!3'Y 

(NOTr: FJR 'J E
F I !Ill T J l ~I SE F 
llf\llV~ l. 

wA IT fJR KfY 
f\OAl<D ':NTRY 

• T~R~JN,TE 

~LASH UPl!ll 
. • RfCEIPT lf 

DP.OCEE~ 

• COMP U TE TJG 
(TPI l FOR THf 

• SPECIFIED f. 
EST AB LI SH 
ALARM IF ~D 

SOLUTION [:11\J 
RF REACHEJ 

.N 

.o 

.A 

.L 

.A 

.A 

.L 
.A 
.R 
.M 

.R -----------
.M FLASH v ERB 

NOUN TJ 
REQUEST .'l.E - • 
SPONSE AND 
nI SP Ll\'f 
AL ARM :: cn E: 

V05!1119 
Rl - OJ6ll 
R? - XX XXX 
n-xxxxx 

... 
. • . • 

1u=::::nJ THIS 
VALUE 

!<.EV T \J P'l.J-
CEF'O • 

. • 

•. 

. • 

• '1J~ITO~ JSKY: 

.. 

••••••••••••••••••••••••••• JOES ALARM 
• ::JJE JISPLAY 

l\J1I:llTE THAT • 
• NJ SJLJTIJN 

r: t\ \J 3 E 
• Rt: AC-i ED? 

.v N. 

"'14/SlJNDAN[;E 

1300 

•310 

f3ZO 

1330 

t3i.O 

!13415UNDIHCE 



r 

139 
/ 

HOLi) 

SNllP 

cHdT FJR 
KfY'>OA'<D 
FNnY 

n: R'1l ''l!\ TE 
FLASH JPCJ'll 
PECFIPT lf 
DROCfD 

•, 

• ~FTlP\J TO 
ST .~R.T 1F 
P'J:;'llM 

• A\JJ Af}JUS T 
I \JPLJT Pt.Rt. 
'1ETF'S. 
K: '( I 'J 

• PO:EEJ. 

FLASH VER3 - • • • • • '1J'll!TJ'< DSKY: 
• NOUN TOR: - • •••••••••••••••••••••••••• • OSSERVF 

QUt:ST RESPO'lSE • • • • • VE,3 - NOJN 
ANO DISPLAY • • • • F~llSH TJ H -

• CALCULATFJ • • • • ~JEST PE -
• TIGITPI ): • • • • SPJ\JSE A'IJJ 

VQ6N37 • • • • DISPLAY ['lF 
Rl~TlGITPil • • • • CAL:ULATt~ 

- HRS • • • • TJ:;(TO!l. 
R? - TIGI TPT 

- MINS 
R:J - TIGITPll 

- 5 ECS. 

( HJTF: F'.JR :-iE -
• F!NJTIJN SEE 

AE\0,VE' l. 

• WAI T FDR <rY 
ROARO ENT'Y 

TFRM!t!llTE 
FLASH UPO\l 
RFCEIPT OF 

• PRilCfE[l. 

RfCORD THIS 
• VALUF 

K;: '( I \J 
PO:FO:C'· 

_J 

P34/SUNDANCE 

IJ350 

13&0 

t370 

'390 

'390 

f>-=14/SIJNIJANCE 



HOL [) 

SNAP 

l~l> 

131\SED rm STlRE 'J 
• TARGET PARA'1ETER~ 

C0'1PlJTE T;F a .l\Pl\ 
'1ET~RS ASSO:lATE O 

• WITH TPI A NJ 
• TPF AS DESC~IRED 

rn SECTIO\I 5.4.4 
OF R5S7 • 

• IS FINAL FLAG 
• SET? 

.N y. 

SET lJPOATE 
• FLAG (SEE 
• P20) 

• FLASH VER3 - NOUN 
• TO RECJUEST 'I.E -
• SPONSE AN) DIS-
• PLAY CALC~LATFD 
• P[R ALT, JELTA 

VCTP!), AND DELTA 
• V(TPf): 

V06N58 
'< 1 - PF. R ALT 
R 2 - DEL n V ( T P I ) 
R3 - 0ELH V<TPFl 

• PER ALT - ALTITUi'JF 
• OF DQST TPI PERI -

• GEE ABOVE 
THF. LAUNC-l PAD 
RADIUS !EARTH 

• ORR!Tl OR ALT! -
• TUDE OF PERILUN[ 

AB OVF THE LUNl\R 
RADIUS AT THE 
MOST RFCE\ITLY D~ 

FINHl LANJIOIG 
SIH (LUN·\K 
ORBIT). IOI \IAUTl -

.· 

MDOIITJR 0SKY: 

•••••••••••••••••••••••••• OBSERVf VEPR -
''IJJ\I FUSH TJ 
REQJEST RESPJNSF • 
A\ID )!SPL A Y Jr 
CALCJL II.HD 0 E'I. 
ALT, ) E lfll 
V(TPI), ~ \I D 

OELTtl \/(fPF). 

P"34/S lJNDANCE 

11400 

lftlO 

#420 

1430 

1440 

P 34/SLJ'IDANCE 



/'1'/ 

HOLi' 

SNAD 

• Cf.L MILFS Ti 
NFAREST .! \J"I. 

• DFL TA V!T~ll-RE 

QlJ I RFl1 IMP lJLS IVE 
DEL TA V TJ ACCOM 
PL 1 SH TPI MA\JFU-

• VE R AT TJ:;(TPII • 
• I N FPS TO NEAR ESl 
•• 1 FPS • 

• DFL TA VITPFl-RE 
QlJIRED IMPULSIVE 
DELTA V TJ ACCOM -

• PLISH TPF MA\JEU
VER AT TI'1E OF 
lf\TERCEPT. J'J FPS 
TO l\JEAREST .l FPS. 

RECJ'l.D THESF 
VALUES 

~AIT FOR <EYBJAR O •••••••••••••••••••••••• KEY I\J PRlCEEO 
ENTRY 

• TERMINATE FLASH 
• UPON RECEIPT OF 
• PR'.1 CEED 

IS THE FI\JAL FLhG 
SFT? 

.'II y. 

Fl ASH v F ~ -
·~nuN Tl ~ -
·)IJ~Sl ~ FS :JN'>F 
111\fi OJSflt_,~y 

CAl.'.:l'L \ r=:i 
(fH'i nCJ'\J ::·\~ T<:: ··if 
i)f LT A J (I VI 
rrf:· Tr> I ; 

IS r;1 s rnr: 
FI"JAL PASS 
TH~JJ:;H TflIS 
PRJGH M? 

• y 

MJ\JITJ'l. lSKY: 
YlS'"PllE 

VH '\ - \JOJl\J 
FL 6S4 T> 'E" 
o'JJFST PE~ 

DJ \JS~ >\\Jl 
' l!S>'L~Y JF 
f'l[l.TA V(L\/) 

) 

P34/SLlNDANCE 

#450 

!l4b0 

#470 

t4BO 

N • 

#4~0 

15)0 

P~4/SUl\JDANCE 



11/~ 

l/ <.l () ~; ~ l 
QJ - D"IT~ 

vx. ( L V l 
P.? - ,IE LT,~ 

VY! L V) 
R'\ - fl:CL T~ 

Vl ! L V l 

f1ELT1~ VX(LVJ -
• COMP ON:: NT C1f' 

IM PULSIV!:' 
DFLTA V J\T 

• TIG!TP!l ALONG. 
(RXV)X'I.. IN · 
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/r ·cr 

PU.RPJSE: 

._./ ._./ 

APOLLO COMPUTER LJGlC C,ECKLIST INTERFA:F 

TRANSFER PHASE Ml'!CDiJRSE (TP'1) PROGPl\'I (P35) LOS I:: ~EV 11 0~/13/68 

(1) TO ::ALCULATE T,E REQUIRED DELTA V AND OTHER l\JITIAL CJNOITIO~S R::QUIRED RY THE LS: FlR L~ EXECUTION OF THE NEXT 
'IIDCOURSE CJRRECTIJN OF T, E TRA\JSFEq ~HASE JF A~ A::Tiv E LM RENDEZVJJS. 

ASSUMPTIONS: <ll THE !SS NEED NOT BE ON TO COMPL::TE THIS PRJGRAM. 
•+ 
+11 
+• 

(2) THE RENDEZVOUS RAOAR IS ON AND IS LOCKED J~ T,E :s~. THIS WAS DONE DURING PREVIOUS SELECTIJN OF PZO. RADAR 
SIGHTINS MARKS WILL SF MAOF AJTOMATJCALLY APPRJXJYAT~_i ~\J:E II MINUTE WiE\J ENA3LED RY T,E TRA:K AND JPOATE FLA;S ISE~ 

PZOl. THf RENDEZVOUS TRA:KINS MARK CJUNTER IS ZFRJED RY THE SELECTIO~ OF PZO AND AFTER EA::H TH~USTING MANEUVER. 

(3) THE lP:O.Rl\TION OF T,IS PROGRAM JTILIZES THE FOLLOWl\JG FLAGS: 

ftCTIVE VEHICL~ FLAG - DESIGNATES THE VEHI:LE ~HICi TS DOING RfNOEZVOUS THRUSTING MANEUVE~S TO THE PROGRA~ WHICH 
CAL::ULATES T~ F M6NEJVER PARAM=TERS. SET AT THE STIRT JF EICH ~ENJEZVJUS PRE - Ti~USTl~G P~JGRA~. 

FINIL FLAG - SELECTS FINAL PRJG~AM DISP"hYS AFTFR :RFW HAS SoLE:TEO THE FINAL ~A~EJVE ~ CJMPUTATIJN 
CYCLE. 

EXTcRNAL OEl fA v FLAG - RESET BY THIS PRJG~AM wHI:H DESIGNATES THAT LAMBERT STFE~ING IS ~EOUIREO FOR EXECUTION OF 
THIS MANEIJVER BY THE THRJSTIN; PROGRA M SELE~TED A=TER AFTE~ :JMDLETIJ~ JF T~IS PRJSR4M. 

(4) THE TJME OF INT~RCEPT (Tl INT)) ~AS DEFINE) BY PREVJPUS CO~PLETIJN OF THE TRANSFER PHASE INITIATION ITPII PRO;RA~ 

(P34) AND IS PRESENTLY AVAILABLE IN LGC Sf,RASE. 

(51 ONCE THE PARA~ETERS REQUIRED FOR CJ~P .JTATIJN lF THF ~ANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE 
a:TJVE v=HICLE CF\JTRAL ANGLE OF TRANSFER IS CJMPJTED A\10 STJREJ. T~IS NUM3E~ WILL BE AVAIL4BLE FOR DISPLAY TO THE 
ASTP.Cl'JAtJT THl:(OUGH THF USE OF V06N52. 

THE ASTRONAUT WJJLO CALL THIS OJSP ~ AY TJ VERIFY TH\T THF CENTRAL ANGLE OF TRANSF ER J F THE ACTIVE VEHICLE IS NOT 
WITHIN 170 Tn 190 JEGRFES. IF THE ANGLE IS wlTilN THIS ZO~E fHE ASTRO~AUT SHJULD REASSESS THE l~PUT Tl~GETTJN; P4~A

METEPS BASED UPON OELTA V AND EXPECTED MANEUVER TIME. 

(6) THE PR'lGRAM TS SELECTE[) RY THE ASTRONAIJT BY OSKY ENTRY rqIJR TJ A~Y ANTICIPATED RE'OEZVOUS MIJCOU~SE CORRECTl!JN. 
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+ 
+ ! S .J 
+ 
+ 
+ 
+ 
+ 
+ 
+11 
++ 

HDLf' 

SNAP 

• FLASH VFR - \JOUN 
RE'QUF ST R SP'll\!St 
AND DISPL Y DELTA 
VILOSl FO TPM: 

V06 N59 
R 1- DEL H 

VJ (LOS l 
R2- DFL H 

V2 I L'.lS l 
R J-f)fl H 

V31LJSl 

(NOTE: FDR JEFil\1-
ITI ON SEE SECTI ON 

• 5.4.4.4 D ~ R557l. 

• WAIT FOR KEYGOAR'l 
, ENTRY 
• TEPMINATE FLASH 
, UPON ~EC EIPT Of 
• PROCEPL 

IS THE FI\JAL FLAG 
SET.? 

. "' Y • 

++ SEf MGA DISPLAY 
+ll IN R31~EL"Wl = 

+ll - 0~001. 

++ 

-./ 

'lrl\JITJR )SKY: 
nflSERVE' VER3 -

• NOU\J fLAS~ TO RE - • 
• QU EST HS"J'JS:: 

AND DISPLAY' OF 
DELTA V ILJSI. 

RE:JRJ w::sr 
• VALJES. 

INQTE: U\ILlKE 
DELTA V!LVl FJ~ . 
TP"I ABJVf, THfSf 
VALUES CA\J:-.JJT 8E 

• WRITE'! J Vt=R . 

• KF'f I 'I PRlCFFD 

__,, 

"35/SlJ'\IOllN:E 

tl70 

1280 

1210 

13()0 

t3l () 

P'l'i/SJNOAlllCE 



++ 
+11 
+11 
++ 

HOLD 

MON 

++ 
+ll 
+ 
+ 
+ 
+ 
+· 
+11 
++ 

I ;-1:, 

(_ 

"35/SUNOANCE 

IS ~FFSMF~AG SET? 

• y M • 

• ~;~;~~; -~~~ -- • • • . . 1320 

.M!Dr>LE G1'1P.AL 
ANGLE ~T f!G 

• (TPM) FnR THE 
PPESFNT 1'1U 
OR IENTATIJ"J 
.WITH THE L M 

·• +X AXIS ALIG -
• NF.D VJ ITH THE 
• INITIAL 

THRUST VE:TJR 

----------~--

SET MGA DIS~ 
PLAY IN R3 

• !BELO~) = 

• -00 00~. 

FLASH VERB-NJUN TO 
PEQUEST RESPJNSE AND 
DISPLAY OF M, TF I 
AND MGA; 

Vl6N45 
Rl-M 
R 2- TF I 
R3 - MGA . 

M-THE NUMf\ER OF 
MARKS MADE SI~CF THF 
LAST THRU~TI~G MAN 
EUVER OR JNIT IHI.ON 
OF PZO. 

MONIHH JSKY: 
ORSERVE VERP - ~JUN 

FLASH . HJ HQUEST 
RESPO~SE A~D DIS~LAY • 
OF M, fFI AND '1GA. 
NOTE: J~ FI~ST PASS 
THROUGH TFI Will BE 
TIME FROM TIG ITP!I 
UNTIL TrlE FIRST ~E 

CYCLE DEFI NES TI; 
(MIDI. 

,_.. 

P35/ SUNDANC E 

t33() 

t3'+0 

t350 

1360 



c 
IS( 

++ 
• 11 
+ll 
++ 

++ 
+11 
+l l 
++ 

Tf'I - Tl~F r:'<D'1 TIG 
( T <> :~ l I M '·11 'J A ·\JD SE r. 
TO NEARFST S C. MAX 
RE.'>.~l\JG lS 5 B5q. 
ST~N IS - BE ORE + 
AFTFR TTGfTP l. 

MG\- ~IDDLE GIMBA L 
ANGLE AT TIGITPMI IF 
LM + X AXIS IS ALIG 
NFO WITH INITIAL 
THRUST DIRECTION. 
SIGN IS ALWAYS + 
fXCEPT: 

IAI WHFN )!SPLAY 
ED AT ANY TIME 
OTYER Tl-'A\I THE 
LAST PllSS THROUGH 
THE PP.GGRAM THE 
THF V Al. UE IS . 
- 0000 l 

I Bl ON THE LAST 
PASS WHEN THE IMU 
IS NOT ALI G\JED 

-THE VALUE IS 
- 0000?. 

WAIT FOR KEYBJARD 
f~JTRV 

TERMINAT E FLA~H UPON 
RFCEIPT OF PRO:FF.D 
OR RECYCLE 

<) .R 
.~ .E .. ) .c 
.<: .Y 
.E .c 
• F • L . ') .i: 

'--"' 

WAS THIS THF L!ST 
PASS TH RJJGH THE 
PROGRAM? 

.Y \J. 

• rJJ I ii I SH T'.1 
• TER~IIJATE THF 
• MARK PROCFSS AND 
• 01 THf FIIJIL ~ass 

• THROJGrl THE PRJ -
• G~A~? 

.Y \j. 

KEY IN PU::Et:;O. 

• KEY IIJ PE'.':Y : Lf 
V32E 

'"1AS THIS THf L 11q 
P.'>.SS Trl~ :lUGrl T-lf 

----. 
_.; 

"35/SUNIJANCE 

1'310 

1380 

131() 

flt()O 

fltlO 

D35/SlJNOANCE 



IS THE FINAL FLAG 
SO? 

• Y 

• . SfT THF F!Nf\L 
FLA G 

N • 

. . . . . . . . . . . . . 

++ - -- - --------------- -
+11 RESET THE EXTFRNAL 
~11 DELTA V FLAG 
++ 

DO FI NAL AUTJMATIC 
REQUEST TERMIN~TE 

ROUTJ"lE IROOl 

EXIT ~35 

CHANGE CONTROL NOTES 
LOGIC REV. 11 PCN- MIT -' 65 

;.,{ f 

prn:;qA'I? 

• y • ~I 

DJ FINAL AUTOMATIC 
REOUF.S T TER~INATE 
ROUTINE IRO:>I. 

EXIT P35 

__. 

P35/SUNDANCE 

1420 

t430 

1440 

tlt50 



03 
('.5'1) 

PURPos:::: 

'-.._.... 

:.c C- LLC CC"PllT" " ! -G! ( Cl-'>(i<!. J~1 l'TE " '~Cr 

rr5 fl Pr :r-t\'~ (C'~ ·": ) L re! r. r: F V 2] 0 l I I 7 I'>" 

Ill TC cr~ouTF .~ DqEf="RRFO l~IJ (D!ENTATTC N M, r. t VFH!CLE ATTITU DE Ff1 R ~ L~; CJPS THR.'JSTTNG '-'A~; cuvF'<. 

( 2 ) Tr er T~E VE ri fL E WANEUVER TC TrE THR LST !~G ATT!T UO E. 

( 3) TO CPNTP[L l rE PCNCS PURIN G COUNTDCWN, !GN!T!CN, THPU~TING, ANO THQUST TFR~!NIT!n~ CF t PGNCS CCNTRO LLFD OPS 
MAN EUVFP. 

1ssu1-1nTCNS : 11) THF Tt- 0 GET PtDhllfT:Rs rAVE eEF'J CALCULATED ANn STnRE D IN THF LGC BY PRlflR ~XFCUT!O\J OF A PR E-T HRUST I NG PRO GR.A~. 

++ 
+21 
+ 
+40 l 
++ 

++ 
+21 
+ED IT 
++ 

12) THF PEQUIREJ STEER!~G ~C UA TICNS ARE IDENT!FlfD PY THE PP!CR PRF - THPUST DROGPAM, WHICH f !TH~o SFT ! EXT DELTA VI OR. 
RESET (Lft~BEPTI THE EXTERN 6l DFLTA V FLAG. FOR EXTFRNAL OFLTA V STF FD! 'JG, VG IS CALCULATED ONf~ FOP THE SPfCT FIED 
TIME OF IGNITI CN. T r ERE~FTE R ROT~ nURING THRUST ING AN D UN TI L THf CRFW NOTI C!ES THf LGC TH~T no s AND RCS TRIM THD US T!NG 
HAS BEE ~ fCMPLFTEC, THE LG C UPDAT ES VG ONLY AS A RFSULT CF ACCELE ROMETER JMDUTS. 

FOR LA~8EPT STEfP!N G VG IS CAL CULAT ED ANC UPCA TE1 SIMILARLY, HGWE VEP I T IS ALS1 UDCAT FO PERIODICALLY RY LAMB ERT 
SOLLT I C ~S TG CCRRECT FCR CHA NGES !N THE LM STATE VEC TOR. 

( 3) 

( 4 ) 

(5) 

( 6) 

LGC 
RLT 

IT IS NCPM ~L LY RfCL!REC Tr tT THE !SS RE CN FOP A MINIMUM OF 15 MTNLTF.S PR!CR TQ A THRUSTING MANEUVER. 

THE EVE NT TJMEq IS SET TC CCUNT ZER O 8T TI G. 

f NGI NE I G~ ITION M~y FE SL! PD EC REY OND TH E EST ARLISHED TIG IF n ES l~ E D RY THE CREW. 

IN THE EV FNT T~AT TH E (ll !DA ~CE CON TPCL SWI TCr TS CH ANGED FR.O M PGNC S Tn I GS CUD J NG A TH RU STI NG MAN FUV ER., THE 
Will CCNTIN Uf cr~ PU T A T!CN CF O ~ SITI ON AND VEL CCTTY, TH E ~EST RED THPLS T vccr oo AND THE r~S I RE n ATTITU DE ERR ORS, 
IS NC LC NGER RESFC NS ieLF FOR THE MANFUVEP. 

17) THE X- AXIS CVERPI DE CDTIC N FRCVIDES THE CR.E W WITH THF ARIL!TY TO EXEP CISE MANUA L CONTP OL ~B O UT THE LM X AXIS WITH 
TH E ATTIT UCJ E CCN TRCLLE R. EVEN TrCLG H THE PGN CS AT TIT UDE CONTR OL MODE IS AU T'l. WHE N THF C ONT R~LLE R IS ~ETURN ED TO DETENT 
THF PG NCS CAMPS THE YAW RATF TO APPR GXI MA TELY I CFGAEE/sc r oNn, STO RES THE vaw ATTIT UDE WHE N THE YAW RATE IS DAMPE D, 
ANC THF~ MAJ NTnl~S T~Al ATTITL DE. 

THE X- AXIS rVfAR!CE CPTI ON IS ALWAYS AVA ILA8l F TO THE CPE W EX CFPT WHF N TH" LGC IS SPECIFYING A DESIRED YAW 
ATTITUrE. TH US T~E CPTTC N IS INHI BITEC BY TrIS P R O G RA ~ ONL Y DURI NG THF ATTJT LJD E MANEUV EP Tr THE THRUSTI NG ATTIT UDE 
(S FE Rf.Cl. 

WHFN T~ E nTTITUCF ,..COE CCNTROL SWIT CH IS SET TC AUT fl AND X- AXIS CVE RR I DE IS DEQ MI TTE D TH E YAW ATTITUDE CO NTROL 
SUP MCCE IS PATE cr,..,..ANC/ftTTITUCE HOLD. 

l~l TH E CCC KEC CCNFIG UA ITI CN CF TH~ VEH ICLECSI r AS PE EN PPEVI OU SLY E~ T E R E D I N THE LSC. 

( 9) WH EN THE Tf-'DLST/TRANS LA TIC~ CONTACL LFR IS SET TO MJ N!ML"' THRUST PnSIT ION 'N C THE LGC THRO TTLE CO MMA ND IS ZERO 
TH E DPS WI LL ST AR T AT IC PER CENT THRUST. 

( 1 0 1 Tf-' f l O~D r: AP CATA ROUT !N E (R 0 3 l HAS BEE N PE RFOR ,..ED DR I CR TO SELEC TION OF THI S PROGRAM AND THE DDS ENGIN E GI MB AL 
HAS BEEN P? FV! OlJ SLY CRIVFN TC TH ~ CCRR ECT TRIM PC SI TI ON.IF THIS BUPN I S OF SU FC JC!EN T OU RATirM THA T VE HICLE 
TP A ~S I F U S AT !Gr>. TT TCN CUE TC CG/ THRUST cnFS NCT AF FFC T .~CCOMPL I SH M ~ N T OF 'HN Ell VFP Al "- CONDTT !ONS, THE N G! Mfl Al 
c~r vc fr· Jq)~ PCSJ TICN ~u n NO T eE GCNE ~EFOR E TI G. GI MBIL CRTVE TO TR TM PilSI TI ON l'·J W'lRST CA SE COl.l l D RE QUI RE 
2 l'!"JLT 0 S . 

D4(1/SUN['H'(".: 



.w-& .. ; 

PROG 
CCNT 

P40/SUNDANCF 

(11 l FOR EACH eURN A1' IGNITICN TCTAL ALLOWAeLE TI~E CELAY WILL BE SPEC!FIF~ IN THE ~ISSICN RULES. THIS DELAY TIME IS 
THE TCTAL TIME WHICH THE THRUSTING MANEUVER MAY eE DELAYEO BEYOND THE LGC CALCIJLATEO TIME Qf IGNITION. If ENGINE 
RESTARTS ARE TNVCLVED, THE ACCOLNTING OF THIS TCTAL Tl"'E DELAY IS UP TO THE CREW. 

1121 THIS PRQGRA~ SHCULC eE SELECTED BY THE ASTRONAUT BY OSKY ENTRY AT LEAST 5 MIN. BEFORE THE ESTIMATED TIME CF 
IGNITION. 

1131 FLAGS USFC IN THIS PRCGRA~: 

NO THRCTTLE FLAG - INHIBITS THROTTLING PEYONO 10 PERCE NT IF TFC IS LESS THAN qs SECONDS. 

LGC 

START OPS 
PRCGRAli' IP401 
DISPLAY PROGRAM 40 

DCES ST~GE VERIFTEC 
DI SCRETE INCTCATE 
THAT THE CPS HA.S 
BEH. SI AGEC? 

. " • 't 

<:ROUND CRfW 

.CREW PROG. 
• SELfCTION 

KfY IN OPS 
PROGRAM IP4Cl 

V37E 40F 

MONITOR DSKY: 
OBSERVE CISPlAY OF 

PROGRAM 4C 

'--"' 

CHECKLIST TIME 

P40/SUNOANCE 

) 

TOTAL 
TIME 

no 

120 

130 



j,5 
(!•1) 

HCL D 

SNAP 
• FL As 1-1 v F p P- 'I cu ~ I •••••••••••••••••••• 

• TO REC:UEST RE -
• SPCNSE tND CTS-
• PLAY AL~P~ CODE 
• TC 11\JCICATE H-H 
• THE STAGE VED!FTFC 
• CISCRETE Tl\JCIC~TFS 

• THAT CPS HAS RFE' 
• STAGEC; 

V05NCS 
Rl - 01706 
R2-XXXXX 
R3-xnxx 

• wAIT FnR KEY -
• ROARC FNTRY 

• TER~TNATE FLAS~ 

• UPCN ~FCE!PT (F 

• HR~l"'ATF 

• DO FINAL AUTO -
• MATIC REOUFST 
• TEP~TNATE 
• RCLTINE IROO l 

EX TT P40 

00 !MU STATLS C~fC~ 
ROUTil\JF (o(l?l 

PESFT II;[ THPCT Fl~( 

...__, 

crES VERB - NrU N FLA~H 
TO PECUEST PE5PCTNSE 
AND DISPLAY OF ALAR"1 
CODE INDICATE TH AT 
THF STAGE vERT F!F D 
DISCRETE INDICATES 
THAT DPS HAS REfN 
STAGEC? 

.Y .N 

KEY Ill: TER~l~ATE • 
V34F 

or FINAL AUTO 
M~TIC REQUEST 
TERMTNA TE 
Rfl UTTll: E IRCC'l 

EX IT P40 

DO !ML STATUS CHFCK 
QQUTil\F (RC2) 

_J 

P40/SUNnt.NCE 

#40 

#50 

#60 

#70 

#80 

P40/SUNDANCF 



r,,f, (,.,_) 

CCl'PUTE It\! TI AL 
THRUST CIRECTICP\ 
AP\O INITIAL VALUE CF 
VG VECTOR At\D STCRE 
VGILVI IN NE6 FCR 
PCSS IBLE "'HUAL 
SELECTION: 

Rl - VGX(LVI 
R2 - VGYILVl 
R3 - VGZILVl 

VGX(LVl - CCl'PCNENT CF 
VG AT TIG ALCP\G 
IRXVlXR. IN FPS TC 
NEAREST .1 FPS. 

VGYILVl -C C,.PCNEt\T CF 
VG AT TIG ALONG VXR. 
IP\ FPS TO NEAREST 
.1 FPS. 

VGZILVl -C CllPCNENT CF 
VG AT TIG ALONG - R. 
IP\ FPS TC NEAREST 
.1 FPS. 

WHERE R IS GEC-
C ENTR IC (Ei'IPTH 
CPeITI OR SELENC-
C Ef.<TR IC ILUP\/oR 
ORBITI RACIUS VECTCR 
ANO V IS VEt-ICLE 
IP\ERTI/oL VELOCITY 
VECTOR AT TTG. 

COMPUTE PREFERRED 
!MU ORIENTATION: 

X = UNIT (Tl 
-s,. 

V = UPIIT IT X RI 
-S M 

Z = UdT<X X V 
-S ,. -SM -~ M 

P40/ SUNDANCE 

11'10 

tlOO 

UlO 

tl20 

•no 

tl40 

P40/SLINDANCE 

.._.... ) 



~7 
(1~2) 

WrERE: 

T = H-F 11\ITIAL 
Tf-RUST VECTCR 
AT TH 

R THE CFOCENTR IC 
I EARTf- CRelT l 
CR SELf NO
CENTR IC (LUNAR 
CPB!Tl RAOILS 
VECTOR AT TIG. 

SET PREFERREC 
OPIEl\T ATI CN FLAG 

STORE DESIRED ATTI 
TUDE SPE CIFICATICI\ 
FOR USE BY ATTITUCE 
MANEUllFR ROl:TINF 
(R6CI. THE FINAL 
ATTITL!CE llILL BE 
CC~PUTED CURING RcC 
ANC WILL FCll\T Tf-F 
L~ +X AXIS IN Tf-E 
INITIAL Tl"'PLST 
DIRECTICN. f-CWEllER, 
II\ CRDER TC CCNSER~E 
RCS FUEL ANC NOT 
CCNSTRAIN Tf-E NON 
CRITICAL ~TTJTUC E 

ABOUT Tt-E THRUST 
VECTnR, WINGS ~AY 

NCT BE LE~Fl I N THF 
CC~PUTEC FH-AL 
ATT!TUCE. 

ZER O ATTJTUCE ERRCR 
Al'\C SET 1 CEGPf'E 
OFAC8Af\~ IN PCS rAo. 

J 

040/S UNCAN CE 

#150 

#160 

'170 

#180 

#190 

Ol.f1/SL•N['ANCF 



POSS 
HOI.. 0 

SNAP 

/,?" 
(1~t) 

RESET 3 A)IS FLAG 
FCR USE £Y THE ATTI 
TUDE MANEUVER 
ROUTINE !R6CI. 

DO ATTITUDE MANEUVER 
ROUT INF . IR6CI 

HAVE PGNCS CONTRCL, 
AUTO ATTITUDE 
C CNTROL AND AUTC 
THROTTLE fllOCES 
BEEN SELECTEC? 

.Y ·" 
FLASH VEPB - NOUN 
TO REQUEST 
PLFASE FERFOR"1 
PGNCS CONTROL, 
AUTO A TT ITU CE 
CONTRCL AND AUTC 
THRCTTLE MODE 
SELECTION: 

V50 N25 
Rl- 00203 
F!2 - el Al\K 
R3 - etANK 

DO ATTITUDE MANEUVER 
RCUTI NE I R60 I 

MCNITOR DSICY: 
DOES VERB-NCUI\ 
FLASH TO REQUEST 
PLEASE PERFORM 
PGNCS CONTF!OL, AUTO 
ATTITUDE CCNTPOL 
AND AUTC THF!OTTLE 
MOOE SELECTIOI\ IN
DICATE THAT "1CDE 
SELECTICI\ IS 
INCORRECT? 

• v 

DC I DESIRE 
AUTO CONTRCL? 

• v 

"-"' 

N • .. 

• Ill • 

~·; 

P40/SlJNOf\NC F 

fl?OO 

t210 

1220 

t230 

1240 

•250 

P40/SUNDAlllCE 

J 



;1 
( 1<·6) 

POSS 
HOLD 

SNAP 

WAIT FOQ K~Y

BCAQC El\TRY 

TERl'INAH FLASi-' 
UPCN RECE !PT OF 
PROCEEC CR ENTER 

.E .FPOCEEC 

.N 
• T 
.F 
.R 

IS Tl"E TC GO TC: 
ENGINE !Gl\ITICN LESS 
Tl"AN 45 SEC(NCS? 

·" . " 
FLASH VEPP - 1\(LJI\ 
TO REQUE<:T P ES 
PCl'iSE Al\n CJS
PLAY AL ~P"' CCOE 
TO JNCJCATF Tl-'AT 
IGl'dTif'PI! TIMF IS 
LESS Tf"~N 45 
SECCNC<; Awl\Y: 

VC5 ~.' (a 

Q 1- 011r3 

SET r,urCANCE 
C rN TRCL SllTTCf' • 
T O PGN ( S, AT

T!TU OC CONTROL • 
SW!TCr TC AUTC • 
ANO Tl-'RCTTLE 
SldT CH TO 
AUTO. 

•• •••• •• •• •• •• • •• ••• KF.V TN PRfJCfEf; • 

KEY IN ENTER 

MCNITCR OSKY: 
DOES ~ERR - 1\CUI\ FLASH 
Tr RECUEST PE5PONSE 
ANO OJSPL~Y OF ALAQ" 
CODE TNrICAH THAT 
CHFCKL!ST 1-'AS N0T 
BF~N COMPLfTEC ON 
TT "F? 

• y • I\ 

_/ 

D4 Q/SlJND<l.l\!(E 

11260 

11270 

f! 28 0 

11 29 0 

f300 

P4 0 / SUNOMJCF 



70 (,w;.) 

R2 - XXXXX 
R ~ - xx xx x 

loiAIT FOR KEY
BOAPC ENTRY 

TER,.TNATE FL.AS~ 

UPCN RECEIPT CF 
PROCEED OP 
TER"IPIATE 

.P .T 

.R .E 

.o .R 

.c . "' .E • I 

.E .Iii 

.c •A 
.T 
.E 

• f':C FINAL 
• AUTO"'llTIC 

?FCUEST TE?ll 
INllTE Rr.UT IPIF 
(ROO I 

RFFER TC FVENT 
Tl"ER .ANO 
F"ANEIJVER 
RULES. SHALL 
I SLIP ENGINE 
IGNITION TO 
45 SECONDS 
FROM THE 
COMPLETICPI OF 
A PllOCEEC IN
STRUCTION? 

.N .Y 

KEY IN 
PROCEED 

KEY IN TERMINATE • 
V34E 

00 FINAL 
AUTO"IAT IC Rf 
QUEST TERMINATE 
ROUTINF (RCOI 

.. 

P40/ SIJNOANC E 

1310 

•320 

•330 

f340 

1350 

1360 

P40/SUNOANCE 

J 



71 
(!•7) 

EXIT 04c 

ESTABL!Sr NE\< 
T IG Et;:UAL TO 
PRESFl\T Tl"F 
PLLS 45 SECCl\CS 

CQ!""HC US rFF 

l ~RQ CPS AUTO 
TrRCTTLE 

EXTRAPOLATE STATE 
vECTC~ Tr TIG-30 
SEC. lS ING PRE-
C IS !CN !NTEGP A-
T !Ct\. 

• IS T!!"E FRC!" IG-
• t\!TTCN NFGATIVF 
• AN[ GqEATFR TrAI\ 
• 35 SECCl\' CS? 

.v • I\ 

'- _,/ 

P40/SUNCANCF 

eXIT P40 

11370 

11380 

1390 

#400 

11410 

04OI5lll\1flA1\J(F 



n. 

POSS 
HOLD • 

SNAP • 

r"11-f"J 

(_ 

IS Tl~E F R C~ 

IGl\11J CN NFG
ATIVE. LESS 

• THAI\ 35 ANC 
• GQEATEP Tt-AI\ 
• 30 SECrNCS? 

.Y • I\ 

FLASI-
\JFP R- N(' Ut\. ••••••••••••••• •• • •• 

• TO REQUF.ST 
• RESPONSE 

mo crs 
FL AY ALAR" 

• CCf:E TC 
INCICATF 

•THAT STATE 
• vECH'R II\ -
• TFGRATTON 
• f-AS OVE'P 

LAPPEC 
• AVE'RAGE G 
• TURN ON 

TIME: 
V05NC<; 
Rl - 01711 
P2- XXXX) 
R"3 - XXXXX 

• llAIT FOP 
• KFYBCARC 

El\'T q y 

• TE!l"l INA H 
FLASf- {J PO 

• REC<:'lPT ~F 

• Tf PM INA TE 

MCNITGP DSK Y: 
ODES VERR- 1\CUN 

Fl ASH TO RE'QUEST 
RfSPnNsE ANO CTSPLAY 
A LAR~ COCE TNCI\. AT 
!NG THAT INTFGPATICN 
HAS OVERLAPPE'C AVER 
AGF G TUR N CN TIME? 

.Y N. 

KFV IN 
TFRMIN- • 
II TF 

V34F. • 

"--"' 

D4 0 / SUN('AN( E 

#420 

#4~0 

f440 

#450 

#460 

P40/ SUNDAN CE 



l 

73('4>f) 

• CC F Il\Jll 
• AUff,,HIC 
• REQUEST 
• TERMIN ATE 
• RrU Ti l\E 

(ROO) 

DISPLAY 
ON DSKY : • 
V06 MC 
Rl-TFI 
R2 - VG 
R3-CELH • 

VI' 
TFI - TIME • 
FROM CPS • 
IGNTT -
I Cf\. IN 
MIN. s~c • 
TC l\EAP - • 
EST SU • • 
MAX 
DI' AC l NG 
IS 
5S[J ~9. 
S !GN IS 
- Pl'FCPF • 
NCR"t>L 
T JG, + 
H·ERF.
AFTfR. 

vr. - ~~G ,.,_ - • 
ITUC f '.:F • 
T!-r. V[L 
OC ! TY Tr • 
3F G~l' -

EXIT P4C 

or Fr, _ • 
AL AU T
(Jr'!T l C 
RE'CUr: ST • 
TER"'ll': - • 
II Tr: 
Rr UT!Nf 
(R OQ ) 

F.X JT 
P4 11 

M(' N!T CR ') SKY: 
oesER VE C!SPLAY OF 
TFI ANC VG. 

UP DATE FVE NT TIMER 
IF OESIRF.C. TIMER 
WILL NOT llGRF.E WITH 
OSKY Rl I F IGNITION 
HA S AFF N SLTPPFn AS 
Rl WILL CTSPL t Y TFT 
TC ~F W TTG. 

V~ P !FY/SET THPUST/ 
TRAN SLATTC N CCNT POl.
LF R TC MINTMU" 
T~ PUS T PrSITICN. 

AF " no s. (f.l /TC 

_./ 

PL. O/S UNlf1AN CE 

#470 

-#480 

11490 

115()0 

#510 

'> 40 I SU ND Af'KE 



7'f (no) 

EC RY 
THRUST -
I ll!G M 1111! - • 
EUVE'<. 
I I\ FPS 
TC NEAR- • 
EST .1 
FPS 

DELTA 
V"'-MEAS - • 
URF.C 
IJELTA V 
'"1AGNIT 
UCE. II\ 
FPS TC 
NEAREST 
.1 FPS. 
THIS 
DISPLAY 
WILL E!E 
occco 
Ul\TIL 
TIG - 30 
SEC ANC 
THEN 
SHCULD 
CHA!llGE 
01\LY OLE • 
TC PIP.A 
BIAS UN - • 
TIL ULL - • 
AGE IS 
SHRT EC. • 

• eLANK 
• f:SKY IM -
• MECIAHLY 

H TIG- 35 SEC • 
BLAl\K TH!' 
DSKY DISPLAY 
(\l,N,R1,R2, 
4NO R31 FrR 5 • 
SE CONDS. 

THCnTTLE SIGNAL TS 
Ell!4BLED TO DPS ANO 
THRUST INCICATOR.I 

CHECK THRLST INOICh
TOP. (RTGHT Sif.EI TG 
ENSURE AUTC TrRCTTLE 
COMMAND IS 7F.POEO (0 
PERCEl\T INCICATIONI. 

.Y .N 

• GO TO BACKUP 
• PROCEDURES. 

CHECK STATLS OF C/W 
L AlolPS 

MCNITOR OSKY: 
AT TIG- 35 SEC 

OBSERVE OSKY CISPLAY 
TO GO Bl~l\K ~CR 5 
SECO"IOS. (NflTE: IF 
STATf VECTOR INTEG
RATION HAS RUN INTO 
THf TIME PE~ICO TIG 
- 15 TC TIG - 30 TH E 
BEGINNil\G ANO DURA 
TION CF BLAl\KING 
CANNOT BE DEF.INFO 

'--

040/SUNOANCF. 

#521) 

,530 

f540 

f550 

f560 

#570 
P40/ StJNDANC E 



7j 
[1·1 1) 

4T T!G - '! 0 SF.( 

Pnuof\J V J6~ 4C 

CISPLllYS 

COL L _AVfRAGF (. 
INTEGRAT!CN CN AT 
TJG - 1C StC 

AT TFI =- 7. 5 SC:C 
C:C "'"" .'1N r ? .JFT +'< 
T "A N<; l f , T T C ~ ' 

f ,, ·-. i r C :: THf! I\ r:-: 

s =r c ,,: ~ " .. ,i 

"' I\ r Tr"' 0
; sKv : 

AT TI G·- 10 SF C 
n ~S FDV~ PFTUPI\ 0F 
V06N 40 O!S PLAYS TG 
l'!"JlClTE Tf--A T 
A\:t:iH.GE G Jl\' TE\-DA 

T!CN f--AS STAR TFr. 

M[N !T CR OSK Y: 
IN THE F~orco fD[M 
TF J =- 00830 Ul\Tll 
TF t =- 0 0915 
orFS ~Fl TO VM 8FCOWF 
GPf~ TF R T~A N ,5 FPS 
J ND ICAT! f\J G EXf.FSS!VE 
PTD !i ~!AS fPRrR? 

. ~ : .Y 

re Tr PA(KUP 
PRCCE'"'lPFS 

H TF T = - GO PC 7 
wr Nrr ro STa PT rF +v 
TP .\l\S l h TIC~'. 

___/ 

040/SUl\!nt,flJC" 

!!5'!0 

is500 

11600 

11610 

116?.0 

Di. 0 1 S!l"J[;A~lr c 



u. (,7.J.) 

WAIT l!\TIL 
TF! = -5 SH. 

CALCULATE OLRAT!CN 
0 F SURN 

IS BUR!\ DURHION 
LIOSS H<AN c;~ 

SECCNOS? 

.N 'Y. 

SET N( THRCT 
FLAG TC 
IN~IBIT T~RCT- • 
TLE ([p.!"A!\C TC • 
p.!AXIfllU~ 

AT TIC + XX IA • 
PAC LCAOEC 
ERllSAEU: 
fll!Oto!CRY 
CCNSH!llTI 

P40/SUNDANCE 

#630 

#640 

#650 

f660' 

P40/SUNDANCI: 

"-



71(r1a) 

HOLD 

[_ 

Cf-ANGE V"Rf' eur 
RETAIN DRESFNT NCUN 
ANC DISPLAYS !N Rl, 
R2, Q3, FLASf- VFQE
NOU N TO REQLEST 
PLEASE PERFCPM 
ENGINE CN E~AELF.: 

VCJ9N4C 

WAIT FfR KfYBCllRO 
ENTRY 

'---" 

MCN!TCP OSKY: 
• OP SER Vf VERP-NOUN 

•••••••••••••••••••• FL AS H TC RfCUFST 
PLEASE PERFORM 

• E ~G I N E CN ENA~LE 

IS THIS AN ATTEMPTED 
• ENG INE RfSTllRT? 

. N .v 

• MONITOR START OF 
• +X TRANSLATION 

• MONITOR DSt<Y: 
• WAIT Ff1R lNCRFllSF f1F 
• OELTh VM INCICATING 
• SUFFICIENT ULLAGE • 
• RFCUIRfC ULLAGF 
• OE LT A V IS A 

• FUN CTlf1 N OF VfHICLE 
• WF!GHT. 

• SHALL I PEPM!T 
IGNITION Cf' 

• R<'IGNTTICN? 

. N .Y 

••••••••••••••••••••••••K FY IN PR rCF.FO 

._/ 

"40/SUNCAMfE 

11670 

1680 

f69() 

;'700 

n10 

fl20 

D4Q/ StlNCANP: 



7i 
(11 ;<) 

(_ 

SHALL r ATTEMPT • 
• TO COMPLETE 

THIS THRUSTING 
• MANEUVF.R WITH 

THE ~CS? 

.Y 

KEY IN 
ENTER 

• GO TO 
"A" 

• BELOW 

.N • 

TERMINATE FLASH UPCN •••••••••••••••••••• 
RECEIPT OF ENTF.R, 

KEY IN 
TE~MINATE 

V34E PROCEEC OR TERMINATE •• 

.P 

.R 

.o 

.c 
.E 
.E 
.o 

• E 
.N 
.T 
.E 
• R . . 
. 

-------
TURN 
OFF 
UL LAGE 
-------

GC TO .. ~ .. 
BHCW 

.T 

.E 

.R . ,. 
•I 
.N 
.A 
.T 
.E . 

-------
TURN 
OFF 
UL LAGE 
-------

'-' 

P40/SUl\JDANCE 

•730 

f740 

f750 

Jl760 

f770 

P40/SLINOANCE 



77 ( 175) 

• CC F T!l! ·~l AUTn -
• rJATTC PECU EST 

TERM[N/ITE POU -
• TINE (ROCl. 

EX TT P4 •J 

RESUME 5TATIC IJ!S 
PLAY OF VCM40 

I S TFI NF.GATIVE ANr 
GREATER T~AI\ ZFPC? 

.Y 

WAIT L!\TIL 
T"I = - 110f'OO 

cr:,.."1Al\r [F<; CN 

. " 

on Fil\AL ALTfl -
•••••••••••••••••••• ~~TIC REQUEST 

TEP MJNA TE F.(1U -
• TI NE (POOi. 

. 
!CXTT P4 C 

MCNJTCF OSKV: 
CBSERVE RETUR N OF 

ST ATIC VERB - NCUN 
(V06N40l 

• MCNITOR OSKY: 
TS Rl DISPLAY CF TFI 
NFGAT!VE Al\ C (RfATFR 
TH/I N ffRC ? 

. Y 

STAr>;f'l'3Y FCR 
THRU<; T Cf\ 
w~f N TFT = - oo eoo 

ST~NC'3'1' FOR 
TH'HJST (\! 

!M~i=CIHEL'I' 

. N 

•j 

"40/SU NC A'-ICE 

nao 

#7qo 

1800 

1810 

182 0 

#830 

P40/SUNDANr!' 



.ro(,,~J 

\.llIT O. 5 SFC. 

Tl.JRN CFF LL UGE 

TUR" CN C~P TVC 
HNCT !CNS 

CHANGE TFI CISPLAY 
TO TFC !N Rl: 

V06 N40 
R l - TFC 
R2 - VG 
R3 - CELU VM 

TFC - T If"E FRCI'' 
E'~GINE CUTOFF. IN 

MCNITCR DS!<Y: 
•••••••••••••••••••• OBSERVE CHANGE OF 

•• TFI DISPLAY TC TFC 
• TN R l 

MIN ANC SEC TO NEAR- • 
ESJ SEC. STC:N IS 
- BEFORE • ~FTER 

CUTOFF. 

.. 

ESTIBLISH CELT~ V 
~CNITCP (PEFfD 
SECTION 5.3.3.4 CF 
R~571. 
(NOTE: IF THF CELTft 

• HAS FNGJNE IGNITED? 
• CHEC K THRl.J ST JNOI-
• CATOR (L EFT SJCEI TO 
• INDICATE 10 PERCENT 
• CHIMRER PRESSURE 

((ORPESPONCING TO 
• THRUST/TRANSLATION 
• CCNTRCLLER SETTINGI • 

• N .Y 

P40/ SU"-!CAN( F 

#A40 

•850 

f860 

•870 

f880 

P4Q/SUNDANCE 

) 



8/(177) 

V WfN!TfR rCES !\CT 
DETECT T~RU5T IN ~ -

10 SECCl\ OS FPCM REC- • 
~!PT CF F.l\GINE rl\ 
COMMANr IT IS CCt\S -
I CERED THRUST FAIL. 
IF THE DELTA V ~r\l - • 
TOP CCFS NOT rETF:T 
TrRUST FCR 2- 4 SF: 
ONDS DURING 1\fR~AL 

T~RUSTTNG PERIODS IT • 
IS CCNSTCEREr fl 
THRLST FAIL. II\ T- E 
EVEl\T CF t T~RL ST 

FAIL, TrE PRCGRh~ 

Will RFTURN TC TH= 
TTG - 5 SEC PCTNTI • 

• THRUST 
.CK 

.NC 

.T~PLST • 

CO~MANC FNGINE 
CFF 

TURN CFF CAP Ty( • 

FUNCT ICl\S 

~~Tl\TATN VG er •- • 
PUT AT ICl\S FOR 
PCSSIRLE FUPTr=Q • 
ThPLSTTl\G. 

([W~AI\[ +X 
Ul LAGf TPflN<; 
UTICllJ C? J~TI 

J 

"40/ SIJl\Jf:Al\Jf E 

'lfl90 

1900 

#910 

#920 

#930 

f940 

P40/SllNl"~/lNC F 



g;;._ (l'li) 

RESET TF( DIS 
PLAY IN "1 Tr 
5ge~g. 

AT TIG +XX SEC (A 
PAC LC8CEC ~RASIBLE 

MEfolCRY CONSTANT.I 
COllll.ANC 1HPOTTLE 
TC folAXIMUI". 
IF ~C lrPCT FLAG IS 
RESET. !I.E. HURN 
OURATIC~ WAS CALCU 
LATEC 10 eF GRF.ATFR 
THAN 95 SECl. 

TrRCLGl-'OUT Tl-'E 
THRLSTif\G 11.~NFUVER 

THE LGC WILL MC~ITCR 

TrE h~CLE 8ETWFFN 
Tl-'E DESIREr 1HRLST 
VFCTCR ~NC TrF 
MEASURfC TrPUST 
VFCTnP, IF Tl-'!') 
ANGLE BECCl-'ES 
GREATER TrA~ 4, rF 
GPEFS TURN CN opr 
GRAlll flt tR~ FUT CC 
NCT CrA~GE THF C~KY 

• AFTER XX SECOl'\OS 
• • CRSERVF TrPUS1 IND! 

•••••••••••••••••••• CATCR TC INCTChTE 
PEPUl'\1 AUH' 

• THR OTILE CCMMANO 
• l~IGHT SICEI ANO 100 
• Pf PCFNT CHAMBER 
• PP~SSUPf ILFFT SIDE! 
• ALSO AT THIS "TIME 
• TFC \'Ill L SIART 
• CO UNTil\G CCWN. 

• Y N • 

• RURN DURATION WAS 
• CALCULATED TO RE 
• u= SS THAN o;5 
• SECONDS • 
• TH~PEFOPF folAXI -
• MUM THRCTTLE WILL 
• N~T PF CCMllANOEO. 

• MON ITCR DPS 
• THPUSTING: 
, 1. OSKY: 

Ql - TFC 
SHCULr. RE 
cFrREaSING 

R~ - VG Sl-'CULC RE 
DECRFhS rw-: 

R3 - DEL1A V" 
SHCULC INCHhSE 

P40/SU NDAN CF 

#950 

#960 

#970 

11980 

•990 

P40/SUNOANCE 



l'3 en) 

fl!SDLAY. STCPr aLa 0 ~ 

CCOE (14071. (Qf'FFR 
SECTIC~ 5.3.3.4 CF 
R557l. 

• 2. F[]A! - ftTT. FRRCRS 
• SH CULC B~ LFSS THAN 

cEGREF. 

• ATT RAHS Sl-01Jlf1 Bf 
• LFSS THAN ( P fQl.JAL 
• TO OEGRE E/SF C • 

• 3. THQUST INDICATOR 
• LEFT CI DE: PERCENT 
• MAX CHA~9ER PRESSUPF 
• R!r.HT ~TOE: LGC 
• THC~TTLE CC MMANO 
• PFRCENT FULL THRLST • 

• (N CTE: A P0 GGRAM 
• ALftRM WILL CCCUR IF 
• THE ANGLE PFT~FEN 

• THF DESIREC Tl-RUST 
• VFCTOR ANC THE MEI -
• SUPFO THRLST vECTOR 
• BECOMES GREA TER THA N 
• 45 OFroREES. TO 
• IDENTIFY THf ALIRM 
• KFY IN VC5NOSF • 
• EXPECTED ALAR~ CODE 
• IS 01407.l 

• !DENT !FY Et.PLY, 
• NCRMAL, OR l dTE 
• FNG!Nc CUTOFF FROM 
• 15SFSS~ENT CF r.SKV 
• Dl SPL .~ vs. 

.E . N 
• !\ • ,., 

• R • ~ 
• L • ,..-
.v 

.( 
.c .u 
.U .T 
• T • (1 

• C .F 
.F .F 
• F 

• l 
• A 
.T 
• F 

.c 

.u 
• T 
.r 
• F 
• F 

PLSH fNGTNF 
STOP OIJSH 
RLTTCN 

040/SUNCAP'.l(F 

#lOOO 

#1010 

#1020 

111030 

111040 

ii I 0 50 

Dt. <) f SllN[\f\NfF 



81 (1SC) 

LGC CQ~MllN[S ENG I NE 
OFF ~~EN INCTf ATFC 
~y CLTr:FF ECUATICN 

REMCVE CAP TVC 
Ft.:NCT ICl'<S 

TER~INATE CELTA V 

MAll\lAir-. VG 
CC~PLTATICN~ AFTFP 
CUTOFF FOR PCSSIPLE 
NIJLLINr. ev ocs 
TR!~MJNG ~~NEUVER 

(NOTE: SFF ASSUMP
T!CI'< (;:>) teCVfl. 

tlf'J.fl 

<= D( /v 

AP.f \if 

GC TC 
811( t<t;P 
PRC( F[)lJRES. 

f)T'iARM nPS 

""" 
FPr: M 
llPl'VE 

"" n / s u~· c t."1( t' 

111060 

•1070 

noso 

#1090 

llllOO 

P4 0 I <;t !~' f,All.!C F 



'l5r,P1) 

HOL [) CLASH VER~ - ~GUN Tu 
o fQl.;fST PR OCE ErJ . 
HCLD DISDL~V OF TFC 
AT ITS FI~AL VALUE: 

1116 llJ4C 
Rl - TFr 
R2 - VG 
R3 - DEL 1A VM 

r>.CTE: SEE ASSUMP 
TICN !2) Al'CVFl. 

WAIT FCR Kf¥PO~RC 

ENTRY 
TER~INITE FLASH UPrN 
RECEIPT CF FPfCEEC 

• p 
• Q 

• c . ( . ~ 
• E . ( 

l~PQ ATT! TUr.E FRRCP 
ANC SET .~ CF~REF 

OFA[BA~C !~ FCS COP 

"'rNJTr:P IJ S~v: 

OPSFR VE V E Rf - ~GUN 

FL ASH Tr REOUFST 
po r ccFr ANc C!SPLAY 
OF TFC, VG ANC DELTA 
VM. 

RE\.CRC THESF VALUES 
AS CESl'lEO. 

l(EV IN PROCEED 

J 

04 0 / SUNf:t.'!f F 

fl 1110 

#1120 

#1130 

#1140 

#ll50 

llll60 

Pt..O / SlJNDl\Nf~ 



HOL [l 

n(,f,_) 

FLASH VEQP. - 1\rUN Tr 
REQUEST QESF[NS~ Al\C 
DISPLAY CC~FCNFNTS 

rJF VG ( L" l : 
Vl6 N~ 5 

Rl - VGX!!f"l 
RZ- VGY(L"l 
R3 - VG7 (Lf"> 

CCM FCNEl\T S OF THF VC 
VECTOR RESrLVF[ 
ALCNG THE r~ESEl\T 

X, Y, Al\C Z AXES. 
THE VG VECTCF Will 
BE UPCATEC F.V Tr F 
STEER 11\G l(CPS 
DURING E~CH CC"PUTA 
T JC!\ CYCLE. J': FP S 
T( NEAR EST .1 ~os. 

(NOTE: SFE ~SSU"D-

T IOI\ 121 AP(Vfl. 

hAIT FCA KFVP.CARC 
E~TRY 

TEO"INATE Fl~Sr UPC!\ 
RECEIPT CF FPOCEEC 

RESTCPF A STP( ~ftUT 

SPECIF!~[ CFArnal\r, 
l !1"1 TS Jiii UP. 

~r~ JTrP DSKV: 
rQSEDVf VERP - NCUN 
FL~SH TC RfCUEST 
Rr50 ~ 1\SE AND rISPLAV 
rr"DONfNTS n= V~fL"l 

TO NULL OUT 'JG 
cn"POl\El\TS CO"MAND 
MANUAL TP ANS LATJCNS 
ANC RCTATICl\' 5. 
(~OTF: THI S ~ANEUV FA 

TS AT THE OPTION OF 
THE CAFW. I 

THF <lRP IT AL JARA 
METER OISPLA '" 
RrlHINE IR30l "AV RE 
SFLF.CTfr AT THIS 
T!MF 1Ve2El TC 
"CNJTCR CCNT[l\UOUSLY 
UDChTEC VALU~S nF 
APO ALT, PFR ALT, 
ANC TFF. 

KFV Tl\ poccr:r 

04 0 1 suNC,A'ir F 

P4(1/SlJN flA"1( E 

#1170 

#1180 

111190 

#1200 

#1210 



'l'l 
(!~3) 

ZERO RE~DEZ~rus 

TRACKI~G - ~ARK 

CCUNTEP. 

DO FINAL ~UTO~ATIC 

REQUEST TER~I NAT E 
RCUTINE (ROOI 

EX IT P40 

CHANGE CC~TFCL NCTfS 

LOGIC REV lS PCN # ~TT 49 

DO FINA L AUTO~ATIC 
REQUFST TER~ INAT E 

ROUTtNE (RQQ) 

FX IT P40 

LOGIC REV 20 PCR - ~AS~ - R.6 + PCN- ~IT- 71 + FCN- ~IT- 79 + PCN ~IT 92 
PCR -N ASA-~5 

LOGIC REV 21 PC~ ~IT 401.3 

J 

P40/ SUNf:ANC I' 

111220 

111230 
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'1fj) 

PU" P l"J SF: 

r SSU"DT Tl.NS : 

++ 
+17 
+40 1 
++ 

++ 
+17 
+EDIT 
++ 

J 

\ r-r 1 I. r r c ~ r t JT F " 1_ r c;i ': r I-' F r K 1_ r s T r ~ T F :. P r ' 

P c~ Po r r c• .r... ' ·
1 

( n t~ 1 L CG Tr C' f: IJ l 7 'll/17/ S" 

(1) TC ''"f' IJ Tf ~ "~FFr Q:iE r T"-'U rQJ ~N T .\TT"~ ' .~'J r: A VFl-'!ILF ~ TTTT !JnF r-ro A~ prs THP l'S TI N('.; ,.. , .j ~!JVf'R. 

!2l TC rr Tf- f vr:•T C LE ~~"rU\IFD TC Tf-r Tf- QUS Tl" G ~ TT!TUri:. 

('ll Tr f'Rr'V !U 'L)TO " LE Cf CD L H~ c r,R "ANU\L EXEC l ' T!CN rF Tf-F Tf'P IJST! ~?. MA"JF;UV<=R TN Tl-'" '.TTIT IJ'} E urLo ,..ore. 

( l I THE T :~RGFT r~~-·~ !: TF.RS HllF Ff"" CAt.rul'TEC Ar--r STCRFr !~ THF l.GC ~ y PD!IJQ <=Xl'C. lT!r'N 0F t. "f.'f -TH RUSTING PPCG"A"• 

(?J Tf-' F P~Cll !""f ~TFEQf"-C ':'( Uq!f1\S AR:' rr •! TIFff r pv THF PRi r" PP.F -T '-'D L: ST PR"GPAM, WHICH 1' TTHFR S CT !EXT DF.LTA VI 
[lR oc:scr (L ·\ "f'FRl) r1-r C l(TfCQ ~IOL r.FLT~ v FL\. Fro FXHR•JAL CE LT t v ST'':RP'G, v r. TS C ALrlJLAT':O n•1r:c FnP TH':' SPF(!FfED 
TH'F rf I G':! Tl t~ . Tf-F ~'~ fTCQ Q"' T~ ') •JD!•JG TH l!S T! Nl. Md• IJ"JT!L T'-'F (D~ \,/ ' iCTH0 !CS Tl-'F t "r Tl-l~T p r~ THH; ~TTI\''; .... ~<; f'CCN 
c c " p L E T F r ' H' F I_ c c t..: c c ~ F s v c O · L v -~ <; A D ~ s ll I T c F Ar c I F Q r " f T E R TN D L T s • 

F ro l ~vpor1 <TFe CCT ~G VG TS (,\Lf:l!LATf!: ~ ~IC UP rATF ST ~I L -~DL Y, l-'['•IFV:' 0 !T !S ~ lS " uo r .\Tf 'l <'':Dl'1D IC~.l.lY BY lh"PE~T 

5CLLTir~ s Tr rrDcFrT F[P ((-'~~r e s l ~ THE l_V CT I TE veer "· 

( 3 ) l T rs ~r ~~8LLY Of1 L! Of0 THAT Tl-lF !SS Rf r N Fr. ~ ! ~!~!MU~ rF 15 ~l~LTF<; DDJ('D T~ TYFU'll'~ Mft'JFlJVCD. 

(4) THc EV FNT T 1v;oo JC SfT T( (( IJ q TC Zf'D[ AT TIG. 

(51 THE JVL: I S rN a~c Tf-F IvU (QJCNT~T! CN SfTF""INITJCN PR\GRAU (P51) HAS eEFN rO .. DLETfC REFrRE S~LECTICN OF THIS 
PoC[RAv. 

(6l ore I G"I TI O~ v~y p c Sl! PP=r ~tYONO T>;~ fS T A~l T~Hfc T!G IF D FS!F=~ ev THE ( RFW. 

(7) THF x - A X!~ ~~ERP![)[ ('Pl!(~ PRDVICES Tf-E CPfW WITl-l THF AR!LITY rn cx~ocrsc VANt lfl c n~ r~PL a~nur THE Lv x axrs 
WJTI-' TH~ ATTI TUGE \C'TQ(LL~P fVF~ THJUG I-' THF FGN\S !.TT!TU[) [ rn•'TROL Ml'r:J E TS AtJTn w•tfN TH"~ CrJ ~!TROLLE'R !S P.ETUPNE'1 TO 
CETE~IT Tf-0: PCNCS r:\NPS TH" YAW ROT'; F l Ar>PR[)(l'-'AT(l. Y l OEG REE/SECC''![', ~T!· P"S TY" YA '• ATT!Tll" f \.IHE~ THC YAW QATE IS 
CMADFC, H IO Tf-E~ '-'~!~T A!': ' Tl-'OT HT]TIJ[)e, 

TH [ x - AX(C n vE PO !'JE [DTICI\ IS l\LW6YS AVAILABLE TC THE (RFW EY CEDT WYE~ THF Lr; c rs SPFC!FYI'JG A DESIRED YAW 
ATTIT Ul' E. TH US Tf- F CPTI C~ 15 l'Jf- IB IT fC F\V Tf-IS P PrCR~" nNl.Y ['UPI NG T!J C HTIT UD " MM1 =uvFR Tr TUE THRUSTJl\11; ATTITUnE 
!SEE ~f, Cl 

(RI Tf-f rn:KFr [(~>IGU~tTJ 1 1\ re TH~ V~HTCLF!SI I- AS peFN D!'~VI OU SLY F"TfRC[) IN THf L~(. 

(Sl Tf-r J 'HC [~r rAT~ ~Ct.JTTN" (Q (n l Hl\S G"rN PEP FGPM <:'[1 P~l(P Til S[t.= fT! O'' re- Tl-lTS 0 PCr;R t, "• 

'l O l Tt--1 <; ocrr.o A~ SH\Llr: or SFLFCT ~D eY nii: ASTR[l\~LT PY [) SKY E~TRY H l.F A<;T 5 '-'II\' • 'ff F(lQJ" Tf-'C: ESTIMATFf) TI~E QF 
IP. ITir~. 

0 41/SU NfHNCF 



</Cl . 
u f't.,.J 

PP OC 
rrr-'1 

Lrf 

START RC<; pcrr ~ A~ 

( D4 l) 
DISPLAY PROGi:-~v 41 

QC l"U STATLS Cr[(K 
i:t CUTl l\!E (R02l 

CC"PLTf ll\ITPL 
THPDST C!PF(TJn l\! 
.HC II\ IT l ~l V.OLUF. 
1F VG VFCTCQ A~f) 

<;T[QE VG!LV l IN ~et 

F[Q PC~S!Plf "h~UAl 

S'=LFCTICN: 

Ql - VO!LVl 
R?.-VCV(LVl 
CJ3 - VG7Cll/I 

crruNr: r orw 

. CPf w PPCG • 
• SELECTJ fJ "J 

KFY I~ RCS PRCGRAM 
(D41) 

V37E 41F 

"Cl !TC" !')SKY: 
CRS " RVE GTSPtAV f) F 

PRl'GllAr.< 41 

DO [ML STATUS CH FC K 
RrUT[ NF (RC?l 

\HF C:'< LTST TI "F 

P4 l / SUf\JfJANfl' 

T'JTAL 
Tl"IE 

•10 

1120 

130 

1140 



11 
c«1) 

VCX!LVl-C C~PONEN T rF 
VC l>T T !G ~. Lf"'NG 
(RXVlXP. IN FPS TC 
NHQFST .1 FPS. 

VGY!LVl -CC~FrNENT rF 
VG ATTIG ALON G VXP. 
IN FPS TC N"AREST 
• 1 FPS. 

VGZ!LVl -CC MFCNENT CF 
VG AT TIG ALCNG -R . 
IN FPS TO NEAREST 
.l FPS. 

WHERE R IS GEOCENT 
RIC !EARTH CR~!Tl CR 
SELFNCCENTRIC !LUNAR 
OQBITl RACILIS VECTC~ 

ANO V TS \IE'HICL E 
INERTIAL VELOCITY 
V EC TOP. llT TlG. 

CC~PUTE PRFFFPRED 
!!IU ORIEllJTATTO\\J: 

X = UN IT T 
-S M 

Y = UNIT !TX Rl 
-S M 

Z >UNIT (X X Y 
- SM - SM - SM 

Wf-IFRE: 

T = THE INITIAL 

THRLST VECTOR. 

~ = THE GFCCENTRIC 

!EARTf-1 CRBJTl OR 
SELfNCCENT<llC 
!LUNA~ nRRITl 
RAC!US vEr.TnR AT 
TlG. 

J 

"41/SU'JDl>NCE 

1150 

#60 

#70 

#BO 

1tqo 

#100 

P4 J /SUNCt.~J CF 



q;;;_ & «~) 

SET PR~FERl'[ D 1 R!EN 
T/IT!C1N "'LAG. 

STCRE DES!REr ~TTI

T~CE SPECIFIC~TICN 

FCR USF ev flTTITUr E 
MnNEUVFR RCLTINE 
(R60I. THE FIN AL 
ATTITUDE ~Ill 3 E 
CCMPUTEC CURING R6C 
AND Wlll FCTNT TrF 
L~ +X AXIS IN THE 
INIT!Al TrDLST CI
RFCTICN. 
HCWEVFR, IN CRCER TC 
CCNSF.RVE RCS FUEl 
ANO NCT CCNSTRAIN 
TrE NCN-CRIT!CAL 
ATTITUDE APCUT TrE 
THRUST VECTCR, WINGS 
~AY NCT RE LFVEL IN 
THE CCMPUTFC FIN/IL 
ATT!TUCE. 

ZEPO ATTTTUCE FPP(O 
ANO SET .3 CEGRfES 
CEACRAll:C n1 i:-cs CAP 

IHSF.T o AXIS FLAG 
FCR USF PY TrF ATTI
TUDE ~ANEUVEP ocu-
T l'JF CRHI 

n 11 SU NT' JH!( F 

#110 

IH2'l 

11130 

#140 

fl50 

0411 SUN DA NC F 



'!SM~ 

AT TIG-
3 5 SEC 
BLANK 

• er F! l\A L 
• AlJTOMAT!C 
• RECUEST 
• TFR"! NATE 
• PClUTINF. 

!POO l 

rX!T P41 

THE OSKY • 
DISPLAY 
(V,N,Rl, • 
R2, ANC 
R 3) FOR 
5 SECCNCS. 

AT TIG - 30 SEC PETURN 
Vl6N'l5 OTS"LAYS 

CALL AVERAGE G 11\TE 
GRAT ION Cl\ ~T TIG - '0 
SFC. 

f")(1 F I Ill - • 
AL fi lJT - • 
OM ATtC 
RfO U':ST • 
TF.Rt'IN - • 
AH 
PCUTINE 
(R CO l 

FX fT 
P41 

Mf' NI TnP OSKY: 
AT TIG- 35 SfC nR
SEPVF. OSKY DISPLAY 
TC GO BLAl\K FCR 5 
SECCNOS 

MC"JITCR DSKY: 
AT T!G- 30 SEC oe 
SE''!VF. RETUPN rF 
Vl6N85 D!SPUYS 
TO INCICATF T~AT 

AVERAGE G INTEGRAT 
ION HAS STARTEC. 

P4 l / S U~!OA NC F 

#?70 

#2R.O 

1!290 

#300 

#310 

041 I SUNO.H!(F 



HOLD 

'" ("!;;.) 

WAIT lJ~TIL "TF! 
- 0'.l~OO 

FLASH PPFSENT VFPP. 
l\JCUN (Vl6N851 Tr. PF 
OU<:ST P E<;Pf\!\SF. 
MAINTAIN CISPLAY rF 
V\. IL") CCMFCNENTS. 
(NOTE: SEE ASSUMP 
TION (:>! APCVFl. 

WAIT FOQ KFVP.O~RC 

FNTPY 

TFQMIN~TF VEPA- NCU~ 

FLAS~ UPON Pf[f [PT 
f1F PR<:C FEC 

MCN!H'P OSKY : 
CRSERVE VEDP. -NOU~ 

FU.SH T(l RFCUFST 
RfSPrJ"lSE AT L':r 
ASSUMEC TIG. 

(flMMAll.0 "ANUAL 
RCTAT!ONS ANO 
TDANSLITICNS TC NULL 
VG fOMPCNElliTS 

THE OPeITAL PARAMET
ER DISPLAY ROUT!lliE 
(P301 "AV AE SELECT
FD Al THIS lIMF 
(V~2Fl TO MONITOR 
CCNT!lliUOUSLY LPrATFO 
VALUES OF apo ILT, 
DfQ ALT, ANr TFF 0 

WHEN MINEUVEP TS 
[('MPLFTF KEV IN 
PRf'(f EO 

"''' l/<;UNCA' (" 

H3?') 

11'3 3 0 

11340 

#350 

#360 

1137') 

P4 l / SlJN!'ANf f 



'!7 {t 93) 

RE STORE ASTRONAUT 
SPECIFIED DEACB~~D 
LIMITS IN C~P. 

ZERO RENC EZ llOUS 
TRACKING !"ARI< 
COUNTER 

DO FINAL AUTOMATIC 
REQUEST TERl"INATE 
ROUTINE (ROOl. 

EX IT P41 

CHANGE CO~TRCL NOT ES: 
LOGIC REV 16 PCR - ~ASA 8t + PC~ - l"IT- 71 

LOGIC REV 17 PC~ l"IT 401.3 

DO FINAL AUTO~ATIC 

REQUEST TERMINATE 
ROUT I NE ( ROO I. 

EXIT P41 

J 

P41/SUNOANCF 

1381) 

#390 

1400 



n 
(196) 

PURPOSE: 

J 

aort_L( r_r) ,,PUTEP LCGJC rHF(KL !ST ll'HE ·~ FA(.f 

APS PPrGRA" (p.:,;:i l LCG!C oFV ?O Ol/17/60 

Ill TC CG,,PUTE fl PREFFRRED P'U CF!ENTAT!ON mo A VFHTCLt= ATTIT!Jf"\J; Ff"~ A LM l\PS THRUSTING M/\~IFl'VE'l. 

12) TC er THE 9E~JrLE "'ANFUVFR TC THf THDUSTING ATTITUDE. 

(3) TO CONTROL THE 0 GNCS CURING COLNTDCW N, !GN!TI0N, THRUSTING, AND THDUST TFRM!NATlON nc A PGNCS CONTROLLED APS 
MANEUVER. 

ASSUMFT!ONS: Ill Tl-'E TAPGET DAP! 11 ETC.i<S 1-' ll VE f'FE'N CALC• JLATED AND STORED l.N T'--1( LGC fW PR!fJR EXFCUTJO "l OF -'I POE - THRUSTING PROGRA.M. 

(2) THE PECU!REC STEEoING EQUATI ON S AAF IDENT!FIEC BY THF PRIOR PRF-THRUST PRrGRAM,WHICH ElTHEo SFT !EXT DELTA VI 
OR R<:S ET (LAM BEPTI Tl-'F EXTFo N ~L DELTA V FLAG. FOR FXTERNAL DELH V STFC:R!MG, yr; IS CALf.l JLATErJ ONCE COR THE 
SPECIFIED Tl " f OF l~~ITIO N . THEPEAFTE P BOTH DURlNG THRUSTING AND UNTIL THE CREW NCT!F!ES THF LGC THaT APS AND RCS 
TRI" THRUSTING HtS eEF' CCl'PLETfC, THE LGC UPDATES VG ONLY AS A RFSULT OF ~ C CELFRO~ETEP INPUTS. 

FOQ LAM8[P.T STEEPI NG VG IS CllLCULATc D AND UPCtTE D SIMILARLY, HOWEVEP IT IS ALSO UDDATED PERIODICALLY BY LA~BERT 
++ SOLUTir~s TC CCRRECT FCR CrA NGCS l N THE LM STATE VECTrR. 
+20 
+401 (3) IT IS NOP"~LLY REQU!RfD Trl\T THE !SS BE ON FCR t MIN!l'Ufol CF 15 "INIJTES PRIOP TO A THRUSTP; G MANEUVER. 
++ 

++ 
+20 
+ED IT 
++ 

(4) Tl-'f i:'VENT Tf,,ER IS SET TO CCLNT TC 7ERO AT TTG. 

15! ENGINE IG~ITTO N MAY eE SLIPPED BEYOND THE ESTABLISHED TIG IF DFSIQfD BY THE CRFW. 

(61 IN Tl-'E EVENT TrAT THE CUIDA ~r E CQN TROL SWITCH TS CHANGED FROM PGNCS TO AGS CUQING A THRUSTlNG MANEUVER, THE LGC 
WILL CC ~TINUE COfo/PUTATICN OF POS ITION AN O VELOCITY, THE DESIRED THPUST VECTOR AND THE DESIPED ATTITUOE ERRORS, 
BLT IS ~C LONGER RESPO~SIPLE FDR THE MANEUVER. 

(7) THE X- AXIS CVERR!DE OPTICN PPOVlDES THE CREW WITH THE ABILITY TO FXERCISE MANUAL CONTPOL ftBOUT THE LM X AXIS 
WITH THE ATTIT UDE rc~TD(LLEP EVEN THOUGH TH~ PGNCS ATTITUDE CONTROL MODE IS AUTO. WHEN THE roNTROLLER IS RETUPNED TO 
DETENT THE PGNCS C~fo/PS THE YAW RATE TO AP 0 RCXI"ATELY 1 DEGREE/SECOND, STORES THE YAW ATTITUDE WHEN THE YAW RATE 
IS CA"PFD, AND HEN l'~ll\TA!l\S H~T ATT!TUDE. 

Tl-'E X-AXIS CVFPRI1E rPTIOI\ I S ALWAYS AVAILABLE Tr THF CREW EXCFDT WHEN THC LG( IS SPECIFYING A DESIPED YAW 
ATTITUDE. THUS TrE CPTICN IS iNHIBITED BY THIS PROGRA" O~lY DURING THF ATTITUDE MAN~UVFR TC THE THRUSTING ATTITUDE 
!SEE R6CI. 

W~FN THE ~TT!TUCF ~ODF CONTROL SWIT\H IS SET TC AUTO AND X- AXJS OVERRIDE IS PERMITTED THE YAW ATTITUDF CONTROL 
SUB MODE IS RATE CC"~ANC/ATTITUCf rnLD. 

(8) THE COCKEC CCNFICUR~TION OF lHE VEH! CLE!Sl HAS eEFN DREV!OUSLY ENTFRFD IN THE LSC. 

191 FOR EACH B ~ RI\ N IG~ITICN TrTAL ALLrWA8LF TI~E CflAY "WILL BF SPECICIEn IN THF ~ISSION PIJLFS. THIS DELAY TIME IS 
THF TOTAL TT~E W~l µ T~E THRUSTING MANEUVER ~AY eE DELAYEn BfYnND TH~ LGr CALCULATFO Tl"E rF lGNITIDN. IF ENGINE RE
STARTS ~RF INVCLVE 'THF ACCCUNT !NG OF THIS TCTAL TT"E DELAY IS UP Tn THE (QEW. 

(10! THF LOAD :ap rnTA RDUT!NF (R03) HAS BEEN PERFORMFD PRJCR TO SELECTION OF T~IS PROGRAM. 

(lll THIS PROGGA~ SrCULC PE SELECT~C PY fHE ASTRC~AUT RY nsKY ENTRY AT LfAST 5 MIN. RFFQqf THE ESTIMATED TIMF CF 
IG~ITIO~. 

P42/SllNOANCE 



PROG 
CONl 

POSS 
HOLD 

SNAP 

/{)0 

<-~•) 

L\r 

START APS PROGRA~ 

IP421 D!SPLllY 
PROGRA~ 42 

DOES STAGE VERIFIEC 
DISCRETE INCICATE 
THAT THE CPS HAS 
BEEN SHGEC? 

.v .N 

• FLASr VEPB - NCUN 
• TO PEQUFST RES -
• PCNSE ANC DISPLAY 
• ALAR" COCE TO 
• INDICAlE THAT Tr~ 

• STAGE VFRIFIEr: 
• CISCRETF INCICAT-
• ES TrAT TrF OPS 
• f'llS "-CT eFEN 
• STAGED: 

VC5 NOS 
Rl - 017Ch 
R2 - XXnx 
R3 - XXXXX 

GR CUN(' C RFW 

.CRFW PROG • 
• SELl=CTION 

KfY IN APS 
PRnGRAM (P421 

V:HE 42F 

MC:NITrP r.SKY: 
OBSFRVE CISPLllY OF 

PRnGRAM 42 

DOES VFRB-NCllf\ FLASH 
TO REQUEST RESPONSF 
ANO DISPLAY OF ALAPM 
COO F IND!CATF THAT 
THI= STAGF VFRIFIEO 
DISCRETE INCICATES 
TH~T THE DP5 HAS NOT 
BE'EN STAGE('? 

.v .N 

C!-'FC'<LIST TI "F 

P42/SUN!'All!CE' 

TOTAL 
TJM!= 

IHO 

1120 

130 

140 

•r;o 



101(111) 

• WAIT FOR KEYBOARD 
• ENTRY 

• TERMINATE FLASP 
• UPCN RECEIPT OF 
• TERl"INAH 

• DO FINAL AUTOMA -
• TIC REQUEST TER-
• MINATE RCUTINE 
• {ROO I 

EXIT P42 

DO !MU STATUS CHECK 
RCUTINE IR02l 

COMPUTE llli!Tltll 
T~RUST CJRECTION AlliC 
Illi!TIAL VALUE OF VG 
VECTOR AND STORE 
VGILVI IN Ne6 F[1R 
PCSSieLE l"AlliUAL SEL 
ECTION: 

Rl - VGXILVI 
R2 - VGYILVI 
R3- VGZILVI 

VGXILVl -CCl"~CNENT CF 
VG AT TIG ALONG 
(PXVIXR. I~ FPS TC 
•JFAPEST • l FPS. 

KEY IN TERM!NATF • 
v 34E' 

DC FINAL AUTO
MATIC REQUEST 
TFRMINATE 
ROUTINE' (ROOI 

EX IT P42 

DO !MU STATUS CHECK 
ROUTINE (R02l 

j 

D42/SUNDANCF 

!160 

t70 

tao 

190 

'100 

P42/SUMOANC>' 



10.J..(1>lr) 

VGY(LV) -CC~FCNENT CF 
VG AT TIG ALCNG VXR. 
IN FPS TO NEAREST 
.1 FPS. 

VfZ{LVl - CC~FCNENT CF 
VG AT TIG ALCNG - R. 
IN FPS TO NEAPEST 
.1 FPS. 

WHERE R IS GECCENT 
R!C ( EARTI-' CPBITI 
OR SELENOCENTPIC 
(LUNAR CReJT) RACIUS 
VFCTOR. ~NC V JS 
VFHCLF nFF<Tll\L 
VEL CCJTY VECTCR AT 
TJG. 

COMPUTE PREFERREC 
I~U ORIENTATICN: 

X = Ul\IHTI 
- s" 
Y = 1,;NIT(T X RI 
- s" 
l = UN IT ( X X Y 
- s" - s" - s~ 

WI-ERE: 

T = Tl-'E INITIAL 
Tl-'PLST VECT!JP 
llT IGI\ IT ICN 

R THE' GECCENTR IC 
IF.ARTf- ORBITI 
CR SELEt-<OCENT 
R IC (LUNAR 
C'RRITI PACIUS 
VECrnR .8T TIG. 

P42/SlJNDANf:E 

illlO 

11120 

•na 

11140 

IH50 

P4?/SUNDANCF 



/03 
(iq9) 

SET PRF.FERREC 
ORIENTATICN FLAG 

STORE CESIRED ATTI 
TUDE SPECIFICATICN 
FOR USE BY ATTITUDE 
MANEUVER ROUTINE 
IR601. lHE FINAL 
ATTITUCE llILL RE 
COMPUTED CURING R60 
AND WILL FCINT THE 
L~ +X AXIS IN THF 
INITIAL Tt'RUST 
DIRECTICN. ~OWEVER , 

IN CROER TO CONSERVF. 
RCS FUEL ANC NOT 
CCNSTRAIN T~E NON
CRITICAL ATTITUDE 
AeOUT THE T~RUST 

VECTOR, WINGS MAY 
NOT BE LEVEL IN Tt'E 
COMPUTED FINAL 
ATTITUDE. 

ZERO ATTITUCE ERROR 
AND SET l CEGREE 
DEACBAND IN RCS OAP. 

RESET 3 AXIS FLAG 
FOR USE BY THE ATT 
ITUDE ~ANEUVER RrUT
INE IR6CI 

DO ATTITUDE MANEUVER 
RCUTINE IR6CI 

DO ATTITUDE MANEUVER 
'WUTINE (R601 

J 

P42/SUNOANCE 

•160 

#170 

#180 

#190 

#200 

#210 

fl42/SUNDANCF 



POSS 
HOLD 

SNAP 

;o"f 
{)oD) 

HAS PG NCS A/P ~NC 

ALTC i"CCE PEEN SE 
LECHD? 

.v . " 
FLASH VfPP - NCUI\ 
TO RE'QUEST 
PLF.ASE FERFORI' 
PGl\CS A/P ANC 
AUTO i"ODF SELEC
TION: 

V50 N 2 5 
p 1- 00 203 
R2 - eLAl\K 
R 3- eL ANK 

wA IT HlR KFY
BCARC U-TPV 

MPJJTnR DSKY: 
nnFS VEPP. - NCUN FLASH 
Tr R=QUFST PLEASE 
PFPF OQM PG NCS t/P 
ANO AUTC i"ODF SELEC
T ION !NDICATF THAT 
i"CDE SELECTIOI\ IS 
INCORRECT? 

.v 

DO J DESIRE AUTO 
CCl'lTQCL? 

N. 

.v • N • 

SFT GUIDANCF 
Cf'NTllOI S\.ITCI- • 
H l PG"ICS, AT-
TJ TUnE CONTPOL • 
S!.lTC I-' TO 
ALJTO. 

KFY IN PROC.FEO • 

D4?/SUNDANCF 

11220 

ll?30 

1f?40 

#250 

•260 

P47/SUNl")AN(F 



;oS' 
pol) 

POSS 
HOLD 

SNAP 

TER"1Nf.TE FL~ S ~ 
UPCN RE'CE !PT CF 
PROCEE D OR EN TE R 

.E 
• N 
.T 
.E 
.R 

• l'R CC EEC 

IS TI l'E TC GC TO 
ENGINE IGl\ITION LESS 
Tl-'AN 45 SECCl\' CS? 

.N .Y 

FLASH VFRB - NGUN 
TO REC: UFST RES
PCt\S<: ANO CI S
PLAY Al AR" CODE 
TO INCIOTE Tf-IH 
IGl\!TICN TIME 15 
LESS Tf-IA N 45 
SECONCS AWAY: 

V05 NC9 
RJ - 01703 
R2-XXXXX 
R3 - XXXXX 

KFY !N ENTFJ:: 

'ION IT'JR 0 SKY: 
onE.S VERB- NCUN 
FLASH TC RE CUEST 
RESPONSE AND CJSPLAY 
OF .~LAPM CCOE 
INDICATE TH AT 
CHECKLIST HAS NOT 
BFEN COMPLETED ON 
ON TI "'E"? 

.Y 

RfFER TO EVENT 
TI MEO AND "°ANFU
VF R out ES. 
SHALL I SLIP 
EN G INF I GNIT IC~! 

TO 45 SFCONDS 
FROM THE CCM-
Pl ET! CN OF A 
PR nC EED I NS
T RUCT ION? 

. N .v 

. N 

J 

P42/SUNf!A"JCF 

#270 

#280 

~ 290 

#300 

1310 

P4 2 / SUNfl ANCE 



++ 
+ 20 
+ED IT 
++ 

10(. (./c•) 

\olArT FOR KEY -
8(1ARC ENTRY 

TERl'IINATE FLASt
UPON RE'CE:IPT CF 
PROCFED CR 
TERl'l~ATF 

.P .T 

.R • E 

.o .R 

.c . " .E • I 
• E •N 
.c •A 

.T 

.F 

CO F Il\JAL AUTC -
• MATIC REQUES T 
• TERl'!INATE 
• ROUTINE!ROOI. 

• F.X1T P42 

-~·--------------

EfoHBLI SH NF.w 
T IG HUAL TO 
PRESENT TIME' 
PLUS 45 SF.CCNCS 

COl'll'I ANr AFS rFF 

KEY IN PRnCFED • 

KFY IN TERI" !Nt.TF 
V34F 

CO FINAL AUTOl'IA
TI C PC:QUEST 
TFRMI"'IAH 
PCUTI"'IE!ROOI. 

'OX IT P42 

P42/ SlJN("lM.!C V: 

D42/SUNnANCF 

li3?0 

B30 

11340 

#350 

li3t>O 

11370 



1c 7(:?ri') 

PCS S 
HOLD • 

SNAP • 

• EXTDAPCLAT~ STATE 
• VECTCQ TC TIG - 3C 
• SEC. USING PRE -
• CJSICN I~TEGRA -

• TIC ~ 

• IS TIME FRCM IC-
• NITION NEGATIVE 
• ANC GQEATEP TrAN 
• 35 SECCNCS? 

.Y .N 

• IS TIME FPC'1 
• TGNITICN NEG-
• ATIVF, LFSS 
• THA N 35 AN C, 
• Gil EHER Tl-'AN 
• oO SFCCNDS? 

• y • " 

• Fl AS I-' 
• VEPB-Nru~ •••••••••••••••••••• 
• TO REQUF:;T 
• RESP[NISr: 
• n~ c CIS-
• PLAY Al P" 
• ('(Cf TC 
• INCIC.HE 
• 11-'AT ST ~T f 
• \/ECTClP TN -
• TFl"RAT I(\ 
• 1-'AS CVEP -
• LA DPfC 

OVER ~CE 13 
• 1\JPN rN 
• TJME: 

VQ"il\!0'7 
01 - 01711 
PZ - XXX<X 
R' - Y)IY(Y 

MrNITf1R OSK V: 
f1!"1F S VFRB - NOUN 

FL ASH TO RH>UFST 
ll ES P ~N SE ANO rISDL AV 
ALAPM CODE TNCl('AT 
I NG THAT I NTFCPhT! O~ 

HAS OVFRLAFPFC hVfR 
AG~ G TURN CN TT~F? 

.v N. 

·J 

04z / Sll'l rANCE 

D42/SUWJA N('F 

#380 

i/390 

#400 

11410 

11420 



MO~' 

1o!i (wl) 

OT SPLAY 
nr.. CSK¥: 
VC'i N40 

~~TT FrJR 
KEYB CllRC 

• FNT'<V 

• T[R MIN~ E 

FL~<;.- UPCf\ 
• "FCcTPT c<= 
• TfPM!NllH 

.T 

.F 

• R . "' 
• i 
.N 
.A 
•T 

• E 

• CG F If\ Al 
AUTCW~TIC 

• RECJUE<;T 
• TFR"IJNAH 
• PCUT!NE 

(POO l 

FX IT P42 

D 1 - T" I 
02 - VG 
D' - CELT~ • 

VI' 

K FY IN 
T<= P'-'IN - • 
6TF 

v "3 4F. • 

00 FIN- • 
Al ~UT- • 
D"~T!C 

oFOU1'ST • 
TFR"'I N- • 
!I TF 
ROUTT~I F • 
(R00) 

EX IT 
P47 

MO:JF'R DSKV: 
(P<;[OVf ~I<;PL~V CF 
TF 1 .~~I!) VG. 

"4?/SlWf1AN(e 

ot.2/SUNOANrF 

114 3 ·) 

H440 

#450 

lf460 

11470 

il48() 



JO'/ 
(Ao:,) 

TF! - TI"E. 
F RC" AP<; 
IGNITION • 
I II "! N, 
SEC TO 
NEAREST 
SEC. llllX • 
READING 
IS 5 9g5g. 
SIGN IS 
- B!'FORE • 
NCW!f\lll 
TIG, + 
Tt-ERE 
MT'.:P. 

VG-~AG -

NI TUCE 
OF Tt-E 
VELCC!TV • 
TC eE 
G~INEr. 

'3V Tl-'RUS - . 
TING 
M ~NFUVl'.:R • 
IN FPS 
TC llEAR - • 
EST .1 
F I'S 

DEL U VII - . 
llEASURfC • 
Ot:L Tti V 
M/IGNITUCE. 
IN FPS TC. 
NEAREST 
• l FPS. 

THIS CIS - . 
PLAY WILL. 
Bf CCOCC • 
Ull T IL 
TIG - 30 
SEC H !C 
Tr EN 
SHCULC 
C 1-1\11 GE 
nllLY Cle • ---------
TC PJPll 
!3IAS UN - • 
TIL Ull - • 
f..n IS 
STA!:1HC •• 

PL h'-.1( 
C:SKV I~ 

llEDl ATFL Y 

UPJITE EVENT TillEP 
IF DESIRED. Tl"FR 
WILL NOT AGPEf WITH 
DSKY QJ IF IGNITION 
HAS REEN SL!PDFD 
AS Rl WILL OTSDLAY 
TFI TO NEW TIG 

AR f' APS 

J 

P42/SU"JCANCE' 

D4? IStJ"JOANC <= 

1140 0 

il50 Cl 

#510 

1152') 

11530 



11<• (.iu) 

AT TlG - 35 SFC • 
RLAfl<K THE 
DSKY DISPLtY 
!V,N,Rl,<l.2, 
ANO <l.'1 l F('P 
5 SECCNCS. 

AT TlG-30 SEC RETURN 
V06N40 OISPLt>YS 

(~LL AVERAGF G 
l~TFGRATICN CN AT 
TJG - oC 5Ff 

CH~(K ST A TL~ fF C/W 
L A~PS 

M( N!TfJP OSKY: 
AT TJG - 35 SFC OR 

SEPVE DSKY CISPL~Y 
TC r,n BLA~K FCP 5 
Sfr [11\JC S. (l\JOTF: IF 
ST .HE VEC TnP INTFr. 
RAT!n' HAS RU~ INTn 
TH[ TIME PfPJ(O TJr. 
- 35 T'.i TIG-30 THE 
BEG l'l'I! ING t>N(l OIJP.A
TICN r: F BLH•KJNG 
CA NNOT BE DEFIN FD.l 

MCNITOP OSKY: 
dT TlG - 30 SEC ne

SERVE RETURN OF 
V06N4C DlSPLAYS TO 
INDICATE THAT AVER 
AGE G lNTEGPATJON 
HAS STAPTEC. 

D l.2/)IJ N')A~; ( f-

fl54J 

11550 

11560 

11570 

11580 

P4?/S\1Nf"ANfF 



"' 8c·1) 

HOLD 

!'ION 

WAIT LNTIL TFI = 
- 5 SEC. 

CHANG E VEPR RUT RE
TAIN PRESENT NOUN 
A~D CISPLAYS TN Rl, 
R2, 03, FLASH VERB 
NCUN TC QEQLFST 
PLEASE PERFCR" FNG -
1 NE CN f'Nasu=: 

VSSN40 

MCNITOR DSKV: 
IN THE PERIC'D FROM 
TFT =- OOR30 UNTIL 
TFI =- OOB15 
DOES DE LTA VM BECOME 
GREATER THAN .5 FPS 
INDICATINC EXCESSIVE 
PTP A BIAS ERRCR? 

.N .Y 

GO TC' PA(KUP 
PRCCEOUR!'S 

l'IONITCR f'lSKY: 
OBSERVE VERB - NOUN 
FLA SH TC REQUEST 
PLEASE PERFOR" 
ENGINE CN FNAeLF 

J 

n4z/SUNCA NCE 

l/'5'10 

•600 

1#610 

11620 

#630 

1640 

P42/SUNDANCF 



++ 
+20 
+ED IT 
++ 

II~ (,?of) 

WAIT FOR KEYB8ARC 
Ef\TRY 

AT TFI = -3 .5 SEC 
COl'MANO 2 JET +X 
TPANSLATICN 

IS THIS AN tTTEMPTFD 
ENG I NF RESHRT? 

. N .. 

AT TF I = - OC•BC3 
MC NITOP SH~T OF 
+X TRANSLATION. 

v • 

l'ONI TOF START 
CF +)' 

TRANSLtTirN. 

MC NITCR DSKY: 
WA I T FOR INCREASE rF 
DfLTA VM INDICATING 
SUFFICIENT ULLAG E. 
R~QUIREC ULLAH 
OELTA VI S t.. 
F UNCTION OF VFHICLE 
WEIGHT. 

SHAU I PERMIT 
IG NITION Cfl RETGNT 
TT0.N? 

. N .v 

Kl'V IN PROCEED 

042/Sll~J CA N CF' 

tl650 

11660 

~670 

#680 

11690 

P4 21 SUNOANCF 



(_ 

113 (3vq) 

TERMINATE FLAS~ UPC!\ 
RECEIPT OF ENTEQ, 
PROCEED OR TERMI 
NATE. 

.P 

.R 

.o 

.c 

.E 

.E 
• o 

• E .T 

·" .E . ,. .R 
• E . "' 
• R • I . ·" . .A 

• T 
• E 

------- -------
TURN TURI\ 
OFF OFF 
UL LAGE' ULLAG E 
------- -------

Gr Tr 
"A'' 

'l El CW 

'---" 

SHALL I ATTEMPT • 
TO CC,..PLETF 
THIS THRLSTJNG 
MANE'UVER WITH 
THE RCS? 

.Y .N • 

KFV IN 
ENTER 

GC Tn 
"A" 

BF LOW 

KEY IN 
TERMINATE 

V34E 

• . 

P4;>/SUNOANCE 

#700 

#710 

1120 

#730 

J740 

#750 
042/SUNDANCE 



/If ~J O) 

(_ 

fJO FINAL ~UTO

MATIC RHJUEST 
TER"lNAH 
ROUTil'iE (RCOl 

EXIT P42 

RESUME STATIC DIS
PLAY CF VCf1'40 

I S TFI NEGATIVE AN C 
GR EAT ER THA~ Z ERC 

.v 

~HIT UNTit 
TFI = - COB OO 

cr:""ANC .HS rN 

• l'i 

on FI NA L AUTO
Ml\Tf(" REQUEST 
TER "l l NATF 
ROUT!NF !ROOl 

EXIT P42 

MnN !TOR D SKY: 
CBSFRVE PFTURN OF 

STATIC \/ERe- NCUN 
(V06N40 l 

MONITOR DSKY : 
IS Rl DISPLAY OF TFI 
NEGATIVE AND GRFATER 
TH!IN ZERO 

.v 

ST6N0'3Y FOR 
THRUST 01\J 

.N 

WHFl\J TFI = -O OROO • 

STAN CPY FO.R 
• THRU ST ON 

!""EC! HFl Y 

'--" 

1>4 ;>/SUN I' AM( c: 

lf760 

177') 

1780 

11qo 

1800 

047fSlJNfJANCE 



116@.n) 

fo!ON 

WAIT C.5 SEC 

TURN OFF LLLAH 

TURN ON OP TVC 
FUNCTIONS 

CHANGE TFI CISPLAY 
TC TFC IN Rl 

V06 N40 
Rl - TFC 
RZ - VG 
R3 - CELTA VM 

TFC - TIME FROM 
ENGINE CUTOFF. 
JN MIN ANC SEC TO 
NEAREST SEC. S JGN IS 
- eEFORE + AFTER 
CLTOFF. 

MONITOR DSKY: 
OBSERVE CHANGE OF 
TFI DISPLAY TC TFC 
JN Rl 

HAS ENGINE IGNITED? 
CHAMBER PRESSURE 
SHOULC INCICATE 
NCRM~L. 

.N .v 

__,i 

P42/SUMDANCE 

#810 

11820 

J83Q 

#840 

11850 

P42/ Sllf\IOANC F 



//(, 

G''") 

(_ 

E5TIBLISH DELTA V 
~CNITCR (REFER SFC 
TION 5.3.3.4 CF 
R557l. (NOTE: IF Tf'c 

DELTL\ V PfUTil\E 
DCE5 NOT CE-HCT 
THRUST IN e - 10 SEC 
ONCS FP(M RECEIPT CF 
ENGINE CN CCf'l.MAND, 
IT IS CCNSICEDEC A 
THRLST FAIL. 
IF THE CELH V 
M(N!TCP CCf5 NOT 
DETECT THRUST FCR 
2- 4 SfCCNCS CURING 
NCRf'l.AL THRUSTING, 
IT IS CCNSI CFREr. A 
THRUST FAI L. 
IN THE EVENT A 
THRUST FAIL, THE 
PROGRAM WILL PETUPN 
TO THE T!G- 5 SEC. 
PCINTl. 

• THRUST 
.CK 

.NC 
• THPl.;5T 

• CCf'l.f'l.ANC El'\CINE 
• CFF. 

• TURN ~FF CAP. TVC 
• FUNCT!CNS 

• f'l.AJNTAIN VG CCf'I. -
• PLTATICN FCR 
• PCSSIRL f FURTHFD 
• Tl-'RUST!NC 

-.._... 

04? / s u~!f'A ~·cf 

D42/SUNDAl\lf F 

\ 
__; 

#860 

11870 

tA80 

11890 

11900 



''1!.13) 

• cc""ANC + x 
• ULL~GE TRllNSLA-
• TYON 12 JET! • 

• RESET TFC DISPLAY 
• IN Rl TO 5S B 5S 

THRCLGHCUT Tt-.E 
THRUSTING MANEUVER 
THE LGC WILL MCNITCR 
T~E ANGLE BETWEEN 
THE DESIRED THRUST 
VECTOR ANC THE MEAS
URED THRUST VECTOR. 
IF THIS ANGLF 
BECOMES GREATER THA~ 

45 DEGREES TURN ON 
PROGRl\W ALARM BUT 
DC NOT CHANGE T~E 

DSKY DISPLAY. STCRE 
ALARM CCDE 114071. 
!REFER SECTION 
5.3.3.4 OF R5571. 

'--" 

MONITOR APS 
Tl-'RUSTING: 
l. 'lSKY: 

R 1- T FC 
SHCULC f'F 
Of;CREASil\1G. 

_/ 

P42/SUNDllNfE 

11010 

#920 

#030 

#940 

#951) 

#060 

P42/SUNDANCE 



iii' 
~1'1-} 

R2-VG Sf'OULD BE 
DFCREASINC:. 

R3 - 0EL TA V" 
SHrULD INCREASE. 

2. FDAI - ATT. FRROR 
SHOULC PF LESS THAN 
OR EQLAL TO 
OFGREE. 

All RATES Sf'OLLD B~ 

LESS THAN OP EQUAL 
Tr OEGREF/SFC. 

3. APS CHA~BER PRES
SUPF I PC I SHCULD RF 
NORMAL. 

INOTc: A PPOGRA"I 
ALARM WILL OCCUR IF 
Tfif AlliGLE BETllFl"N 
THE DESIREC T~RUST 

VECTOR ANO THE MEA -
5UREO Tf'RUST VECTOR 
BECOMES GRE~TEP THAN 
45 DEGREES. l'O 
lDFNTlFY T~E ALARM 
KEY IN V0'51\QqE. 
EXPECTED ALARM CODE 
IS 01407.l 

IDFNT TFY EARLY, 
NORMAL, CR LATE EN 
G lNF CUTOFF FROM AS
SESS~ENT OF OSKV 
OlSPLAYS. 

.E .N .L 

.A .c •A 

.R .R .l 

.L .M .E 

.Y . .c .c 
• c .u .u 
.u .T .T 
.r .c .c 
. o • i:: .F 
• i:: .F .F 
.i= 

~ 

D42/SUNl'AMr<' 

IJ970 

•qso 

eq90 

'1000 

-.1010 

D42/Sll"IOANCE 



(_ 

Jlf 
(3•6) 

LGC co~~ANQS ENGINE 
OFF ~~E~ INCJCATEC 
BY CUTnFF ECUATION 

REMOVE CAP TVC 
FL;NCTICNS 

TER~INATE DELTA V 
MCN TTCR 

M~INTAIN llG 
CCMPUT•TICN5 AFTER 
CUTOFF FOR FrssreLE 
NULLING BY RCS 
TRI~~I~G ~A~EUVER 

!NOTE: SEE ASSU~P 

TION 121 ABCVEI. 

• PUSH fNGINF 
• STOP PUSH -
• BUTTCN 

• Gn rn 13ACK-
• UP P"OCE-
• DUPES 

DI<;llR~ APS 

P42/SUNOANCE 

#1 0 20 

#1030 

#1040 

#1050 

111060 

111070 

D4?/SU•l[)ANCF 



HOLD 

MON 

, ~o P'"> 

(_ 

"A" 
FROM 
ABCl/E 

FLASH VERB- NOUN TO 
REQUEST PROCEED. 
HOLD DI5PLAY OF TFC 
AT ITS FINAL VALUE: 

Vl6 1\40 
Rl - TFC 
R2 - VG 
R3 - o'EL TA VM 

!NOTE: SEE ASSU,.P
TICN 121 ABCVEI. 

WAIT FOR ~EYBOARD 

ENTRY 
TERMINATE FLASH UPON 
RECEIPT CF ~ROCEED 

.P 

.ll 

.[ 

.c 
• E 
• E 
• c 

ZERO ATTITUCf ERROR 
ANC SF T .3 CfGREES 
OEAD8-~l\C IN PCS C/IP 

ttA n 

FPO' 
ABOVE 

MCNITCR DSKY: 
oeSERVE VERB- NOUN 
FLASH TO REQUEST 
PROCEED ANO DISPLAY 
OF TFC, VG ANC DELTA 
VI' 

RFCORC THESE VALUES 
AS DESIR!'C. 

KEY II\ PRCCFFD 

P42/SUNOANfl' 

P42/SUNDANCF 

) 

noao 

11090 

#1100 

nuo 

#11120 



c 
/~/ 

(311) 

HOLD 

MON 

FLASH VERB- NOUN TO 
REQUEST RESFONSE AND 
DISPLAY CO"PCNENTS 
OF VGIL"): 

Vl6 Ne5 
Rl - VGX (LM ! 
RZ- VG't' (LM) 
R3 - VGZ<UO 

CCMPONENTS OF THE VG 
VECTCR RESOLVEC 
ALONG T~E PRESENT 
X, Y, AND Z AXES. 
THE VG VECTCR WILL 
BE UPCATEC ev THE 
STEER If\G LOCPS 
DURING EACH CCMPUTA 
TlGN CYCLE. IN FPS 
TC NEAREST .1 FPS. 
!NOTE: SEE ASSUMP 
TION 121 ABOVE). 

WAIT FOR KFYBOARC 
ENTRY 
TERMINATE FLASH UPCN 
RECf IPT CF FROCEEC 

MCNITCR DSKY: 
oesE~VE VERB - NOUN 
FL ASH TO REQUEST 
RESPONSE AND rrsPLAY 
OF VGIL"l COMPONENTS 

TC NULL CUT VG 
COMPONF.NTS COMMAND 
MANUAL TRANSLATIONS 
AN'l RCTATIONS. 
!NOTE: THIS MANEUVER 
rs AT THE OPTION OF 
THE CREW. I 

THE ORBITAL PARAME 
TER DISPLAY RCUTINE 
IR30l MAY eE SELECT
ED AT THIS TIMF 
IVAZEl TO MONITOR 
CONTINOUSLY UPDATED 
VALUES CF APO ALT, 
PER ALT, ANC TFF. 

KEY IN PROCEED 

P42/S UNOANCE 

fll 130 

111140 

#1150 

#1160 

#1170 

P42/ SUNOANC F 



~·. ·. 

PFSTCRE asTArN~LT 

LI'' ITS I~ [AP 
5PECIFIEC OEAC~al\r. 

URO RFl\CE7Vf'US 
TRACK 11\G "ARI< 
CCUNTEll 

DC Fil\Al AUTOMATIC 
REQUEST TER,..!NATE 
ROUTINE IROOI 

EXIT P42 

CHANGE CCl\TR CL NCTES: 
LOGIC REV 18 PCN # MIT 4S 

on Fll\AL AUTC,..ATIC 
REQUEST TERMINATE 
RGUTINE IROOJ 

EX IT P42 

LOGIC REV 19 PCR NA SA 86,+ PCN - "'lT - 71,+ PCl\ - ,..TT-79 ,+ PCN "IT 92, 
PCR-N ASA-85 

LOGIC REV 20 PCN "IT 401.~ 

/,,ZOL 
(~1K) 

"'4?/Sll"DA•I(" 

111180 

#1190 

11200 

\ 

_) 



__, 

j!Cj 
Ai> •i LLLi (JM '' IJ TF'<. LJLT: :::'-lFr1<1..lST !NTE<>F:\'.:F 

TH<UST 'l]N!T'.i~ p.- 1 :·~'<A" (r>47) LOG l:; ~ r: v 1)9 0'•/l 5f'>f1 

PLJRD~SE: (l l TD 'IJ\JlHlK l/f- ' ll Cl r AC.CFLH\TIO\! 'llJ::\INS A Nl\J PS\!CS C~''HfHJLLE11 THRUSTI'IG '~A\lf'JVEq. 

(2) 10 DI SDLAY TH f ~ ~LTA V APPLIED T:> THE VEH!CLF ~y THIS TH~USTTNG ~ANEUVER. 

ASSLIMPTIONS: (1 l THE TSS MAY ~i 1\1 STA\J1PY O~ JP=«.AlE. THC l~J WJULD ~OR'IALLY ~F ON A\JO THF !MU l~IFNTATIJN OET~RMINATION PRO::;RA~ 
(P51) (Q~DLETF!) ~ r r·1PF THE SFL~CT!l~ O F THIS p~nGRA~. 

THE !SS THUS M6Y ~f : 

(.\) OFF C'T~\J!)PY J. 

! '31 ON, /\NC 'JJT AL IGNEO S ! '<Ct TU~N J\J 

C:;J 1" \'~)AT AN JNFRT!AL VTH!TATl'!\J K\10\.J\J J\iLY INACC l J~AHl.Y f\Y THF: l.l.C, I.E. HAVl'IG !:IF.EN HIGNEO AT U:AST 
J.'ffE 51·1:;1 TJR'~ J\J ~ : JT NJT \-il TH!\J Tfi f' LAST 3 HE/S 

{')) ON ~" '' 11.T Ml TNl't<TIAL 'JR JE NTAT!Q \J K\ll .-1 \J ACCJ'<ATELY BY THE L:>C, I .E. '-IAVI\JS BEE'I Al J::;NEfl WITHIN 
Tl1E L ·\q 1 H·~<; 

IF (! l IS TRU E R P~r:;KAM ALARM WIL L ~E ~ADE ~y THIS P~JG>AM. 

IF ( R ) IS T?U E t o Qr GDA~ ALAD~ WIL L nF. MAflE 3Y THIS r~CGRAM. 

lF <:) TS TR.UE r;;r L l~C '1AY n~ .'~l\Y \i~T HAVE A SATJSFA::T:HY I'IE'l.Tll\L REFfRE'l:F TJ 11 :: ::u~ATELY : DMPLETF T-iE "IANEJVER. 
IF (~) IS TRU~ TYF L~:: YAS A SATTSF\CTODY I "JERT JAL Pf = ERFNCE TO a:CJRATE_ Y CJMPLfTE THE ~A'IEJVER. CASES 181, (Cl 

A\ifl (1) '-I OAEVED A~~ FURTHER SJ~JFCr ro THE CJN STRAl'IT Jr LARGE MIJJL: GIMBAL A'IGLF, I.E. THF EXISTING INERTIAL 
C:f>. lE\iTATI 0\1 '•AY (.\lJSf !\ '1fl))LE GIMf\AL A"JGLi= GRi:ATE:~ fHA'I 45 OF.G'l.HS !IT TH: THRJSTI\J:; lRIENTll.Tl'.J'I JF THE LW, 
WH ICH TS J\ISATJSF\CT ~~ Y . 

!2) THE LC lfll .l\IG PDJGRAM (POU), THE RF\JOE7VJJS 'IAV!:;ATllN P:i.nGRAM !P20) A'ID THF RE\JJE ZVl US ~!SPLAY ROUTINE (R3ll 
~ ILL \UTJM f!CALLY JPll\TF T'-lf LH A\JD cs~ STAT E vE::ro:i.s. THIS PR OGRft~ ASSUMES THE L'I A\i) cs~ STATE VECTJ~S TO HAVE 
BE EN JPOGT fl Tn WITH!~ - - MINUT ES '1F THE PRESE~T TIMf. 

(3) THF U')P'.JNSJr. Il.JTV OF AV>!'11NG ST'lt3AL LO:i< JllRJ\JG EXECUTION Ql= THIS DRJG~A~ lS JPJ'I THE ASTQO\JAUT. 

(-'.) Fils PROGRM~ : s r.:'l ~M.\LLY usrn f)lJ'U!\!G RE'llflEZVnus FI~AL PHASE. If' THE Cil.fW DESIRED Tl 1)'1 A"l'f FINAL PHASE THRUSTl ... G 
ra~ EUVE~S IJTO~ATI:\1 . LY J\J)~Q DGNCS :J'IT Rl L rH:v ~Jsr 3F a:coMPLTSHEO VIS SELE:::TIO\J JC rRa'ls~ER OiASE l~ITlftTJON (fPIJ 
Pf")GR.'\tl, ( "34) . .\t~'1 THF\: THF ors THRlJSTI\IG OqJ::;Ra~ ("4()) . 

!5) ?·\NC.~ • .,~rJG'- · ~ .\Tr, f\\jf) TH<' T A M\V SE DlSPLf\YFD OURJ'IG TIHS PROGRA~ !3Y CALLl'IG THE ~E\IOElVOJS PAl? A'H:' TER DISPLAY 
r :iur I'H' <" q >. 

{~) Tl'!S "'lG~ .~"1 ''':'IL •) r;f- T'.l :'!'ff[) J~ JIJST 011 :n TJ TH~ "LAN"IEO THOLJSTDIG '1ANE:Jv'ER dND TER ·~INl\TfD AS SJ ·)~ AS 
P'.ViSJ?, I E ~FTF~ TH ' ~i "Jt !.l\IF.F l'J n1~DH rn <F.F.P F~~J~S ~ss:rJl TED WITH AV-ERA-;E r:; INTEGRATION AT A Ml\JIMJ'I. 



O l'f'(: 

'"" t ~ ~ · T 

++ 
+09 
++ 

~PD 

I r,r 

ST~l<T THPlJST 
~ll -\i I T;Jfl P'1[1Gf.: A'l 
( p '• 7). 

DI:; c'I .\ Y Pit 7. 

DO H'll ST:\TUS 
r.r 1cr K KllUT I N~ 

(Rt) 2) 

BRl"JG P~R '~ANENT 

$T6.T" VECTn'<S T'l 

P~ESFNT TIME PLUS 
60 SFCON DS tJS!\I'.; 
PRECIS!nN INTF GRA
TI ON <REFEP rn SEC 
TI U"J 5.2.2 OF P557 l. 

CALL FOR AVE~AGE (, 
ROUTINE AT PRESENT 
Tl~E P LUS 60 SE:nNJS. 
(R~FE R SECTIJ\i 5.3.2 
OF R~57). 

· ~ 1 • r ~11 "-J q cp:-_ .•• 

• :: ~~ ~ ·,,! 

• P") r:.P A•: 
.sur~rl~~ 

'<FY l\i T~~UST 

'•l'l\J I TJ~ >~JG ~ A1·1 
(?4 7) 

V17F 4 7~ 

~ONITn~ JSKY: 
ORS~QVE rISP L! Y 

OF PRJ;o~~ 47. 

nn J~U STATU~ 

C~ErK ~ OU T! MC 

(ROZ) 

l.'H:r:'<l I ST TI 'lf 

"47/SUNDANCE 

TOTAL 
TI ME 

'10 

•20 

'30 

•40 

t50 



: ft I 

HOL i) 

MO ·N 

w I\ I T H1 sr c Cl \J IJ s 

FLASH VFP ~ -NlUN TO 
RflUFST RCSPJNSE ANO 
n l S PU Y f)F l T A V 
( L ~ l: 

Vl6NP3 
kl - DFLTA VK!L"'l 
RZ - OEl. TA VY{L'-'l 
n-nEl TA VZ!Ll"l 

DELTA VX{LM - :nM
PlNENT OF INTEGRATED 
ACCELERATION ALONG 
lM +X AXIS. I N FPS 
TO NFAREST .1 FPS. 

DELTA VY(LMl - COM 
PONE~T OF INTEGRATE D 
ACCEI ERATION ALON(; 
L~ +Y AXIS. IN FPS 
TU N~ARFST .1 FPS. 

OFL TA VZ (Lr.<) - CO:~

PONFNT nF INTFG RATED 
ACCELERATION ALlNG 
LM +Z AXIS. I N Fns 
TO N[ARFST .1 FD<;. 

NO TE: R l ,z, A '.\D 3 
WILL READ OOJOJ ! N
lTTALLY ANO ~ILL Rf 
MA!N sn EXCEPT FOR 
l~I\ RIAS AC:J~ULAT -

1 f1\JS U\IT II A T i"~UST-

1 "!'.; 1-'A 'lffllVFR TS 
ST~ D T F n. TH' ( : 1 I l L 
Pf: 1rr1lf\F') EV~~v 
? ) <:r.. 

---· 

ell\IT 6) 5rcJ~DS 

MON!TJ~ lS~Y: 

n3SEPVE FL ASHI NG 
VER3 - NJJ~ TJ ~cOUt S 

RESPONSF AND Ol~PLA 

JF EAC~ :JMPl\JF\T 0 
DfLTA VIL~). 

PERFORM T~PUST! N ~ 

MA\JEUVf~(S) as 
OES!REJ. 
MUNITO~ =)Al PALL 
rn AVJID ;I"'8AL 
LOCK 

THF OR~!Tftl PIQA~FT 

~g n!SPL~Y 'JUTl~E 

(':(3()) '1AY Df S E:l fCT 
FJ AT THIS TH'E 
!VS?El TJ ~J~! T ~~ 

CflNTlN\IOJ"I '( l)Pn~ TFD 
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ADrLLO fDM'UTED LJGJ : :HFf<LJCT INTE~FA:F 

l'1lJ OP JFNT~T!n'J r·:Ff f:: '· 1AI NA Tl (l\! '>R OGRA '1 (f'')\) LOG IC Q FV l '> 0 5/23/68 

PURPrS E: 11) TJ J E T ER~l'JF TH~ JNCATlftL ORl~NTATll N 1~ T-JF IMJ l!SING SIGHTINGS ON r~n C ELESTl~L AJJI ES ~ITH THE AOT 
JP A 3ACKJ P 1PT JCA L S V~T EM . 

AS~J 4 PTI ONS : !ll THIS pq1GR4M ~~y ~N L Y Bf PER FJPYEO WHIL~ THE LM IS J N FLIGH T. 

PPr1 G 
CC!'J T 

( 7. ) T'-l c T SS 'I\ V rt ~ : 

<Al° lr:f' (Sl-\Nn'ly) 

(~) ON , AND AL!GNFO OR N1T ALIGNFO SINCE' TJ~'J CN. 

IF (A) JS TR UE , f'IF T'1 ~J ~US T f\F TlP'Jr.:n J'J BfFJ~f:. T-HS ~~['::;~111 CA N 3E PERFJR '~ Fn. 

I" ( fl ) JS T?. UE T'-1 '! <; PROGRAM CA"J RE CJMPL FT ED. 

(3) THE~F ARE Nn RFS TRAINTS JPON THf LM ATTITJ)E :JNT'OL MODE S U'J TIL A P::;NCS : oNT~OL L~ ) MANEUV FR IS CALLEO BY A 
DRO;RAM n~ THF C~EW Wl~H~S TO NANJALLY MA'JEJVf P THE VEHICLE. TH~ AUTJPILOT : DNTR)L MAY BE PG~:s JR AGS A~O 
IF ~G'JCS , MAY ~f AUTO JR ATTITUJE HC'LD. P~I O P TJ ?GN :S CONT RJ LL ED MANEUV ERS THE LGC WILL REQJEST THE CORRECT 
MOD ~ IF IT IS NG T IN EFFECT . FO~ '1A'JUALLY CJ'JT ~J LLFD '1ANEJVE? S T~E cqEw MUST SELE:T THE :oRRECT MODES. 

(4) TI M~ ANO RCS FUFL M~Y ~E SAVED, AND SU~SE~UENT l~J ALIGNMENT J E:I SIO,S GREATLY SIMPLIFIE D IF THIS PROGRAM IS 
PERFn~M ~ D I \/ SJCH A wAY AS TO LEAVF THF J~J l'JE~TIAL LY STABI LIZE D AT AN O~I E NTATIJN AS CLOSE AS POSSIBLE TO 
THE OP TI MUM JRlfN TAT I ON RFQUIR ED RY FUTJRE LGC P~CGRAMS . 

(5) THE PR OGRaM I S SE LEC TE D AV THE ASTRONAUT BY DSKY EN TPY. 
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.: RFW nJG 

.SEL E~ TI JN 
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TOTAL 
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EX IT 
P51 
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PURPOSE: 

""--'. 

ADOLLC CO"PUTFR LOGIC CHECKLIST INTEPFACF 

rr-u REALIGN PRCGRA~ (P52J LCGJ\ Q EV 19 Ol/17/6Q 

Ill TO ALIGN THE l"l FFOM A "Kl'\CWN" ISFE ASSUMPTICN 51 ORIENTATION TO CNE OF THPFE OR! ENTATinNS SELECTED BY THE 
ASTRONAUT USING SIGHTil'\GS Cl'\ TWO CELESTI AL BODIES WITH THE AOT OR A BACKUP OPTICAL SYSTE~. 

(A) FREFERRED ORIENTATinN 

AN OPTI"U" ORIENTATIO N FOR A PREVIOUSLY CALCULATE D MANEUVER. THIS ORIENTATION MUST BF CALCULATED 
ANC STCREC BY A PREVIOUSLY SELECTED PROGRAM. 

18) NC"Il'\AL CRIENTATICI'\ 

~ = Ul'dTIR I 
-s r-

'I = Ul'\ITIV X RI 
- Sl'I 

Z = UN IT ( X X Y 
-SM -SM - SM 

WHPE: 

R = THE GEOCENTRIC (EARTH ORBITI OR SELE NOCEN TRIC !LUNAR ORBIT! RADIUS VECTOR AT TIME TIALIGNI 

SELECTEC EY THE ~STRONAUT. 

V = THE INERTIAL VELOCITY VECTOR AT TIME T(ALIGNI SELECTED BY THE ASTRONAUT. 

(Cl PEFSMMAT 

SEE ASSU~FTICI'\ (51 

ASSUMPTICl'\S: Ill THIS PROGRAM "AV Cl'\LY BE PERFORl'IED WHILE THE Ll'I IS IN FLIGHT. 

(21 THE COCKEC CCNFIG URATIOI'\ MAY PE Ll'l/CSM GR L" ALCNE. THE PRESENT CONFIGURATION SHOULD HAVE BEEN ENTERED INTO THE 
LGC BY COMPLFTICI'\ OF T~E CAP CATA LCAO ROUTINE IR0 31. 

131 THERE ARE NO RESTRSJNTS UPON THE LM ATTITUDE CONTPCL MOD ES UNTIL A PGNCS CONTROLLEn MANEUVER IS CALLEO BY A PRO
GRAr- CR THE CREW W!S~ES TC r-ANUALLY MANEUVER THE VEHICLE. THE GUIDANCE CONTROL SWITCH MAY PE PGNCS OR AGS AND IF 
PGNCS T~E MOCE l'ltY 9E AUTC CR ITTITUOE HCLD. PRinR TC PGNCS CONTROLLED ~ANEUVERS THE LGC WILL REQUEST THE CORRECT MODE 
IF IT IS NOT IN FFFECT. FCR MANUALLY CONTROLLED MANEUVERS THF CREW MUST SELECT THE CORRE CT MODES. 

141 THIS PROGRAM ~AKES l'\O PROVISION FGR AN ATTITUDE MANEUVER TO RETURN THE VEHICLE TO A SPECIFIC ATTITUDE. SUCH A MAN
EUVER, IF DESIPEC, MUS T BE CONE ~INUALLY. AN OPTION IS PROVIDED HOWEVER TO ALLOW POI NTING OF THE AOT AT ASTRONAUT 
OR LGC SELECTEC STARS EITHFR MAl'\UALLY BY THE CREw OR AUTOl'IATICALLY RY AN LG( CONTROLLEn ATTITUDE MANEUV ER. 

15> T~E !SS JS C ~ Al'\D H~S BEEN ALIGNED TO A ''KNOWN'' ORIENTATION WHI CH IS STORFD IN THE LGC lREFSMMATI. THE PRESENT 
!MU ORIFNT~TICN CIFFER5 FRC~ THAT TO WHICH IT WAS LAST ALIGNED ONLY DUE TO GYRn DRIFT (I.E. NEITHER GI~BAL LOCK NnR 
rr-u PCWEA JNTEQRUPTJCN ~AS CCCURREO SINCE T~E LAST ALIGNMFNTI. 

P52/SUN DANCF 
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+19 
+603 
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PROG 
CONT 

1~+(;.31) 

P52 /SUN DAN( 1' 

(6) IF T~E DAP 1c 0' A'[ THE CC~TP~L MO DE IS RATF cc~~AN D/ATTIT U OF HnL D f V77El WHFN THC ASTDCNAUT KEYS TN "PROCEED" 
TO FLVOtN93, THE DftD ~AY FIPE RCS JETS WHfN THf STAPLE MEMRfP IS RFOAIENT~D RY M~ANS OF GYRO TORQUING. THESE JfT 
FIRINGS CAN BE SLPPRESSFD ~y TUP~ING OFF THE DAP (GUIDF CONTROi SWITCH TO AGS OR THE MOOE CONTROL SWITCH TO OFFJ, OR 
BY KEYI~G IN V76E (~INI~U~ IMFULSF CONTRCL ~OCEl. 

17) THE PROGRA~ rs SELFCTFD BY T~E ASTRONAUT RY OSKY ENTRY. 

LGC 

START !MU REALIGN 
PROGRAM IP521 
DISPLAY P52 

DO IMU STATUS C~ECK 
RCUTINE IR02l 

IS THE PREFERREC 
ORIENTllTICN FLAG 
SET? 

• v ~ . 

GR CU NO CREW 

.CREW PROG 

.SELECTION 

KEY IN IMU REALIGN 
PROGRAM IP'52l 

V37E 52E 

MCNITCR DSKY: 
OBSERVE DISPLAY CF 
PROGRAM 52 

DO IMU STATUS CHECK 
ROUTINf IRC2l 

-.._., 

CHECK LI ST TIME 

D5 ? / S l!~'CANC ~ 

) 

TOTAL 
TIME 

'10 

t20 

W30 



I ;i_S 
(:23s) 

HOLD 

SNAP 

SET LGC ASSL"ED 
OPTICN TO 00001. 

• SET LGC ASSUMED 
• CPTICN TC 00002. 

FLASH VERB- NOUN TO 
REQUEST RESPONSE A~C 

DISPLAY CPTICN CODE 
FOR AS SUMED TMU OR 
T ENTAT I ON SELECTION: 

V04 NC6 
Rl - 00001 
R2 - 0000X 
R3- 8UNI< 

Rl IS TH 
OPTICN CODE 
FOP ASSUMEC 
TP'U OPIENTATICN 
SELECTION. 

R2 IS Tl-E 
LGC ASSLMED OPTION: 
00001 - FREFfllPEO 
00002- 1\0'INAL 
00 003-REFSMl"AT 

WAIT FCR KEYBOARC 
<:NTRY 

----

• MCNITOR DSKY: 
OBSERVE VERB - NOUN 

•••••••••••••••••••• FLASH TO REQUEST 
RESPONSE AND CISPLAY • 

• OF OPTION CODE FOR 
ASSUMED .!MU OP!EN
TION SELECTION 

IS THIS THE Il"U 
• CRIENT/tTION I 

CES IRE? 

.Y 

• KEY IN 
•••••••••••••••••••• PRrCEED 

.N 

__/ 

P52/SUNOANCE 
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TERMINATE FLASr UPC~ 
RECFIPT CF PROCEED 
OR NE\ol CATA 

.P 

.R 

.o 

.c 

• NE\ol 
.CODE 

.E -------------

.E STCRE C!JCE 

.D -------------

IS S TC RED ORIENTA
TION CODE 00001? 

.N .v 

.!NCMl 

.!R EFSllJ 
• (PREF l 

I S PREFERRED 
ORIENTATION 
FLA<: SET? 

.v ~. 

KEY IN V22E 
l\NO LCArJ THE 
CES!REO CPIEN 
TATICN CODE IN 
R?. 

• WAS PREFERRED !MU 
• ORIENTATION SE LECT -
• ED? 

.Y 

.!PREFI 
.N 
• INOl"l 
.!R E FSMI 

P52/SUNOANCF 

#100 

11110 

•120 

~;~;~ ~-~~;=--- . . . . . •130 

FERREC !MU 
ORIENTATION 
FOR GIMEAL 
ANGLE CCMPU-
TAT ION • • • • • . 

GC TC 
"A" 

!3EL CW 

-

!1140 
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I~ 7 (337) 

POSS 
HOLD 

SNAP 

FLASH VERB - NCU I\ 
TO RECUEST RE
SPCNSE tNO CIS
PLAY ALAR M CODE: 

V05N09 
Rl - 00215 
R2-XXXXX 
R3 - XXXXX 

WA IT FOR KEY
BOA « C fNTPY 

!" ONIT OR OSKY: 
DOES Al~P!" 

COrJE DISPLAY 
l "!O ICATE Tf-'AT 
A PREFERRED l"U 

• ORTE NTATICN 
• HAS NCT BEEN 

SPECIFIED? 

.Y .Ill 

GO TC 
"A" 

B!'LCW 

IS THE NOfollNAL 
OR RFFSMMAT I!'IU 

• ORIFNTATION 
SATISFACTCRY CP 
DC I wAt-.T A 
PREFERREC IMU 

• QPIFNTATICN? 

• NO"I 
• OR 
.PRES 

• KEY IN 
•••••••••••••••••••• RECY-

• cu: 
• V32E 

.PREF • 

D52/SUNDANCE 
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(_ 

TERl'IINATE UPC N 
RECEIPT OF RE
CYCLE OR NEW 
PROGRAM 

• l\Et. • R 
• PRCG. • E 

• r: 

GO TO PROGRAM 
SEL ECTEC 

EXIT P52 

. " • c 
• l 
.E 

rs STORED ORIENTATICI\ 
CCDE 00002? 

.Y 
(ll(M) 

.N 

.(REFSMI 

GC TO 
"B" 

PELOW 

STORE CCOCO, 
OCCOC, 00000 FOR 
DISPLAY AS 
T(ALIGt\I 

SE L EC T 0 ES IR ED 
PROGRAM TO OE -
F I NE A PREFERRED • 
I MU 0 RI ENT .AT I CN 
AND THEN RESEL 
ECT Tf'IS PRO
GRAM. KEY IN 
V37--E 

GO TO PROGRAM 
SELECTED 

E'XTT P52 

WAS NCMINAL ORIEN
TATION SELECTED? 

.v 

.!NOMI . "' .IREFSMI 

GC' TD 
"B" 

BEL CW 

~-

P52/SUNDANCE 

•200 

•210 

1220 

1230 

•2~0 

P52/S IJNOANCF 

" 



l 

1;;J.'1(::39) 

HOLD 

SNAP 
FLASH VERe - NCUN TC 
REQUEST RESPONSE ANC 
DISPLAY TIALIGNl; 

V06N34 
Rl - T(AL!GN! - HRS 
R2 - T(ALIGNl - MINS 
R3 - T(ALIGNJ - SECS 

T!ALIGNl - TIMEIGETl 
AT WHICH LM PCSITICN 
VECTOR ANC L" VEL 
OCITY VECTOR OQ CS" 
ANGULAR MC"FNTU" 
VECTCR ARE TC ei: 
DEFINED FOR A NOMI 
NAL I"U CRIENTATICN. 
IN HRS, MINS, SEC, 
TC NEAREST .Ol SEC. 

MCNTTCR DSKY: 
OBSERVE VERB- NOUN • 

FLA SH TC REQUEST 
RESPCNSE AND CISPLAY • 
OF T(AL!G Nl . 

TI ALIGNI WILL APPEAR • 
HERE AS 00000, 
00000, 00000, WHICH 
IF ACCEPTED WILL 
INDICATE THAT THE 
NCMINhL ORIENTATION 
WILL 8E DEFINED FOR 
A T(ALIGNI AUTOMAT
ICALLY SELECTED BY 
THo PRESENT TIME. 

DO I WISH . TO ALIGN 
THF I"U TC AN 
ORIENTATICN DEFINED 
BY THE T(AlIGNl 
PRESENTLY CISPLAYED? • 

.Y • N 

_/ 

D52/ SUNDANCE 

11250 

11260 

fl?70 

11280 

11290 

#300 

?52/SUNDA~'CE 



/30 (:J'fO) 

WAIT FCR KfYBOARO 
ENTRY 

TERMINATE FLASr UPCN 
RECEIPT OF PROCEEC 
OR NEIO CATA 

•PROCEED • NEW 
.OAH 

STORE CATA 

IS TIALIGNI CEFINEC 
TO BE = O? 

.Y 

DEF !NE Tl ALIGN I 
= T PRESEH 

N. 

COMPUTE NCMINAL 
ORIENTATICN FOR TrE 
PREVIOUSLY OEFINEC 
TIALIGNi. SELECT 
THIS ORIE~TATJCN FCR 
GIMBAL ANGLES co~
PUTATIO~. INCTE: AT 
THIS TI~E ANY PRE
FERRED ORIENTATION 
STCRED IN TrE LGC IS 
LCSTI. 

P52/SUNDANCE 

KFY IN PROCEED 

•••••••••••••••••••••••KEV IN V25E AND 
• LOAD TrE DESIRED 
• TIALIGNI IN Rl, #310 
• R2, ANO R3 • 

1320 

#330 

#340 

1350 

P52/StlNDANCE 

. .J 



(_ 

131 e.,,> 

"A" 
FROI' 

ABO VF 

• READ VEHICLE All!-
• TUCE FRCM G!MR/\l 
• At\GLES 

• COMPU1E G!ME~l 

• At\GLES AT SELECTEC 
• IMU ORIENTATION At\C 
• PRESENT VEHICLE 
• A1TITUDE 

• FLASH VERe - t\CUN 10 
HOLD •• RECUEST RESPONSE At\D 
••••••••• DI SPLAY THE RESULT 
SNAP •• ING ICCU/GlllBAL 

• At\GLES: 
V06 N22 
Rl - CG 
R2 - IG 
R3 - MG 

• All GIMBAL ANGLES IN 
• DEGREES TC t\EAREST 
•• Ol CEGREE 

'--" 

"A" 
FRCM 
ABC VE 

MCN!TOP CSKY: 
OBSERVF VERB- NCUN 
FLllSH 1C REC'UFST 
RESPONSE AND CISPLAY • 
OF JCCU/GIMl'/\l 
AN GLE S AFTER PRO
POSEn LM/IMU ll!GN
MFNT 

rs MICDLE GIMBAL 
ANGLF SATISFACTORY? 

.v .N 

D52/SUNDANCF 

•360 

#370 

,380 

•390 

11400 

P52/SUNOANCF 



/YJ..-(:J.'f.l-) 

(_ 

·~ WAIT FOR KEYBOARD 
• E"'TRY 

BY SUITABLE 
Mn DE SELFCT ION 
!!\SURE THAT 
VEhlCLE IS IS 
IN<:RTIALLY 
STA~LE AS PCSSI - • 
BLE TC E'NSURE 
ACCURACY OF IPIU 
COARSE ALIGN
MENT. 

KEY IN 
PROCEED 

• DC I WISH TO 
• MANEUVER VEHICLE • 
• TO AN ATTITUDE 

WHICH Will PRO-
• VIDE A p.<QRE 
• SUITABLE PIGA? 

.N .Y 

• MANEUVER VEH- • 
ICLF WITH 

• ROTATICN 
• CONTRCLLER ~ 

• UPDATE THE 
• DISPLAY f1F 
• RE SUL TING 

••••••••••••••••••••••••••• GJ~BAL 
• ANGLE'S: 
• KEY IN 

RFCYCLE 
V32!' 

...__.. 

0521 SUNDANCE 

1410 

f420 

1430 

#440 

#450 

1460 

P5 21 SUNDANCE 

_/ 



(_ 

t33(!.'t3) 

• TER~INATE FLASH UPCN 
• RECEIPT OF FR OCEEC 
• RECYCLE CR TERMINATE 

.R .P 
• E .R 
.c .c 
.Y .c 
.c • E 
.L • E 
.E .[ 

.T 
• E 
.R 
.M 
• I 
• N 
.A 
.T 
.E 

DO FI NA L 
AUTO
MATIC 
REQUEST 
TF.RMIN
ATE 
RCUTINE 
(ROOI. 

EXIT P52 

SELECT FINAL OESIREC 
l~U ORIENTATION FRC~ 

STCRAGE FOR USE ev 
THE COARSE ALIGN 
ROUTINE (R5Cl 

DC COARSE At !Gt\J 
RCUT Jl'ff (R'iC l 

• KEY IN TERMINATE 
•••••••••••••••••••••••• V34E 

.• 

DO FINAL AUTO-
•••••••••••••••••••••••• MATIC REQUEST 

TERMINATE 
• RCUTINE !ROOI. 

El<IT P52 

DO COARSE ALIGN 
ROUTINE !R50l 

__ ,, 

P52/SUNCAl\JCE 

#470 

#480 

#490 

#500 

#510 

P52/SUNDANCF 



STCRE T~E PRESENT 
I"U ORIENHTICN 
IN REFSM~AT ANC SET 
REFS" FLAG 

RESET PREFERREC 
ORIENTATICN FLAG 

"e" 
FRCI" 
ABCVE • 

DO FINE ALIGN 
RCUTINE IR511 

DC FINAL AUTOMATIC 
REQUEST TEP"l~ATE 

ROUTINE IROOI 

EX TT P52 

C~ANG E CCNTPCL NOTFS 

LOGIC Rev 18 PC~ - MJT - 136 

LOGIC REV lg PC~ 603.1 

131 
(;;.'f'f) 

(_ 

"B" 
• FPO" 
• ABOVE 

DO FINE ALIGN 
ROUTINE IR511 

DO FINAL AUTO,,ATIC 
REQUEST TEPMINATE 
ROUTTNE IROOI 

EXIT P52 

P5?/SUNCANC[ 

-J 

11520 

•530 

#51t0 

•550 

•560 



35' 
f'f-') 

PURPCSE: 

'---' 

APCLLC COMPUTFR LnGIC CHECKLIST INTERFACF 

FINAL AUTOMATIC REQUEST TER~INATF 
ROUTINF (POOi 

LCGIC REV 05 01117/69 

Ill TO PROVIDE A STANCARO EXIT FOR PROGRA MS, AND AN OPTION TO SELECT ANY PROGRAM DESIRED. 

121 TO PROVIDE ~ GENERAL DESCRl~TION OF THE CC~PUTER ACTIVITY FOLLVWING ANY V37EXXE. 

......./ 

ASSUMPTICNS: Ill THE CALLING PRCCRAM HAS SUCCESSFULLY COMPLETED ALL ITS FUNCTIONS OR THE QDERATOP HAS PREMATURELY TERMINATED THE 
PRCGRA M. 

++ 
+05 
+EDIT 
++ 

PROG 
CONT 

++ 
+05 
+512 
+ 
+ 
+ 
+ .. 

121 THE CO MPUTER CHECKS CN THF RENDEZVOUS CR LUNAR SURF AC E NAVIGATION PROCESS FOLLOWING ANY V37EXXE IN THE FOLLOWING 
wAYS: 

!Al IF P20, OR P25 IS THE NEW PROGRAM KEYED IN AND IT IS N1 T PRESENTLY RUNNING ANO ~A S NOT RUNNING JN 
THF 8ACKR CUND IT WILL BE STARTED AS A NEW PROGRAM. 

181 IF P2C, OR P25 IS THE NEW PROGRAM KFY EO IN ANC IT IS THE ONLY PROG RAM PRESENTLY PUNNING (J.E. 20 OR 25 
DISPLAYED IN THE PROG LIGHTS! IT WILL RE ST AR TE D IS A NEW PROGRAM (I,E. RE-INITIALIZED!. 

IC! IF P2C OR P25 IS T~E NEW PROGRA~ KEYEC IN BUT A PROGRAM OTHE~ THAN P20 OR P25 IS DISPLAYED IN THE 
PRCG LIGHTS THE PRCG LIGHTS WILL BE C~ANGEO TC 20 OR 25 ~ND P20 OR P25 WILL EITHER BE STARTED AS A NEW 
PRCGRA M !IF IT WA S NOT RUNNING AT Alli OR MERELY CONTINUED !IF IT WAS ALREADY RUNNING}. 

! DI IF PCC IS SELECTED, THE RENDElVCUS FLAG AND P25 FL AG S ARE RESET !SHUTS OFF P20 OR P251 AND POD IS 
~T~RTEr.. 

!El IF A PROGRAM CTHER THAN P20, OR P25 OR POD IS KEYED IN, T~E NEW PROGRAM WILL BE STARTED AND THE PROG 
LIGHTS WILL DISPLAY THF NEW PROGRAM. IF P20, OR P25 WAS RUNNING IT WILL CONTIN UE IN THE BACKGROUND. 

131 TrIS ROUTINE RESTCRES THE CEADBIND SPECIFIED TN R03 BY THE ASTRONAUT. 

(4) FLAGS USEC eY T~IS RCUTINE: 
NODO V37 FLAG - TNrlRITS PROGRAM SELECTION OTHER THAN LGC IDLING PROGRAM POO. SET BY R47 STATE VECTOR 
INTEGRATION, ANO DQ6. RESET BY R47, STATE VECTOP INTEGRATION, AND RECOVFPY FR8M STAND BY. 

L!'C 

• LGC 
.RCUTINE 
.StLECTICN 

GRCUND CREW 

• CREW 
• PROGRAM 
.SELECTICN 

CHECK LI ST TIME 

ROO/SUNfJANfE 

TOTAL 
TIME 

no 



+ 
+ 
+ 
+ 
+ 
+ 
HOL 0 

SNAP 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

1-?f.~,+ 

(_ 

FLASH VERB 37 Tn 
REQUFST PLEASE PEP 
FCRll CHANGF (lF 
PROGRAM: 

V37 f\ BL AN!< 
R 1- BLANK 
R2 - eLAf\K 
R3- eLAl'\K 

WAIT FOR KEYBCARO 
ENTRY 

TERMINATE FLASH ON 
RECEIPT 'lF XXE 

RECEIVE V37EXXE 
TO REQUEST NEW 
PRCGRAl'l. 

"A" 
ENTRY FFIOll 
V9f. W!Tt
PRCGPAll PCC 
SPECIFIED 

IS THE !MU BEING 
l"'ITIALIZED? 

• N y • 

.. 

• MCNITOR DSl<Y: 
• OBSERVF VER!< 
• 37 FLASH TO RE -
• OUEST PLEASE 
• P~PFCRM Ct-ANGE 

CF PRCGPAll. 

• KEY IN OESIPED 
• PROGRA": 

XXE 

KEY IN DESIREr 
PRCGRA"1 

V37EXXE 

._ 

ROO/ suw: ANC E 

lf20 

f30 

IJ40 

1150 

lJ60 

ROO/SUNOANCF 



13·1 
(;;.1-i)+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

IS TH NEW FRO 
G PA" FCC? 

.Y N. 

IS Tl-'E NCOO 
• '"31 FLAG 
• SET? 

.. 

. N Y. 

• TUR N ON 
PRO GP AP'> 
ALA RP'> LIGHT 

• ANO S TOR E 
ALARM CC OE 

• Cl520 

EX IT 
RCC 

'-' 

MON !TOR D SKY : 
DOES PR OG RA ,.. 

ALARM LI Gl-' T CC ,..E 
ON INDICATING 
AB NCR" ALITY ? 

.Y 

KEY IN V05N09E 
TO DI SPLAY 
ALARM CODE. D 
PECHC ALARl-I .aT 
THIS TI ME IS 
01520 
INDICAT I NG; 

(11 THE l"U IS 
RE I NG IN 
IT I AL I ZED 

( 21 A PROGRA,.. 
CTHER THAN 
POC HAS 
BEEN SEL 
EC TEO ANC 
A CHANGF 
CF PROGRAM 
IS DJS
ALLC WEO AT 
TH I S TIME 
<SEE R47 
AND DES -
CP I P T ![IN 
OF STATE 
VFCTCR Il\ 
TFGRATIOI\ 

ROO/ SUN DANCE 

170 

#80 

N. 

t90 

!HOO 

n10 

ROO/SUNDANCE 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

l~f.,.,+ 

• COES H'E NEW 
• FRCGRl\I" EXIST? 

.v · N. 

• TURI\ ON 
• CFERATOR •••••••••••••••••••• 
• ERRCR LIGl-'T 

EX IT 
llCO 

IS SERVICER 
RUNNING? 

.N Y. 

TERl"INATE AVER 
.AGE G CllLCULll
TICI\ 

WAIT FOR INTEGRllT ICN 
TC FINISH 

RESET 3 AXIS FLAG 

SECT ICN 
5.6.ll OF 
11557.l 

FX IT 
ROD 

l' CN ITCR DSKY: 
DOES C'PERHCll 

EPP OR LIGHT CCME 
ON INCICllTJ NG THAT 
I HAVE SELECTED II 
PROG~AM THAT DOES 
NOT EXIST? 

.N v. 

'-..-/' 

ROOI SUNDAN(I= 

•120 

tl30 

1140 

nso 

f160 

#170 

ROO/SUNOANCE 

.J 



'37 ... 
(J.'19) ... 

... 

... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
+ 
... 
... 
... 
+ 
... 
... 
... 
... 
... 
+ 
... 
+ 
... 
... 
+ 
... 
... 
... 
... 
... 
... 
+ 
... 
+ 
... 
... 
... 
... 
+ 
+ 
... 
... 

IS NEW FRCGRA~ PC(? 

.Y 

RESET RAC,.OCES 
BITS 10 & 15 

RESET i'TCCV37, 
RENOEZvcus, P25, 
Al\C !~USE FLAGS • 

N • 

IS l\Ell FROGRA'1 
• P20 OR P25? 

.Y "'· 
• RESET !MUSE 
• FLJ!G 

• . 

TURI\ CFF LLLAGIO 

TURN OFF ENGINE 

DC STOPRATE 

'-" 
\ 

J 

ROO/SUN11ANCE 

ROO/SUNOANCE 

1180 

#190 

#200 

ll210 

11 2 20 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+05 
++ 

14<7 
12>0) 

RESET TrE TRACK FL~G 

RESET THE UPCATE 
FLAG. 

RESTORE ASTRONAUT 
SPECIFIEC CEACBA~D. 

IS NE~ FRCGRA~ POO? 

.N • y 

RESET TH RE~ 

DEZIJOLS AND P2~ 

FLl\GS. 

IS NE~ PRCGRA~ P20 
CR P25? 

.v .~ 

IS TrE CUPP FNT 
PRCGR~~ P20 rR P25? 

.N .v 

POO/SUNDANCF 

t23() 

f240 

f250 

#260 

t270 

ROO/SU!llrANCE 

'--' 



If-I 
es0 

TEP~INATE 

CURRENT P20 CR 
P2~ 

IS T~E REl\DEZVOUS 
OR P25 FUG SET? 

.Y • I\ 

SET TPE TRACK FLAG 

SET TPE UPCATE FLAC 

DISPLAY NEW PROGRA" 

.. 

RESFT !'1USE 
FLAG. 

DISPLAY NEw 
PRCGPA" Al\C 
GO rr PRC(;RAI' 
SELFCTfC. 

'-' 

•. 

MnNITC'R DSKY : 
OBSERVE DISPLAY OF 
NEW PROGRAM. 

ROO/SUMDANCF 

112go 

#290 

1300 

#310 

#320 

11330 

t!OO/SUNOANCE 



REV C4 
REV C5 

l'f~ 
( .H .J) 

RELEASF Cl5DLAY 
SYS TE"• 

E~Tl ROO 

CHANGF CCkT~CL NOTES 

Gfl rn PROG RAM 
SFLFCTFD 

EX Il 
ROO/P --

PCN NC. 86 + PCR-NASA-RA + PC~-~IT-1~ + PCN-MTT-106. 
PCN-512 

-

"0 0 /SllNGANCF 

1340 



[)~ 3 

PU'l.PJSE: 

APOLLO C~ M 'UTER LJ:;I: :;: :<LIST INTE<rA:E 

l~ll STATJS CHf'CK ~nJT!NE (iH12l L ci:; IC ~EV rJ5 0')/:>3/'J~ 

(1) TO : HECK wHfTHER 1..,J IS :1\1 AN) IF UN .mEr;::< IT 15 ALIGND T'.J All ORE\ITATION '<'lQ,j\j BY Fl<: L:;:. 

121 TO :sTABLIS; A PROGRAM ALARM INJ STORE All A _ A~~ CJ OE IF THE I..,U IS nFF nR NnT ILI:;\IEO T[l A\I ,Rl~\ITATinN KNOWN 
BV TH: L;:. 

_) 

ASSUMPTIONS: Ill THE ROUTINE IS AUTOMATICALLY SELECTED 3t r;E >'{):;'l.I.., I'll P~J:Ess. 

PRJG 
'.:ONT 

LG: 

• L C 
.R UTINE 
.S LECTION 

START !MU SH TJS 
CHECK ROUTIN: !R02l 

IS THF. !SS J~IE\ITA 

TION KNOWN FLA:; SET? 
!CHECK REFS.., =L ASI 

.Y • \I 

IS TH~ !SS JN? 

• y • \I 

G'<OLJ'JO : ":,; c;EcKLI ST TIME 

~'1?/SJ\lOAN:F 

TCIT A~ 
Tl "1E 

1110 

#20 



{)~/"/ 

~ 0 0LLO COMPUTFR LJGJC CHFCKLIST INTERFACF 

f · ,~ P DhTA U1A1 l<~LlTl\fr (R'.l'll L flG! C Q EV 1 3 04/16/68 

PUPP('•Sf: (1) T1 LJl\1 AND v~~JFY LGC 01;1TAL AJTO?ILOT (OAP) DATA, nNO OPS ENGINE Sl~BAL TRI~ A'J'.3LES. 

f2l TU PROll!f1E T!~ tc CDFW ~ '1~.qs FCR SELECTI'J'.3 T'-lt Df-SIHD DAP RESP'lNSF. 

(3} TC P~RFJRM FN:;IN~ G!MBAL TRIM. 

ASSl!MPTTJNS: (11 THIS RJUTTN~ !S ~t ,\NIJALLY SFLFCTF'J RY THE CRHi . 

DPCG 
CJ\'T 

HOL~ • 

L GC 

ST~RT OAP DATA LOAD 
RflJTT'JE P03l 

FLASH VEP'< - NJll'! Tn 
PF )lJFST PfSPJ'1SE ~.'J D 

DISPLAY OAP :O'JflG
l'R I\ TI Yl/ Pl' SP 11\' <: E 
PATA ('lf)f: 

-VOl N4i, 
P.1 - Af\(nf 
P;/ - nLAcJI< 
Q '1 - 'IL~!~t< 

D l f) ~ T .\ ( i' !l f': 
A= '1 L"'l~'LV' 

\ = l L:' ~.':J r<; :-1 

ll = 'l :;> JI T T ~ ~ '! <; 
L·' TI n'J I u:: ') 

Sf'!OUNO C? EW 

• CRE W 
.'<OJTJ\JE' 
.SFLcCTlJ'J 

<EY l'J l/48E 

~ONITOR DS<Y: 
OBSERVE llFR3 - 'J1U~ 
FLAS~ TJ ~E2UFST 

RFSPO'J~F AND DISPLAY • 
JF OAP J~T~ :JJf 

~~ I Sl\TISFIEn WlT~ 
TH[ ST,R~ J D~' CJN
F [~U~ATl J~ A~D P~S 

PJ'JS~ DAT\? 

CHECKLIST TIME 

~'.'3/SU"40ANCE 

.._./ 

fOTAL 
Tl'4E 

flO 

f20 

#30 



~;~ 

SYSlr,, \ 

.\ I [ •'If ) 
:1 = l 7 J'.'T T r\ ·J <; -

l .A TI (1·'! f ~< r. ·; 
SV~T~r-1 \ 

/\LL\J[) 
P = ? 4 J " T fQ .\\JS-

L~. TT U\J ( ~ (' 

SY5T~~~ II .\WJ 
"· ) 

l. =O I I NO: SC:\L I 'JG 
/\CA. 

C=l ~IOPM,\L SCAL TNG 
~ r.A 

n = il II TT . ,.)~·\ i)'1 .\' Jrl, 

• 3 urGR.~FS 

D=l ~TT OFA~RA\J 1 1 
'i.n lF.~<.<:=<;. 

~ = KllLCi':l~, IJ R./\ T [ 
Cr = . 2 I) G/S>C 
l = ·" D G/SEC 
2 = ? I) GI S<'C. 
~= Jn J G/S EC 

WA IT FnR K FY3 011 ~ n 

ENTR.Y 

TF R.~l\J\ TE FL~SH UPJ~ 

REC EIPT UF D~ O: EEI) 

0R NfW OATA 

.»RUC:Effl .\JFfl OATA 

STJR<= DA TI\ 

. 

• y · ;\' 

~FY IN DPJ 
'." EFJ 

KEY l\J V2lf AND 
Loan )cSPE O 
'JATA C::0:" l\J P. l 

--

~'.1 </<; 1 J•HJANCt 

#'tO 

#50 

tt~O 

110 

ilBO 

~03/SlJNDA"lCE 



J~9 

POSS 
HOLD • 

.· 

JS A= l IN THE DAP 
CONFIGUMATIO'l/RESP
nNS F DAT A C'lDF ( SEF 
Af\JVfl? 

.'l Y. 

• DOES STAGE VERIF -
• !ED DISCRETE IND

lCl\TE THAT THE 
• DPS HAS BEE'l 

STAGED? 

• .N .Y 

FLASH V RB - NOUN 
• • TO Rf QU ST 

RESPONS ANO 
•• DISPLAY ALARM 

CODE TQ l'lD!C
CATE THAT AN 

•• A /P DOES 'JOT 
• EXIST FJR THE 

• • A SCENT STAGE 
DOCKED WITH TrlE 
CSM: 

V0511JJ9 
Rl - 01706 
RZ - XXXXX 
R3 - XXXXX 

WAIT FO'l. KEY-
• BOARD E\IBY. 

'-" 

"10'llTO~ 'lSKY: 
DOES VEU - ND'.JN 
FLASH TJ ~F;JUEST 

RESPONSE ANJ DISPLAY 
OF ALAR'1 CJDE 
INDICATE TH~T AN A/ P 
DOES NJT EXIST FJR 
THE AS :EH STAGE 
DOCKED WITH THE :SM. 

• Y 

on I WI S~ TJ CHA
'lGE DATA : oo~? 

Y. 

KEY I'l 
PRQCEE!) 

N. 

N • 

.J 

~03/SUNOANCE 

"10 

'100 

'110 

'120 

1130 

n~o 

~03/SUNDANCE 



HJ L fl 

j..(pD 

. . 

lf'l,'1 1': \TF: FL.><; 1• 
llPCN 1:1c:: FI "T ~l~ 

ril.rC-'f D no{ 
Tf:P tA] N'\T E • 

. T • p 

. r.. D 

. ~ . 11 . , . • c 
• I . [ 
.'J · '= 
. ~ . n 
. T 
. c: .......... 

"'XI T ~ rn 

T'<A NS FEP DATA 
T f1 DllP 

FL~SH VER3-NJUN TO 
RE1UES T PESPJ~<;E AN D 
OISPLAY STORED LM 
WEIGHT llN'.l '.:<;M 
WEIGHT; 

VC' 6 N't7 
Rl- THIS JF"i!CLE 

f L'1 l ~EIGHT 

P?- C• T'-'ER VEHTCL F 
f CS "! l \< C: IGHT 

R '\ - RLf\NK 

<FY I~ TE~~ 

INATE V1~F 

EXIT R11 

'10"-JITOR DS<Y: 
JRSERVE V ~ R3 - N J U~ 

FLASH TJ ~F ~JE S T ~F

SPONSE A~J OISPLuf 
lF VEHI:Lc wF l~ H TS. 

'-' 

Fl3/S ~J~OAN:E 

#150 

#1(>0 

#170 

tlBO 

tH O 

~03/SUNDANCE 

__,, 



9(tJ I 

++ 
+13 
+ 
+13 
+ + 

\H:IGHTS I\' PJ~J'JnS T!• 
N"I\ R rs T P'111\J). 

WAIT FnR KEY3nARD 
ENTRY 

TFRM!NlTE FLASH UPON 
RFCE!OT OF PROCF.En 
f"lR NE' \.I DATA. 

" . NEW 
• R • OAT .I\ 
,] 

.c STl:HE ')ATA 

. c 
,i:: 

, ') 

I S LM WEIGHT GDE ATE R 
TH :\ ~J (AS CF.NT O'l l Y 
4~5 0 , nr~FNT AT T AC
HF! 11,120) !>(l i J'!f) S? 

f '-J lT l : T HI L '.; C 1'1 Ll_ 
CH ECK TH[_ SHG' V'=cQ 
l I! C:D il l SCP. ET!: rri 
SFL F.C T T l if- \.F !:";HT 
(DJ TFF'. IA ll :R FT TH FR 
TH F. OPS/A~S ,~ ADS 
AL 'J \JI' • T I If C ~ F ,J 

OFF IM ~! \.1> IG-iT 'II)') T 
fX': rff) Ti '~ f"'P TY 

A~ I Sl\TTSF!En ~ITH 
THESF V~ _ UE~? 

• y 

KE Y IN p:ncri=O::i 
I NO TE: IF l 'I 
AND/OR : S'1 
wEIGHTS J1 \I OT 
EXCEED E'1PT'f 
\.IF I GHT 0 " Tl-'F 
RESPECT! l/F 
VEHICLE Trl! S 
OT SPL/IV il l LL 

. \I 

NOT TE<l.'11\IAHl .. 

<EY 1 \1 V24f • 
AN) LJAJ 
THE:: OEqHD • 
PARt..'1EFRS, • 

) 

~ 03/S!JNDAN:E 

# 2JO 

1210 

1 220 

1230 

12,.0 

1250 

~O~/SUNOANCE 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+1 2 
++ 

YA !T FOR Kf YI O\R1 
U!T:(Y 

TE~Ml"IATE FLASH UPO"J 
RECl'IPT OF DRClSEf:D 
f1 R TF P M IMA TE. 

• p 

• R 
.fl 
.r. 
• E 
• F. 
• D 

EX 1T 
RO'.\ 

.T 

.E 
. R 
. 'I 

•I 
. N 
. ll. 
.T 
.E 

EXIT 
Rfl3 

LOGIC REV 12 
L'.JGIC qEV 13 

PCN NO . MI T 60 
PCN MIT ~5 + PCN - MIT- 9~. 

ilPb 

l" I :II S 1 T: 
CO"IT! "JJc n!TH 
THE l'HE'l.RllPT 
~D PR'l GRAM. 

.Y 

KFY I \J 
'>Q,JCEC:l:J. 

EXIT 
R03 

'J . 

K :' Y I \J 
T ~~'1 1 \JAH 

EX IT 
~ 03 

~'.JVS '.J"IDANCE 

lf470 

#4!!0 

lf 4~0 

1500 

1510 



~3 
(.;1,·1) 

PURPOSE: 

++ 

'- _! 

.\Prll c Ct:'JVPUTFP Lt:Grr (HF(KLJST 11'\TfPFACF 

RR/LR SELF TESl PCLJTINE (R041 L CG TC q F V J 2 01/17/F,O 

(1) Tr PROVIDE SLJTABLE CSKY 11SPLAYS AND LGC CCWNLINK INFCR~ATION TO SUPPORT THF SE!.F TESTS OF THE RENDEZVOUS 
PACAR (PR) co THE LANDING P~O AR (LPl. 

+12 (2) Tr ALLOW CREW l" ( NITCPING CF RAW PA[AR CATA CUPING PROGRAJVS CTHfR THAN Pao. PARTICULAPLY DURING P47 IN TERMINAL 
+592 BRAKING. 
++ 
ASSU~FTIONS: (1) THIS ROUTINE TS ~ANUALLY SELFCTED RY THE ASTRONAUT RY DSKY ENTRY IN cnNJUNCTION WITH MANlJAL SELFCTTON OF THE 

APPQOPRJATE ~ArAP SELF TEST AT THE LI" CCNSOLE (RADAR TEST SWITCH- PNDZ/OFF/L~Gl. 

++ 
+12 (2) THf POUTINE way RE CA LLEC CLRI NG THF LGC !CLING OROGRAJV (POOi AND ANY rTHER ponGP~~/ROUTTNE WHEN P20 TS NOT 
+592 RUNNING IN THE BtrK(ROUND. 
+ 
+ (3) THE POUTINE JVAY ALSO ~E CftLLFC DUPING THCSE EXTENDED VFPBS WHICH DC NO T RESTRICT nTHER EXTENDED VERB ACTIVITY . 
+ 
+12 
++ 

PRCG 
ccrn 

++ 
+12 
+592 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
... 
+ 

(41 Tf-IE RR HE~TEPS HAVF REEN II\ Tf-IE CPFRHE PCSITICll; AT l UST l f-!(llJP. 

LGC 

START "R/LR SELF 
TEST RCUTINE !RC41 

IS T~E RENDEZV~US 

Fl.AG SET? (IS 
P2C RUNNING?) 

• I\ .Y 

GROUND C~Ew 

.CREW 

.RCUTINE 
• SElfCTION 

KEY IN V62E 

CHECKlIST TfME 

P04/ SUNOANC E 

TOTAL 
TIM E 

110 

120 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+12 
++ 

HOLD 

SNAP 

17'1.;i..r) 

IS lHE FXTEllCEC 
VFRF ACTI\IITY 
HTERLCCK SET? 

.N .Y 

TURN CN 
OPER .aTCR 
ERROR LIGHT 

EX IT 
R C4 

FLASH VERB - NOUN TO 
~ECLEST RESPONSE 
AND DISPLAY CPTION 
CODE FOR ASSLMEC 
RAD~~ 

\i04 f\Ot: 
Dl-CC004 
Gz -ooocx 
P.3 - eLAllK 

MCNITOR DSt<Y: 
CCES OPERATCR 

ERROR LIGHT CCME ON 
INDICATING THAT THIS 
ROUTINE CA~NOT BE 
SELFCTED AT Tl-IS 
TIME? 

.Y .N 

KEY IN \137EOOE • 
THEN RESELFCT 
THIS ROU TINE 
BY KEYING IN 
V62E. 

F'X IT 
R04 

MlNITOR DSKY: 
OBSERVE VERB- NOUN 

FLASH TO RfOUEST 
Rf~PONSE ANr rISPLAY • 
OF OPTICN CCOE FOR 
RADAR 

,__... 

R04ISUNDANC E 

#30 

~40 

150 

#60 

no 

R04/SUNllANCF 



iif-3{:>.t,,'f) 

Rl IS TH CFTION 
CODE FOQ ~SSUMEC 

RADAR 

R2 IS Tl-'E LGC 
ASSUMEC RJICAR 
OFTICN: 

00001- RR 
00002-LR 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH 
UPCN RECEIPT OF 
PROCEEC OR NEW COCE 

.P 

.R 

.c 

.c 

.E 

.E 

.c 

.NEW 

.CODE 

STCllE NEW 
COCE 

IS RJICAR CPTICN CCCE 
LP? 

.Y .N 

-----

TS Tl-lE RACJIR 
ASSU~PTION CORRECT? 

.Y .N 

KEY IN PROCEEC 

KEY I N V22E ANO • 
LOAD THE DESIR- • 
ED RACAR CODE 
IN R2 

R04/SUNDANCE 

•so 

190 

'100 

'110 

1120 

IH30 
RO'+/ SUNDANCE 



POSS 
HOLD 

SNAP 

!'1-(.(<?c) 

.. 
• rs PR AUTO ~CrE 

• ClSCRETE PPESfNT? • 

• Y • t\ • 

• SEl'\O ALTC 
• TRACK EN.6BLE 
• TC TH RR. 

DID I SPEC lFY RR OR 
LR? 

.RR •LR 

GC TO 
''C" 

BF LOW 

FLASH VERB - •••••••••••••••••••• MONITnR DSKV: 
• NCUN TC RE -
• C:LEST PLE~SE 

PERFCR~ SELfC - • 
• TIO N CF RR 

AUTC ,to1QCE: 
\15CN?5 
Rl - C020l 
R2 - et.llNK 
R3 - eLANK 

• \,All fCR l<EY 
£'>.~RC FNT'1Y. 

rs VERe - NCUN 
• FL~SHING TC REQUEST 
• SELECTlCN CF .6UTC 
• MODE? 

• v 

• PUT P.R MCOE 
SW! TCI-' TO LGC 

!<FY II\ PRCCEfC 

"J • 

.. 

RC4/SU ~'OANrf' 

'140 

'1'50 

t160 

tl 70 

11180 

R04/SUNOAl\JC:E 

.. 



!'1-7(:1'11) 

POSS 
HOLO 

MON 

·-
• TERfl'!NATE 
• FLASH UPON 
• RECEIPT OF 

FRr:CEEC • 

• P 
.R 
.c 
.c 
.E 
• E 
.D 

• READ RR CCU 
• ANGLES EllERY 
• SECCND, AND RAN(E 
• AND RANGE RATE 
• CN AL TERN ATE 
• SECCNDS. TRANS,.IT 
• THESE QUANTITIES 
• CN THE DOWNLINK 

"A" 
FPOfl' 
!.'ELCW 

• FLASH \/ERB - NCUN 
TO REQUEST RES-

• PCNSF ANC MONITCR 
RR CCU Al\GLES: 

II 16 N7 2 
Rl-TRUl\NION 
R2 - SHA FT 
R :> - BL Al\K 

"A" 
FP OM 
P.ELOW 

'-' 

MONITOR DSKV: 
OBSERVE llFRB- NCUN 

FL .ASH TO REQUEST 
RESPONSE ANO ~ONITOR 

CF RR CCU ANGLFS. 

.• 

\ 

R04/SUNDANCE 

nqo 

4200 

4210 

1220 

#230 

?04/SUNDAlllCE 



l'f?(;,ai) 

• TPUl\I\ !0: - 360 
fol!NUS QR TPUNNICN 

• CCU ll hLUE. 
IN CEGREES TO 

• NEAREST .Cl DfG -
• REE. 

(PLUS IS DEF !NEC 
AS A "lEGATIVE 

• ROTATICN ABOUT 
• LM I AXIS.I 

SI-AFT- RP Sl-'AFT 
• Al'\GLE. II\ DFGREES 
• TO NEARFST .Cl 

CECQEE. 

WAIT FCR KEYBCAPD 
• ENTRY. •••••••••••••••••••• 

DO I WISH Tr fo'CN!TOR •• 
R ti NGE AND RtiNGE 
RATE'? 

.Y .N 

DO I WIS!-' TO 
TER~INATE THIS 
ROUTI NE'? 

Y. .N 

KEY I I\ 
PRIJCEED • 

KEY I N 
TfRfol!NATE 
IV34El 

. .__, 

OQ4/StJNOMJ(f'. 

11240 

#250 

#260 

t270 

#280 

QQ4/SlJ!llflANCE 



·'f1(n3) 

POSS 
140LO 

fo!ON 

• TERMINATE FL~Sr 

• UPCN PECEIPT CF 
• PROCEEC CR TEPM 

TNATE 

.P 

.R 

.c 

.c 
• E 
.E 
.c 

• T 
• E 
.R . ,, 
• I 

. "' . ~ 

.T 
• F 

EXIT 
R04 

• FLASr VERB - NCUN 
• TO REQUEST RES

PONSE aND MONITO R 
• RR RANGE ANC 

RANGE RATE: 
Vl6 N7e 
Rl - RANCE 
R2 - RANCE RATE 
R3 - eLANK 

• RANGE - RANGE 
ISI"'UUTECI TC 
CSM IN NAUTICn 
llILES TC NEAR 
EST .Ol N"'· 

• RANGE RATE
RAl\GE RATE 
( S I "LL ATEf'l I 
IHTWEFI\ Lr.I Al'\C 
CSll. II\ FPS TC 
NFAREST FPS. 

INCTE: WrENEVFR A 
• RANGE OP RANGE 

R~TE "'EASURF~ENT 

IS O~TAil\FC FRO" 
• THE RR TrF RR 
• DATA Gcrc. crs-

'-" 

EX IT 
R04 

"1 0NITOR DSKY: 
OBSERVE VERB- NOUN 

FLASH TO REOUEST 
RESPONSE ANO MONITOR 
OF RR PANGF AND 
RANGE RATE. 
(NOTE: WHENEVER A 
RANGE OR RANGE RATE 
MEASUREMENT I S OB
TAINEC FRCP' TrE RR 
Tl"f RR DATA Geno 
DISCRETE IS ALSO 
CHEC KED BY THE LGC. 
IF IT IS MISSING THE 
TRACKER FAIL ALARM 
IS ACTUATECI 

DO I WIS!" TC TER M
INATE PADAP SELF 
TFS TING? 

.Y .N 

J 

R04/SIJN{)ANCE 

#290 

!1300 

#310 

11320 

#330 

R04/SIJNOANCE 



.. 

Jj-0 (n1-) 

• CRETE IS Al.SC 
• CHECKEC. IF IT IS 
• "ISSING THE 
• TRACKER FATL 
• ALAR 11 IS 

ACTUHED l 

• WAIT ~OR KEVAOARC 
• ENTRY 

KEY IN 
TER.M!NATE 
IV34El 

FXIT 
R04 

DO I WISH 
TO PER
FORI" LR 
SE'LF 
TFST? 

• 'f • N 

• 00 I 
• WISH 
• TO MO- • • 
• NI TOR 
• SHAFT 
• ANO 
• TRUNN- • 

ION 
• AN-
• GLES? 

• .Y • N • • 

• KEY IN 
• RFCY -

• • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • CLF 
I V32El 

''--' 

R(•4/SUNPAN(F 

;¥340 

11350 

#360 

1370 

11380 

11390 

R(\4/SUNOANC~ 

.J 



(_ 

:,-/{~ 7s-) 

• TER,.INATE FLASr 
• UPCN RECEIPT CF 
• PRCCEEC, RECYCLE 
• CR TER,.Ill:ATE 

.P 

.R 

.c 

.c 

.E 

.E 

.o 

.l 
• E 
.R 

. " 
• I . ~ 
•A 
.T 
• E 

EX!l 
RQ4 

.R 

.E 

.c 

.Y 

.c 

.L 

.E 

GC TC 
"6" 

ABC VE 

READ LR PARA,.ETERS 
(RANGE, VIXI, V(Y}, 
AND Villi f~Cr SEC 
OND ANO TRA~S"'ll C~ 

DCWll:LI~K 

"P" 
FR(M 
"lflCW 

.__/ . 

G C F l 
"A" 

• ABOVF 

KEY IN 
PRC CfEC 

"B" "C" 
FROM FRC,. 
RElf1k ABCVF • 

___/ 

R04/SUNDANCF; 

#400 

•410 

•420 

#430 

•440 

'l.04/SUNOANCF 



HOLD 

MON 

15 :J- (;i. ·1~) 

FLASH VERB - NCUN TC 
REQUEST RESFCNSE ~1\0 

MONITCR Tt'E LR 
RANGE ANC ANTENNA 
PCSITICN: 

Vl6 N66 
Rl - RANGf 
R2 - PCS IT ION 
R3 - eLAl\K 

RANGE- SI"4ULATEC 
SLANT RANGE. IN 
FEET TO NEAREST 
FCCT 

PO S IT!CN- PPESFNT 
LHCING f<ACAR 
.ANTENNA PCS IT ION 
100001 OR 00002) 

WAIT FOR KEYBOARC 
ENTRY. 

TER" !NATE FUSI-' 
UPON RECEIP1 OF 
PROCEED CP HRM
I l\ATE 

.P .1 
• R • E 
.o • R 
.c . " 
.E • I 
.E • I\ 
.c .~ 

• T 
• F 

MC'<ITCR DSKY: 
OBSERVE VERB - NOUN 

FLASH TO RfCUFST 
RESPCNSE ANO "0NITOR 
Tl-'E LR RANGF AND 
ANTENNA PCSITION: 
NCTE: POSSIBLE TRAC 
KER FAIL IF ALTITUDF. • 
DATA GCCD DISCRETE 
IS MISSING. 

on I kISH Tr "0NITOR 
V(X), VIVI ANC VIZl? •• 

v. 

KEY IN 
PROCEED 

. . 

.N 

DO 1 WI SH • • 
TC TERM 
INATE 
THI S ROU- • • 
TINE? 

.Y .N 

KEY IN 
TER"IN.HF 
IV34EI 

FXIT 
R04 

.• 

'--' 

Q.04/ SUN DA NC F 

#450 

•460 

#470 

#480 

f490 

R.04/<:;UN[lAMCE 

__,-



l 
5.?(-< n) 

HQO 

MON 

EJC IT 
R04 

FLASH VERB- NCUN TO 
REC:UEST RESPGNSE ANO 
MON JTCR LR 
VIX!, VIVI, AND V(Zl: 

VH: f\6 7 
Rl - V(XI 
R2 - V(YI 
R3 - V(Zl 

VIX), V!YI ANC VIZl
SIMULATEO VELOCIT 
IES. IN FPS TO NEAR 
EST FPS 

IN CTE: WHEN EACH 
VELOCITY COMPONENT 
IS OBTAINED FROM THE 
LR THE VELOCITY 
DATA GCCD DISCRETE 
IS ALSO CHECKED. IF 
IT IS MISSING THE 
TRACKER FAIL ALARM 
IS ACTUATED l 

WAIT FOR KEYeCARC 
ENTRY 

'-

MONI:fOR OSKY: 
CBSERVE VERB - NOUN 

FLASH TC RFC:UEST 
RESPONSE ANO MONITCR •• 
OF LR V(XI, V(Yl AND •• 
v ( z) 
(NOTE: WHEN EACH 
VELOCITY COMPONENT 
IS OBTAINED FROM THF •• 
LP THE ASSOCIATED 
DATA GOOD DISCRETE 
IS ALSO CHECKED. I F 
IT IS MIS SING THE 
TRACKER FAIL ALARM 
IS ACTUATED! 

DO I WI SH TD TERM
INATE RACAR SELF 
TE'ST ING? 

Y. 

KEY IN 
TER"'INATE 
IV34EI 

• N 

DO I WI SH • • 
TC PfR-
FCPM RR 
SELF 
TFST? 

v. .N 

• on I 
• WISH 
• TO "IC- • • 
• N!TOR 
• RANGE? • • 

• • V • N 

RC>4/SUNDANCE 

#500 

#510 

!J520 

!J530 

#540. 

#550 

R04/ SUNDANCE 



.. 

15'1(.). 7sj 

(_ 

TERMINATE FLllSH 
UPCN RECEIPT OF 
RECYCLE, PRCCEEC OP 
TERMINATE 

.P 

.R 

.c 

.c 

.E 
• E 
.c 

.T 
• E 
.R 

. " 
• I 

·"' •II 
.T 
• E 

Oil 
'104 

.R 

.E 

.c 

.v 

.c 

.L 
• i: 

GO TC 
"8" 

ABC VE 

• l<FY IN 
•••••••••••••••••••••••••••••••••• R~(Y-

. 

txl T 
'104 

• CLF 
IV32El 

l<EY IN 
PRCCEEO 

GO TfJ 
"P" 
ABO VF 

. ........ 

'1(14/SuNnANf t= 

#560 

#570 

ll580 

#590 

#600 



(_ 
1.56 

(ii7?-A) 

. C~ANGE CC~TFCL NCTFS 

LOGIC REV 10 
LOGIC REV 11 
LOGIC REV 12 

PC~ !"IT - 58,(:5 
PCN - l"JT - 52. + PCR - S5.l 
PC R 59 2 

00771000 
OC772000 
OC772001 



c '----' 
') 

1-?i 
APOLLO COMPUTE~ Ll~I: CHECKLIST TNTFOfACE 

RR nfS!G\JATF RIJIJT I'll: l'?l) L n~ l C ~ FV l ':i 05/28/68 

PURPJSE: fl) TO ~OlNT TH E ~FNOFzvnus R'OAR (RR) AT iHE cs~ IJ\J TIL AJTO~ATIC a:~UISITION JF THE :sM IS 1: : JMPLISHEO RY THE 
~An\Q ~HILE TH~ l.M IS l\J JQ3IT JR ON TH~ _J\JAD SU~FA:F. 

ASS U~ 0 TI 1 NS : Ill THIS ~nUTIN~ IS AlJ T~MAT ICALLY CALLED BY THI:: R C\Jn~1vn JS NAVIGATIJN PRJGAAM (P?Ol •'J) THE LUNA~ S U ~FACE ~AVIGA
TTl\J ~RlGRAM (rZ?l. 

PROG 
CD"-! T 

++ 
+16 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

(2) THE RR SERVl') ~A Y BE C0M~ANDED ~y THE L~C AFTE~ THf LGC ISSUES THE TRAC~ ENABLF DISC~ET ~ U\JTIL Rl\JGE RATE 
LJC<O'J IS ACY!EVEO ~v THE RR. 

I GC 

.L C 

.P OGRAM 
• S LE'.: TION 

SHRT RR 
DES IG\JATF ~nJT1 NF. 
( f~2 l) 

FF 'WVE: TP .~ CK E'IA'lLE 
n1SCPFTF T1 THc •r 

SrT T>i f- ~ , · i = SJ·~NAH 

Cfl'JN Tf"' ( ')J:: T K = f,'J) 

GR.Cl'IND CREl-i CHECKLIST TIME 

R 211 S ll"IOA NCE 

TOTAL 
TIME 

fl 0 

•20 

130 



UJ 
u 
z ... 
c: 
7 
::i 
V'l 

' 
" " 

! ..••.• 

0 
I-

,. v 
Vl 0 

' l "' <! 
0 3: 
r . r • 
LL I- I 

~ ui
- V'l 7 
<I - LL! 
3. C( N 

c 
"' .... .. 

0 0 0 0 
.rJ .... .., 

"' .... .... .... .... .. .. .. .. 
IJJ 
u 
z ... 
0 
z 
::i 
V'l 

' .... 
"' "' 

... .... . . .. ... ... ... . .. .... ... ... .. .. . .......... 
0 

r ·. 
Q' 

c. 

>
UJ ,,. 

....................... ' .................... . 

lJ..j >-
y :r ? u 

I-· LlJ cc 
(" /.I-~. 

(-: LL<J: :; r c 
LL 7 C' U 1 

c-:r:-w 
.._a: :E V:wl._; 
-< ct <lun 
<!CU...:- tLC:L 
~ c;::_ I- u... C£. ~-

Cl. C::. C: U UJ U.J ~ 

"' I- >-
l U 
V'l 

L? 
<! _, 
LL 

LI-
0 
c 
"" UJ 
Cf' 

'Z 
Vl 

Vl <! 
~z 

::i 7 
0 UJ 
L ) I- <Y 

z w ,.,. <l' :r: 
a'. I-

LL C 
cu 
z <! w 
<l _, I 
'Y "- I-
~ 
WQZ 
u I- -

. . . 
lLJ 
0 
r 
2: 
lLJ . . . . 
Cl 

I-
IJj IJ.J~ . . . . 
a <.r. <! 
c UJ _, 
~ ex: LL 



-
i~3J 

++ 
+16 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+16 
++ 

c 

IS RFPOS IT IO'< ING 
FLAG SET? 

.N .v 

GD TO 
"A" 

BELOW 

IS N = O? 

v. N. 

DECREMENT N 3Y 
ONE. 

IS THE RR DESIGNATE 
COUNTER = 0 (K= Ol? 

.Y 

DECREMENT K BY 
ONF.. 

JS THE PRESENT 

N. 

• RP LOS WITH! N 
1/2 OEGREf nr 
THE PRFSE\JT LOS 
FPOM THF LM Tn 
THE CS"? 

.N y. 

'--' _/ 

R2l/SUNOANCE 

1200 

1210 

IZZO 

t230 

f2't0 

t250 

'l?l/SUNOANCE 



?- <j f 

(_ 

SEND AJT-, 
TRACK EN.\C\LE 
TO THE R~. 

IS J)ATA GJOf"J 
DISCRETF <F:EIVFD 
FROM THE <R? 

.N .Y 

i:XIT R21 

ISSUE RATE co·~ 
MANOS TO THE RR 
PRQP!JRTl(1'1AL Tn 
THE ANGULAR DIFF -

• ERE NCE BETWHN 
• RR LOS AND THE 
• L OS T O THE CSM 

m!F SECON) FROM 
• Nnw. 

WflI T .5 SECJNDS. 

TERMINATE PE<IODIC 
LOS DETER M INATION 
CALCULATIO N. 

~21/) tJNDANCE 

.. 

t2b0 

1210 

1280 

f290 

f3JO 

R21/SlJNDANCE 



)9'~ 

++ 
+16 
+ 
+ 
+ 
+16 
++ 
PRI 0 • 
HOU) 

SNAP 

(_ 

RE~nV[ RM TR,CK EN 
ABLE DISCRETE 

"A" 
FROM 

ABOVE 

FLASH VERB NJUN TO 
REQUEST RFSPJNSE ANO 
Of SPLAY ALAR"! : onE: 

V05 N09 
R 1- 00503 
R 2- XXXXX 
R3 - XXXXX 

WAIT FnP KEYlJA<~ 
F'll TRY • 

MONITO< JSKY: 
DOES ALA<"I CJOE JIS
PLAY INDI:ATE THAT 
RENDEZVJJS DESIGNATE 
ROUTT NE' I R21 l IS U~l 

ABLE TO A:OJIRE THE 
:SM? 

• y 

PUSH ALA<"! 
RESET TO RESET 
PRJGRA"I UA~ M . 

. N 

EXIT 
RZl 

10 I WIS-1 TJ 
l"lITIATE A,N 
AUTOMATI: SEARCH? 

.Y • '.'>! 

<EY IN D<J:EFD 

_/ 

<2 llSlJ"lDllNCE 

1310 

nzo 

1330 

J 

1 tHO 

1350 

<?l/SU!llOllNCE 



~/ib 

TERMINATE FL~SH UPON 
RECEIPT OF PROCEED 
TER'1INATE, O'l. 
RECYCLE 

• R .P .T 
• F .R .E 
.c .o .R 
.Y .c . .., 
• c .E •I 
• L .E .N 

• • • • • • • • E .o .A 

l 

GO TC1 RR SFA~CH 

ROUT !NE lR24) 

.T 

.E 

'.;O TO H SEl\RCH 
ROUTI\Jo !~24) 

FXIT R21 

DO I W!Si TO ATTEMPT 
rn OESIG~~TE THE RR 
AGAIN? 

.Y 

KEY IN RECY'.:L F 
V32r 

KEY IN T~~MINATE 

V34E 

. ~ 

P? l/SU'JOANCE 

'3b0 

1310 

1380 

tHO 

•1tOO 

fltlO 

~21 /SUNOOICE 



1)1J? 

c 

EXIT P?l 

IS ANOTHfP P~O~R AM 

OTHER THAN P20/P22 
IN PROCFSS? 

• y 

EXIT RZ! 
ANf) P20/P22 

DO FINAL AUTJ MATIC 
REQUEST TERMINATE 
RQIJT!NE (ROO) 

EXIT RZl 

CHANGE CONT~nL NJ TES 

LOGIC REV 1~ PCN- MIT - 141 

.N 

'-..__../ 

IS ANOTHE R P~J~PA~ 
JTHER THIN PZO/P22 
IN PRJ: ESS? 

.v • N 

Q8SERVE )!SOLAY • 
OF OTHFR 
PROGRA~ 

E'XI T ~21 
AND P2J/P22 

DO FINAL AUTJ~ATIC 

~EQUEST TER~INATE 

ROUTINE (~:JJ) 

EXIT R?l 

) 

~21/SUNOANCE 

14?0 

fltJO 

llt~O 



~t?ZJ 

(_ 

IS Till TR~CK FLfl '~ 

SFf? (SEE: P2J/P22} 

.Y •\I 

WI\ IT l ~ SE:C 

IS THE RR TRACK 
ENABLE DISCRFTE 
I SS UED ? 

.Y .N 

GD TO " B" 
IN P20/P22 

JS RR AUTfl MJDE 
DISCRETE PRESE NT? 

.Y ·~. 

'."; C1 f rJ "C" 
! '; P2')/"?2 

IS TYE L~ 'l\J TH F 
LlJNAR SlPFll:~? 

.N 

(NOTE: I ~ TH o <0 

HAS BEE \J ' ULL F J 
OFF THF :S M BV A\J 
ATTITUDE ~A\J EUV E~ 

TH E RR ~J\JITJ~ 

POUTINE P.251 
WI LL HAVE DETE :T
ED THE LARGE RR 
'.:DU AN:;Li: S A\J[l 

WILL HAVE R E~OVE D 

THE RR n!\C< 
ENABLE ')JSOETE. 

. Y 

GO TCJ "B" 
IN P20/P22 

\j. 

I S RR ~JJ E S W IT:~ 

IN LGC 

.Y • N 

SJ TJ n:n 

l\J P 21/P2? 

'-.._..) 

l22/S U"l OANCt 

1J40 

y. 

# 50 

JbO 

•10 

•so 

no 

R??/SUNDANCE 

~ 



Jf/ 

++ 
+16 
+ 
+ 
+ 
+16 
++ 

(_ 

ARI: COUS 1El~G 
ZERO FD? 

.Y 

WA IT 15 ScCO'lDS 

STORE RR 
P A\JGE SCl\L E 

IS RR DAT/\ 
• GOQf) PRE Sf'NT? 

.Y 

• PEAD RMJGE RIHE 

N. 

.N 

TS ~R CDU F~IL ON? 

.N .Y 

.__, i -
~22/SUNDANCE 

IH!JO 

fllO 

1120 

1130 

tl'tO 

R22/SU'llOANCE 



++ 
+16 
+ 
+ 
+ 
+16 
++ 

~9~ 

r s 1u · tJArr. ;;1n1 
r µr,son ? 

.v 

• PEl\O 5 CDlJS 
I ISS-3 ANrJ R~ - 2 l 
AND TIME ITMI 

TS RP DA TA 
• GOOD PRESENT? 

.Y 

• READ RANGE 

• 'IJ 

.N 

15 RR COU FAIL O'IJ ? 

. N .Y 

JS THE RR R.'\NGE 
SCALE THE SAME 
AS REFnRE? 

.N .v 

~22/SU'lOANCE 

1150 

llbO 

'110 

'180 

1190 

~22/SU'lOAN:::E 

... :; · 



(_ 

;er~ 

IS RR 01\TA 
GOOD PRESENT? 

• y .N 

• TUR~ ON TRACKER 
• FAIL ALA~M. TURN 

ON PROGRAM ALARM 
• LIGHT BUT ~O NOT 

CHANG[ P~ESPH 
• DISPLAY. 

I PROGRAM ALARM 
• DISPLAY IF CALL -
• EO IS 

V05N09 
Rl - 00521 
RZ - XXX XX 
R3- XXXXX 

• (NOTE: T-llS DIS -
• PLAY WHE~ CALLED 
• Will SUSPEND 
• CURRENT DISPLAY 
• AND TURN J~ THE 
• KEV RELEASE 

LIGHT!. 

GO TO "0" 
IN P2)/P22 

"10\IITJ~ JSKY: 
DOES HAC<ER 

FAIL ALH"l ~NO 
PROGRA"l ALAR"l Ll~HT 
INDICATE ABNORMA
LITY? 

.Y 

CALL PRJG~AM 
ALARM DISPLAY 
IV05N09l TJ 
IDENTIFY AB'DR"l 
ALIT'f. WrlEN 
FINISHH>. PUSH 
KEV RELEASE TO 
RECALL P~EVJJUS 
DISJ>LAV 

PRESS ALAll.M 
RESET TJ HSET 
PROGRA"I AL AHl. 

GO TJ "D" 
n P20/J>22 

N. 

~22/SUNOANCE 

•zoo 

•210 

•zzo 

fZ30 

•ztto 

R221SUNOANCE 



rJ9~ 

(_ 

TF<lMPJl\Tt F Ll\')H 
llP()M RECEIPT r:i i:: 
P'lOCEEO JR 
RECYCLE. 

.P .R 

. R . ~ 
• n .c 
. c .Y 
.[ .c 
• F .L 
.n .E . . . . . 

GO Tn "0" 
IN P20/P22 

IS THE SU'HA : E 
NAVIGATION FLAG 
SfT ? 

. ·\j 

IS Tl-'E TRACK 
FLAG SET? 

.r-.i 

WA TT 15 SEC 

.Y 

IS RP. LOS WITHif.l 
30 DfGRHS 'lF 
THF: LI<! +Z AXT S? 

. '~ .v 

Y. 

-:;J . !'I 

<.[ y I 'I 
PF-:'r'CL F 

V32f 

TO ")" 
P?J/P22 

'-' 

R2?/SUNOANC E 

1350 

1360 

1310 

1380 

1390 

~22/Sll"ID&.N:;E 

_) 



~97 

+t 
+15 
+ 
+ 
+15 
++ 

C 

DO PREFERRED 
TRACK I NG 
ATTITUDE 
ROUTINE 
( R6 l) 

WAIT 15 SEC 

IS THE UPDATE FLAG 
SET? 

.N Y. 

WAIT 15 SEC 

IS THE ND 
UPDATE FLAG 
SET? !SEE P20l 

N. Y. 

SO. TO 
"B" 

BELOW 

\...._../ ) 

U2/SUNDANCE 

1400 

1410 

euo 

·~30 

'"o 

R22/SUNOA~CE 



3DZ> 

c 

Tfl'1MIN.H!: l ,,SH 
• UPON RE'.:fl T 'JF 
• OROCE FO RE YC LF. Uk 
• TEP"1INATF 

• R • P 

• F. . R 
• c • n 
• y .c 
. C • F 
• L • F. 
.!::: .o 

.T 

" 
.R 
• '1 
• I 
. N 
.A 
.T 
.f 

l S !\MOTHER 
PRO:; RAM 
(.lTHF.R THAN 
P20/P?2 I\I 
0 PO::ESS? 

• y N • 

fXIT R2 2 
AMO "ZO I 

• 22 

DO F !NAL 
AUHlM!ITIC 
REQ JEST 
JFR~I'J.HF 

R nur I 'JE 
(ROJJ. 

EXIT R22 

KEV IN TEPMl\IATE 
V34E 

IS A\IOTHER PROGRAM 
O T~ER T~ll~ P2~/P2? 

IN PRfJCESS? 

.Y \I . 

OBSERVE DISPLAI' 
OF OTHE~ rROGRAM • 

EXIT R27 
ANJ PZ J/22 

01 FI NAL AUTOMA TI ~ 

REQUEST TFR~INATE 

RJUTI"JF. (~0(1). 

F.XIT ~22 

'----' 

~22/SlJNOANCE 

#5b0 

#570 

#580 

#590 

-#6JO 

~22/SUNDllNCE 

_) 



3'P/ 

++ 
+15 
+ 
+ 
+ 
+15 
++ 

l NCClRrnRATE STATE 
VC:CH'R ( [1~RE:: Tin~I 

l\JTn STATt V~CTOR 

OFST~NATE~ RV THE 
ST.'.\TE VEr:Tryi UP 
DATE nDT I "~ !SFE 
P2:1 /P 22J . 

INCREMENT RR TRACK 
ING MARK COU~TF.A BY 
ONE. 

''13" 
FROM 
ABOVF 

IS SURFACE NAV IGA
TION FLAG SET? 

.N 

\.i ll IT 45 
SFC 

• y 

W\I T 30 
sc:c 

CHt,,\J'.;F. cmnPriL MlTE S 

LOGIC RFV I 5 
LOGI C ~EV l f. 

PCN ~' IT - 65 
PCN - '4 JT - L' 5 

'---" __/ 

'l.2?/SUNDANCE 

#610 

1620 

#630 

1640 



L 
7 
(3oi) 

'--' 

APCLLC COl"PUTFR LnGIC CHFC~LIST INTERFACE 

RP l"A~UIL ACQUTS! TTr N RCUTINF (R23l LCGI C 

__/ 

<>FV 17 0111 '/6 9 

PURPOSE: (ll TC ACCUIRE T~E CSI" BY NANUIL CPERATICN nF THE RENC EZ VOLS RADIR(RRl WHILE THE L~ IS IN FLI GHT. 

ASS UMPTIONS: Ill THE PCLTINE IS iUTCMITICILL' CaLLEC BY THE PFNCEZVOUS NAVIGATION PROGRAM (P20) IN RESPONSE TO AN ASTRONAUT 
REQLEST FCR A l"ANulL ACCUISITION. 

PPCG 
CONT 

LGC 

.LGC 

. RrLJTI NE 

.SELECTICN 

START RR l"ANUAL 
ACCUI SITIC N ROUTINE 
(P 23 l 

SELECT l"IN. OEACEANC 

SET NC ANGLE l"CNITCR 
FLAG FOR LSE ev RP 
MCf\ITCR RCUTINE 
I R2 51. 

GR CU ND CREW 

INITIAL 
FN TRY 

CHEC'<L I ST TIME 

R23/SUllJOANCF 

TOTAL 
TIME 

#10 

#20 

• 30 



.. 

HOLD 

SNAP 

157('<••) 

(_ 

DO PREFERREC 
TRACKI~G 

ATTITUfJE 
RCUT INE (R61 l 

SEl\O AUTO TRACK 
El\ABLE TO Rfl\OEZVCVS 
RADAR 

FLASH VERB-1\CUN TO 
RECUE ST PLEASE 
PERFORI' MANUAL 
ACQUISITICN OF CSI'. 

V50N25 
Rl-00205 
R2 - 8UNK 
R3-ELllNK 

DO PREFERRff 
TRACKING ATTIT- • 
Ul'l' RCUT I N!' 
(R6ll 

"!ONITOR CSKY: 
OBSERVE VERB -N OUN 

HASH TO REOUEST 
PLEASE PERFCRI' 
MANUAL ACCUISITION 
OF THE CSI'. 

PUT RR CONTROL 
SWITC~ FRC~ LCC TO 
'SU:W 

R23/<;UNCANCE 

R? 3/ SUNDAl\!ff 

#140 

150 

#60 

170 

180 

190 



rho,;) 

WAIT FOR KEYBOARC 
ENTRY. 

-___... 

SEARCH FOR CSP' 
MANUALLY 

HAS THE CS,, BEEN 
A(QUIREC? 

.N 

• VERIFY THAT 

.Y 

• ACQUISITION HAS 
• NOT BEE~ BY SIDE 
• LOBE 

• PUT RR l!OCE 
• SW ITCH TC' LGC. 

• WAIT FCR T~E NO 
• TRACK LIGHT TO 
• GO OFF. 

KEY IN PROCEED 

\ 
__,, 

R23/SUNDANCE 

#100 

11110 

#120 

U30 

fl40 

R23/SUlllDANCE 



.. 

;r.o (..I•~) 

(_ 

TER"INATE FLAS~ UPCN 
RECEIPT OF ENTER, 
PRCCEEr OR TERMINATE 

• E .P .T . "' .R • E 
.T .o • R 
.E .c • fool 

• R .E • r 
.E .N 
.c •A 

.T 

.E . . . . . 
f.C TC 

ltfltt 

BEL flw 

. . . 

on I .. I SH rn 
HAVE l" l'ANF 
UVrn AGAIN TC 
Tf-IF PREFERRED 
TRACK ING ATT 
ITUDE AND 
CO NTINUE 
f'IANUAL ACCUI -
S !TION ATlEf'IPTS? 

.Y 

KEY IN 
ENTER 

KEY IN 
TERMINATE 

IV34FI 

GO TC 
"A" 

A EL Cw 

"'· 

R?3/SUNCA~IC F 

11150 

'160 

'170 

•IBO. 

•190 

# 200 

R?3/SUNOANCF 



(_ 

6 't30·~ 

++ 
+17 
+ED IT 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+17 
++ 

POSS 
HOLD 

SNAP 

RESTORE ASTRO 
NAUT SDECIFIEC 
DEACE'A~C 

ARE TrE RR G!Me~L 

ANGLES ~!THIN PRE 
SE~T MCDE LIMITS? 
!REFER FIGURE 5.2.4-
3 CF R5~71. 

.N Y. 

RESET NC 
dNGLi: 
i"CNITOR 
FLAG FCP 
USE' BY RR 
i"CNITOR 
PCUTil\'E 
! R25 I. 

EXIT R2' 

FLASH VERB-NOUN TO 
RECUEST RESPONSE IND 
DISPLAY ILAPM COCE: 

V05NC9 
Rl - 00501 
R2-)XXXX 
R3 - XXXXX 

....._.... 

MONITOR DSt<Y: 
DOES VERB-NOUN 

FLASH ANO DISPLAY 
OF ALARM CCOE INDI 
CATE THAT CSM IS 
PRESENTLY OUTSIDE' 
ALLOWABLE LIMITS OF 
THE PRESENT RR AN 
TENNA MOOE? 

.v .N 

R23/SUNDANCE 

#210 

11220 

1230 

1240 

#250 

0.:231 SUNDANC F 



/~;J
(3<>.f') 

(_ 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
RECEIPT OF RECYCLE 
OR TERM I NATE 

.RECYCLE .TERMINATE 

"A" 
F"RC"' 
-~BOVE 

EXIT '123 

DO I WISH TO 
MANEUVER AGAIN TO 
THE PREFERHC 
TRACKING ATTITUDE? 
(THE cs ~ ANO/OR LM 
STATE VECTORS PROB
ABLY ARE INCORRECT 
IN THE LGC RECAUSE 
THE PREFERRED 
ATTITUDE RCUTINF 
(R61) rs !\CT PnINT
TNG THE LM +Z AXIS 
NEAR THE CSMI 

.Y 

KEY IN RECYCLE 
!V12EI 

KEY IN TERMINATF 
(V34E l 

"A" 
FRO~ 

ABOVE 

.N 

Q 23/ SUN DANCE 

#260 

t270 

1280 

#290 

1300 

R2 3 /SU~!OANC E 



163 (301) 

RESET Tl"E NC ANGLE 
MONITOR FL.AG. 

DO FINAL AUTO~ATIC 

REQlEST TER~INATE 
ROUT !NE I ROG). 

EX IT R23 
ANC P20 

C~ANGE CCNTRCL NOTES 

LOG IC RE\I 15 
LOGIC RE\I 16 
LOGIC RE\I 17 

PCR #R6 £ PCN ~IT - 65 
PCN - ~IT - 104 
ECITCR!AL COPRECTlCNS 

"-" 

PUT RR CONTROl 
SWITCI" TO PGNCS. 

DO FINAL AUTO~ATlC 

REQUEST TER~!NATE 

ROUTINE (RCOl. 

EX IT R23 
ANO P20 

\ 
J 

R23/SUNOANC E 

#310 

#320 

#330 



ti: 
LL.I 
_J 

>
_J 
_J 
<( 
:z 
0 
1-
:z 
LL.I 
1-:z 
LL.I 
(!) 
<( 
a... 
(/) 

:c 
I-



/~ 
/311) 

PURPOSE: 

J 

APCLLC C~~DUTFR LOGIC CHFCKL!ST INTEPFACF 

PR SEARCH R"lJT INF (R24) LCGIC Q FV 13 l)l/17/':JO 

(lJ TO ACCUIPE THE cs~ RY A SFARCH PATTFR N WHEr\ THF RENCEZVCUS RADAP HIS FA!L~D TS ACQUIRF THE CSM IN THE AUTOMATIC 
TRACKI~G MODE. 

(2) TO ALLCW THE ASTRCll:AUT TO ((NFIR M THAT REACCUISITION HAS NOT BEEN BY SIDELnBE. 

ASSUM PTT ON: Ill THE ROUTI NE IS AUTCMAT!CALL' CALLEC BY THE RP CESIGNATE ROUTINE (R2ll IN RES PONSE TO AN ISTRONAUT REQUEST FOR A 
SEARCH ACQU!S!TICN. 

PRCG 
CONT 

LGC 

.LGC 

.PPOGRAM 

.SELECTICl\J 

START PR SEAPCI-' 
RCUTINE IR24l 

SET SEAQCI- FLAG 

DO PREFERRED 
TRACKING 
ATT ITUOE 
RCUTINF (PcU 

(PCUll:D CREW 

SHRT RR SEARCH 
RCUTINE IR24l 

DC PREFERREC 
TR!ICKTNG ATT! 
H;[lf ROUTINF 
I RA 1 l 

CH~CKLI ST TIME 

!<24/SUNOANCF 

TOTAL 
TIME 

no 

IJ20 

t30 



PRIO 

MG-I 

/(,?, (3,.J.) 

"~" 
• FPCI" 
• BELO; 

FLASH VERB- NCUN TO 
REQUEST RESPONSE Al\D 
DISFLAY RR SEAR(~ 

PARAl'o!ETERS: 
v l 6N ea 
Rl - COOOO 
R2 - Cl"EGA 
R3 - ELANK 

Rl WILL DISPLAY 
11111 IF THE 
DISCRETF IS RFCEIVEC 
FRC~ THE RP INClCAT 
ING THAT THE SFARC~ 
HAS BEEi\ SUCCESSFUL 

OMEGA - THE ANGLE BE
TWEEN THE RP LOS Al\C 
THE LM ~z AXIS. IN 
DEGREES TO NEAREST 
.Cl CEGREE. 

SEl\D AL TO TRACK 
ENABLE TO PR 

IS Pfl roEP~TING? 

• f\ .Y 

MCNITCR DSKY: 
OBSERVE FLASHING 

VEPB- NOUN TO REQUEST 
R"SPQNSE Al\O 10 
INCICATE T~AT AN LGC 
CONTRCLLEC SE~RCH 

PATTERN IS IN PRn
C!'SS. 

CCNFIRM BY VOICE 
THAT CSM IS IN PRE
FEPREr, ATTITUCE ANO 
TPANSPONOER IS 
OPFRA'3LE. 

R241SUNn!.NCF 

'<?4/SUNCA"JCf 

_) 

1140 

#50 

#60 

#70 

•so 



'" "r313) 

STCP 6 SFC
CNC SEAP(f-, 
PA TTEPN UN
TIL R61 IS 
CO"PLETE 

EXIT 

IS Tf-,E LCS ~!THIN 

THE LIMITS CF THE 
PRFSENT RR tNTENNA 
MCDE? 

.Y N. 

IS HE LUNAP 
SUPFACE FLAG SET? 

.N Y. 

• TURN CN PRO-
• GPA" ALARM 
• LIGHT !JUT DO 
• NCT Cf-ANGE 

PRESENT DIS-
• PLAY. STORE 

nARPI CCOE 
• OC527. 

IS THE LM CN THE 
LUNAR SURFACF? 

• Y 

MCNITOR OSKY: 
DOES PRCGRAM 

ALARPI LIGHT CCMF 

N • 

ON INDICATING THAT • 
THE CSM IS PRES
ENTLY OUTSIDE THE 
ALLOWABLE LIMIT OF • 
THE CORRECT ANTEN- • 
NA "'!OCE? 

• v N • 

J 

RZ4/SUNOANCE 

1190 

•100 

JHlO 

#120 

tl30 

R74/SUNOANCE 



.. 

/6/,'( ?11-) 

STCP ~ SECONC 
• SEAPCr P~TTERN • 

GC TO 
"B" 

PELCW 

IS THE LCS WITHIN 
• THE LIMITS OF THE • 
• OTHEP RP ANTENNA 
• MODE? 

.Y ·" 

SET flE~CCE FLAG 

IS THE RE~CCE FLAG 
SET? 

·" v. 

• cn~~~NC RR ccus 
• TC PLICF INTENNI 

IN TrE CTrER MC[E. 

IS THE LM n · 
THF LUNAR ~ UR

FAC E? 

.v 

GO TO 
"(" 
Bf LOW 

.N • 

GO TO. 
"B" • 

REL CW • 

IF THE LCS IS NOT 
WITHIN THE LI~ITS OF 
EITHER RR ANTFNNA 
MODE THE LGC kill 
TUPN ON THE PROGRAM 
ALARM LIGH T • 

• v N. 

Q.24/SUNDANCI= 

*140 

#150 

1160 

1170 

1180 

111 cio 

R24/SUNDANCf 

j 



J~'f(.31{) 

RESET RF~rCE FLAG. 

PERFCR~ RR SEARCr 
SCAN Wr!CH IS A 5.t 
DEGREE rEXAGCN IRCU
NC CC~PLTEO LCS.ISEE 
SECTICN 5.2.4.1.3 CF 
R5571. 

START CALCULATTCN rF 
T~E ANGLE RETWEEN 
THE RR LOS ~NC TrE 
L~ +Z AXIS (C~EGAJ. 

DISPLAY TPIS ANGL E 
IN R2. 

WA IT c SECCNDS 

IS RENCEZ~CUS FLAG 
SET? 

.v .N 

EXIT 
R24 

IS PR DATA GCCD 
DISCRETE PRESENT? 

• 1\1 .v .v 
.CR 

·"' 

J 

R.24/SUNOANCE 

'200 

#210 

#220 

#230 

t240 

R.24/SUNDANCF 



170 (.3d,) 

OISPLAY 11111 
IN Rl 

"e" 
FR0"1 
ABCVE 

DnF'S 11111 IN Pl 
INnICATE THAT 
CS " H!IS BEEN 
AC QUI RFD? 

.N .Y 

SHALL I CCl':Tll\UE • 
• SFARCH? 

.Y .N 

IS THE LM 
• ON THE LU- • 
• NAR SUR-
• FACE? 

.Y .N 

IS OME- • 
• GA 
• GREATER • 
• THAN 30 • 
• DEG-
• DEES? 

.N • y • 

"B" 
FRO"' 
ABf1VE • 

...._.. 

"C" • 
.FROM • 
.AP.OVf. 

~24/SU~lCANCf 

1250 

• 260 

1 270 

1280 

1 2qo 

R24/ SUNDANCE 
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WAIT FnR KEYeCARC 
ENTRY 

KEV IN RE- • 
CYCLE 

!V32EI 

KEY IN TER!"' I NATE 
!V34EI 

HAS CS!" BEEN 
ACQUIRE'C AV 
SIDELOBE? 

. v 

SET RR 
l-ICDE 
S WIT CH TO 
LGC 

WA IT FOR 
NC TRACK 
LIGHT Tr 
GC CFF. 

REACCUIRE 
CS!" IN 
CENTER 
l CBE 
MANUALLY 

.N 

J 

R24/SUNDANCE 

#300 

t310 

11320 

t330 

1340 

'350 

R24/SUNDANCE 



++ 
+13 
+soo 
+ 
+ 
+13 
++ 

11 r, ,,,f() 

TEP"INATE FUSI-' 
UPON RECEIPT C" 
TER~INATE, PPCCEEr. 
CR llfCVCLE 

.P • T 
• Q • E 
.o .R 
.c . " .E • I 
.E •II 
.c .A 

• T 
• E 

-------- . 
TERl"IN- • 
l\TE 1-'ALF. 
SECOND 
DESIGN- • 
A 1E LCCP. 

GC TC 
"/J" TN 
P20/Pz;:> • 

• P . 
• E 
.c 
.v 
.c 
.L 
.E 

IS SURF~CE 

N~VIGAT!O: 

FLAG SET? 

.Y .N 

• TURN 
• OFF t 
• Sf'CCNC 

SEA<lCI-' 
• par-
• TERN. 

GC TO 
"A" 
~POVE 

IS ANCTl-'~P PPrGRAM 
OTl-'ER THAN P?0/22 Jl'I 
PROCESS? 

.v N. 

• KEY IN PROCEED 

GO TO 
"A" IN 

P20/P22 

IS ANCTl-'ER PPCGRAM 
OTHFR Tl-'AN P2C/22 IN 
PRrcrss? 

.v .N 

'-......! 

R24/SUNDl"'l(E 

1360 

1370 

1380 

1390 

1400 

ll 24/ SllNrJANC E 

J 
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EXIT R24 
ANC P20/22 

DO FINAL AUTOMATIC 
REQUEST TER~INATE 
ROUTINE IROOI 

EX IT R24 
ANC P20/22 

CHANGE CC~TRCL NOTES 

LOGIC REV 11 PC~ ~IT 44 
LOGIC REV 12 PCN - ~IT - 138, FCN - ~IT - 104 
LOGIC REV 13 PCN 500 

EX!"T R24 
AND P20/22 

DO FINAL AUTO~ATTC 

REQUEST TER~INATE 

ROUTINE IROOI 

EX IT R24 
AND P20/22 

J 

?24/SUNDANCE 

1410 

1420 
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PURPOSE: 
++ 
+14 
+ED IT 
+ 
+14 
++ 

\._,/ j 

APCLLC ((W PUTF o LCGJC CHECKLIST ! NTE°FAC E 

PR ll' (t\JTO P ROLT!NE (C:2~l LCGJC Q[V 14 Ol /17/ 60 

Ill TC MONI TCR TrE RR STATUS WITH RESPFCT TC MQ~E CHANGES. PR cou FAIL URE , AN8 RP ~JMqAL pnsJTIO NS. 

( 2 1 TO CCMMA NC TrE RR C!MeALS TC ONE OF TWn OEFEPENCf POSITIONS (0EPEN8EN T UFON PR ANTENNA MOD Ei IF THE PR GI MBA L 
ANG LES EXCEED PRECE'l'INEC L !"ITS !AS DES CR !BED IN FIG ?..4 - 3 CF SECTION <; OF R-<; 57 I. 

(3) TC 7ERO TrE RP ccus wHEN THE RR IS FIRST PLT IN AUTO MCOE . 

ASSUMFTIONS: Ill THE PRFOEF! NEO LJll'!TS CF DLJPPn5E (21 A~CVE AL LCW TH E ANGLE BE TWFEN THE LM ~z AXIS ANO TYE RR LO S TO BE GRE AT ER 
THA N 30 DEGREES CURING NCQwAL PR TRACKING UNDER CONTROL OF THE RENDEzvnus ~AVJGATI ON PPOGRA ~ 1°201 OP THE LUNAR 
SURFACE NAV!GA TICN PRCG~A" (P22l. 

P"ROG 
CONT 

WHILE I" FLIGHT, THE ~O DEGREE LJll'JT DEFIN ED JN THF RR DATA READ POUTINF (R22l WILi . AC T TO KEEP THE PP LOS 
WITHIN THIS Ll~IT w.R.T. THE L~ +7 AXIS. THIS WILL eE ACCG~PLJSHED ev L~ ATTJTUO~ ~~NEUV ERS UND ER THE CONTROL OF THE 
PPEFERPED TRACKING ATTITUDE PCU TJNE (R6ll. THEREFOR F, JN FLIGHT, WHEN THE TRACK FL~~ !S EE P201 IS SFT, THE LI MIT S 
C~FINED BY THIS ROU TI NE SrOUL C NEVER BE FXCE ECEC AND IT SHOULD ON LY BE NFCFSSAPY FOR THIS P~IJTI NE TO CONTROL THE 
RR GJVRALS WH EN THC TPACK FL AG IS RESET ras DURING ~ANFUVERS FOR THR USTI NG, ET[) . 

WHILE ON THE LUNA R SLqFACE PR CESIGNATICN IS JNHTBITEC IF THF LCS TO THE CSM ! S NOT WITHIN THE ALL OWABLE 
RR GJMBAL LIMITS OF MOCE * 2. 

(21 THIS ROUTINE JS ACTO~ATJCALLY CALLEC EVERY C.4A SECONDS WHEN EVER THE LGC rs ON. 

LGC 

.LGC 

.ROUTINE 
• SFL ECT !Cl'\ 

ST ART RR llCN ITCR 
ROUTINE' IR2~l 

GR CU ND CRF W CHECKLIST Tf"IE TOTAL 
TIME 

no 

R 2 '5 / ·SlJNt:a MC E 
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+ 
+ 
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+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

/~~,~)" .. 

HAS T~E RR AUTO "COE 
DISCRETE CH•NGEC 
STATUS? 

.N Y. 

• UPDATE RR AUTO 
• "ODE FUG 

• RESET CCl\TINUCU5 
• DESIGN•TE FLAG, 
• REMCOE FLAG, RE-
• POSITION FLAG, 
• COU ZERO FLAG, 
• AND TURN CN FLAG 

• IS THE RR AUTC 
• f"CDE DISCRETE 
• PRESENT? 

.N Y. 

• RE"CVE PR 
• ERl<CR 
• CClll\TEI< 
• ENABLE 

<l.25/SUNOANCE 

•20 

•30 

•40 

•so 

•60 

<:(25/SUNDANCE 



J 
/11 + 
(3J.3)+ 

+ . . . R25/SUNDANCE 
+ 
+ 
+ 
+ . . --------------
+ . . SET RR CCU 
+ . . ZERC Ft AG AH 
+ . . TUR II CN ~LAG 1170 
+ --------------
+ 
+ 
+ 
+ 
+ 
+ 
+ . . --------------
+ . . ZERC RR CDUS 
+ . . -------------- •ao 
+ 
+ 
+ 
+ . . --------------
+ . . WAIT 10 
+ . . SECCNCS 
+ --------------
+ 
+ 
+ . . . • qo 
+ . . --------------
+ . . RESET RR CCU 
+ . . zrnc FLAG 
+ --------------
+ 
+ 
+ 
+ . . --------------
+ . . EXA'1! llE RR 
+ . . TRUNN ICN uoo 
+ . . Al\GLE TC 
+ . . OETER'1Hff RR 
+ . . JllCDE 
+ --------------
+ 
+ 
+ 
+ . . --------------
+ . . SET rR RES FT 
+ . . RR ~llTEll;NA #110 
+ . . l'ICD E FL AG Vi 
+ . . AFPROPlll ~TE 
+ . . CSFT = JllC:CE 
+ . . 2; RE 5E'T = 
+ . . l'CCE 11 
+ --------------
+ 
+ 
+ 
+ 
+ 
+ . . . R2 5/SUN!1ANCE 
+ 
+ 
+ 
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11!,~i· 

IS A CSK'I LAl'IF 
• TEST TN 
• PROGRESS? 

• 'I f\. 

ARE RR CCUS 
• eEING 
• ZEROED? 

.v N. 

• HAVE AN'V 
• OF Tl'E 
• cous 

FAILEC? 

.N Y. 

IS 
• Tl-'E 
• RR 

AUTC 
• l'ICOE 
• CIS-
• CRETE 
• PRE

SENT? 

• r\. y. 

IS THE r\C • 
• RR .CllT fl 
• FUG SET? • 

. " v. 

DZS/SUNOANCE 

#120 

'130 

'140 

'150 

'160 

.. 

ozstSl!Nfl.HJ(f 
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+ 
+ 
+ 
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• TUPN f1N 
• TR~CKER 

FAIL 
• LIGHT 

• TUR~ OFF • 
• TRACKEQ 
• FA IL 
• LIGHT 

• W.AIT 1 SECONC 

• RESET TURN 0"' 
• FLt•C 

E'X IT 
R25 

HAS THE RR CCU FAi i 
n1SCRETE CH~NGE C 
STATE? 

N. v. 

DO ES TRA CKFR FAIL 
L YGH T IND !CATE 
ABNCRMAL TTY ? 

.Y 

CONSULT Fl/ICKUP 
PROC ECURE S 

N. 

J 

R25/SUN!1ANCE 

11170 

#180 

#190 

1200 

f2l0 

1220 

R2 5/SUNnANCE 
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I~~ ,.r.:~ + 

IS Tl-'E RR AUTC 
l'CCE CISCRETE 
PRFSErl:T? 

". 

EXIT 
R2~ 

v. 

UPC.HE RR CCU 
F AIL FL!iG 

I S RR CCU FAIL 
CN? 

• Iii .v 

I S Tl-'E REND -
• EZVCLS FUG 

SFT? 

• .N 

• TURN IJN 
PRCGRA!'I 

.v 

AL AP" L IGf-T 
• euT co NOT 
• Cl-'ANGF PRE -
• SENT CIS

Pl AV• 
SHJRE 
Al AP" U~DE 

• 00~15. 

1"rNITCR DSKY: 
DOES PROGR!iM 

ALARM LIGf-T INDICATE • 
ARll:CR!'IALITY? 

.v .N .. 

CH l FPCGIH11'1 
A t .~ RM DISPLAY. 
( V0 'i NCC) TC 
rnrNT IF Y dPNrR~- . 

ftl!TV. hH FN F JN - • 
!5bE11, PUSf" KFV 

'-' 

1'!?5/SIJNOAN(E 

.. 230 

#240 

#2 5 0 

#260 

4270 

~ 7 51 SUNf'A~'f" c: 



in • 
oi.~·~). 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
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+ 
+ 
+ 
+ 
+ 

.. 
IS A CSKY LA~P 

TfST IN PRCGRESS? 

.v N. 

ARE RP. CCUS 
• 8E INC: ZERCEC? 

.v N. 

• IHVE ~NY 
• f'F THE 
• ( cus 
• FAILEC? 

. N v. 

R FLEA SE TO RE 
CALL PREV IGUS 
DISPLAY 

PR1=SS ALARM RE 
SfT Tf1 RESfT 
PROGRAM ALARM. 

CCNSUI T BACKUP 
PROCECURES. 

EXIT 
R25 

J 

R25/SUNDAN<:E 

R2 5/ SUNOAlllCE 

1'280 

1 290 

1300 

131.0 

11320 
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+ 
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fi?:_.-B')+ 

IS Tl"E 
• RR AUTr 
• "ODE 
• DIS-
• CRETE 
• PRE -
• SENT? 

.• .N y • 

IS Tl-'E NO 
RR DllTA 

• FLAG SfT? 

• .N Y. 

• TURN ON 
• TRACKER 

FA IL LIGHT 

TURN CFF 
TRAC KER 

• FAIL LIGHT • 

IS THE NO RP 
MCNITCR FLAG SET? 

• Y N • 

DOES TRAC KER FAIL 
LI GHT INDICATE 
AB NOR "ALI TY? 

. Y 

CONSULT BACKUP 
PROCEDURES 

N. 

R25/SUNGANCF 

1330 

1340 

1350 

#360 

1370 

#380 
R2 5/ SUNDANCE 
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+ 
+ 
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+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

EXIT 
R25 

IS THE RE~OCE FLAG 
SET? 

.v 

EX IT 
R25 

I\. 

IS TH E RR CCU ZEPC 
FLAG SFT? 

.v 

EX IT 
R25 

IS T~E REPCSITICN 
FLAG SET? 

.v 

E l!I l 
R 25 

N. 

N. 

·j 

R25/SUNOANCE 

11390 

11400 

1410 

142'0 

1430 

R25/SUNOANCF 



+ 
+ 
+ . R25/SUNCANCE 
+ 
+ 
+ 
+ --------------------
+ 
+ IS T~E RR ALTO l"OCE 
+ DISCRETE FRESENl? 
+ -------------------- #440 
+ .N .v 
+ 
+ 
+ 
+ 
+ '=XI T 
+ R25 
+ 
+ 
+ -------------------- 1'450 
+ ARE THE RR GIMBAL 
+ ANGLES hITHIN PRESEl\T 
+ "lCDE LIM!TS !REFER 
+ <'IGURE 2.4-3 CF= 
+ SECTICN 5 CF R-5 571? 
+ --------------------
+ .v ·"' + 
+ 
+ . . 1460 
+ 
+ 
+ EXIT 
+ ~25 

+ 
+ 
+ --------------------
+ REM(VE RR TRllCK 
+ El\ABLE CISCRETE TC 
+ THE RR llNC RESET TH 1470 
+ ~R ERRCR CCLNTER. 
+ --------------------
+ 
+ 
+ 
+ --------------------
+ SET REPCSITICN FLAG 
+ --------------------
+ 
+ . 1'480 
+ 
+ --------------------
+ CCMMANC RR GIMP.ALS 
+ TO REFEREl\CE POSI -
+ TICI\ FOR THF PRESEl\T 
+ RR Al\T~l\NA l"CCE. 
+ --------------------
+ 
+ 
+ . ~490 

+ . R2 5/ SUf\IDANCF 
+ 
+ 

!~t.)+ 
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+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+14 
++ 

RESET PEPOSITION 
FLAG 

DTT 
R25 

CHANGE CCNTPCL NCTES 

LOGIC REii 13 
LOGIC PEii 14 

PCR 91,41C 
ECITORIAL COPRECTICNS 

R25/SUNDANCE 

f500 
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1?'1 
{3;,i.?) 

~POLLr COMPUTEQ LrGIC fHf(KLIST INTEPf,CF 

ORBIT raRA~ETEP CISFLAV RCUT!N~ (R301 LCGIC 

J 

cu:v 11 01/17/f>O 

PURPOSE': ( ll TC FPOVIDE' THE ASTQCNAUT DFR1!1\ENT n:BJTAL PAPAMEHRS CCl'PUTED PY TH[ Lr,c TIJ SUPPLEMENT OPBIT\L INFORMATION 
PRCV!DfC HIM RY lHE GR CUNC . 

ASSUMFT!QNS: (l) THE C~MPUTAlICl\S VIOE DURING THIS RGUTl~E ARE UPDAT ED AeOUT EVERY TWO s~coNnS nN LY IF THE AVERAGE G ROUTINE IS ON 
WHEN THIS ROUTINE IS caLLfO. 

++ 
+ 11 
+518 
++ 

PROG 
CONl 

(2) THE VALUE CF TFF CP TF PEQ ~ILL BE "ADE TO CC Ul\T OOkN IF THE AVERAGE G PO!JTJNE IS NOT ON WHEN THIS ROUTINE IS 
CALL EC. 

131 IF TFF IS l\CT CCMPUTABLE !PER ALT IS GREATER THAN 3CO,COO FT IN EARTH ORBIT r p GPEATER THAN 35,000 FT IN LUNAR 
ORBIT) THE LGC WILL SET TFF ECUAL TO - 5QR5Q ANC COMPUTE TF PEP 6ND STn~E IT IN N3 2. THE ASTQQNAUT MAY CALL IT BY 
KEVIi\~ IN N32E. 

(4) THIS R1LTINF MAY BE SELECTED WHILE THE LM IS EITHFR !M EARTH OR LUNftR nRRIT. 

(5) THIS RCLTINE IS ~ANUALLY SEL~CTEO BY THE ASTRCN•UT BY DSKY ENTRY. 

LH GRClJl\f) CREw 

.CRFW 

.RCUTINE 
•SELECTION 

CHECKLIST TIME TOTAL 
TIME 

START ORBIT PAR~~ETFR•••••••••••••••••••• KEY IN V82E 
DISPLAY RCUTINE !R30l - --------- ----------

IS AVERAGE G ROUTINE 
01\? 

.Y • I\ 

IS AVEPAGE G ROUTI NF 
ON? 

.Y .N 

tlO 

t20 

R'IO/ SUNDANCE 



• SET LGC aSSUMEO 
• CFTICN TC 00001. 

HOL 0 
••••••••• FLASH VERB - NCUN TO 
SNAP • • REQUEST RE~PONSE AND 

1ff,..,x-) 

• DISPLAY CPTICN CODE 
• FOR ASSL~EC VEHICLE; 

V04 NO~ 

Rl - OCOC2 
R2- 000CX 
R3 - BLtdiK 

• Rl IS THE CPTICN 
• CODE FOR ASSUMED 
• 'IEHICLE. 

• 2 IS T~E LGC ASSUM-
• D OPTION: 
• 0001-THIS ~EHICLE 

( L"l I 
• J0002- 0THER VEHICLE 

ICSMI 

• WAIT FOR KFYAOARC 
• ENTRY 

• MCN !TOR D SKY: 
OBSERVE VERB- NOUN 

•••••••••••••••••••• FLASH TO REQUEST 
RESPONSE AND DISPLAY • 

• OF OPTION CODF FOR 
• ASSUMED VEHI CLE ILM 
• OR CSMI 

IS THE ~EHICLE (LM • 
CR CSMI ASSLMPTICN • 
CORRECT? 

.Y 

KEY IN Pll(1-
fFED 

.N 

... 

R30/SUNDANCE 

flO 

#40 

#50 

#60 

•70 

R30/SUNOANCE 



119 (3.J'I) 

• TERMINATE FL8S~ UPCf\ 
• RECEIPT OF PPnCEED 
• OR NEW CATA 

• p 

.R 

.o 
• c 
.E 
.E 
• D 

.NEW 

.CODE 

.r:t.TA 

STCRE C'1 DE 
f:ATA 

• EXTRAPOLATE SELECTED 
• VEHICLE STATE VECTOR 
• TC PRESENT TIME 
• USING PRECISION 

INTEGRATION. 

• CCMPUTE APO ALT. PER 
ALT t.NC TFF. 

15 TFF COMPLTABLE 
(I.E. TS PER llLT 

• LESS THAN 3CO,OOO Fl 
IN EllRT~ CRe!T OR 

• 35,0CC FT !~ LLlNllR 
• OReITI? 

.v .~ 

KEV TN 
V22F 
Af\[) LQ t. I) • 
THE 
DESIRED 
VEHICLE 
IL M OR 
C S"l 
CCDE I N- • 
TC R z. 

J 

R30/SUNOllNCF 

R30/SUNDANCF. 

#80 

J90 

1100 

#110 

1120 



++ 
+11 
+518 
++ 

• SET TF 
• PER EQUn 
• TO ZERO 
• urn CCM -
• PUTE TFF. 

SET TFF 
ECUf\l TC 
- 59B59 
ANO CO"P
UTE TF 
PER. 

POSS • --------------------
Hct..D •• FLASH VERB- NCUN TC 
••••••••• REQUEST RESPONS E A~D 
MON •• ~!SPLAY ORBIT PARA -

t'?O fU<') 

• METERS: 
• Vl6 N44 

Rl - APC ALT 
R2 - PER M. T 
R3 - TFF 

• APO ALT - ALTTTUCE 
OF APOGEE ABCVE 
THE LAUNCI" PAD 
RADIUS (EARTH OR 
BIT) CR ALTITUDE 
CF THE APCLUNE 
ABCVE Tl'E LUNAR 
RADIU S AT THE MOST 
RECENTLY CEFINEC 
LANDING SITE !LUN
AR ORBITI. IN NAU 
TrCAL MILES TO 
NEAREST .1 N,... 

PER ALT - ALTITUDE 
OF PER !GEE ABCVE 
THE LAUNCI- PAC 
RACIUS IFARTH OR 
BIT) CR /ILTITUCE 
OF THE PfRILUNE 
ABOVE Tl-t= LUNAR 
RACILIS AT THE MOST 
RECEl\TL Y CEFTNFO 
LANDING SITE (LU 
NAR CRE!ITI. IN 
NAUTICAL "ILES TC 
!';fAREST .1 NM. 

MCNITCR DSKY: 
OPSERVE VERB- NCUN 
FLASH TO REQUEST 
RFSPONSE AND CIS
PLAYS OF APO 
ALT, PER ALT 
AND TFF 

IS AVERAGE G ROUTINE 
ON? 

• N • y 

DC I ldSH TO 
HAVE THE CAL
CULAT ICN RF
PEHED? I SfE 
ASSU'-'PTICN 11 

.v 111. 

R30/SUNOANCE 

#130 

#140 

"150 

n&o 

1170 

R30/SUNDANCE 
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++ 
+11 
+518 
+ 
+ 
+ 
+11 
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• TFF - Tl"E OF FREE 
FALL TO 3CO,OOO FT 
FOR EftRTI-' CRe IT 
OR 35,0CC FT Fr.R 
LUt\AR OReIT. 
Al TITUOE CEFINEC 
ABOVE TH LAUNCf
PAC R~D!US (EARTf
ORB!T l AN[ llBCVE 
THE LUNAR RAD!LS 
AT TrE MOST RECEN 
TLY CEFINED LANC 
ING SITE (LUNAR 
CRB!Tl. 
IN 1"!1', SEC TC 
NEAREST SEC. MA)( 
READING IS - sge5s. 
(IF PER ALT IS 
GREHER Tf-AN 
300,0CC/15,0CC 
FT TrE TFF DISPLAY 
WILL REIC -sge5g. 1 

• WAIT FOR KEYBCARC 
• ENTRY 

• TERMINATE FlASh UPCN 
• RECEIPT OF PPOCEEO 
• OR RECYCLE 

.RECYCLE .PRCCEEC 

.CR AVE G 

.A UT CMH IC • 
• RECYCLE 

I< FV IN: . 
RECYCLE 
V32E 

NOTE: REFER Tf 
ASSUMPTIONS HR 
OEFINITICN OF 
ADOTTTONAL DTSPL~YS 
AVAILABLE IN THIS 
RO UTINE • 
WHEN FINISHED WITH 
THIS ROUTINF 
KFV IN PRCCEEO 

J 

R30/SUNCANC>= 

IH80 

#190 

#201) 

# 210 

#220 

R'IO/ SUMD~NCE 



EX IT R30 

C~INGE CC~TRCL NCTE~ 

LOG IC REV oc; 
lOGIC REV 10 
LOGIC REV 11 

19,µ (33.<.) 

PCN # ~IT 47 
REVISICN NUMBER IkCRE~ENTEC IN ERRCP 
PC~ #518 

Q30/SUNDANCE 

#230 

FXIl R3C 

'-



\ 
_) 

~..33 

aPnLLO C1MPUTER LJGI: CHFCKL!Sl INTERFACE 

PENJEZVJ.JS PARM~:Tf R DISPUY R'llJTl\lF IR3ll L 0'; IC HV 08 05/73/68 

PURP '.' SE: Ill TU JISPLAY AT 'STRONAUT REQUEST LGC CALCJLATtD RF'IJPEZVnJS PARAMETERS IRAN::;E, ~A'IJGE RATE, THETAI 

ASSU ~• PT!ONS: 111 RAl\l!.E ANO RA'IJ[;i:: RUE ARE CALCULATED BY THE LGC J~' THE Bfl.SIS J~ TdE STORED LM .AND CSM STATE VECTORS ANO OJ N!JT 
f:.F';)l.IPE THH Tc!E !SS g E nN. THE !SS '1UST BE l'IJ A'IJJ llLI::;IJFD TJ A "K'DilN" J~IENTHIO'I F A : JHECT JISPLAY OF H ETA 
IS 0 FSIR~O. THE QA\JGF/~ANGE R~TE/THETA DISPLAY IS \JOT IN~l31TED HOW EVER IF THEISS IS NOT ON AND ALIGNED. THE 
PfNDEZVJJS RADAR IS NOT RE0JIREO TJ ~E OPERATT\j::;. 

++ 
+08 
+ 
+ 
+ 
+ 
+08 
++ 

PR OG 
CCJ'H 

++ 
+08 
+ 
+ 
+ 

(2) THE RJJTINE IS SFLECTEO BY THE ASTRONAUT ev JSKY EN TPY. 

(3) IF 'IAVIGATinN MARKS ARE '1ADE AFTER THIS R1UTT\JE IS SfLECT ED A'JO RJNNI'JG, THE EFFECT JF THE MA~KS ON TH E STATE 
VECTOR WILL NOT PE EXHIB!Tf:J I'll THE JISPLAY nF ~&\l;E A~) RANG E RATE. TO SEE THE EFFECT JF THE NAVl::;ATION MARK S ON THE 
RANGf AN) RANGE RATE TN N 54, THF ASTRONAlJT MUST TER~l\JATE THI S RJUTINE (PRO CEED! AND RE - SELECT TT IV83 EI. 

(4) IF ~31 rs RU\) f[]Q A LO'JG TIME ]\) COASTI'J::; ~LI3HT THF RANGE ANO RANGE RATE INFORMATION IN 'J54 ~ILL BEGIN TO 
OEG[NFRAf~ RfCAUSE JF THE CONIC f:XTRAPJLATIONS JF TH~ STATE VE:TORS. 

LGC 

START RENDEZVfJ!JS 
PARA~ETFR DIS ~LAY 

R[]!JTTMf: (R '111 

t-:-<TPAD!JLATE L'1 AND 
cs·~ STA7F VE:H1'<S Tn 
PPESENT TiMF gv PRE 
C IS IrN INT~G~ATI~N 

(flf:SC<lf\ED IN s ;: rT 
TC'' 5.6. 7 .1 JF ?'i'57) 
TCJ ESTABLISH A RA ~E 

GRUU\JD CREil 

• C REii 
.qOUTl'JE 
• SELECT IJ\l 

.KEY IN V33E 

CHECKLIST TIME TOTAL 
T ll'IE 

flO 

12 0 

+ ST \ TE VECTnR F~~ THF 
+ SU'\SF'JUFrH CJ ~1rc: 

+Ofl (~,r oLr:P SIFl'<JlJTl\JFl 

~31/SlJNDANCE 



r 

,.-.. 

++ 

++ 
+08 
+ 
+08 
++ 

HOLD 

MON 

JJ~ 

EXTRAPDLAT I0'4S. 

IS AVERAGE G O'J? 

• 'J .Y 

• EXTRAPOLATE CSM 
• STATE VECTOR TO 

AVERAGE G TI ME 
• USING PRE : ISION 

!NTEGRATIJN. !SEE 
• SECTI ON 5.6.7.l 

OF R557l 

EXTRAPOLHf :SM 
AND LM STATE 
VECTORS TO PH
SE NT TIME USING 
KEPLER SUB 
ROUT!N E. 

CALCULATE RA'JGE, 
RANGE RATE AND THETA 

FLASH VERB-NJUN TO 
REQUEST RESPJ NS E ANO 
DISP LA Y RENDEZVOUS 
PARAMETERS: 

V06 N54 
R 1- RAN(,f 
RZ- RANGE RHE 
R3- THETA 

MONITOR DSKY: 
OBSERVE v=RB-NJU~ 

FLASH TJ HJ'JEST 
RESPONS E AND DISPLAY 
OF RENJEZVJUS 
PARAl.,ETE RS . 
!NOTE: THESE PAR A
METF.RS AR= JPDATED 
EVERY .5 SECO ND!. 

'-' 

nl/SUNDANCE 

01/SUNDANCE 

•30 

•ir.o 

150 

•60 

110 

180 

...-/ 



s~~ 

++ 
+07 
++ 

hHGf - U .L'.:U l ·\ FD 
f'\'JGF T\ I r. s ~1. r" 
~AJTICAL ~ILCS TU 
r-:FAf'lfS T . n1 \J'-1. 

P ./\~GF Rt- TF -
f /\ LC ULA Tf '.l f"ZlNGf: 
f ATE ~FH:t['ll l'' ~ND 
rs"1 . !\I FGATIV~ SIGN 
I N, IC ATF S rLnSING. 
I N FP S TC ~ F\REST 

• l FPS • 

THETA - ANffiE 3FTWFEN 
L"1 +Z AXIS /\\Jn THE 
LOCAL HUPIZO\J TAL 
Pl \Nf AT THE P~l'SF:NT 

TI IE fU::F [P FN: F!l TO 
THE fl !RFCTlfl\J nF 
FLI GHT. (SE-E Sf'C TICJ 'J 
5. 6. 7. l Of' ~ ~ '> 7 FI JR 
DETAILEC nE s:~IPT-

10\J) . IN 'lFGUl-'S T (l 

NEA R[;T . ~ l JEGRFF: 

V/\! T 0 . 5 SFCJNJS 

WA TT F n~ ~FY1(1/\RD 

r~rRv 

T[:Q,Ml'.J.nr FL~SH ;ir> 'W 
fi"C"f PT (If i'Q'J( Ft:n 

Tn T~PMl\JATf TH I S 
D!Sf'LAY, <FV l\J 
PRnCEF O 

~ 3 l/SU!\IDANCE 

R3l/SIJ'llD ANCE 

J 

190 

#100 

IJllO 

U20 

# 130 
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PURPOSE: 

...._.., 

APOLLO COMPUTER LOGY: CYEC<LIST INTE~FACE 

TARGET DELTA V ROUTINE (R32l LOGIC REV OS 03/06/68 

(1) TO PROVIDE A MEANS OF 'IO TIFYI'IG THE LGC THH PIE :S M .HAS CHANGED ITS ORBITAL PARA .. ETERS BY THE EJCECUTIOH !JF A 
THRUSTING ~ANEUVER. 

12l TO PROVIDE TO THE LGC THE DELTA v APPLIED ' TJ THE :S M TO E'IABL~ AN UPDATING OF THE cs" STATE VECTOR. 

\ 

ASSUMPTIONS: Ill THE LM CREW HAS THE DELTA V TO 3E APPLI ED TO THE CSM IN LOCAL VERTICAL AXES AT l SPECIFIED TIG. THESE VALUES ARE 
DISPLAYEl PRIOR TO TIG BY THE THRUSTING PRJGRAMS IP'O A'ID P41 I'I THE CHCI. NO PRlVISIJ'I IS "ADE l'I THESE THRUSTING 
PROGRAMS TO DISPLAY THE RESULTS OF THE MANEUVER IN A FJR ~ USABLE BY THIS ROUTI'IE. IF THE BURN IS NOT ~ONIN~ AND THIS 

++ DELTA VIS NOT AS SPECIFIED JR IF TIG IS ~OT AS ORIGINALLY SPECIFIED CONSULT BACKUP PROCEDURES. 
+Ob 
++ 

++ 
+04 
+04 
++ 

PROG 
CONT 

++ 
+04 
++ 

12l IF THE RENDEZVOUS NAVIGATION PRJGRAM !P20l OR THE LU'.IAR SURFACE NAVIGATION PROGU" t!'ZZJ, IS IN.P"ROCESS T'flS 
RJUTINE llfUST BE SELECTED PRIOR TJ T'iE CSM HHUSTING ~A"IEUVER. HllS CAN BE ASSURED BY lf[)JCE Clil ... "lJNICATl!JM BETllEE!I 
TH E LM Al'-ID C SM. 

131 THIS ROUTINE WILL TERMINATE STATE VECTOR UPDATING 3Y SETTING THE NO UPDATING FLAG (SET ALSJ BY "ANUAl V95E AS IW 
PZOI. UPJATING WILL ONLY RESUME BY MANUAL VBJE IJ~OATE Lllf STATE VE :TJR I J~ VBIE (U?)lTE CS .. STATE YECTORI . AS IN PZO. 

141 THE ROUTINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY. 

L GC 

START TARGET 
DEL TA V 
ROUTINE lR3 2 I 

GROUND CREW 

.CREW 

.ROUTI NE 
• SELECTIJN 

KEY IN V84E 

CHECKLIST Tl'9E 

02/SUNOANCE 

,., ..... ' 

Tl1'E 

no 

. . 



:-!O LD 
................. _ 

SNA P 

53g 

( 

FL~SH VF R,.. - \ll ' i \I 
TQ REQUEST RESP~NS~ 
AN1 DI SPLA Y T Hi{~E 

STQRf D CGM P n~E ~JT S OF 
DE !.. T A V { CV I • 

V0 6 N8 4 
R l - DEL TA VXC JV J 
R? - DEL H V'l {lV l 
'l. 3- DELTA VZl lV ) 

DELTA VX( OVl 
(O~ Pr \I E N T DF DF LTA V 
APPLIE D TD T'l E JTHER 
VEHICLE AT TI GI JV l 
ALON G IRXl/ )XR. l \I 
FPS TO " NE ,~ REST .l 
FDS. 

DELTA VY IO Vl 
C O~PD N E N T OF DELTA V 
APPLIED TJ T1E JTHER 
VEHICLE AT TIGIOVJ 
AL 'JNG VXR. I'I FPS TO 
NEAREST .1 F0 S. 

DE LTA VZ {[) V) 
COM PON ENT OF n ELT A V 
APPLI ED TO T~E O TH~ R 

VEHICLE AT TIGI OV) 
ALON(~ - R. IN F0 S TO 
NEA RE ST .1 PS. 

WHERE R IS GEbCEN 
TRIC (EA RTH ORB IT) 
OR SEL ENGCFH R. TC 
(LUNAR · OR'\ Ill RAOIUS 
VECTOR ANO V IS THE 
CS '·1 I'>IERTT AL VEL 
OCITY VECTOR · AT 
T !G IDV). 

WAIT FOR ~EY30ARO 

ENTRY 

"Hll·J IT 1 R ) S .< Y 
OB SERV E V~R3 - NJ U ~ 
FLASH TJ RF ~ JES T 

RE SPONSE AND DIS PLAY • 
Ji:: THREE S TJ U D 
COMPONEN TS J F DELTA 
\f AflP LI EJ TO T'l E 
OTH ER VF. 'l!CLF I OVl 
ALONG LO:A L VE RTICAL 
AXES AT fIG( J V). 

WA IT U\ITI L THE :s~ 

CREW HAS TR A\IS~TTTED • 
THE VAL UES OF THo 
DELTA V TJ gE AP 
PLIED AND THE TI~E 

JF IG'IITIJN A\JD 
THE THRJSTI NG ~A'l 
EUVER HAS BEEN 
SUCCESSFULLY CJ M-
PL ETEO. 

A'H THE VHJ~ S 
DI SPLAYEJ THE 
CORRECT l\JES 
EXFCUTE D BY THE :S M? • 

.v • N 

-'..? :-; 2 /: Lf\; C. : .~·.;c:.: 

#!20 

.•n o 

•40 

f5() 

t&O 

110 

~32/SUNDANCE 



,}3 1 

HOLD 

SNAP 
++ 
+06 
++ 

TER MINAT F FL\SH U P J~ 

PFCEIPT nc P~ O :EE D 

GR NEW DATA 

.;>R OCEEO • \l:O W 
• D<Hi\ 

STOP. E l)AT4 

................. 

FLASH VERR - :'l)LJ "l 
TO REQUEST RESPO NSE 
ANO DISPLAY STORED 
T IG IOV l: 

l/06N33 
Rl - TIG IDVl - H~S 

R2- TIGI C! Vl - M!NS 
R3- TIGIOVl - SFCS 

TIGIOVl-TIME OF 
IG NITION CGf:Tl FOK 
DELTA VIOi/). IN HRS, 
"'l'JS, SEC TD NEAREST 

·.01 SEC. 

'(F Y I 'IJ 
"> '<.QCEED 

KF Y ! \I V2 5 f 
AN D LJ~ D THF 
COR~ ECT DEL H 
I/ I JV!• 

MONITOR JS KY 
OBSERVE VER R- NJUN 

FLASH TJ H:J lJ EST 
RESPONSE AND DISPLAY • 
OF STORE) TIGIJVJ. 

U U S 1 ·l r:> ~N C':: 

~32/SU'llUANCt: 

J 

130 

190 

uoo 

f 110 

1120 



++ 
+06 
+ 
+ 
+ 
+ 

W~! T FOR KEY3UhRO 
r~ T RY . 

TERM I NATE FLaSH UPON 
RECEI PT OF P~O C EED 

f1R NEW DAT A 

. P 

. R 

. o 

.c 
.E 
.E 
. D 

. N:: W 

.Dr.T a 

STORE DATA 

SET NO UPDAT E FLAG 
(SEE ASSUMPTION 141 
ABOVE!. 

UPOATE CSM STATE 
VECTOR TO REFLECT 
THE DELTA V ADDED. 

ZE RO RR TRAC< PlG 
MARK COUNTER 

+ ------------------- -
+06 
++ 

s¥o 

(_ 

I S THE V~LU :O 

DISPLAYEJ TH E 
CORRECT f !ME AT 
WHICH THE c s ~ Exr : u
TE O THE MAN FJVER 

.Y . 'II 

KF \" I N PRJC EED 

<EV I ~ V25 
AND LJA D T E 
CJ RRE :T Tl (JVI •• 

R32/SUNOANCE 

fl)() 

tl'tO 

tlSO 

tl~O 

tl10 

f!.321 SCINDANCE 
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lt/3 
(3'1-3) 

++ 
+08 
+ED IT 
PURPOSE: 
++ 

'-._../ 
_,,, 

APrL LC rcMPUTfR LCGIC CHECKLTST TNTEDFt.CE 

LGC/c~r CLCCK SYNCHRCNIZ~TICN RCLTINE (Pl3) l CG IC R.f'V 08 Ql/17/1)9 

(1) TO DETER~INE TrE TI~E rIFFFRENTIAL BETWEEN THE LGC CL OCK AND THF CM( CLOCK. 

ASSUMPTIONS: Ill SYNCHRCNIZATICN RECUIRES TrE VALUE rF THE CIF FERE NCF BETWEEN ThE TWO CLOCKS. THIS VALUE ~AY BE OBTAIN ED DIRECTLY 
FPOM CO - ORDINATEC READING CF THE TW O CLOCKS OR MAY RE PPOVIDED BY THE GROUNn FPOM DOWNLI NK MO NITORING OF THE 
CLCCKS. 

++ 
+08 
+ED IT 
++ 

PR CG 
CONl 

++ 
+OB 
+513 
+ED IT 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

(2) TrE LGC TS CN. THE (M C MUST r~LY eF ON UNTIL SATISFACTCAY COMPAR AT IVE PEAnINGS HAV E BfCN ~Ane BY THF CRFW CR 
GPCUNn. 

(3) CCRPECTION CF TrE LGC CLOCK MAY BE MADE VIA V55 AFTEQ THE TIME OIFFER~NTIAL HAS 8cEN CETfqMlNFD. 

(4) TrIS RCUTINE IS SELECTED 0Y THE ASTPCNAUT ev CSKY ENTRY. 

LCC 

WAIT FrR KfVB04RC 
Ff\TRY 

CRCllf\O CR EW 

DO I HAVE A PRECISF 
VALUE FOR THE DIF
FERENCE EETWEF N THE 
c~c AND LGC CLCCKS 
SUDDLIFO FRCM THF 
GPCUN8? 

.N .v 

KEV IN VOcN65 

CHE CK LI ST TIME 

033/SUNQtN(E 

TOTAL 
T !"IE 

no 

#20 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

1~t1i+ 

CONTlNUE UPCN 
RECEIPT OF ENTER 

RECCRC CO~TENTS OF 
LGC CLCCK AT TIME 
OF ENTER 

DISPLAY LGC CLOCK 
Til'E ON DSKY: 

VOf: N~5 

R 1 - 1-R S 
R2 - l'I~S 

R3 - SECS 

CCNF!RM SELE 
CTJCN OF THIS 
ROUTIN E (R33l 
IN THE CH·EP 
VE'HICLE. 

PERFORM CCUNT 
DCliN liTTH CREW 
MEl"BER IN 
OTHER VEHlCLE 
TO I NS URE 
Sll"ULTA NEClJS 
OEPRESS I CN OF 
BCTH ENTER 
KEYS. 

KFY TN ENTER 

MGNITOR CSKY: 
OBSERVE DI S

PLAY CF LGC 
CL CC K AT T TM E 
OF ENTER. 

R3 "'l/Sl1 Nr.AN Cr: 

1130 

#40 

150 

1160 

#70 .. 

R"'\3/SUNr.AN( !" 



(_ 

195' . 
(H·i) + 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

D3 TC NEAREST .Cl 
SEC. 

"--' 

RE CC RC Tl-' IS 
T P.' E 

CRTA Jr<; FP. C" 
TH' CMC Tl-'E 
C"C CLOCK TIMF 
OF S Il'lJLTANE
CUS El\TE R INT O 
TH C O'C (V!A 
VC:ICE l.I f'\ Kl. 

COMPUTE TI"E 
DIFFERENCE BF 
T loo EE N C C M PU-
TF R CLOCK 
TI "ES. 

DC I wI SH Tr 
TAKE r.l('RE DATA 
POINTS? 

.v .N 

OBTAIN AVER 
AGE rF ALL 
Tl"!= CIFFED 
ENCES 

._/ 

<133/SUNOANCE 

1180 

•90 

#100 

#110 

#120 

R33/Sl.1NrANCE 
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37'7 
A"'JLU' Cf1Mf> '.ITE R U'G !C: r:Hcrq !ST l'HE~ F AC E 

~ r·!,JF7V1d'; i· lf·- : - 'Lf<'ff l)J<;?Lt\Y o;QJTI NF ( R36 l LO:; JC 'l. FV 0 7 ')'>/23/68 

PU~ POSE : ([) TC 1 I SP L~Y IT ~S T ~O'IJAUT R~QUE ST LGC CALCJLATFJ RF ~CFZVru s 1UT - JF - DLA~ E PAAt~ETERS (Y, y J 1 T, PSll 

ASS Ur-'PT I Or~s : (1) THESF PAR<'\!~rrrps ARE CALCUL ATE D F\'( THF LG: ON TllF BA SIS OF THE STO~ED L'1 AND CS"'I STATE VECTO'l.S A-.D 00 NOT 
PE 0 UIRE T H~ T T~ E !SS RE ON. 

PROG 
CON T 

HOL D 

SNAP 

( 2 l T H;: RJJTl'lr I S SF.LECTEIJ P.Y THE AST~ON!\UT B'f )SKY ENTR'f. 

Cf-IC 

START RENDEZVnus 
OUT - OF - PLAN[ PcilJT ! Nf: 
! R36 l 

SE T T<EVE~TI Tn ZE Rr 

FL~SH VERA N U~ TO 
RElUESr RF.SP NSE ANO 
G ISPL .~Y T( fV ' Il l; 

V06 f\I !6 
Rl - T CFVE 'IJTl-1 '.<; 
R 2 - T ( EV F 'IT I - ,, l rl S 
R3 -T ( FVl':~JT )- ;F cs 

G'l.OU'IJD C~EW 

. : Pc.4 

.RJJTI"IF. 
.SEL FCTlJ \I 

KEY I N VDE 

~ON ITJ R )SKY: 
nBSERVF VER3 ,'J:J !J \! 
FL ASH -T1 RE::: ' J "S T 
cyESP~'IJSE ll'J9 D I S ~LA'f 

rF T i" f l\T ,.;y !C H 
OUT - JF - PL~~= Pl\ RA
~~ T FQS A ~E DFS I~ r~ . 

CHEC'<LIST TI '1E 

) ~ 6 /S U'OAN:: E 

~ 

T'.HAL 
Ti"I': 

tlO 

#20 

t30 



f~S-

• T( ~ VH; T): fl" ~ 

I C , F. T.) "G R :,,· I I '-I 
nu r -nF - ~l~ N F P ~ R -
~,FrE PS ti. :~ t n!-= srr i ). 

! 'I HP S, ,'11 NS ll 'JD 
SE''.:S TO \! ~ AREST . O l 
SFC OND S. 

A SPfC I AL c~s IS 
,\LL Zl:Cl. O>-<; l'll)!C -

• Tl'JG PRES~ N T TI M 

WAIT FOR KEY30ARD 
• ENTRY: 

TERMI NAl E FL\SH UPON 
PFCEIP T nF PR OCE EI) 
GR NFW DATA . 

. NE l4 

. DATA 
• p 

. R 

. o 

.c 
ST1RE NEh .E 

• DATA . F 
- - ------ -- . [) 

) J T WI S ~ T HAV~ 

THE LGC : OM '. ITF 
P A RA~ET E~S lR T~ f 

"RESE'JT Tl r~ ? 

. Y 'J • 

ARE ALL THREF 
REG! STEQ.S ZERD? 

• y • 'I 

aM I SAT
JS FIF) 
WITH THE 
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WA TT FJR KF; Y
BOARf) E'HRY 

TERV.INl\TF 
• FL ASH :JPJ'l RF

CF IPT JF PRO 
CEE'l 0'< RE: -
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• p 
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.o 
• c . [ 
.f 
.o 
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• E 
.c 
.Y 
.c 
.L 
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SHALL I BY 
PASS STA=!. 
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ROUTl'l E, SE 
LECT '4Y OWN 
CELESTIAL 
ROOIES, A'IO 
"IA'lUALLY AC 
QUIRE T-i :: '1? 

.N Y. 

'1A'lELlllE '< 
• VEHICLF 
• 1J!llTIL ~ 
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('l);>) HP CEL )TI AL 
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DO ! NFLIGHT Sl~HTIN G 

MARK ROUTINE (~531 
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fl 

S~l F CT ~TAR ~? cnR 
AUTO J PT!CS (1 .~l 

qJ STTl l !Jl "JG 'lf'Jrl 1' f: 
(~5~) Jr S TA' SELF C
T! ) :\ i<fJUTl'.' r: f !.\ S 
P r:.::: \; C •) ~ .t Pl_ [- T= r; . 

'---' 

on AUTl J>TJ ( (LMJ 
ri n s!T!JNING , ~ TINF 
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00 AUTJ nrr 1:s (LMI 
POSITIONING K00T!NE 
!R5?.l FOR CELFSTIAL 
ROOY #2 

00 !NFLIGHT S!~HTIN G 

MAKK RIJllTINE P53l 
fl)q CELF~TIA _ RO DY 
#2 

DO SIGHTU!S JATA 
DISPL.AY ROUTINE 
(.R54l 

. f' 
• x 
. I 
• T 

• ''B" 

.[ 
• x 
.1 
.T 

• " /j ff . 

• 00 GYR O TJR8UJNG 
Rf·lJ TI tiF ( K 5 5 l 
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RE~U~ST PLEASE 
PERFOK~ FINE ALISN: 

V50 N25 
q1~00014 

q ? - RLANK 
K3 - RLANK 

.. 

. . 
. . .................... 

DO AUT) )~TI:s I LMI 
PDSITIJNING ~JJTJNE 
(R52l FO~ CELESTIA( 
SOOY #2 
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MARK ROJ11N E 1~53) 
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#2 

DO SIGHTING. JAT..-. 
DISPLAY K]U JINE 
IR541 

.E 
• x 
. I 
• T . 

~ 

)( 

I . 
r -. . 

•"A" ff 3". 

f10 GYRQ TJRQJING 
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PURr>:;S !:: 

APf1 LL O COMPUTER LJGI: : HEC<LIST lN TfqFA:E 

A!JH'"'11Tr: , Dll CS I J. '' l ·or!SITl'1~1 l'lG 1'0l'Tl"!E(R52l LOG!'.: 'l.EV H 02/12168 

(l l TO PJ!~ T THF LJ S OF ANY Al T o::TFNT OR TH E LOS OF I\ RAC KJD JPTICAL SYSTEM AT A SPECIFIED :ELESTTAL BODY BY. 
"'ANE:lJ\/ FR ! NG T '-ir; L'1 . 

ASSU''PT !JN: (1) TH!: R.11 JT! Nf: lS !\I JTf"J MAT IC l\LL Y SE:L F:::TEO flY THE INF-LIGHT FI NE AllG"I ~DUTHJE IR511. 

PRC•G 
Cf1 NT 

HOLD 

SN A" 

L GC 

.L~ C 

.RJ UT!NE 

.S ELFCTIJ~ 

ST\f1T AUT1 
['PT !CS (L P.) 
POS !TI ON PJG 
ROU TI NE ( R'5 ?) 

!' L!\ SH VE P.l - r·! l !l'l 
T8 RFQUEST R ~S PON SE 

AN) DI SPL l\Y ,\ QT 
r FTE tJ T Atm Sf/l,) 
CO!l E: 

V •Jl~! 7 1 J 

D 1-4 FIC DE 
R2 - RL-\'llK 
f: ·i - " LA !-.JK 

Pl TS Af1T CE T E~T 

C~lF ~NG S T~'l. :10= : 
A, Fl - bLA~< 

c - ~ n l r FTF ~T 

O,F - STA~ C1~E 

wHf:''l f' : 

GR:1J \J D CRF .; 

MON ITO>l. )SK¥ : 
O'I SERVo =LAS'-ll\J G 
VEqA- NOJN Tl R~Q JFST • 
RE SP ONSE AND ors ~L A Y 

JF AJT fl ::TE~T 6\1) 
ST .\R Cli)E. 

CHECKLIST TIME 

~52/S IJl\IDAN :E 

TOTAL 
TIME 
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120 
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Ff"H SIGl-1Tl"1G; I 
!LEFT>, 2 ICE'HER t, 
3 (RIGHT), OR. 't IANY 
OF THE THREE REAR 
DETENTSI; 5 IF A 
RACKUP OPTICAL SYS 
STEM IS USFrJ. 

STAR CQf)E-THE 
DESIGNATT " N JF THE 
CELESTIAL ROJY T8 qf 
USED. ALL OES I GNA-
T IONS IN JCTH. 

00 - PLM• ET 

01/45 - STA'< !FROM 
STAR U'DE LISTI 

46 - SUN 

47-E ARTH 

50- MO O'~ 

WAIT FOR K[YSJARD 
ENTRY 

ARE THE AJT DETF\JT 
AND STAR '.:JDE 
DISPLAYS CJ?~E:T FOR • 
THE D E ~I~ED Sl~,T

INGS? 

.v .N 
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APOLLO COM 0 UTER LJGl: :HFCKLIST INTERFACE 

!NFLIGHT SIGHTI NG MARK ROUT!NF (R53) LOGIC REV 19 02/ 13/68 

PURPOSE: (1) TO PERFORM THF REO UIR~n lPTICAL SYSTFM (AJT JR BA:Ku~ OPTICS) SIGHTING MARKS ON CELESTIAL 800IES FOR USE BY 
THE !~FLIGHT ALJGNME~T PRJGRA,,,S TO ALIG~ T;E ! MU. 

ASSUMPTIO NS : (1) THF RlJTINE IS D~LY USED DURI~G FLIGHT. 

PROG 
CUNT 

(2) THE ROUTINf IS AUTOMATICALLY CALLED BY THE !MJ OPIENTATION DEfERMINATinN PROGRAM t 0 5ll J~ THE INFLIGHT FINE 
ALJ;N ROUTI~E (R51J. 

13) MULTIPLE POIRS OF SIGHTINGS UP TO A MAXIMJM OF FIVE MAY ~E JSED TO JETERMINE THE AVERAGE LOS VE:TJR TO THE 
CELESTIAL P l1 1Y. 

L GC 

.L::;C 

.ROUTINE 

.S~LfCTil N 

START !NFL IG;T 
SIGHTING "lARK 
P.CJUTINE tR53l 

RESET X MARK, l\ND V 
MARK, Fl.ASS; ZERn 
THE MARK PAP. 
COUNTER ANO CLEAR 
MA~K DATA STJR~GE. 

GROUND CREW CHECKLIST TIME 

R53/SUNOANCE 

TOTAL 
TIME 

tlO 

120 

#30 



HOLD 

SNAP 

32?~ 

FLASH VERB -~JU~ TO 
REQUFST RESPJNSE 
AND DISPLAY f\nT 
DETENT AND STAR 
CODE: 

V01N71 
Rl - ABCDE 
R2- BLANK 
R3 - BLANK 

Rl IS AOT DETPH 
CODE AND STA~ 
CODE: 

A, B - BL<'INK 
C - AOT DETE~T 
n, F - STAR CODE 

WH ERE: 

AOT OETFNT- THE AOT 
DETENT POSITIO~ USED 
FOR SIGHTING; l 
!LEFT!, 2 (C:'NTERl, 
3 IRIGHTl, OR 4 !ANY 
OF THE THREE REAR 
DETENTSl; 5 IF A 
BACKUP OPTICAL SYS
STEM IS USED. 

STAR CODE- THE 
DESIGNATION JF THE 
CELESTIAL RODY TO BE • 
USED. ALL DESIGN
ATIONS IN OCTAL. 

00- PLANET 

0 1/45- STAR !FROM 
STAR COOE LISTI 
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EXIT 
'<5 3 FX IT 

'< 53 

CH~ ~GE CnNTR'l L \J'lTES 

Ki=Y p.J 
0 '<JCEF) 

<FY I \l 
• • • • • • • • • • • • • • • • • • • • • • • • V 2 5 E 

• Al\I) LJAD 
CJ~~ECT 

PrJS!TlJ\J 
• VE: TOR 

Cl"Pnl!E\lfS 

t:xIT 
R53 

LOG!r REV'S l6, l7, 1 3 PC R #7 
LOG! <. REV lg PCN MIT - n5 

' 3<f6 ' 

:: X l T 
~ 53 

~53/SUNDANC E 

#790 

1800 

1810 

#820 

#830 



_) 

391 

A"IJLLO COM" t lTFR LJ GIC CHFC:KL TST PHERFA'.:F 

S!(;HTJNG DAT:. Ll!S~L.\Y rnJT l 'JE (P54) LOG!:: REV 0 7 02/12/68 

PURP '.:1SE : !ll T() )!SPLAY T1 lE ACCIJ'<llCY 8 F A PAIR OF CELEST!ll.L B'.DY SIG-tTINGS. 

ASS UMPTim•S : (l) nE ~OtJTINE lS \l]"'ll\LLY ALJTQ i~ATI:~LLY SE Lf:C:TED RY Tf-'E !MU ORIENTATION OETF'!,MINHION PROGROI IP5ll JR THE FINE 
~LI!;'I ROUTINE P51 l, 

Pfl DG 
CONT 

L GC 

.L C 

.P. UT I"JF 

.S lf:CTION 

++ STAR SIGHTJN; JATA 
+07 DISPLAY RQUTIN~ 

++ IR.54) 

CALCULATt ANGLE BE 
TWEEN TWO CELEST IA L 
BODIES US!NG F~OM 

ST •JRED EPHfNERIS 
DA T A !ACTUAL) 

CALCULATE ANGlF 1'\E 
TWEEN TWO CELESTIAL 
RO~IES USING V~CTORS 

DERIVE~ FROM Ml\RK 
ANGLE<; ( l'![1lC:ATEll 

GR'J 1l'W CR!: vJ CrlECKLI ST TIME 

~54/SUNDl\NCE 

TOT.AL 
TIME 

#10 

1 20 

#30 



HC'L i' 

SNt\" 

3'?~ 

f-l <\Sf-l VF)".- \Jl'J'! T f! 
r !')I JfS r RC.SDJ \ J<:r .l. \jl1 

f;] )"! ~ Y SJ C.Hf l \I~, 

t ·~r; 1_ [ i1l F!' : 
v 06 ·•o 5 
<1 - SIGHTI~~ \NSLE 

:) IF F 
<2 - "\ LAl\;r; 
!< 3- ? LA \i· 

sr:;HT!'H; l\Nr.l_f 1.J!Fi= 
nIF~ER~NCf 3~T~EEN 
t. (Tll/\L 1\f'· l\Jr>I C·HED 
A·'~S L FS [)~Tl~ Et:N (.~LE 

ST I <\l ~ony V~CT!'R 

#l M d! CELISf l ·\ L 
n, [1 .)Y \} C TfiP :t?. f ~ 
r;r r;Rf E T~ \J"t\~l:ST 

. ~'l OE !:!f"S . 

~BI T F O~ ~F Y~~\Q ~ 

F~ T RY 

'l!''J ! TJ< 1S ~y: 
J~SF~VE V~~3 - NJU\! 

FL~SH u~) DISPLt\f nr 
SI::;'Hl\!:; ~\JGLE GIFF 

)uFS T-1E Sl3~TIN~ 

ANGLC: O!F~f~EN:E 

~x::cco T1E 11:CEPf 
A3 L c Tl LE<lN:r ? 

• \J • y 

S-111 _ I po; : EEr· 
;-JIT ~ JT JF 
TJL Q6-,:F i'~Tll ? 

.Y • , . 

<fY J-, ;:> ) ] 

[ Efr'I 

~ 5 4 / SUNOANC E 

11 4 0 

4 5 0 

#~O 

1170 

#8 0 

<54/SLlNOAN'.: E 



39f 

TEU1] \Jt\TE FL ·~S'-' !JPO\i 
PECEI P T ur PRO~FED 

f1R Rl'CYCLE 

p. 

P.. 
n. 
c. 
F • 
E. 
(1. 

EXIT 11 1\" 
FRO M 
R 54. 
:::ONT! <'IUF 
AS DEFINED 
I N C!\LLING 
PRQGR.A M/ 
Rr>UTI ''Jf 

• p 

• E 
. c 
• y 
• c 
• L 
• E 

EXI T "'<" 
FPO"o 
R 51,. 
CrJNTl\J UE 
AS JEFINED 
IN CALL ING 
PROSRl\ 14/ 
R our I ·\JE 

CHANGE CONTR~L NUT[S 
LOGIC REV 07 PCN 'HT - f:>'; 

~FY l\J o~:Y:LF 
V32f 

EXIT "A" EXIT 11 8" 
P.O~ HJM 
R54. 
CJ\JTI\JUE 
AS DE -
F 1 NED IN 
CALLI\JG 
P~ OGRAM/ 

RJlJTINE 

R54. 
'.: J\JTI \JLJi: 
hS DEFI\Jf) 
I\J ca.Lu N:; 
PUGH"/ 
RJJT l\JE 

) 

~~4/SUNfJANCE 

BO 

#100 

IHlO 
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>
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1-z 
LL.I 
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J 

1'1~1) 

APrLLr c~~PUTEq LCGIC CHECKLIST INTEOFA(F 

GYP( TCP~UTl\G POLTil\E (R55l LCGIC DEV 08 01/17/':>Cl 

PURPOSE: fl) TO CALCULHE GYRC TQPQU!I\( CNGLES FOR FIN AL (FINE) li LIG N"lEN T OF THE I~1 F.PTPI_ PLATF('llM 'lUP!NG .ON INFLIGHT 
ALIGNMENT. TO CISPLAY THFSE tiNGLES liND TC Tr.ROLF THF GYROS. 

ASSU~FTIONS: (ll THE RCUTil\E IS l\ORMALLY AUT(MATICALLY SELECTED BY Thf INFLIGHT FINE ALIGN ROUTINE (R51l. 

++ (2) IF THE OAP IS Cl\ Al\D THE CCl\T<lOL MOCE IS PtTE CCMMll\D/ATTITUOE HOLC (V77El Wh~N THE ASTRONAUT KEYS IN "PPOCFEn" 
+OB TO FLVC6NS3, THE QAP MAY FIRF RCS JETS WHEN THE STA~LE MEMRER IS REORIEN TED BY "IEANS GF GYRO TORQUING. 
+603 THESE JET FIRil\GS CAN BE SLFP<lESSEC gy TLRl\Il\G OFF THE OAP IGUI~E CONTPOL SWITCH TO AGS QR THE MOD E CONTROL 
+OB SWITCH TC CFFl, CR BY MEYTl\G IN V7tf (MINIMU~ TMPULSF CONTROL MOCEl. 
++ 

PRCG 
CONT 

POSS 

HOLD 

I.CC 

.LGC 
• RCUTI l\E 
.SELECT IC!\ 

START GYRC TORQUING 
RCLTINE IR5~l 

CALCULaTE RECUI<lFC 
TCRQL!l\G ANGLES FCR 
EACH GYRO 

FLASH VERe- NOUN 
TO RECLEST ~ES

PCNSE Al\D CISPLAY 
GYRC TCPQUING 
Al\GLFS: 

V06 NS3 
Rl - X GYP(l 
PZ - Y (VP( 
R? - l GYPC 

(RCUl\C CPfW 

MCNITCR DSKY: 
CRSERVE FLASHING 
VEPR.-N(lUf\J Al\IO 
DISPUY CF GYRC 
TC~QUING ~NGLES 

CHECKLT ST TT'-'F 

"'i 'i I SlJNOAllJCF 

TOTAL 
TT~E 

HO 

#20 

1130 



/9f'('fO.;.-') 

GYRO TCRQUING 
Al\GLES- THE Al\GLE 
Tl-'RU \.4HICH EACH 
GYRO MLST BE 
TORQUED TC COM 
PLETE TH FINE 
ALIGN"'ENT. ALL 
ANGLES IN DEGREES 
TC NEAREST .001 
DEGREE. 

WAIT FCR KEVBOARC 
El\TRY 

TER,.INATE FLASl-I 
UPON RECEIPT OF 
PROCEED OR RECYCLE 

.P R • 
• R E • 
• c c • 
• c v • 
• E c • 
• E L • 
• o E. 

PULSE !RIGS 
THROUGH CESIREC • 
ANGLES 

EX IT 
R55 

F.X IT 
R55 

SHALL I PERMIT 
TORQUING? 
CONSIDER MAG 
NITUDE OF 
TORQUING ANGLES. 

.N 

KEY IN 
RECYCLE 

(V 32EI 

v. 

• KEY IN PROCEED 

EX IT 
R55 

EXIT 
R5~ 

<l55/SUNDANCE 

f40 

150 

160 

170 

180 
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l 
,Jot 

("103) 

PURPOSE: 

aFCLLC CONPUTER LnGIC CHFCKLIST I~TFPFACF 

ATTITUCE NA~FUVEq RrLTINE IR6 01 LCGIC RF V 10 OJ/17/6o 

Ill TC MONEUVER THE ASCENT STAGE ALONE, THE CCMFLETE LM, OR THF LM/(SM TO &N ATTITUDE SPEC!FIFD RY THE PROGRA~ IN 
PRCGRESS. 

ASSUMPTIONS: Ill THE FIN AL ATTITUDE OFSIREn, DE FINED AS FOL LOW S, HAS REEN STORE D RY TH E CALLINS PPOG RAM : 

PROG 
CONT 

(Al A SPECIFIC eO CY FIXFO VECT OR ANO A DIRECTI ON IN SPACE TO ~HI(H THIS vc rToR IS TO BE ALIGNEn (THE 3 
AXIS FLAG I~ QESETl 

!El A TrREE AXIS !ORTHCGONALl INERTIAL ORIENTATIO~ Tr WHICH T~E THRE~ Rnnv AXES ARE TO 9E ALIGNED (THE 
THREE AXIS FLAG IS SETl. 

(21 THE MANEUVER MAY BF PERFQRUEC AUTOMATICALLY RY THE PGNCS CR DERFnR ~Ec ~ANIJALLY ~JTH AN J PT!ONAL FINAL AUTOMATIC 
PG NCS CCNTROLLEO TRIM UINFUVER. THIS OPTIONBL TRIM MANEUVER SHOULD er CON5IOERFD ESSE NTIAL FnP MANEUVERS TO DPS OR APS 
THRLSTl~G hTTITLCES. 

(31 THE COCKEC rcNF!(URITJ~~ OF THE VEHICLFISl rAS ~EfN OEFINEO TO THF LGC. 

141 THE ATTITUDE MANEUVER R•TF CES!REO FCP CAP CCNTRCLLEC MANEUVfRS HAS BE~N OEFJNEO TC THF LGC. 

151 THE X-AXIS CVERRIOE CPTICN JS INH!BITEC ev TbIS onuTINE DURING A D[NCS CONTROLLED MANEUVER. 

161 TbE ROUTINE IS ALTC~AT!CALLY S~LECTEO BY THE PRCGPAM OR ROLT!NF RFQUIRJ~l, THE AT TITUDE MANEUVER. 

(7) IF TbIS RCLTINE ~~S SELECTEC BY THE PREFEROEC TRACKING ATTITUDE ROUTINE (R6ll THf THREE DISPLAYS IV50Nl8, V06Nl8 
ANO V50Nl9l IN Tb!S RCUTINE ARF PRIORITY DISPLAYS ANO WILL PEMAIN UP A MINIMUM OF 5 SECONDS. PESPONSE AFTER 5 SECONDS 
WILL CALSE THE PROGRA~ TO CCNTINUE AS OESCRIBEC. 

!Bl WHEN Tb!S RCUTINE IS SELECTEn RY A PROGRAM CTH ER THAN PZO, ALL DISPLAYS ARE NORMAL. 

LCC 

• LGC 
.RCUT!~E 

• SEL Er.TIC~ 

START ATTITLCE 
MAN EUVFR ROL TINE 
(R60l 

GRCUlliO CREW CHF[KL!ST Til'f 

R60/5UNGA~CF 

TOTAL 
TIME 

•10 



.:t_o;... (#-•+) 

neHJN CE~JREC 
ATTITUDE SPECJFJCA
TJCN FRC~ TrE CALL
Jf\G PRCGRAM 

RESET ~ANLAL FLAG 

IS Tl-'E 3 ~XIS · FLAG 
SET? 

.N 

CALCULATE FINAL 
VEHICLE ATTITUDE 
TO ~EET TH 

.Y 

DES IRED ATT ITUCE 
SPEC IF le.AT I CN 
l\/ECPOll\T RCU 
TINEI. THIS FINAL • 
VEHICLE ATTITUCE 
WILL BE CAL CU-
LAT EC TC ~EET T~E • 
AlTITUCE SPECIFJ
CAT ICN IN SlCf-1 A 
WAY AS TO CCN 
SERVE RCS FLEL 
Af\O NCT CCNSTR-
RA It-. ANY LNSPFC
IFIEC DEGREE rF 

_FREEDC~ • 

SELECT Gl"8.6L 
ANGLES CCllRF~

PCNCl l\G TC 
PRC:FfRREIJ 
VEl-'ICLF ATTJ -
T LC [ HI C PR E S
ENT T~U rRIFll 
TATJrll 

R60/SUNCANCF 

#20 

•30 

•40 

150 

160 

R60/StJNf'1ANCE 

"-"' 
_.! 



.zo3 ('fo~) 

HOLD. 

SNAP. 

++ 
+10 
+446 
+ 
+ 
+ 
+ 

TRANSFCRP' Fll\AL IP'L 
ANGLES TO FINAL FCA! 
BALL H(LES. 

FLASH VERe- NCUN TO 
RECUEST PLEASE 
PERFCRI' AUTC 
l'Al\EUVER ~NC C!SPLAY 
FINAL FCAI eALL 
hNGLES: 

V50 Nl8 
Rl - RCLL 
RZ - PJTCH 
R3 - YA ... 

RCLL, PITCH, YAk 
F !NH FCA ! Etoll 
Al'IGLES. IN CEGREES 
TC NOREST .Cl 
DEGREE. 
INOTE: IF TH Fll\Al 
FDA! BALL Al'IGLES 
CCP'PUTEC RES~LT Il'I 
+ CR - 90 CEGREES 
YAk, THE TRANSFORl' 
ATICN: FROP' IP'U TC 
FCA I IN: RCLL ANC 
PITCH IS INCETER 
Mil\ATE, Al'IO Pl ANO 
R2 ~!LL BE SFT TC 
ZERC. F(Q YA~ ANGLES 
NEAQ + CR - co CEG
REES THE VALUf S CF 
Rl AND R2 P'AY NCT EE 
REL ItoBLE. I 

+10 --------------------
++ 

MCNITOR OSKY: 
OBSERVE VERB- NOUN 
FL ASH TO RECUE"ST 
PLEASE PERFGRP' AUTC 
l'ANEUVER ANO CJSPLAV 
OF FJl\AL FCAI e~LL 

ANGLES. 

_./ 

% 0 I su~·DANC F 

%01 SlJNl'ANCt 

1171) 

#80 

1190 

#100 

#110 



o(O 'f ( "f-Or,,) 

(__ 

WAIT FCR KEYeOARD 
ENTRY 

SHALL I PROVICf THE 
PGNCS WITH THF 
CAPABILITY TO 
PERFORM THF. MANEUVER 
AUTOMATIC/Ill Y? 

.v 

SFLF.CT 
PGNCS 

.N 

R60/SUNOANCE 

1120 

CCNTRCL • #130 
ANO 
PLACE 
MCOE 
S\oi!TO< IN 
AUTO 

DC I WISH TO 
TERI' I NATE 
Tt' IS 
ROUTINE? 

.v 

• KEY IN 
•••••••••••••••••••••••••• TERMINATE 

• V34E 

EXIT 

, ____ 

.N 

#140 

#150 

H60 

R60/SUNCllNCE 



l 

.:<0 -'("lo7) 

TER,.INATE FLASH UPCN 
RECEIPT OF ENTER, 
PROCEEC CR TFP~lNATE 

.P 

.R 

.c 

.c 
• E 
.E 
.o 

• T .E 
• E .N 
• p .T . ,. .E 
• I .R 
.N . ~ 
• T 
• E 

IS THE CURR - • 
ENT FRCGRAf'I 
PCO? 

.Y • r\ • 

RESET THE • 
3 AXIS 
FLAG 

FXIT 
Rf,C 

KFV IN 
PR OC EED 

'--' 

SELECT PGNCS 
COll:TRCL ANO 
PLACE r<OCE 
SWITCI-' TO 
ATTITUDE 
HCLO CP 
SELECT BllCK
UP A/P. 

KEY IN ENTER 

_/ 

RhO/SUNOANCE 

%0/SUNflllNCf 

#170 

•180 

#190 

•200 

#210 

•220 
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(_ 

~07('fOfJ 

Ct.LCl.JLATE FI NA L 
VEH !CLE A TT ITUOE 
TC l"EET TH: 
DES !REC A TT ITUCE 
SPECIF!CAT!CN 
!VECFCil\T PCU
TINEl. THIS F!l\AL • 
VEHICLE ATTITL D ~ 

WILL BE CM. CU
LATEC TC folEET T~E • 
ATTITUCE SPECIF!- • 
CAT !Ct\ IN SLCf' ~ 
WAY AS TC CCl\ 
SERVE RCS FLEL 
ANC NCT C(NqR
Rllll\ Al\Y L N ~PEC-

I Fl EC CH REE c<= 
FREE.DCfol. 
NOTE: FGNCS OD 
A BIL !TY TC PER
FCRI" l"Al\ELVEP 
ALTCfolHICAL l Y 
WILL BF CCl"FRr
M !SEC IF THE 
VEHICLE 
ATTITUCE IS 
CHANGED BY "ANUAL • 
INPUIS AFTfP T~IS • 
TI folE 

SELECT Gll"BAL 
ANGLE~ cnRRE~

PCNCif\G TO 
PREFFRREC 
VEHICLE HTI 
TUOE ANC PRES
ENT ! folU CR Hf\
HTICI\ 

TRANSFORM FINAL !foll 
ftNGLES TC FI~AL FC~I 

snL Af\(LES. 

•. 

' ....__., ___, 

%0/SUNOANCE 

# 2 80 

lf290 

#300 

#310 

#320 

Rt-'1/SUNrANCF 



TEMP 
HOLD. • 

SNAP. • 

. • 

.,(03' ('/It.') 

IS PGNCS AUTC MCDE 
SELECTEC? 

.Y 

IS "'ANUAL FLAG 
SET? 

.N 

.N • v .. 

DI SPLAY FINAL 
FCA I BALL 
Al\GLES: 

V06Nl8 
Rl - RCLL 
R2-PITCH 
R3 - YAW 

!NOTE: FOR 
DEFINITICN SEf • 
ABOVE.I 

INHIBIT X- AXIS • 
OV ERRIC E 
OPTION I"J Tl-E 
OAP. 

IS THE PGNCS AUT O 
MODE SELECTED ANO 
DID I DIRECT THE LGC 
TC PERFORM THE MA"JE 
UVER AUTOMATICALLY? 

.Y 

•••••••••••••••••••• MCNITOR OSKY: 
OBSERVE NON -

• FLA SH ING VERB-
• NOUN CISPLAY CF 
• FINAL FDA! BALL 
• ANGLES UNTIL 
• COMPLET ICN CF 
• Tl-'E ALTCMATIC 
• MJ\NEU\/ER. 

THE X- AXIS OVEP-
• RJllE CPTICN IS 

INHIRITED IN THE 
• OAP Ul\TIL Cf1M -
• PL[TJ[M CF THF 

llUTOMhT IC 
• MM1EUVFR. 

'--' 

.N 

.. 

Pf0/SUNOANCE 

1330 

#340 

'350 

#360 

'370 

#3RO 
D..tO/ Sl'NOA~ICE 



(_ 

.J.O'f(w;) 

.• 

DC MANEUVER 
Ct>LCULATICN 
(KllLCMlll'\lll. 
TURN Of\ PRC
GRA,., ALARM ANC • 
STORE ALARM 
CCDE !00401 l 
IF FINAL Vfl'I - • 
CLE ATTITUDE 
RESULTS II\ ll 
MJOCLE Gil'BH 
-'11\GLE CRUTER 
THAN 70 CEG
REES hITH TH= 
PRESENT !MU 
ORIEl'\TATICN. 
( NOTE - f\C LGC 
CHECK IS l'llCE 
FCR PCSSieLE 
Gil'BAL LCCK 
DLRING THE 
ATTITUDE 
MANEUVER 
SECUENCE WHICH • 
IS DEFINEC PY 
KALCMANUI. 

.A .N . 

.L • c . 
• A 
.R .A . 
• M .L . 

•A . 
• R . 
• M . 

.__, 

••••• • •••••••••••••• ~CNITCR OSKY: 
COES PRCGRA,., 

AL.A RM Il'\OICllTE 
• POSSIPIL!TY THAT 
• THE ~TNAL l'IOCLE 
• GIMBAL ANGLE 
• EXCEECS 7C DEC-
• RE ES? 

.N .Y 

• KE" I I\ VC51'\09 
• TO VERIFY 

ALARM (COE 
• 00401? 

.Y 

• CONSULT 
BACKUP 

.N 

PROC EOUR ES 

GC TC 
"~" 

8 Elm. 

• PPCGRAI" ALARM 
Is NCT our TO 
IMPH\n Il'\G 

• GI,.,BAL LCCK. 

PRESS KEY 
• RELEASE 111'\C 

ALllPI' RE'SFT 

%0/ SUND A NC F 

#390 

#400 

'1410 

H20 

f430 

R60/SUNnANCF 



.. 

,i.10 ('fl.).) 

(__ 

• DR IVE ICCUS • 
• TO GIMBH 
• ANGLES OE -
• FINED BY 
• KALCMANU. 

!NOTE: 
• KHC"ANU 
• MCNITORS 
• THE ATTIT-
• UDE MOOE 
• CCNTRCL 
• SWITCH. IF 

llTTITUCE 
• HCL C IS 

SELECTED 
• DUPING HE 
• EXECLTICN 
• OF 
• KALCMANU, 
• THE PROGRAM • 
• WILL GC TO 
• Tl-'E V50Nl9 
• DISPLAY 
• POINT.I 

ENABLE X- fJXIS 
OVERR ICE 
OPTION TN TH 
OAP 

MONITOR AlTITUDf 
•• • •••••••••••• •• • •. MA"JEUVFR 8Y REF-

ER ENCE TC FDA I 
BALL ANO ERRO R 

• NHOLES. IS GIM-
• BAL LCCK IMP El\0-

I NG OR DO I WISH 
TO CO MPL ETE THE 

• MANEUVER MANUAL-
• LY FOR ANY OTl-'ER 
• RE11Sf1N? 

.N .Y 

PLACE MCDE 
• SWITCH TO 
• ATTITUDE HCLD 

• PERFORM/COMPLETE 
• THE ATTITUDE MAN-
• EUVER MANUALLY 
• USING ACA BY RE-

FERENCE TC'! THE 
• OUT- THE-WINDOW-
• CUES AND/OR THE 
• FDAI BALL ~ND 

• A TT1TUDE ERROR 
• NEEDLES. THIS 
• OPFRATICI\ "AV IN-
• CLUOE ESTAeLISH-
• MENT CF A FRFFFR-
• RED CRIEl\TATION 
• ABOUT Tt<F LGC 
• DEFINED BOCV- FIX-
• FD Vt'CTOR 

Df>O/SUNDANC E 

#440 

#450 

1460 

#470 

#480 

R6()/ SUNOA"ICE 



:I. II {'113) 

HOLD •• 

SNAP •• 

FLA SH VERB - NOUN TC 
RECU EST PLOSE 
PERFCR~ ~YPASS OF 
ATTITUCE TPT~ ~AN

EUVER AND CISPLAY 
F 11\H F[A I EALL 
ANGLES: 

I/ 50 "l c; 
R} - R(LL 
RZ - D!T(H 
R ~- Yai. 

(NOTE: FCR CEF-
11\ITICI\ 5fF 
M~Cl/t= I. 

__,, 

IS THE PGNCS I N AUT O 
MOD E ANC ere T DI -

• Rf CT THE LGC TC PER 
FORM THE ~ A NEUVF.R 

• AU TG'1 ATICALLY? 

. • 
.N v • 

•. -----------------
• wA IT FCR CC'' -
• PLETICI\ rF TCDU 
• DRI VE AND RELEA SE 
• Ct= X- AXIS CVEP-
• RIDE CPT IO!\ 

INHIBIT AS ! NO[-
• CATFC ev NEXT 
• DISPL AY. 

MONITOP CSKY: 

"A" 
FRCM 

ABO\/!' 

•••••••••••••••••••• OBSERVE VERB - N~UN 
FLASH AND CISPL6Y Ct= 
FI NAL FDA! BALL AN G-

• LI'S TO RECUfST PLEA
SE PEQt=CRM RYP ASS CF 

• ATTTTUCE TRIM MAN-
• EUVER 

', 

___.. 

Rf> O/SUNOANCE 

#490 

#500 

#510 

#520 

#530 

R60/SlJNDANCE 



21> ("'") 

WAIT FOR KEYeOARO 
El\'TRV 

• RFVIEW THE PRFSENTLY • 
• DISPLAYED FINAL FOAi 

BALL ANGLES Al\'D THE 
PRESF NT ATTITLDE. AM • 
I WITHIN THE PRESENT • 
RCS OAP DEAOBANO 

• LIMITS IN FAC~ AXIS? • 

• l\J 

• SHALL I 
PPC VIOE 

• TH[ 
• PGNC S 
• W !TH THE 
• CAPA8 1L -

ITY TO 
• PERFORM 
• A TRIM 
• llANEUVER 
• AUTCMAT

I CALLY? 

.Y .N 

.v 

DO I WISH 
TC Ft:RTHER 
ADJUST THE 
VEHICL E 
A TT I TlJOE 
-ABCUT THE 
OESI PED 
\/ECTCR? 

• N • y 

.. 

-

%0/SUNOtlNCE 

1154() 

t550 

11560 

t570 

f580 

~f.O/SUNOANCE 



(_ 

,( 13 -\ 
('ft.5/ 

TERMINATE FLASr UPr N 
RECEIPT OF PRQCEEO 
ENTER, CR TERMINATE 

.E • T .P 

.N • E .R 

.T • R .r 

.E . " .c 

.R • r .E . ~ .E . ~ • r: 
• T 
• F 

E!TrfR • ~ANUALLY • 
SELECT • M~NEUV E R 

• PGNCS • Trf VEr- • 
• CC NTRCL • ICLF AS 
• 0R • OESIPEO. 

PLACE 
• MODE 

SW! TCH 
• NOT I N 
• AUTO 

SEL ECT • 
• P(;NCS 
• CONT-
• RCL 

ANO 
PLACE 
MCDE 
SldTCH 
I "I 

• AUTO 

KEY IN 
• ENTER 

KEY IN PROCEED 

__,, 

"60/SUNOANCE 

#590 

#600 

#610 

#620 

#630 

#640 

% Of SlJNDANCf. 



+ + 
+ 10 
+ED IT • 
+ 
+ 
+ 
+ 
+ 
+ 
+ .. 
+ .. 
+ 
+ 
+-
+ 
+ .. 
+ 
+ 
+ 
+10 . 
++ 

,;1'f w'') 

(_ 

TS THF CUPP 
Ef\T Pflf'GP AI' 
POO? 

.v 

----~---
RES ET 
THE 3 
AXIS 
FLAG 

EX IT 
R6C 

IS THIS AN 

.N 

R61 If\ITIATED 
MANEUVER? 

.Y N. 

EXIT 
P60/P20 

DC F It-.Al 
AUTC"AT IC 
RE<:UEST 
TEfll'lt-.ATE 
RCLTIM 
POO 

r;: XI T 

P60/SUNCANCF 

#650 

#660 

'1670 

#680 

EXIT R6C 

#1690 

%01 SUN\l!l"ICF 



.;21.5(_ '11'7.) 

RESET l'AN 
UAL FLAG 

RESET 3 
AXIS FLAG 

EXIT 
Rf C 

CHANGE CCNTRCL NOTES 

LOGIC REV oe 
LOGIC REV 09 
LOGIC REV lC 

PC 1\-" IT - t ~ 
PCl\-"!T- 145 
PCN - 44t 

_,, 

PfO/SUNOllNCF 

#700 

#710 



l:i: 
UJ 
_J 

>
_J 
_J 
<( 
:z 
0 
1-
:z 
UJ 
1-
:z 

UJ 
(.!) 
<( 
a... 
(/) 

:c 
I-



c 
¥19 

PlJRPf1 Si: 

~ 

'--' 

.APOLLO COMPUTER LJ::;1: :-tEC KLIST lcJTERFA::E 

Pf.> f'FHREi f'<:~C:K 1\1 :; A TTI T!JDF R'.lUTINf ( P61 l LOGIC REV 07 11/01167 

Ill TO ~JTlFY TH~ ~PEW THAT Al\I ATT!fUOF MANEUVFK TO T-IF PRFFFRRED T~ACKING ATTITUDE IS REQUIRED. 

(2) TO COMPUTE T H~ P R FFER~ED TRACKING ATT!TJDE rF THE LM WH ICH ENABLES RR TRACKING J= THE cs~ AND CSM TRACKING OF 
THF Lq REACJ~. 

(3) TO f'F:PFORM THE MAN EUVER Tn THE DRFFEqqE[) nAC<l 'IG ~TT!TlJ')F:. 

ASSUMPTIONS: (1) THE PRFFERRE1 TPACKING ATTITU DF rs OFFINFJ AS FOLL OWS: 

++ 
+04 
++ 

PR.CG 
CONT 

++ 
+07 
+ 
+ 
+ 
_+ 

+ 
+ 
+ 
+ 
+ 
+ 

(Al THE 1 M +Z AX! S IS AL IG 'JfCJ ALONG T-IE LOS TC THE CSM. 

(~) TH E ROLL ATTITUDE (A8DJT LM +Z axJSl JS JNCONSTRaINED AND IS DEFINED IN R60 AS NECESSARY TO AVOID GIMBAL 
LOCK. 

(2) THE MANEVER MA Y ~f PERFORMED AJTnMATICALLY BY THF PGN:s OR PERFJRMED MANUALLY WITH aN OPTIONAL FINAL AUTOMATIC 
PGN:S - C'lNTRGLlrn TRIM ''<AN Euvn. 

(3) THE RQJTl~F IS AJTOMATICALLY CALLED BY TH~ ~~ ~j~z~JUS NAVI~ATJO'J PRJ;RAM (P201 A~J T-IE P~EFERRED TRACKING 
ATTITUDE PROGRA~ (P25l. 

LGC 

.L C 

.P O'.;RAM 

.s u=::nrw 

SHRT PREFER~ EO 
TRACKING ATTJTJOF 
ROUTINE (R6ll 

IS TPAC~ FLA3 SET? 

• Y 'J • 

SROU'JD CRE,.J C-IE'.:KLI ST TIME 

R~l/SIJNOANCE 

TOTAL 
TIME 

#10 

#20 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+0 1 
++ 

++ 
+ 07 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+07 
++ 

~~D 

l 

1 S i:: r·· ·' r> r ~ v ii ! ~ 
~· L.4(-. ~r T? 

' · ,( l T 
R Ii 1 

- XI T "'1 I. 
'.\ '"'1' n 7n 

rxTPA~~l~TF L ~ ~~D 

( <; ~ STA T F Vc : n :--1s r r 
n1- ~sr-J T T Ji~f IJ~l'iG 

(l ·-'..JJC '"11 ' ,' Tl !'·' ' 

C-\l\.llL l\T ~ L l') '" '. 1'1 
l '\ Tc; C. <: ~ ,. . 

r~~ I N ~ T~1r 1J r s 1 w~~ 

V r 'H(L r ~T T ITWl [ Tl 
i:r Tf! f + / l.'~ !\XI' 
f l l"IG T c>~ V'S F 1 

T ile (<: 1 . 

R>·:><:T ' ;\·q<: "I ·"· 
~ 1 , { l . <; :- f'. '( ? ~) ') ( ') r ,-

P = l [;~,; ) 

s' r Ff' [I :. l TV .n s -
rt ~ vs FL\'·, rJ < :J>F 

! Y R !- '' ( ', F F ~ H. G .; l 

~ t.,J / SIJN D ~NCE 

11 3 0 

#40 

11 5 0 

1160 

1110 

J f..J / S 1 JND ~ Nr~E 



4t2-/ 

++ 
+04 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+04 
++ 

++ 
+07 
+ 
+ 
+ 
+07 
++ 

c 

c•n ATTITl!'lE ~A\llJEVER 

ROUTI\IE (R60) 

P.FSET PRIORITY DIS 
P l A Y S FL AG ( ~ E F E ~ 
P60 AFlOVEJ 

EX IT 
R61 

DO ATTITUDE MftNEJVER 
ROUT!N". P.601 

EXIT 
P51 

~61/S UNOANCE 

-----
_/ 

f!lO 

#90 

flJO 

11110 



~ 
z 
<( 
....J 
cc 

l:i: 
L.J...J 
....J 

>-
....J 
....J 
<( 
z ) 
0 
I-z 
L.J...J 
I-z 
L.J...J 
<..::> 
<( 
0.... 

(./') 

:c 
I-



·,c_ 

-l~-3 

PURDJSE: 

'· 
..__ 

_/ 

APnL LO COMP UTER LJGIC CHECKLIST !NTERFA:E 

CREH-nEFl\JEO MAN FJVE~ ROUT!NE(R62) LOG I::; REV 07 02/12/68 

(ll TO PR O VID~ Ti~ C~EW WI TH THE a HILITY TO SPFCIFY A FINAL VFHI:LE ATTITUDE FOR USE 3Y IN LG: - cnNTROLLED ATTITUDE 
MANEJVE~. 

ASSU HPTIJ NS : Ill THE ROUTINE IS MANUALLY SELEC TE D BY THE A5fRJN AJT BY DSKY ENT~Y. 

pR1G 
CD NT 

++ 
+07 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

121 THE OAP DEA D8ANO DURING THIS ~ DJ TI NF IS AS DEFI NED BY THE DAP DATA LOAD ROUfINE IR03l. 

(~) THIS ROU TI NF CAN ONLY BE ENTEREJ FRO M THE LGC IDLI NG PROGRAM IPOOl. 

L GC 

START CREW - DEFINED 
1-'Ar-.JE\JVER ROUTI\JE 
( R62) 

IS THE CUR RE\JT 
PRJGRAM POO ? 

.Y . N 

TURN ON 
(lD :: RI\ T!"lR 
FR~O R 

LIGHT 

fXIT 
R6;> 

GROUND CRE '"' 

C~ F,; 
PR OGP A'1 

• SfLE'.:TION 

KEY JN V!+9E 

MON !TOR ) S;< Y: 
D!lES OPFR.Ul!R 

ERROR LJ~iT COME J N 
I ND IC,TIN> T ~A T T~TS 

ROU TINE CANN J T BF 
SELE::TEJ AT T~ I S 
TI 'IE? 

• y 

< EY 1 'l 
V37EOO THE\I 
~ESE!. F. T 
THIS R Uf!\JE 
f\Y i<E'V N~ I~' 

V49F 

• N 

CHECC I ST TI ME 

H>2/SJNDANCE 

TOTAL 
TIM:O 

fl 0 

#20 

BO 



+ 
+ 
+ 
+ 
+ 11"' 

++ 

HOLi' 

S \I AP 

' /:;_,t-

FLASH VFR S - NJ! IN TO 
PE~UES T Rf:SDJNSF AND 
DISPLA Y FINAL Gl'1BAL 
A'll GLfS : 

VOn N 22 
RI - OG 
R2 - I G 
R3- MG 

ALL GIMRAL ANGLES Pl 
DEGR EES rn N:A RE ST 
. Ol DEGREE. 

~AI T FOR KEY30ARD 
ENTRY 

TFRMINATE FLaSH UPO N 
RF:EIPT OF P'l.OCEE D 
GR NEW DATA 

• NEW • P 
.')AT A .R 

EXIT 
R.6? "• 

'10NITJ'l )SKY: 
013SE'l.VE v = r< fl - ~J!' 'J 

FLASH TO REQUEST RE 
SPONSE A~) DJSDL ~ Y 

JF FINAL G l'13AL 
ANGLES . 

.. 
DO I WIS~ TJ KEY IN 
NE~ Gl'1BAL A'l!GLES TJ 
BE US ED 3f ROJTJNE 
R60? 

. N • y 

K~Y IN V25c AND • 
LOA) NE~ Gl~BAL • 
A'JGLES 

KEY IN PRJCHn 

P62/StJNOANCE 

~ !+o 

t50 

JbO 

#70 

IJ80 

~62/SJJNDA. NCE 



·c 
~Jt' 

STnRE
OAT A 

.o 

.c 
• E 
.E 
.o 

SET 3 AXIS FLA FOR 
USE EIY ATT!TJD 
MAN EUV ER R. Ci UT1 E 
(R60) 

DO ATTITUDE ~A ~EU VER 

R(llJTINE ( R60 ) 

F:Xl T 'l. 62 

CHA NG E CON TRO L NO TES 
LOGI C REV 07 PCM /\JO . ~ !T - 6 5 

..__,,, 

OJ ATTITJJE MA~EJV ER 

ROU T!~E (~6Jl 

EXIT ~'>? 

RfJ?/SUNOANCE 

~ 

._/ 

•~o 

UJO 

#110 

#120 



t: 
L..LJ 
_J 

>
_J 
_J 
<( 
z 
0 
1-z 
L..LJ 
1-z 
L..LJ 
C,,!) 
<( 
0.. 

(/') 

:c 
I-



L 

1~7 
APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

RENlEZVOJS FINAL ATTITUDE qnuTINE (R~3) LOGIC ~EV 07 04/0 2/68 

PURP OSE: (1) TO CALCULATF AND DISPL~Y THE FINAL FDA! HALL ANGLES REQUI RED TJ POINf THE LM +Z JR +X AXIS AT THE CSM. 

(2) Hl :ALL THE UTITUDF :~~NEIJVER RJUTINE (~60) FOR 6 JTG~AT!C "1AIJEIJVER CAPABILITY. 

ASSJ~PTI~ N S : (1) rr SAVE TIME Tllf LM ATTI TUDE : o NTROL MO)E SH OJLD BE PRFSELECTED IFJR AUTO~Af!C MANEUVERS R~3 SHJULO HAVE BEEN 
DON~ AND THF AUTJ ~JDE SE LECT EJl. 

PP[lG 
CONT 

(2) THIS ROUTINE CAIJ JNLY 3E SELE:TEJ DURIN; Tir LGC IDLING PROGRAM (POOl. 

(3) THIS ROUTINF IS SE LE CTED ~y THE ASTRONAJT BY OSKY ENTRY. 

L GC 

ST\RT ~E:NDf:ZVJJS 

FINAL ATT!TU1E 
ROUTIIJE (q63l 

IS THE LGC DL!'llG 
PROGRA:~ (PO'll IN 
P!lJJCESS? 

.Y . 'II 

GR OLP.JD CRE w 

•: R:: A 
. ROlJTI'l E 
. S[LE:JIJN 

KEY I'll V"l'lE 

CHECKLIST TIME 

~63/SUNDANCE: 

HJT Al 
TI l'IE 

#10 

#20 



HOLD 

SNA P 

++ 
+07 
++ 

,;:i 

T U~M "H! 

fH>FRAT O'~ F ~<')R 

L l GH T 

EY IT '<'- :\ 

on !MU STATUS :HFCK 
ROUT l'JE (R02l 

FLASH VERq - NJU~ Tn 
RElUES T RE SPJ l\JSE AN O 
DISPLAY OP Tl'J N C'l!JE 
f f}q ASSU MED T~AC K ING 

A TT lTU'"l[: 
V V+ N06 
R 1- 00003 
R2-000'11 
R3 - 3LA''JK 

Fl IS THF Of'TTJ \J 
(il )E FrJR ASSJMt:n 
TRACrING ATT!TJJE 

Mf}llJ ITJ'l. JS <t: 
r>llES l?':fU.TJ~ 

FRRJR Ll~H T CJ ~r JM 
11\JO ICAT !\JG THAT THI5 
~ UU TIN [ : A'l 'lJT 3~ 

SELECTF J AT T-n S 
TIM E C\JOfF: TG EN 
A~LE S::L~:Tll'J 1F 
THIS pn JTI NF THf l GC 
IDLING P<JGRA'I !~D O I 

/~IJST \'.F l\J nr:FS S. ) 

• Y 

PRESS llLA<'I 
RF SET 

FXIT ~'>3 

N • 

on !MU STATUS :HE:K 
ROUTINE 1<02) 

MO"J!TT< JS<V: 
OBSE<VE V~Ra - \JJJN 

FLASH TJ :l.E';)'.JES T 
RESPONSE AN) DISPLAY 
JPTIO'l :JJE rJ< 
ASSUM ED TRAC<I llJG 
,lJJI TLJOE. 

<63/SlJNOllN'.:E 

#30 

•~o 

#50 

#60 

#10 

<63/SUNOAN:E 

'. 



~~CJ 

<:-? IS Hlf_ L GC 
ASS!Y·1E'l OPT!l'~: 

onnoJ = PkFFER~E01+Zl 

n nan? = n T Hr P < + x J 

WAIT FOP KFY~nnR1 

ENTRY 

TEqMJN~ TF Fl\S~ UPO~ 

RE~EIPT OF D~QC[EO 

OP N~~ OATft 

• ··~ t=<" 
• JAB 

ST JR.F 
[.,\TA 

• P~CJ'.": r:ED 

FXTRAPOLATF L~ AND 
CS ''~ STATE vr:::nrns 
FCJ«..JAR') Fl T·lf' 
PPf'SPH T!Hf U';PJG 
C! '''I: i:'Qll~Tll'IS 

IS Tf-lE JPTIJ'J JN 
qz C1R~F::T? 

.Y 

KE'Y l'l 
PROCEED 

• '! 

KF:Y I'J vn A'D 
• LOAD DFSJ ~. E'.l 

QDT! ll'J C::]) 

•. 

J 

~53/SUNOANCE 

180 

#90 

IH:>O 

#110 

#120 

#130 

'<113/SIJNDANCE 



++ 
+07 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
·+ 
+ 

V3t>: 
+ 

f AL U L ~ T I:' HE l I NF 
l ' F TGHT VffT '.P LOS 
F fl' l V1 T[I CS ·'I 

IS TH[ TPACK!NG 
l\Tf[Tl!'1E OP T! O"J 
noon 1? 

• ~JCl 

SELECT S fl E r.T 
+X AXIS +Z ~XIS 

• YF ~ 

------- (PREF FRREO) 

CALCULATE TH~ SELEC 
TE1 AXIS TR~CK!"JG 
ATTITlJf)E (l'I +Z OR 
+X ) AL IGNEO ,;1 TH LOS 
FPJ M LM TO CSMl. 
NOTE : THIS ATTTTUOF 
\.Jill SF COMPIJTFO 
(VECPnJNTl TJ P iJ !NT 
THE Sr:LECTFD AXIS 
(+Z [IR +X) AT THE 
CS'1 RUT \.JILL Nn T 
CO"JSTRAIN TH~ Nn"J 
CP. IT !CAL (X JR l J flP 
Y AX FS. 

CO'IPUTE PEQUI ~[0 
FOAi BAlL ANGLfS AT 
THE SELtCTED AXIS 
(+Z OR +X) P. ACKJNG 
ATT !TUOE IF TW 
PRESENT IMU JR![ NTA 
TJ nN IS HFLD A"JO 
STcJ R.F JN NOU~ J i3 

~6'1/SUNDANCE 

1140 

#150 

'1&0 

11110 

1180 

~6'1/SUNDAN:E 



+ 

J/3/ : 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+07 
+ 
++ 

HQLD 

SNAP 

ST':RE. HT! Tll)E 
SPFCJFICATIJ\I FOR 
SF:...FCTt=D ~.X15 (+Z [lll 

+ X I n \!~ KT NG H T I -
TcllF F'JR ·11 sE RY THE 
ATTJTU0f ~AN~IJVFA 

RnU Tl\IF (RbOl • · 

FL!\Sf< VEWl - N U'J 
TO RFQUEST A SPJ NSE 
AN0 DISPL AY O~PUTEG 

FO\I RA LL AN LFS; 
VC6 N 18 
R 1-Rfl LL 
R? - DITCH 
11:3 - YAhl 

ALL FO\l f\ALL .\ "JGLFS 
IN DFGqEES TJ THE 
~!F ,\RfS T .Ul J[';RF:ES 

~~O'J ITJR JSKY! 
OBSERV: VFRf' - NJlJN 

FLASH TJ ~EJU~Sl 

RESP O'JSE A\I) DIS~LAY 
COMP!JTED FDA! ;\!I LL 
A"JGU:S . 

SHALL I t\LLOW 
TH<: G+'J TJ 
DRJVF. THE s~ Au 

'.:RAFT TO THE 
DfSJRE) UT!
TUDE? 

.v . ~ 

• nJ I WISH TJ 
• UPJATF THI S 
• )JSDLAY? 

• "J .v 

J 

{63/SIJNDAN:::E 

#190 

#200 

1210 

#220 

1230 

#24-0 

~63/SUNOANCE 



. 

431..-

WAIT FnR KEY~ n ~R O 

r NTRY 

TERMINATE FLASH UPO N 
RECEIPT OF DROCEEU, 
RECYCLE OR T ~ R~!NATE 

.R, • p • T 

• E .R .F 

.c .o .R 

.Y .c .M 

.c .E • I 

.L • E • ~! 

.E .D .A 
• T 
.E .. . 
EXIT 
R63 

RESET 3 AXIS FLAG 
FOR LISE BY T-IE 
ATTITUDE MANEUVER 
ROUT !NE {1<601. 

on ATTITUDE ~A\iFJVER 

RGIJT[\JE R60 

' . 

K F Y I \i 
~ E ~ Y CLE 

nzc= 

KEY l\i T~~ ~ l~ATE 

V 1~ E 

KEY IN 
PROCEEJ 

FXIT 
P63 

DJ ITTITJJE ~l\i[UVE~ 

ROUTINF '1.6J. 

~'>3/SU"lOANCF 

#250 

#250 

#270 

1280 

IJ290 

~63/SUNOANCE 



UJ 
u z 
<( 

0 
z 
::l 

"" ...... 

"' .ri 
('( 

0 
l"> 

"" .. 

I-"' • • • • • • • • x: ...0 
UJ CC 

I-· n~ 

- -1:> • >< a:. 
lll 

0 
(<""\ 

I 
1--

(/> -
w~ 

1-- I 
oz 
ZU 
_, 
c 

n. 

0:: f'-
1-- 0 
z 
c> 
G UJ 

a: 
w 
l!:u 
z
<I t' :ro 
u _, 



~ 
z 
<( 
...J 
ca 

ti: 
LL.I 
...J 

>
...J 
...J 
<( 
z 
0 
1-z 
LL.I 
1-
:z 

LLl 
(.!) 
<( 
0.... 

(/') 

:c 
I-



-

f 3:.{ 

PURr:1sE: 

_) 

~DnLLn CJH~LJT~P LlGI: CrlEC<Ll'T I~TE~FA:E 

I .! 'l'llP!ltJ~ T ~~T "i !ITl'ff ('<771 LOGIC ~ FV 03 0 1+/ lh/68 

(1 l T'l ?.C-.~1 DUT T le.: "!\NG~ , JD VELOC.!fY Dl\T~ F~J~ Trlf I ~~f"l!NG RAJAR (LR) AllD "LIT IT 0'1 THF LGC D'.JW'JLIN' OUR ING LR 
Si>UP TUllS !{ ~ TURN r ::s rs. 

ASSlWPTinf.;S: (ll T,YJS U.JTJhlt !S JNLY USfcll FOR LP TEST!'J'; 1JRTll :; F:\<TH llR!:IITAL -.,I SS!O NS. 

++ 
+03 
+n3 
++ 

PP1G 
U •':T 

(2) THF L~ JATA IS PLACED ~N THE no~NLINK REG!\~DLFSS JF THF STATll5 OF THE LR Pl\NGE DATA GJJD ANO VELO:JTY DATA GOOD 
DISCPFTES. 

(1) T~IS Q1[1TINC I~ Mi\NU~LLV SELECT[) RY DSKY [~TRt IV7?EI AND MAY RE CAL _EJ DllLY ~HEii Ill JTH ~ R EXTENJE~ VERB IS IN 
PROrESS. THE RDUTI~r ~UST RF TERMINBfED 3Y M~NUftl lSKY ~NTRY IV79El. 

I. GC 

ST\RT LR SPU~IJUS 

TEST R8UTIN[ (~77! 

SA PLE F AC H l !l 
Vf: l)CJTY r; E!l'-1 A~F) 

TH l'·Ac•Gf [,[~ ·~ 

lH• E E ,\ C H S '.': r_; 'J) 

av PUT T~IS n~ra 

flN Tf•r: UT D::.:W!L TN'< 

GRD!JN'J CPFW 

• :: P ~w 
• ? RO ::; R1. ;v; 

.SFLUTIJ~ 

K.f'Y !~' v?SF 

CHFCKLIST TIME TOTAL 
fl ME 

#10 

#20 

CH~~GE CO\TROL ~1TFS 

LOS!( KEV r~ PCN-~!T - 7~ 
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J 

l-3 7 
l\f'OLLO (OMD IJTFP Ll GI: Ci-<ECK L!'T INTFRFA'.:F 

Fl<F~H STl\ ''T 'J~D:>. (11 j, , ) LOG!: REV 03 Of,/ 13/68 

PURP C:SE: { I ) ' l n l N l TI I\ Tr ·' ( i1 "' p u T FR F ~ E s H s T\ 0 T 

ASSU~PT IJ~· : ( J l f RES Y ST AR T ! S C ~ E •.J I '.:T T r AT<: D BY JS KY E "l TD Y • 

rPnG 
CJ\JT 

(2) ALT~JJGH THF ~ ~rSM~AT fLAG IS RES~T RY I\ fQfS~ ST~~T INDICl\TING THAT TliE REFS~MAT IS NnT GnOJ, TiE ACTUAL 
p=FSM~ ftT JS NnT C i A~G F O . 

13) FRES~ START ~~SF TS TH~ CSM MOJN FLAG A\JO T~E L~ KJJN FLAG !NDJCl\TT NG EARTH JRB!T FlR STATE VESTO~ INTEGRATIO~. 

(4) IF FPFSH STft~T J \J TEQR UP TS STATf VECTOR I'lTEG~RTJO\J, THE STATE VECTOR MAY SE INVALIDATED. 

(~) THIS PROCFSS ~AY BE SELECTED AT ANYTIME. 

.LGC 

ST i\ RT CR E:i.J I \l IT ! HF f) 

FRESH START 

INOICATF ~o ~cs JETS 
HA I TING T'. J :if T 1 J'< ~IED 

0~1 

Sr: '1 E fl' J L E r~ EST !\. ~ T 
OF CllD'\fNT n'.J\.' 'H_TST 
AT ~[XT 20 ~s )nw~

P.U') T 

G' DlF.O CREW 

C~ E,; 
SELE: T !D~I 

<EY l'l \136F 

::UNFEP •H TH ';~Jll~!) 

IF PJSSl~c_E. IS 
FQl\)l\fl~E ~E~lP'I' 

P<=STJDAT!lN 
sf:('l 1,JIP.ED ? 

• y . N 

CHECKLIST TIME 

V36/SUNDANCE 

TOTAL 
THIE 

tlO 

#20 

#30 



1/3 ~ 

PJ!Tl~L!ZC fl!\D\R 
rL~. GS 

SET TIMF . 3 
Tl "-ff 4 
T IMF 5 

"',7777 
37775 
37774 

SET T'">RUPT FJR 
O~PIDLER PRO~RAM _ 

ZERO OUTBTT ::HAN
NEL S: 11 !EXCEDT 
ENGINE UN, OFF AND 
!SS WARNING!; 
13 !EXCEPT TEL=METRY 
BIT S, RE SET fRAP 
BITS ANO T6RJPT 
BIT l; 
14 IEXCEPT GYRn EN 
ABLE l. 

TERMINATE WAITLIST ED 
TASKS 

CLEAR ALL FXECUTIVE 
REGISTER SETS 

rXIT 

SE'LE::T P27 TO 
RESl"JRE EUSABLE 
MEMORY, fHE ~ SELECT 
P51 A~D ~52 rn ~ =
ESTABL IS~ REFSMMAT 

EX IT 

'-' 

\136/SUNOANCE 

#4() 

150 

t&O 

'70 

t!rn 

V36/SLJNOANCE 



;/3 9 

++ 
+03 
+ 
+ 
+ 
+ 
+03 
++ 

J~nJCATE ~n ~CTIVE 

Jn3S 

MAKE ALL VAC AREAS 
AVllLABLE 

SF:T DIDFLG FlR 
T4'HJPT 

EL~NK 0SKY RoGISTERS 
(PROG<l_A~, Vf'RR, 
NOUN, Rl, P2, i<3 . l 

PE~ET FXTENDFn VERS 
ACTIVITY INT=RLnCK 

INITIALIZE T'llJ FL!I GS 

TURN DFF nSKY 
DISCRETE L TG~T S . 

_) 

V31'/SUNDANCE 

•90 

#100 

UlO 

#120 

•130 

1/36/SUNDAN:f 



++ 

CLEAR FAIL REGIS 
TE:RS, SELF CHCK 
ERROR COU'JTE,, AND 
RESTART COUNTER 

+03 CLEAR SELF CHECK 
+ ERROR REGISTERS AND 
+03 MOOE REGISTE,. 
++ - ---- ------- --------

++ 
+03 
++ 

¥~o 

INITIALIZE ATTITUDE 
ERROR DISPLAY FLAGS 

INITIALIZE DJWNLINK 
WITH POO DOW~LIST 

RESET UPSVFL~G 

ZERO OUTBIT :HANNELS 
5 ( RCS PITCH A'JD 
YAWi, 6 mes RDLL I , 
12 IGN AND Cl, 13 
!RADAR AND A;CJ AND 
lit I !MU) 

V36/SUNDANCE 

JlftO 

IH50 

1160 

1170 

nao 

V36/SllNOANCE 

\_, J 



Iii! 

s=r fNGJN[ nFF 
! CHANNEL 11 JIT 14) 

r l f:AR PHAS F r APL E 

INIT!RL!ZE I~U 

(INHIBIT !MU FAIL) 

J'l!!TIALIZF D'\P 

++ -------------
+03 SELECT 5 DEG<FF 
+O~ D~ADBn~o 

++ 

INHIBIT OAP TURN ON 
ANJ fAROR NEEDLE 
DISPLAY UNTIL 1cou•c 
ARE ZERnEo 

PESET ALL FL~GAOROS 

CEXCFPT IJLE = L~~ 

RIT 7 FLAGWO'D 7 AND 
A31 FLG- PIT % ~LAG
W8~0 Q) 

) 

V36/SUNDANCE 

090 

# 200 

#210 

#220 

# 2 30 

1136/SUNfJAN:;E 
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11-i3 
~PilLLO UlM?JHR LJ GI C CHEC'<LIST I NTE RFACE 

LOG 1:; < [ v 03 OS/l3/6S 
! MU CJU - ZERO FXTF\IDED V~A 8 (V4 0N2J) 

PU RPJSE: (ll TO I NSURE SY NCHPONIZATTU\I BETAEFN THF !SS CDLJ COU ~TF RS AND THF :DU :l ~N TERS 1\1 TiE C O~PUTER. 

I?) TO TE< M! NAT E THE ! MU CJARS F ALI:; N MOD E AN) E\I TER THE FINE ALIGN MOD E !INERTIAL !MJI. 

ASSU~PTJ ON S: Ill THE PROCfSS IS CREN SELFCT ED BY DSKY ENTRY. 

12> THE PH1r. ESS ·~;;y ,\JJ T RF SEL ECT E'.l IF THE !SS IS l\J THf COARSE ALIG'-4 MJJE ANO IN GIM~AL LJCK. 

(3) THE P< '1CESS IS l 'HE NDEf1 PRIMA'.l_lLY FOR lJ<:;E ON THE :;RCUND. 

PR fl G 
CONT 

L GC 

START CRFA l'4TTIATED 
C!lJ ZERO 

++ --------------------
+0 3 IS A MODE SWITCH OR 
+ r;no rr1RO'J1N:; I"J 
+ PRJGRESS? 
+ 
+ ' 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

• 'J • y 

TURN UN QDER 
ATOR f R~ O~ 
LIGHT 

G< !11JN) CR"\.J 

CR fW PP.J G. 
SELE:Tll'-4 

<EY l'-4 Vl+O N28f 

CHECKLIST TIME 

1/40/\JZO/SDN 

) 

TOT AL 
TPIE 

#10 

#20 

#30 



+ 
+ 
+ 
+ 
+ 
+ 
+01 
++ E·X TT 

IS !SS TN COt\RSE 
t\Ll GI~ Mom: AIJ n I "I 
GPHIAL LOCK? 

.N • y 

• TURN ON PROGRA M 
• ALARM AIJD STORE 
• ALAR"I CJO,I: 
• ( 00206) 

ENTER CDU ZE~O 

MODE 

"XIT 

TURN OFF NO ATT 
LAMP 

V40N20/SDN 

EX·l T 

#40 

# 5 0 

tf>O 

++ • 170 
+03 • . 

+ --- - -------------- - -
+ COMMAND OAP JFF. 
+ --------------------
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

.+ 
+ 

!.;-'}'/ : 
+ 

SET ICDIJ ZFRJ 
DI SC RF TE #80 

V40N70/SDN 

._ _) 
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117 
AP~LLn cn~OJf ER LJGIC C~EC< LIST I NTFR FA: F. 

P •··. ( Di I Z c Q :J ': X T <' '; 'l iJ) V F K H ( \/ 4 'I 'H 2 ) Lor; IC ~ FV O't Of>/13/68 

PU RrusE : ( l ) T U l f R (I Fi! '' P C '1d ' S , 

(21 TJ lET E'H1INE f'! r Oil, MJ Tt 'nA "DD =. 

ASS U~1 PTIJ NS : Ill l HE P~ n~E SS IS CRF~ SELE: TEO BY DSKY ENTRY 

(?) THIS ~ '<JC ESS MAY 1F SFLE: TE') AT ANY Tl ~E ~XC~PT ~ ~E N a OESIG\JhTE OR READ 5EQUE NCE IS IN PRnG RESS. 

PR OG 
CON T 

L GC 

START CPf A l\JITI ATED 
P« r. ou z F" O 

++ ----------------- - --
+04 IS A DFS !t.NATE UR 
+ RFhD SFOUE NCr J N 
+ P P 1GR~SS ? 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+04 
++ 

. N Y. 

HIRN Gl\I r:JPFl<
ATCP fR{ rJO 
LIGHT 

EX 1T 

G<OU\J'"l C RE I'! CHE:KLIST TIME 

- E:W 
P DG U "I 
3 LE: TJO\J 

KEY IN V'tJN72E 

v'ltON72/SJN 

J 

TOTAL 
TI ME 

#10 

#20 

130 



I ~f~ 

IS Rk TUP.'J :l'l FL .~G 

SFT? 

.N 

IS REPOSIT!Cl~ 

FUG SET? 

• N • y 

.Y 

EXIT EXIT 

SET RR CDU ZERO 
FL~G 

SET PR CDU zrn r1 
DISCRETE 

WAIT ~0 M!LLISECJNDS 

ZERD LGC RR CDJ 
COU'JTERS 

REMOVE RR CDJ ZERO 
DISCRFTE 

V40N72 /SDN 

t+o 

t 50 

tbO 

t70 

#80 

v40\17.2/SDN 

.,_ _) 
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' 
APCLLC CCWPLJTER LCGIC CHECKLIST INTERFACF 

CO~RSE ALIGN !SS EXTENCED VFRB !V41N20) L Cl.! C REV 06 0111 7/69 

PURPOSE: ( ll TO ALICN THE !MU TC GIMBAL t NG LES SPECIFIED BY THE ASTRONAUT. 
++ 
+06 12 l TC COIRSE ALIGN TC Q,O,O W~EN IN GIM~AL LCCK. 
+ED IT 
ASSU~PTIONS: ( ll THE PRCCESS IS CRE~ SELECTEr BY OSKY ENTRY. 
++ 

++ 
+06 
+ED IT 
++ 

PROG 
CONT 

++ 
+06 
+ED IT 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

(2) THE PROCESS MAY BE SELECTED ONLY WHEN NO CTHER EXTENDED VERB IS ACTIV[. 

(3) THE ACCURACY CF T~E tLIGNME~T IS TESTED TO A TCLERANCE CF +2 DEGRFES. IF THIS TOLERANCE TS EXCEEDED, THE 
ASTRONAUT WILL eE NOTIFIED VIA A PR OGRAM ALARM. 

( 4) V41 MAY ONLY BE USED WITH 1120 CR N7Z. REFFR TO RR COARSE ALIGN EXT ENDFO VER8 !V41N72l. 

( 5) V4CN20 ~AY EE EllTEREO TO TERMINATE THE CCARSE ALIGN MQCE. 

LGC 

START C~Ew INITIATED 
!SS CCARSE ALIGN 

rs A MCDE SWITCH OR 
GYRC TORQU I llG IN 
PRCGRESS? 

.N Y. 

TURN C'I\ CPER
ATCR FPROR 
LIGHT 

CR nJNO CREl-i 

.CREW 

.PRC•GRAM 

.SELECTION 

KEY IN V41N20E 

OBSERVE OPERATOR 
ERROR LIGHT FCR IN
CTCATTON CF l~PPODER 

PRf'CEf:URf 

CHECK LI ST TIME 

V41N20/SDN 

TOTAL 
TIME 

no 

12 0 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+06 
++ 

HOLD • 

SNAP • 

,;(l~,N;: •) 

F )IJ T 

IS ANCTl-'ER EXTENCEC 
VERe ACTIVE? 

.N .Y 

TURN CN QPER 
ATCR ERRCR 
l IGl-'T 

!'XI T 

SET EXTENCEC VER8 
ACTIVITY INTERLCCK 

FLASH VERe-NCUN TC 
RtQUEST LCAC CF 
DESIREC CCU ANGLES. 

V2HZ;> 
Rl - CG 
R2 - IG 
R3-llG 

ALL JINGLES II\ CE 
GREES TC NEAPF.ST .01 
DEGRFE 

· .... 

~nlIH'R DSKY: 
CBSERVE VEPP- NGUN 
FLASH REQUESTING 
LCAD OF CCU ANGLES 

SHALL I LCAC CCU 
ANGLES? 

.v • I'll 

V41N2r>/SDN 

#30 

#40 

#50 

f60 

1170 

V4l"J20/SON 



~ t'({'fs3) 

++ 
+06 
+ED IT 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+06 
++ 

WAIT FCR ~EYRCARC 

ENTRY 

TER~INATE FLAS~ UPCN 
REC EIPT OF CAT A, 
PROCEEC OR TER~INATE 

.OATA 

STCRE 
DATA 

.T .P 
• E • R 
.R .C . " . ( 
• I • E 
.N .E 
•A 
.T 
• E 

EX IT 
V41 

.c 

•.............•..... LCAO CESIRED 
ANGLES 

• DC I k! SH TO 
TEPlo'INATE? 

N. .v 

KEY IN 
TER~INATE 

(V34EI 

KEV lN 
PROCEEC 

EX lT 

_) 

V41N20/SDN 

1180 

1 90 

flOO 

'110 

#120 

fl30 

V41N?O/SON 



.:<~o c.,.,~) 

DISPLAY CO~RSE ALIGN 
VERB 

V41 

IS ISS IN CCARSE 
ALIGN MCOE? 

.N 

ZERO !SS ERROR 
CCUNTERS 

ENTER COARSE 
ALIGN HOE 

TURN CN NO HT 
LIGHT 

DISM'lLE D~P AUTO 
Al\D t-CLC llCCES 

INHIBIT Il'U FAIL 

RESFT TRAC~ FLAG, 
DRIFT FLAG ~ND 

RfFS"MAT FLAG 

.Y 

'°'r·NITCR OSKY: 
OBSF.RV E DISPLAY OF 
CCAQS E ALI GN VEPe 

V41N2 0 /SO N 

V41N2C;/S[)N 

_) 

#140 

#150 

1160 

#170 

11180 



;(~/('IS~) 

CCllPSE ALIG~ !NU TC 
STOREC ANGLES (15 
SECS ll'AXl 

WAIT 1.5 SECOMIJS 

READ PRESENT !"'U 0P 
IENTAT!ON W.P.T. Tt-E 
V!' l-ICLE. 
(GI NeAL ANG LES l 

ARE THE Gil'EALS 
WITPIN 2 CEGPEES CF 
TPE DESIREC ANGLES? 

.Y .N 

• TUR N CN PRCGRA ll' 
• AL/IPll' ANC STORE 
• AL/IP" CCCF 

100211) 

.................... Mr.~!ITr;R OSKY: 
OOF S PPO GRAI' ALAR M 
I NDI CATE THAT THF 
[NU Gl l' EALS DID NOT 
DPTVE TC ~!THI N 2 
DFGREES OF THF DE
SIRED ANGLES? 

. N .v 

E YI T 

J 

V4l 'J 20/SDN 

111qo 

#200 

11210 

11220 

11230 

V4llll20/SON 



RES E1 EX TEN CEC 
VERB ACTIVITY 
l NTERLCCK 

EX IT 

C~ANGE CCNT~CL NOTFS 

LOGIC REV 05 P(N- ~JT- 135 

LOGIC REV 06 ErITCRJAL CORRECTJG~S 

.,<.;i~(¥s~J 

RFSELECT COARSE 
AL IGN 

E'X l T 

V41"120fSDN 

ff240 

1'250 



,(~ 3 
{"'I.Si) 

ADrLLr roMPU TFR I GG IC Ci-'FCKLIST 11\ TF RFA(F 

PENCEZVCUS PAO~D CC8PS F ALIGN FXTFNOEO VFPH 
(V41N72) 

LrG1r: REV 0 5 011111:,0 

PURPOSE: 11) TC CR!VF THE DEl\C~ZVCUS RAC JP SHAFT ANO TR UNN ICN TO ANGLES SPECIFIED RY T~E AS TDQ NAUT -

ASSUMPTICNS: Ill THE PRCCESS JS CPEo SElfCTEC ~y CSKV ENTRY. 

(2) THE PROCESS MAY e~ SFLECTFC ONLY Wi-'EN l\C OTHER EXTE ND EC VfRB IS ACTIVF. 

(31 THE PR~CESS ~AY NCT P~ SELECTEC IF P20 CP P22 IS RU NN ING. 

(4) THE CONTINLCUS CESIG l\A TE ~CC E uus T PE TE RMIN ATF O RY OSKY ENTRY IV44FI. 

(51 THE CCNTINUCLS CES!Gl\ATF ~ccE INHI BITS RR G!~BAL MOl\!TCR D[UTJNC !R 25l . 

(61 TH E RR SHAF~ AN[ TOLJl\ NJr l\ LIMITS AP E: 

CAI MCOE 1: SH tF T - 7C OEG TO +~ n DEG, TRL l\ NIC N -~S DEG TO +SS nfG. 

eel ~rD E 2• SH AF T - 25 O~G TO - 139 DEG, TDUNNT ON - 12S DEG TO - 235 OE G. 

J 

(Cl MrnE 11 CCNTJNUCLS ~ESIG l\ll TE ONLY : S~AFT - RS DEG. Tn +so DEG.~ TQUN~JQN -5 S DEG. TO +SS DFG. 

PROG 
CONT 

LGC 

STAPT CPEk INITIATED 
RP CflARS O: Al IGN 

IS A CE<:IGN~T f CR 
RE'Ar SFC:UE"CE lf\ 
PRCCRE'<:S? 

• I\ .Y 

GRCUl\D CR EW Cf-!Er.KLI ST TIME 

• CP EW 
• PFWGRl\M 
• SEL ECT!CN 

KEY IN V411\72F 

V41N72/~f)N 

TOTAL 
TIME 

1110 

•20 
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+ 
+ 
+ 
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+ 
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+05 
++ 

++ 
+05 
+ED IT 
+ 
+05 
++ 

,(~1-(',:,r) 

TURN (111; OPER
ATCR HPCR 
LIGHT 

.• 

EX IT 

IS ANCTHER EXTF.NCEC 
VERB ACTIVE? 

.N 

IS RENDEZVOUS 
FLAG SET? (SfE 
P2Q/P22 

.N • 'Y 

• 'Y 

• TURN C~ OPER-
• ATCR FPPCR 
• LIGHT 

FXIT 

SET EXTENDED VERB 
ACTIVITY INTEPLCCK 

CLEAR CCNTH:UOUS 
DESIGNATE A~r 

DESIGNATE I~ 

PRCGRE~S i=l ffS. 

OBSERVE C:PE:PATOR 
ERRDR LIGHT FOR IN
CICATION OF !~PROPER 
PROCEDURE 

'-

V41N72/SON 

V41N72/SON 

130 

#40 

#50 

160. 

170 
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+05 
+ED IT 
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+ 
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+ 
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·+ 
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+ 

FLASH VER~-NCU N TC 
REQUEST LCAC OF NFW 
RR SHAFT ANC TRUNN 
I CN ANGLES 

V21N73 
Rl - TPUNN!ON 
R2 - Sf'AFT 
R3 - BLANK 

TRUNNICN-36C ~!NUS 

RR TRUN NIO N ODU VAL - • 
UE. IN CEGREES TO 
NEAREST .01 CEGRFF. 
(PLUS IS DEFINEC AS 
A NEGATIVE ROTATION 
ABOUT L~ +X AXIS! IN • 
MODE I. 

St'AFT - R<I St'AFT 
ANGLE. IN CEGR~ES TO • 
NEAREST .Ol CEGREE. 

WAIT FCR KFYBCARC 
ENTRY 

TER~INATE FltSt' UPON • 
PECEIPT OF TERMINATE •• 

MONITOR DSKY: 
OBSFRVE VERB - NnUN 
FL nSH REQUESTING 
LOAD OF NEW RR SHAFT 
AND TRUNNICN ANGLES 

DO I WISH TO LOAD 
NFW Sf-!AFT AND 
TRUNNION ANGLES? 

.Y 

LCAD f'lfSIREO 
ANGLES 

.N 

OR DATA • •••••••••••••••••••••••••••••• 
J<EY IN 
TERMTNATf 
IV 34Fl 

.T .c .P 

.E ·" .R . 

.R • T .c . . " ·"' .c . 
•I . -~ . 
.N . .F . 
.A . .r: . F 'l( IT 
• T 
• i: 

-, 

._./-

V41N72/SD"J 

# 81) 

#90 

noo 

1110 

tl20 

1130 

V41'1!72/SON 
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+ 
+ 
+ 
+ 
+ 
+ 
+ 
+05 
++ 

HOLO 

SNAP 

.(;l f, {"f~ D) 

RESET DHNrFD • 
VERE ~CTIVITY 

I f\TEQLCCK 

EXIT 
V41 

FLASH VERe- NCUlll TO 
REQUEST RESPONSE ANO 
DI SPLAY CPTICN CODE 
FOR ASSUMED RR DES 
IGNATE "ODE: 

V04 1\C~ 

Rl - 00006 
R2 - COOOX 
R3 - PUINK 

Rl IS THE OPTION 
CODE FOR ASSU"EC QR 
CES IGNATE "r:DE 
R2 IS THE L(C ~S 

Sl:~ ED CFTir1': 
-OCOOl - LCCK CN 
00002- CCNTil\UO.US 

DESIGNATE 

WAIT FOR ~EYBOARC 

ENTRY 

MONITOR OSKY: 
OBSERVE VERB - NOUN 
FLASH TO RFCUFST 
RESPONSE ANO DISPLAY • 
OF OPTION CODE FOR 
ASSUMED RR DE SIGNATE • 
,_.ODE 

IS THIS THE DES
IGlllATE "GOE I 
DFSIRF? 

.Y 

.. 
K!'Y IN 
PROCEED 

• Ill 

__, 

V4l'F2/SON 

•140 

•150 

ll60 

tl70 

f.1'30 

V4Jlll72/SD'J 
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TERf'JNATE FLASH UPrN • 
RECEIPT CF FRCCEEC 
OR NEW CATA 

• p 

• R 
.o 
.c 
.E 
.E 
.o 

IS CPTICN 
CCDE 

. " .E 

. " 

.c 

.c 

.c 
• E 

STrPE CCCE • 

KEY IN V22E 
AND LCAD THE 
DESIRED CESTG
NATE CCDE TN P2 • 

' 
_J 

V41N72/SDN 

#190 

1200 

1210 

00001? • • • 1220 

.Y .N 

• RESFT LCKCl'l~LG TC 
INCIC~TE PP LOCK 

• Cl\ NCT CESIREC 

SET Tt'E ~C RP 
• f'CN FLAG 

1230 

V41N72/SON 
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(_ 

• SET r:rl\TJNUnus 
• DESIGNATE FLAG 
• (CPTICI\ :?l 

SET LCKUFLG TC 
INDICATE RP LrCK • 
ON DESIREC 

nISPLAY CCARSE ALIGN 
VERB 
V41 

RESET EXTENCED VERE 
ACTIVITY INTERLCCK 

IS THE DESIRED LCS 
WITHIN THE LIMITS rF 
T~E PRESENT RR ~OCE? 

.v .N 

• IS T~E DES IRED 
• LCS \olITHI~' T~E 

• LIMITS rF THF 
• CTHfR ~rCF? 

.v • I\ 

MQNITCR DSKY: 
OBSEPVE DISPLAY OF 
COARSE ALIGN VERA 

V4lt\17?fSDll! 

V4 l""72/SnN 
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4250 

4260 

#270 

#280 
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.TURN C~ PRC 

.G<Hr.i ALAR~ AND 
.STOR!;= AURI' 
• COCE l 00502) 

EX IT 

SET RH'CCE FLAG 

SET OESI~~ATE FLAG 

..._ 

MGNJTOR DSKY: 
PR IJGRAM ALAPI' l IGHT 
WILL BE LIT IF TH~ 

DESIRED LOS IS NO T 
WITHIN THE Lll'ITS OF 
EITHER RR MOOE. 
DC I ~!SH TO CBSEPVE 
TH E PROGRAM ALllPM 
CC OE ? 

.Y . N 

CllLL FROGRAM 
ALllPM CCDE DIS 
PLAY (V05NOSl TO 
ID ENTI FY FA!LLR E. 
ALARM 00502 !~DI - • 
CATES A BAC PADAR • 
G! MBllL ANGLE IN
PUT. '"HEN FINISH- • 
EO, PUSH KEY RE
LEASE TC RECALL 
PREV ! CUS DISPLAY •• 

PRFSS iLAR M RESET • 
Tr RESET PROGPllM 
ALllRM 

EX IT 

V41N72/S011i 

#290 

#300 

#310 

1320 

1330 

V4lf\172/Sml 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

.)1:1.¥)+ 

IS REDCSIT!CN cLaG 
SET? 

• N .v 

IS REMCOE Fl dG 
SET? 

.Y .N 

INTERRUPT 
• REPCS!TIC N 

CCl'Pli:TE 
REPCSIT!ON 

• RESET Rf-
• PCSITICN 
• FLAG 

IS RE,..CCE 
FLAG SET? 

.N .v 

IS CUPPfNT 
RR II([[ l? 

• y .N 
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• (01"1'61\0 RR 
• cr:u•s TC FLACE 
• . UTEl\t\A l" 
• "1rDE 2 

• CC1''1~ 1':C pq 

• CDU'S TC' PLACE 
• A" TF"-"' ~ l"J 
• "'CC E l 

SET RD "OCE 
TC 1 

• SJ:T RP l'CCE • 
• TC 2 

• RESFT RE"1([)E: 
• ~ LAG 

SET nFSTGl\~TE CCUN 
TFq =cc. 
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CCMPLTE RR SHAFT ANO 
TRUNNICN [RIVE CCl"
MAf\CS 

IS CCNTINUOLS DESIG
NATE FLAG SET? 

.v .N 

IS DESIGNATE FLAG 
• SET 

.v .N 

IS RRCDU 
• FAIL DISCRETE 
• PRESENT? 

.v • f\ 

EXIT 

• TURN CN PRO-
• GR.Al" Al AQM 
• ANC STORE 

tLAP" CODE 
!00503) 

EXIT 

MG~l!TfJR OSKV: 
PROGRAM ALAR!" LIGHT 
WILL BF LIT IF THERE 
HAS FIEEN A RADt.R 
hf\TENNA DESIGNATE 
FAIL. DC I WISH TO 
OBSFRVE THE PR0GRAM 
ALf\RM COOE? 

.v . Ill 

~-
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• HAV~ 60 ATTE"'PTS 
• ELAPSED kITHCUT 
• RECEIVING DATA 
• GCOO DISCRETE ? 

.N .v 

• RESET CES IG -
1\aTE FLAG 

• CLEAR PR AUTC 
• TRACKER Et.ASL~ 

• CLEAR ERRf:R 
• CCUl\TFP ENABLF 

._ 

CALL PPCGRA"I 
AL AR"I CODE DIS
PLAY (V051\09) Tn 
ICE NTIFY FAILURE •• 
ALARM 005C3 IJ\ 
OICHES RACt.R 
ANTENNA DESIGNATE • 
FAIL. Wf-EI\ FIN
ISHUl, PUSH KE'Y 
RFLEASE TD RECALL • 
TH E PREVIOUS 
DISPLAY. 

PRESS ALAR"' RE -
SFT TC RESET PPO - • 
GR ~M ALAR" 

EX IT 

•/ 
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,,{ .3,'t.z1+ 

(_ 

• TURN CN PRO-
• GRA"' Alt\RM ANO 
• STORE ALARM 
• CODE 1005031 

EX IT 

CECREMENT DES IG-
• NATE CCUNTER 

IS RR WITHIN .5 
• DEG. OF LOS DEF

INED eY DESIRED 
SHAFT ANC TRUN -

• NICN ANGLES? 

. "' .Y 

..... 

.• 

.• 

MONITC'P OSKY: 
PROGRAM ALARM LIGHT 
WILL BE L IT IF THERE 
HAS BEEN A PACAR 
ANTENNA DESIGNATE 
FAIL. DC I WI SH TO 
OBSERVE THE PROGRAM 
ALARM CCCE? 

.Y 

CA LL PRGGRAp.! 
ALAR"1 CODE DIS
PLAY IV05N091 TO 
IDENTIFY FAILURE 
I ALAR I" CODE 

.N 

005031. WHEN FIN- • 
ISHEO, PUSH KEY 
RELEASE TO RECALL • 
THE PREVIOUS 
DISPLAY. 

PR~SS ALAR'°' RESET • 
Tn l'\ESET PRrGRAM 
ALAR"'• 

.. 
EXIT EXIT 

__, 

V41N7 ? /SDN 
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t560 
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t580 

t590 

t600 
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EQ 
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CRETE PPE 
SF.l\T? 

• t\ • y 

• RESET CES !('. -
• NHE Flf\G 

• CLE~R RP. 
• ERRCP CCUN 

TEP ENABLE 

------------- . 
S El\C S ~HT 

ANC TRUl\111101\ 
C C 1""1~NC S Tr 
RQ CCU' S 

Wf. IT .5 <;E((NOS 
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>/-fr; 9 
APOLLO COMPUTFR LOG!: CHECKLIST INTFRFACE 

TOROur: GYRUS EXTE-WlFrl VER" (V"t2 l LO\,!'.: UV 05 

PURPPSE: (ll TO ~1~= ALIC~ THf STABLE MEMBER ~y TnRQUJNG THF GY?OS. 

ASSUMPTillNS: !ll THE f">RnCESS IS CREW SELECTED BY DSKY ENTRY. 

!Zl THE 'RlCESS MAY BE SELECTE0 ONLY WHE~ NO OTHER FXTENDED VERB IS ACTIVE. 

DP::JG 
CONT 

LGC GRn!JNf) CREil 

DD I DEST~f TO LJAO 
A DELTA GYRJ 11\IGLE 
GREAfER THA'l +99.~9~ 

DEG~EES? 

.Y 

THE l\ST~J'IAJT 

MUST LJAD Hff 
TH~EE JOJ3LE PPE 
: I SION LG~ 

REGI STERS: 
KF:Y V2l'l::JZF 

02500E 
XXXXXF 

\I 1 '>E 
XXXXXF: 
YYY'fYEF 
Y'(Y'fvt':: 
ZZZZZFE 
ZllllE 

'lIT 14 JF THE 
Hl\,H O~DER RE 
PRESF. .'JTS 1 ~:) 
DEG'<F:ES; '\IT 
13, ')::J OEGREFS; 
ETC:. 
THC "IAO ."IJ'I \IE 
GAT!vE GYRl 
TQ'l,l}JI\l'; i'.\IGLF 
IS 17777, 
37743; THE "IAX 
IMU" PJSJTIV[ 

• "I 

06113168 

:HE'.:KLI ST Tl ME 

V42/SUNOANCE 

""' __,, 

TOTAL 
TIME 

#10 

#20 

#30 



START CREW INITIATED 
FI'JE ALIGN 

++ --------------------
+05 IS A MODE SWITCH nR 
+ GYRO TORQUING I'J 
+ PROGRESS? 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
·+ 
+ 
+ 

.N Y. 

TUR N ON '.JPER 
ERRfl'< LI GrlT 

I 

f'll>: 

(_ 

GY'<O TJ R:<J!IJG 
l\"IGLF' TS 1+1Ci00, 
40 J3 1t. ~IJY 

A"I GL[ JF :; ~EA T - • 
ER MAGIJ!T JDf 
THAN THE G!V ~N 

MAX!'1U~ WILL 
RESULT IN~ 
:::OM i~AIJJE [l TJ~ -

QJ IN\. .AMG L e JF 
ZERO. 

("IJTE: THE 
LOADING o= TOR- • 
QUI N:; l\'l GLES 
GRFATER THAIJ 9) • 
OlEC.REES SHJULO 
NOT 3E ?f"F ORM - • 
EO DJf! TllG 
FL! GHT. TH IS 
PROCEOUU IS 
IIJTEllDD FJ'<. 
JSE JN THE: 
GROUIJJ.I 

KEY V42E 

........, 

V42/SUNDANCE 

#'tO 

#50 

JSO 

J10 

#SO 

#90 

1142/SUNDANCE 
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+ 
+ 
+ 
+ 
+05 
++ 

HOLT) 

SNl\ P 

l 

EK IT 

IS ANOTHE~ EXTENDED 
VERB llCTIVE? 

.N • y 

TURN JN 
QPR E'\R LIGHT 

SET EXTENDED 
V ERB ACT IV !TY 
INTERLOCK 

EXIT 

FLl\SH VFR~-NJU~ TO 
REJU EST L OAD OF 
DF.LTA GYR0 A~GLES 

V?l NCJ3 
Rl - XGYR U 
RZ - YGYRO 
R3 - ZGYR.D 

DEL TA GYRO l\~GLES -
TH<: ANGLES THRJUt;H 
WHICH EACH GYP !:' l~lJST 

PE HJRl)IJEfl TJ C '."l'~ 

PLETE THE: Fl~E 

ALIGNMENT. l\l.L AN <'; -
L 1'5 IN DEC.PFF. S T:l 
NE•\RES T . 00 1 DEG'tffS 

'10NITO .~ JSKY: 
DBSE~VF VE~ R - ~lUN 

FLASH il U UEST l"I G 
LOl\D JF )~LTI\ SY~O 

ANGLES 

D ID I L11\D TY E J;C 
Rl::GISTFRS f:lFFOR~ 

~EYING V42F? 

• y . N 

V4?/SUNDANCE 

V42 /SUNDt,N:E 

./ 

#lJO 

fllO 

#1 20 

#130 

flftO 
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~AIT F~R K[YROA~n 

FNTQY 

TERMINATE FLASH UPON 
RECEIPT n~ PROCEED 
OP DAT A 

DISPLAY FI'llE ALIGN 
V42 

IS IMU BEING O .GEO? 

.'II .Y 

EXIT 

fNTER FINE ALIGN 
MODE 

ENARLE OAP AJTJ AND 
HOLD MODES 

KFY I!ll 
PRJCEED 

•••••••••••••••••••••••• LOAD DESI~EO 
• DELTA :;no 
• ANGLcS 

'lO'JI TJ~ JSKY: 
OBSERVE DISPLA'f 

OF FINE ALIG'll ~E~~ 

'OX IT 

1/42/SUNJAN=E 

#150 

1150 

1Jl70 

'180 

#l'lO 

\/'-?/S'.JNOANCE 
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(_ 

TU RN OFF "JO >ITT 
l A'1 P 

LEAVE TMU FAIL INHI 
PIT ON FO~ 5 SEC 

PULSF IRIGS THROUGH 
D ES JR£' D AN GL E S 

RESET EXTENDED VERB 
ACTIVITY INTERLOCK 

FX IT 

CHAN~E CON TRnL NlTES 

LOGIC RFV 05 PCN-M IT-11~ 

V42/SlJ'lOANCE 

fZOO 
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11220 
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APOLLO CO MPUTER LJGJ: :HE CK LIST !NTE RFA:E 

LnAD l~ l J AT T!TIJ DF fRPfif: "lfTFRS EXff'JOED VERR 
( v 1+3) 

Lo:; IC REV 03 

PURrrsr:: (1) TO ll~PLAY ASTRO'JAUT SPECIFIED ANGLFS ON TiE FDA! EPROR N~FOLES. 

ASSU"lPT!O NS : (1) THE PQOCESS rs CREW S ~ LFCTEO BY OSKY ENTRY. 

05/28/68 

(2) THE PR OCESS ~AY NJT BE SELECTEJ IF THE l~U rs [\J THr COA RSF ALJ:;N OR ZERO ICDU ~JOE. 

++ 
+03 
++ 

13) TllE '1AXIMUM A\J~LE WHICH MAY BF LOADED IS •/ - lS.6 8 DEGREES. ANY VA LUE GR E ATE~ THA~ THIS MAXl'1UM MILL BE 
!NTFA 0 RETF0 AS =16. 88 DEGRFES. THE MAX!MJM E~~]~ Wil:H ~AY BE OISPLAYEO IS 5 DEGREES. 

(4) THIS PRflCESS MAY BE SE LECTED JNLY IN PO D. 

++ 

PR.JG 
CJNT 

LGC 

START CREl'I INITIATED 
LOAD OF Ir~u ATTJTU[)[ 
FRROP METERS 

+03 IS MODE CQNTJL TN 
+ ~ FF . POSITION? 

GR OUNO CREW 

CR E>J 
P~OGRAM 

Si:Lf:TIJN 

K':Y l\J V!t3F 

CHECKL! ST TI "I E TOTAL 
TI ME 

no 

+ - - ------------------ • # 2 0 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
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+ 
+ 
+ 
+ 
+ 

Y. N. 

TURN UN THE 
DPERATno ~RRQD 

LIGHT 

'30 

1143/SUNDANC E 



... 
+ 
+ 
+ 
+ 
+ 
+03 
++ 

I ,/7b 

EXIT 

TS THE COARS= ALIGN 
FflJA'3U: BIT SET? 

. N 

IS PROGR A"1 OJ 
OPE RAT ING? 

.Y 

IS ANOTHER 
EXTENDED 
VERB ACT IVE? 

.N .Y 

• 'J 

TUR 'l ON 
GPR ERR 
LAMP 

EXIT 

.v 

SET EXTENDED VERB 
ACTIVITY INTERLOCK 

CLEAR ERROR ~O uN TE P 

ENABLE 

V43/SllflJOANCE 

lftO 

150 

f!>O 

170 

tao 

11'+3/SUNDANCE 



(_ 

1/77 

HOLD 

SNAP 

FLASH VEPB - NJU~ TO 
RE')UEST LOA.D OF 
ERROR <\NGL f' S 

V 21 N 22 
R 1 - OS 
R2 - JG 
R3 - MG 

ALL A'IGl fS IN 
DE~REES TO NEA~EST 

• 01 DEG 

WAlT FOR Kf:Y30ARD 
ENTRY 

'--"" 

~ONITOR s~r: 

OBSF~V V~qB - NlUN 

FLASH Rf JESTING 
LOAD OF RRJ~ AN~LES 

00 I WANT TJ LJAJ 
ERROR ANGLES? 

.v .'l 

•••••••••··~·••••••• LOAD DESIREJ 
ANGLES 

TERMINATE FLASH UPON • • ------ -
RECEIPT OF DATA OR ••••••••••••••••••••••••••••••••• <EV I N 
TERMINATE IV34El • • V3'tF 

.DA TA .V34E 

• RESET EXTE.NDEO 
• VERF\ ACTIVITY 
. I NTERLO'.:K 

FXI T 

EXIT 

__ , 

V't3/SIJNDANCE 

#90 

#100 

1110 

#120 

JHO 

V't::l/SIJlllDANCE 



DISPLAY ERRO~ ~ETER 

LOAD V<:RB 
V43 

ENABLE ERR OR COUNTER 

WAIT 320 MI LLI 
SECONDS 

TuqN ON CDUX, ~DUY, 

ANO CDU7 DRIVES 

RESET EXTENDED VERB 
ACTIVITY INTERLOCK 

EX IT 

~HANr,f CON T0 0L NOTES 

LOGIC ~EV 01 PCN 118 

f 7<1 

(__ 

l'lO"JJTO~ DSKY : 
O~SERVE )JS,LAY JF 
ERROR METER LClAO 
VERB 

EXIT 

>/43/SUNDANC E 

tll'tO 

#150 

'160 

1170 



1-?9 

W ~A TR IX RMS ~~POR 1 JSDLAY 
(V45) 

~PQLLO COMPU T~ R LJ~l: CrlEC KL!ST INT~RFACE 

L nG I:: REV 00 06/13/6R 

PUR PJSE : (ll TO PROVInE A MFAN S 0F D J SP L~YI N ~ A MATRIX I NFOR~AT ID 'J A~O RE!'JITIALIZI'JG THE W MA T~IX IF JESIRE D. 

ASSU MPTI ONS : (1) NO OTH FR EXTENDEJ VERAS AR E A:TIVE. 

12 1 THIS DR OCES S I S C ~ F ~ SE LEC TED BY DSKY ENTRY. 

' 
.J 

131 IF ~E W VALU ES JF RMS POSITI ON AND VELOCITY ~RRORS ARE LOADED I N THIS ~OUTINE, A MATRIX INITIALIZATION OCCUR S THE 
\lEXT TI t~E A '~ f"ASIPE M E' N T IS MAJE. 

PRL' G 
CJ'H 

L GC 

STAR T EXTENDED VERB 
45 ROUTINE 

IS EXTE NOED VF<R 
AC TIVITY FLAG SET? 

. N .Y 

• TURN ON JPf RAT OR 
FR ROR LI;HT 

tx IT 

GROU'Jfl CHW 

.: REA 
. EX TE'J) E) 
• VER'\ 
• SELECTIJ N 

r<EY l'J V'+5 E 

MO NITO<. JS<'f: 
DOES J P:R ATnR ERR 

J R LI GrlT :J'1<= lN 
I NDI CATI 'llS l:'~ U T -flFR 

EX TE'JJEJ V E ~ ~ IS I N 
PROCf.'SS ? 

. N • y 

C: 0 '-1PL. FT~ J f< 
T<'.'1.'11 N6 T F: T -H: 

• A'.:T!VE EX TF~ DED 

VF. '<.fl RJJ T! \IE-, 
RESfT JPf'R H'.lR 
ER R J ~ LI G-H, 

CHECKLIST TIME 

1/45/S UNO AN:; E 

TOTAL 
TIME 

no 

# 2 0 

'130 



HOLD 

SNAP 

i fl> 

SFT FX T ~NnEn VC:CRR 

AC TI VIT Y J M T~ R L OCK 

RESFT V45 FLAG 

CAL CULAT ~ RM S PJSl
TTnN ANO VELJCI TV 
E~RO RS. 

FLASH VERR-NJU\J TO 
PEQUEST RESPJNSE AND 
DISPLAY: 

V06 N99 
Rl POS ERR 
RZ VEL ERR 
'n BLANK 

Rl - POS ERR - RMS 
VALUE OF POSITION 
FRRnR IN N~ TO NFAR 
E ST • 0 1 N'~ • 

P2 - VEL ERR - RMS 
VALUE OF VEL~CITY 
ERROR IN F.P.S. TO 
NFA REST .l F.P.S. 

•. 

T-lt\J !' Sf:LF:T 
THIS R JTl\J 
3v '<"Y Nr; I 
V45= 

EXIT 

MON ITO'l. )St<Y: 
ORSERVE VE'l.R - NJ UN 

FLASH TJ REO LJ EST 
RESPONSE AND DISP LAY • 
JF \4 MAT< I X 'l.MS 
VALUES OF PDSITJON 
ANO VELJ:ITY E'l.~J~ S . 

AM I Sl\TISF!FO WI TH 
THESE VALUES? 

.Y • \J 

• DO I WISH T J 
LOAD \Jbl VAL.JE S 

• ANO REI\JITALIZF 
• TH E rl - ~'d TRI X? 

• \J • y 

lf<t5/S IJNOANCF 

W'tO 

•50 

WbO 

•10 

•ao 

V<t5/ S UNDI\ ~J: E 



c 
t/- 'ii 

WA IT FnR KFY3DARD 
FNTRY. 

TERMINATE FLAS UPON 
RECEIPT OF PRO EEO, 
TER MINATE' OR N W 
DA TA 

• T .P .NEW 
.E .R • DA TA 
.R . o 
.~ .c 
.I • I: 

.N .E STO'l.E NEW 

. " • D DA TA 

.r -----------
• E 

SFT V45 FLAC 
Gr. HJ 

"A" 
BEL OW • 

IS THE V45 F_ AG SET? 

r-.:. v. 

KEV I \J 
PR'JCFEJ:l 

DTT 

K~Y IN 
TFR~I NAT E 

V3'+E 

EXIT 

'--

KEY J\J V24E ANJ • 
L!l~) \J ::O il DATA 

V<t5/SUNDllNCE 

V45/SUNDANCE 

J 

IJ90 

IJlOO 

IJllO 

IJ120 

#130 

#lltO 



GO T!l 
''Ci,'' 

8 FL Ov< 

CO~PUTE N[W ~ ~ATR!X 

INITIALIZATIJN VALUr ~ 
BASED ON THE NEW RMS 
POSITION AND VELO
CITY ERRORS. 

RESET RENIJWFLAG. 

"A" 
FROM 

ABOVE 

RES ET EXTEND =D VERB 
ACTIVITY FLAG 

EX IT 

CHANGE CONTROL NJTES 

L1SIC REV 00 PCN- MIT - 103 

.ef<;L 

(_ 

V45/S.UNOANCE 

#150 

#160 

tl70 

turn 



l 
'--

J./2~ 
APOLLO COMPUTER LOGIC CHEC<LIST INTERFA:E 

INCREMENT LGC TIME ~XTENDE O VERR CV55J LOG TC RFV O't 06/13/68 

PURPOSE: (1) TO :HA NG~ THE Lrc CLOCK TT ME USING INCqEME\JTS ( o~ DECRE"1ENTSJ LOADEJ BY THE AST~O\JALJT. 

ASSUMPTIONS: Ill THE PROCESS MAY RE SELECTED ONLY WHEN NO OTHER EXTENDED VERB IS ACTIVE. 

(21 THE PROCFSS IS CREW SELECTED RY DSKY ENTRY. 

++ 

P.ROG 
CONT 

LGC 

START CRE~ I~ITIATED 

CHANGE OF LG: : LOCK 

+04 --------------------
+ IS ANOTHER EXTENDED 
+04 VERB ACT1VE? 
++ --------------------

.N .Y 

TURN ON OPR. 
ERR I. A"1P 

FX IT 

SET EXTENDED VERB 
ACTIVITY INTERLOCK 

GROUND CREW 

.CRE 

.PR'.J RAM 

.SEL : TI J\J 

<EY l\J V55E 

CHECKLIST TIME 

V55/SLJNDANCE 

'\ 
__) 

TOTAL 
Tl"E 

110 

f20 

ft30 



HOL O 

SN AP 

~~I-

(_ 

FLASH VFR ~ - N J U \i T O 
R E ~ UEST LJAD OF 
DFL TA Tl ~F 

V?.l 1\124 
ql - HOU RS 
q z - MINUTES 
R3- SECONDS 

TI "l E T 0 NE ARE ST • 0 l 
SECONDS 

WAIT FOR KFY30Aqo 
ENTRY 

TERMINATE FLASH UPON 
RECEIPT .OF DATA V34E 
OR PROCEEI) 

• PRJ 
.OR 
.V34F 

RESET EXTENDED 
VEqB AC.TIVITY 
INTERLOCK 

.• 

EXIT 

.D 

.A 

.T 

.A 

"0N !T'1' JSK l': 
O'lSHV:: i-L~S-i l r 

VFRB - 'll:>U'J RE:;) l!ES f ! 'J G 
LOAD OF J ~L TA CLJCK 
T !'ff 

1)0 I DESI~E r n LJAD 
DflTA CL J :K Tl ~ E? 

.Y • 'l 

L O~, D DFSPEJ 
TI"lE !'llC~F~E'lT S • 

EXIT 

K·EY IN 
P.=<.O JR 
V34 E 

fXI T 

11'>5/S UNDANCE 

140 

t50 

t&O 

110 

t80 

V55/S UN DllNCE 
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. 
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<U 
I- c 
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u 
DC:: 
1..: .. J _J 

c 
<( 0 
GI-__, 

UJ UJ 
a:E: :"> c--<l t- I-

"' ex:"' 
WU 
>C 

..J 
0 cc 
LU I i.I 
a i-
zz 
u...-
I-
x >-
UJ I-

I- > 
UJ -
V'l I-
UJ u 
0: <l 

0 ,.., ... 
"" 

I--• x 
UJ 

V1 
UJ "' I- N 
c .... z I 

I-
..J 
0 :r 
cc :!: I-
z <.;· 
0 n_ 
u 

LI.! 
L~ ,f-
z 0 
<l 
:x: > 
L) UJ 

IX 

L' 

<.:: 
0 
..J 



~ 
z 
<( 
....J 
co 

l:i: 
LLJ 
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>
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0 
1-
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<( 
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l 
.;J.37 

{'fK1) 

APGLLC CCMPUTED LOGIC CHECKLIS T INTERFACE 

CCMMAND LR TC FCSITICN 2 EXTENDEC VERA !V6ll LCG!C 

PURPOSE Ill TO OPIVE THE LANDING RAOAQ TO POSITION 2 !FINAL AP PR OACH!. 

REV 04 01/17/60 

ASSUMPTIONS: Ill ThE PROCESS MflY e~ SELECTEC ANY TIM~ ANCThER PROGRAM IS NOT USING EITHFP LR CR PP. 

PROG 
corn 

(21 ThE PRCCESS IS CRE~ SELECTEC BY DSKY El\TRY. 

LGC 

START CREw INITIATED 
CCl"MANO LR TO POS -
T !Cl\ 2 

rs ANCThER FRCGRAI" 
USING E!ThFR RA[AR? 

.N .v 

l"URN CN 
CPI< El<R 
LAl"P 

~ x ! T 

GROUND CREW 

CREW 
PROGRAM 
SELFCT IOllJ 

KEY IllJ V61E 

CHECK LI ST 

..-/ 

TI ME 

Vf. I I SlJlllO A MC= 

TOTAL 
TI"lE 

#10 

120 

no 



++ 
+()Lo 

+601 
+ 
++ 

++ 
+04 
+601 
++ 

.t3?(:;.n) 

(_ 

IS LR ALREHY II\ 
POSITICN 2? 

.N .Y 

EX IT 

COM~AND LR TC POS 
I TI CN 2 

WAIT 7 SECOl\DS 

SET MAXIMLM SCAN 
LTl"IT TC 17 

IS LR IN POSITION 2? • 

• v . " 
I-A \IE 17 
SCANS 
!!EEN 
l"ADE? 

• y • N 

V61/SUNDANCE 

HO 

•i;o 

t60 

t70 

180 

V6l/SUNOANCF 



~31 
(:/H> 

++ 
+04 
+ED IT 
++ 

++ 
+04 
+EDIT 
+04 
++ 

WAIT l 
SECCNO . ------ . 
FCR LR . CECPE -
Tr SET- . f"fNT 
Tl!:: . SCAN 

• CCUN -. TEP . . --. . . . . . 
------ . ------ . 
RE"'CV E . wa IT l . 
CCII - . SECCl\O . 
MANO 
CF LR 
TC PC -
SIT !CN 
2 
------ . . . . . . .... 

. 
-------
TURN CN 
FRCGRAf" 
AUIR\11 
ANC 
STCR E 
ALARF" 
CCCE 
100523) 
-------. . . . . . . . . 

l'X IT 

... . 
EX IT 

C~Al\GE CCl\TPCL NCTES 

LOGIC REV C~ PCl\- l'ITT - 130 
LOGIC PEV 04 PCN 601, EGTTrPJAL CCDQECT!ON~ 

__., 

Vnl/SUNDANCE 

1190 

noo 

#110 

#120 



>,_..J 
,_..J 
<( 
z 
0 
1-z 
LL.J 
1-z 
LL.J 
(!) 
<( 
0..... 

V> 

:c 
I-



.__., __,. 

491 
APnLLO COM PUTER LJGI: :rlE CK LIS T INTERFACE 

H: ST AR T ~ X Tr: 'Jll f: [1 \I H h ( V 6 9 ) LOG IC UV 03 06 / 1 3/6 8 

PUR.POSE: (1) Tfl :A!JSF .I\ Cfl ·'i PIJTER RFS TART. 

ASS U"I PTIO NS: (!) THE fl~STl\RT rs CREW I NITI6.TED BY' DSK Y F'JTKY'. 

(2) V69 E JOES NGT DIRECTLY SE LECT RESTl\RT PR O:ESSI NG . IT CA USES. S[TUATI JN WrlICH SATISFI ES ONE OF THE CONDITIONS FD~ 

AN &UTOMAT!C RESTART, I.E. TOO '1ANY' CONSE:JTI~ E T: INSTRUCTIJNS. 

PRO G 
CUN T 

L GC 

STAR T CREw INITATfn 
COMPU TE R PE STA~T 

P R ~~CH (TC ) Tn SELF 

NGTf: TH[ Ln;1: Fqn ~ 

THIS PfJ I h1 T IS \Jli T 
UNI OllELY t..S SJ UAHJ 
~' lT H V'-> 9 . IT !') Tr i' 
PRJCfSSI NG W11C H 
H ,K l=S Pl!\CF .olITH ll'l!Y 
H 6 ~ 0W A RE I~!Tl\TE D 

PESTt.PT. Tf'f: f i)cJOI -

GR OU .ND CC(f ~ 

CR L -" PP. r -:; 
SELECT I J'i 

Kf'Y I N VS9E 

1'1CN ITOR DS<Y' : 
DOES P~J;RAY R La~M 

LIGHT :J ~f J'l 
INDICATING RF~TA~ T 

f) ! FFI : JLTI FS '> 

.'( 

<f-Y VO<;\IJ'l E T~ 
LJ I SPLAV .~ _ A~-1 

Cll'l f: 
0 1107- :\A J P1~ S F 
r Al3 1_ F 

. fl.: 

CHECKLIST TIM E 

v60/SCJNDl\NCE 

TOTAL 
TIME 

#10 

#2J 

1130 



T11N CAUSFD 3Y V6 9F 
A~D SENSfD Bf THF 
C U~PUTER HARD WAD~ 

WHI CH INITJAT~S A 
R f'STAqT IS T: TR l\D 
TO'l MM~Y CO'IJS FC:UT IV ic 
TC'S 

INCRE~ENT RESTAqT 
COJNTER 

TURN ON RES TA RT 
LIGHT 

++ - - - - ----------------
+03 IS NG ATT ll~HT ON? 
+ '- - - --·---------------
+ 
+ 
+ 
+ 
+ 
+ 
+03 
++ 

1-9~ 

(_ 

. "' .Y 

RETURN I SS TO 
• COARSE All GN 

INOICATE NO K.CS JETS 
WAITING T'l BE TlJRNED 
ON 

SCH EDI I l E ~ E 5 T A~ T OF 
CUR.RFNT OOWNL IST AT 
NEXT ZOMS DO~NPIJPT 

CONFE R ~lfH SRJJ~ D 

IF P'lSS!P,Lf. IS 
ERASAgLF '1F"IJPY AND 
RES TOR AT I J \! 
K.EQIJJq~D? 

• f • ~! 

cXlT 

SFLECT P?7 TJ 
~[STQRF. F.~ASABLE 

'1E"IJRY, THE\J SE Lf :T 
P51 ANO P5?. TO 
~EESTl\3LISH REFS'1MAT 

r XI T 

V&Q/SIJNDANCE 

•40 

•5o 

#50 

no 

#80 

#90 

V69/SUNDANCE 



;fC1_j 

JNJTIALIZF R~n~ R 

FlAGS 

SET TI ME 3 
TI ME 4 
Tl ME 'i 

37777 
37775 
37774 

SCHEDULE TSRJPT FnR 
OAP IDLER PRJGRAM 

ZERO OUTBIT :H~NN EL S 

11 (EXCEPT ENGINE 
ON , OFF ANO I SS 
WARN I NG); 13 (EXCEPT 
TELEMFTRY BITS, RESET 
TRAP BITS ANJ T6RUPT 
BITI; AND 14 (EXCEPT 
GYRO ENABLE) 

TERMINATE 
WAITLISTED HSKS 

CLEA R All EX[(. '. ITIVE 
PE ;;ISTEP SFTS 

JNJICATE NO ~CTIVE 

JO~S 

.._/ 

115qfSUNOANCE 

#100 

#110 

#120. 

#130 

#HO 

1/69/SJNOANCE 



++ 

MAKE All va: A R E~S 

AV AILA6LE 

SET DFlFLG FlK 
T4'\UPT 

B l~NK DSKY REGISTER~ 

(PROGR.AM ·, VE'\R, 
MOUN, -Rl- , RZ, ~11 

RESET EXTFNDED VERB 
ACTIVITY INTERLOCK 

RESET DISPLAY / ASTRO
NAUT INTERFACE FLAGS 

+03 --------~----------

+ INITIAL! ZE P'ilJ 
+ FLAGS 
+ --- -----------------
+ 
+03 
++ 

l-9 J? 

WAS AN ERASAflLF 
ME r~ORY CHFCK I'l 
PRO CESS WHE!\J TYE 
RfSTAQT QCCtHRFIJ? 

• y • 'J 

l/&9/SlJNDANCE 

fl50 

#lE>O 

1170 

tl80 

fl90 

l/E>9/SUNDANCE 



(_ 

'/95---

++ 
+O'I 
++ 

• HAS THFRf 3EbN 
tlN flS :ILLAH1R 
FA IL? 

• y 

IS THE 11:;c 
\.!ARNI'% JN ? 

. N 

.Y • !\I • 

HAVE 30TH TH f 
• MARK REJFCT 

AND E'<R JR 
RESETBiJTTO'JS 

• 8fFN ORfSSErJ ? 

.Y . N 

----------------- . 
CLEA R SELF CHCK 
ERR DR REGISTERS 
ANO MODE RfGISTER 

IN IHALIZE DJ ~;\! 

LI"I K WITH DQ) 

flOWNl lST 
----------------- . 

RfSO lJPSVFL<l.C 

....._ _ 

__, 

vfl9/SUNOANCE 

11200 

#210 

#220 

#230 

#240 

</59/SUNDAN:E 



ZERO Ol JT Rl T 

CHA i•N FLS 5 nc.<; 
rJTCH ·\Nf) YAl'I), 6 
(RCS Rnur ; 12 
I G'~ A\ID C l, 1'3 
{RADl\R J, f\!l!IJ lit 
IHtl) 

SET ENGJ~F o=r 
(C HANN EL 11 
8JT . 4) 

CLEAP PHASE TARLE • 

INITlALIZE I~IJ 

FL4GS IJNHIBIT 
JMIJ FAIL) 

++ • -----------------
+03 • WAIT 10 SECO~DS 
++ -----------------

-1-t/&> 

CLEAR !MU FAIL 
INHlBI T 

T NJ Tl ALI ff flAP 

l/~9/SIJNDANCE 

J 250 

1260 

#270 

1280 

#2~0 

#300 

V69/ SU NDANCE 

'--
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z I- l!J 
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(~'1 

( I \J HI r. IT I r.•u 'I\ IL I 

RF~ F T !MU FA!LJQF 
( !) ·)!= s 

I NITIALIZ E DAP 

TURN ON THR OTTLE 
COUNTER 

IS ENGONFLG SET? 

.N .Y 

TURN E\!Gl'lE 0:-.1 
!BIT 13 CHANN!=L 
11) 

TEST PHASE TABLE. 
IS IT COPR. ECT? 

• "l 

TLJ((N ON PF OG 
ALARM AND 
S TJRF Al AR 1-1 
CO)F 1107 

.Y 

V~9/5 1. lNOANCI:: 

1350 

#310 

#380 

'3'10 

#ftOO 

#ftl 0 
>JA9/SUNDAN::E 

__, 



4'1f 

D ISPLAY PROG~Af-1 

lff::l. E ANY GRO JPS 
RUNN I NG ? 

.Y 

EXIT 
VIA 
SW RETURN 

• 'II 

EXIT 
TO 

!DLEL OOP 

CHA 'll GE CQN TPflL NJ TFS 

L OGIC ~ EV 0 3 PCN - M JT - 12 4 

..__, 

V69/SUNDANCf 

""'"'\ 
_) 

#420 

#430 
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6l>/ 
AP!"JLLQ CJM PUTF P L JG T ~ CHEC KLIST INTERFACE 

PHTillLIZ E F;:tA SA C'.L" DY-I P VIA Jl"JwNL! N< E)( TF \Jf)ED VHo ( V74J LOGT:: PE V 04 0 5/28/68 

PURP OSE': ( _l) TD )tl"1P .1\ LL ': I GHT HM1!KS rJF ElBSi\BLE "IE.,JR\' VI A DJ '1NLINK. 

ASS U~ PT! ONS : Ill THE PRl"J CFSS IS CR~W SELECTED BY DS KY ENT RY. 

PR n G 
corn 

12) THE pqoci:: ss MAY RF SEL EC TED ONLY WHEN NO OTHfq ~X TF NDED VERB IS ACTIVE. 

(3) 4, z, nR l C!"JMPLETE DUMPS MAY BE CALLED BY TH F AS TP DNAU T BY LOADING ? 0 000, 10000, OR 04000 
qESPE::TIVELY TN LJCATTJ\J !DUMP : NT). T~IS ~AY 3E DJ\J E BEF ORE )q AFTEq KEYING V7,E. 

141 THE DUMP OF EACH ~ A NK IS PRECEEJED ~y AN I D dJR D, SV\JCH BITS, ECADR A\ID TIME. 

{5) THE E BANKS AR E DUMPE D l\I ORDER, STARTING ~ITH E BANK ZERO. 

161 THE TI ME RF C~ !RF D FOR 4 COMPLETE bUM PS IS 63. 2 SE :D ND S. 

L GC 

START CREW l\JITIATED 
DOWNLINK ERA~ABL~ 
DUMP 

TS AN-OTHER- ':( Tl= \Jr) FO 
VF'~B ACTIVE? 

• ·\I • y 

TlY~N l N iJO R 
ER 'I LA MD 

G"l.OU\JD CR EW 

KEY l\I V74E 

SPECIFY ~ J~ 3 l=~ 

ni= DJMPS ~E SIRE n F'f 
LUAOI'J:; Hf F OJR 
H!SH OR1~~ ~IT S lF 
L(l CATI JIJ f'J'.'l:>("IJ T 
'<.~Y V21 IJJ 1 !' 

XXX x= 
)()()'.)) ~ 

CHEC'<LlST TIME 

V74i SUNDANCE 

__./ 

TOTAL 
THIE 

_11,0 

::~2.0 



i' X TT 

++ 
+04 SET EXTf~ I EJ VERG 
+04 ACTIVITY INTERLnCK 
++ ------------------- -

50'1-

T ER M I ~ QTE CU{ RC\JT 
i:'C'4N L I ST 

SET E BANK CJU~T~ R , 

WORfl ~ClU NTFR, AND 
f) U .~P COUNTEP =ri 

INITIALIZE E BANK 
DUMP . DUMP IJ, SYNCH 
BITS, ECADR AND 
TIMEl. 

OUMP E BA\JK 

INCREMENT E flANK 
COUNT ER AND SET WORfl 
COUNTER =O. 

XX - 21) FJ ;: 4 ·1c J~P :; 

I Q " G'< 2 JUVPS 
0 4 ~] :l l i)L' Vi D 

FXI T 

'-

V 7 4 i 5 l!'rnANCE 

V74/SUNOANCE 

1no 

#40 · 

#50 

#bO 

f7C 

) 



60..3 

Al l 8 3ANK S DJ~DFO? 

. 'J • y 

Jr.JCR[MFN T f)lJ"\D UHl 
NTER AND SE T f RANK 
CllUN TER = 0 

DIJ'1P C OUNT ER = 
P E:!U lR ED rJUMP C.'JUNT 
( DUMPCN T l? 

. 'l • y 

RESTORE I N TE'l. PIJP T ED 
DClWN LIST 

RE SE T EX TENDED V ERB 
AC TIVI TY I NTERLOCK 

"" XI T 

CHA\JG E CONTF!OL Nll TE S 

LOG I C REV I S I ON 04 PCN- MJ T- 12? 

\ 
'--

V74/SlJNOANCE 

# 80 

# 90 

#100 

1110 

#120 
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_. _; 

S-DS 

·~ " O LLO [ P" " ll TCP LJ'.;T: U< El ~ LIST I NTERFA:f 

MI I\! P~IJI•: J 'P t IL sr '·F)f_)F FX T ~MJ F :J v F'< b (;/ 7':>) LOGIC Rf V 0 3 Ol/?.9/68 

PURf> [1 SE : ( l l T 'J :O: i'2•1» Lfc T H ~ '1f \! P~" M I '°PlJ LS E M'Jilf O'° T-ff OM'. 

ASS L'M P T! O ~S : (1 l T (l :' BT\! '~ T H~ J!\J l ''IU '•1 J"! PJLSE ·"Yl f, Tl-iE :;J J'.) :JH S ;J !T[l-1 'lllST Go AT PS'lS llNI) PH: 'DDE CO\JTRflL SWITCH l\T ATT 
l-' '.1U). 

12) THE "'. I N ! Ml! M ! '!P ULSE "JD E 'fl!LL ~ F.M l\l 'J F '~A B L ED 11\! TIL CANC:ELLED ~y R ATE 'I OOF SELECTION (SEE V77l OR II FRESH STAH. 

PP [1 G 
CO"J T 

(3) THE PROCESS IS (DE W SE L:CTED RY DSKY ENTR Y. 

(4) THE PROCESS ..,A Y BE SELfCTED AT l\ NY TI ME. 

L GC 

START CRE~ l'JITIATE D 
MINIMUM !~PULSE 'IOD E 
SELECT ION 

SET MT NIM'.J M !f~<> : JLS E 
AC~ M'.)[)F ::L .~; 

FX IT 

GD. QlJ\JD CRcW 

CR 
PQ ~ ~ M 
SF ::Til'J 

KEY I'J V7f>F 

CHECKLIST TIME TOTAL 
TI"IE 

#10 

#20 
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' 

.be:>? 
APOLLO COMPUTER LJGIC CHECK LIST INTERFA:E 

RATE COM~A'.JD EXTE~DED VERB (V77) LOGIC REV 0 3 01/2 9168 

PURP OSE : Ill TO ENABLE THE RA TE COM MAND MOJE OF THE JAP. 

12) TO SET DESIR ED cnu ANGLES EQUAL TO ACTUAL COJ A~GLES. 

ASSU MP TIO NS : (1) .TO JBTATN THE RA TE COMMAND MODE, THE GU!) : J'.JT SWITCH MUST BE AT PGNS A'.JO THE MOJ E co•TROL SWITCH AT ATT HOLO. 

PROG 
CONT 

121 THE RA TE COMMAND MODE WILL REMA I N ENABLED J~TIL C&NCELLED BY MI'.JIMUM IMPULSE MODE SELECTIJ~ !SEE V761. 

(31 THE PROCESS IS CRE\i SELECTED BY DSKY ENTRY . 

141 THE ~RJCESS MAY BE SELECTED AN'f TIME. 

LGC 

START CREW I'l ITIATED 
RATE COMMAND MODE 
SELECTIO N 

RES ET MINIMUM IM 
PlJLSf AU.. MO JE FLAG 

SET DESIRED :DJ 
ANGLES = CUR~E'.JT 
COU ANG LES 

GROU'.JD CREW 

CREW 
PRO:; HM 
SELE:TIJ'l 

KEY IN V77E 

CHECKLIST TIME 

V77 /SUNOANCE 

TOTAL 
TIME 

110 

120 

130 
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PUR PflSE: 

APOLLO CO MPUTER LJ GT: CHECKLIST INTERFACE 

ENABLE W MA TRIX INITIALIZATION EXTE NJED 
VERB (V93) 

L OGI : 

(1) TO ~FQUEST REINIT IALIZ ATI ON OF THE RFNDE ZVJ US W MATRIX. 

' _) 

'(EV 02 01119/68 

ASSC MPTIONS: Ill THIS PROCESS RE SFTS THE RENDWFL~G I ND ICATIN G THOT THf RENDEZVJUS ~ "IATRIX IS NOT VALID ANO MUST BE REINITIALIZED 
BEFnRE BEING llSED . T~ E REND ~ FLAG IS AllTnMATT:ALLY SET =JLLOWING w ~AT~IX INITIAL!ZATIJN JR RE!\IITIAL!lATIQN. 

PR OG 
CON T 

(2) THE PROCESS IS CREW SELECTED BV nsKY ENTRY. 

(31 THIS ~ROCESS ~AY BE SELECTED AT AN Y TIME. 

L GC 

START CREW INITIATED 
RE ND EZVOUS W MATRIX 
INITIALIZATIJN 

RES ET RENflWFLAG 

EXIT 

GROU\ID CREW 

C~EW 

PRJGO(A"I 
SELECT IJ\I 

KEY IN VBE 

CHECKLIST TIME TOTAL 
TIME 

HO 

1 20 



.~ 
z 
<( 
_J 

co 

l:i: 
LLl 
_J 

>-
_J 

) 
_J 
<( 
z 
0 
I-z 
LLl 
I-z 
LLl 
(.'.) 
<( 
c... 
V'> 

:::r:: 
I-



'--' 

<!J-1 / 
:wnu_o CnM»llTfK L 1 '.;] c r ·~1C<L ! ST PJTERFA~i: 

rxrr ~ 1 Fr 1 v ~ 0 ·1 1:. LOGIC 

P URI'~! SC:: ( 1 l T C1 ''R1VldF. .~ '1rf,\i) 1F Sll~"F~01NC <:THI: VF~T0~ l\J T F'';R/\T IO'l. 

Q F: v ::JJ 05/28/$8 

~ 

\ 
_/ 

ASSl i\APT lJ'~S: ( 1) T F PiE ClJf\STHi ~ l'HEGDAT l'.JllJ RJUT ! ''!IC IS ! \J JP~< AT l J", l T IS TER ,'11 Nl\TE O AT THI: c\JD 1F THE ::UR'lE:l\JT f !ME STEP. 

PRCJG 
Cf1~'T 

(? l Tr f' C!JR'l.E"lT " ~[lHA '~ IS TE'< Ml NA TEO 

(3) TYE: L'.;C IDLI\JG PRnGRA'~ !"00) IS ACTIVATED. 

!41 THE FIRST 001 5TATF VFCTJQ. TEST IS 5 YPASS~J SJ T~AT \JO STATE VECT1R INTEGRATIOl\J JCCJRS FJR TEN MINUTES, UN LESS A 
NEW P~nG,AM IS SFLFCTFD. 

15) THIS QOIJTINF DlFS l\JOT MA!l\JTAIN STAT E VECTJR SY\JC H ~Jl\JIZATIJ\J THE,EF OQ. ~ !NCOR~E:T ~ MATRIX E X T ~APOLATI ON MAY 
RESULT . 

LGC 

START STATE VECT QR 
TERMINATION ROJTINE. 

SE T QU TT FLA::; 

GO TO I DLING PP OGRAM 
(PQO) VIA RO JT!NE 
(DOO) 

G'<JJ\JD C~EW 

.:<Et-I 

.E XTE\JDE:) 
• VE~ !3 
.S ELE ~T I J \J 

KEY I N V9$f 

CHECKLIST TIM E 

1196/SUNDAN::E 

TOTAL 
TI ME 

no 

J 2 0 
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513 
:\ P0LLO cn~<D ! JTFR LJG!= l.-iU<:L!ST I NTE'Fll::E 

r 1~ : l c ~ ~.'i 1 r; ;..., L P ;-, u r r , :-: -. ~ · r: f u o 1 1 L Qr; T:: QEV OJ 0 4/ll>/h'l 

PU RPL. SE: (11 1T f' !'JV!DF " ·'> \i 1.!M_ CAPlli"1LT TY JF ;HANG! :'JG FLV wJf) GIT5. 

ASSl ' ;.~P T! m.1 s : (l l THIS p~--icr:n1 1 ;::;: (f\'4 Br Pf:=!<=n~"1ED l\T A'JY THE. 

( 2 l TH I s p R n r. r= C) i '" ;: J s \j n T R E s T R I CT E f") T (l FL 4 G "J < ., s r u T u N .., r. ') l c y {\ 'l y L r=:; l T I '-I ATE E q A s A P, LE L 0 = A T I J ~ • 

DES:Ol!PT!CN : lll \JOU\J ~! LL R~ LnAn~D RY STANJARIJ PINBALL r~=H~!CJfS,t=.G. V25 ~7E 

12) Nnu~ 7 IS A T H~FE CO~DONEN T OCTAL NOUN Wlf-i T-iE •[LLOW!NG DEFINITTON. 

:n = f:Cl\['P rF A•! ER4 Sl\'3LE L'lCATION (~. c: . r:i R rLl\GWOR 1) 8 ~ 1 = 104). 

P,? = 1·0 r-: F!VF lf:T,\, L DI GITS PEDRE SF\JT! \J'; l'JTS JN TH<= wO'<D TO Bf SFT 
( c • :; • .? Cl n I S i' I T 'l ) • 

. o 3 ~~C J - Zr'<n ( ('>'. rrJ,!\J - Blt.N< l ! \JO!C6 T'.:S 6 

~K ~ L !\JK ! !\JD!CA TES·~ ). 
- ' 

JS TJ B~ SET INTJ ~IT POSITIONS SPFCTFTFO IN R2. ZERO 

l5) .:.s ·I .\ ~XA"lPI ~ . Sf:' TT ING JF RIT S l, 3 l\N) U TJ 
\.' 2 :>~ .1 7l 

I~ FLl\GWORJ R REOUIR ES THE FOLLJ~!NG SEOJE NCE: 

)('L> 

1 ()(1(15 F 

1 " 

SFTTl!\JG TH F S4ME HITS TO n RE~U l~ES THE s ~~UF~CF : 

CH l\'-,r.E CON T0 lJ t. · NOTES. 
LO G!: R"'V no ?CR - 7q 

V25N7E 
104F 

l000 5 F 
OE 

I 

J 
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"--"' 

ftP CLLr COl'PUTE 0 L0GIC CHFCKLIST INTEPFACf 

4.5 THIS LIST REPRESENTS T~ E VERBS USEC II\ PROGRAM SUNCANCE . 

4.5.l REGULAR VER2S 

00 NCT IN USE 

01 DISPLAY OCTAL CCM P l IN Rl 

02 DISPLAY OCTAL CO"'P 2 IN Rl 

03 DISPLAY CCTAL CC,, F 3 IN Dl 

04 DISPLAY OCTAL CCMC 1,2 rN Rl,R 2 

05 DISPLAY OCTAL CCMP 1,2,3 If\ Pl , R2,R3 

06 D !SPLAY DEC Il'AL II\ Rl CR Rl,R2 CR Rl,R2,D3 

07 DISPLAY CP DECIMAL IN Rl,P2 <TEST Of\LYl 

08 SPARE 

09 SPARE 

10 SPARE 

11 MCNITCR CCTAL CCMP I I I\ fl 1 

12 MCNITOR OCTAL CCMP 2 I Iii 0 l 

13 MCNlTCR OCTAL CCMF 3 I I\ "l 

14 MCNITCP OCTAL CC"P 1,2 [I\ RI, R 2 

15 "'CNITCR OCTAL CCl'F 1,2,3 H Pl,P2 ,P3 

16 l'l(N!TOR DECIMAL IN Rl QR Dl,R2 CR Rl,R2,"3 

17 MCN!TOP OP CECIMfl l 'l R l, R 2 (TEST ONLYI (GRD USEI 

18 SFAP.F 

19 SPAR" 

20 SPA RE 

21 LC.~" [ i1 ""CNF:NT l !~ : Tr1 p l 

72 Lrnc r0upr~F~T ? p· t Tri r. 7 

Pi:V 06 01/17/69 

V"'<f'C::/SUND!I\! rr 



VFRAS/SUNCAlllCE 

23 LCAO CQ1'PCNENT 3 !NTO R3 

24 LCAD COMPCNENT 1,2 INTO Pl,P2 

25 LCAD COMPONENT 1,2,3 INTO Rl,R2,R3 

26 SPARE 

27 DISPLAY FIXED MEMORY I GRC LSEI 

28 SPARE 

29 SPARE 

30 REQUEST EXECUTIVE IGR C USE) 

31 REQUEST WAITLIST IGRO USEl 

32 RECYCLE 

33 PROCEED 

3't TERMINATE 

35 TEST LIGHTS 

36 REQUEST FRESH START 

37 CrANGE PROGRAM 

38 SPARE 

39 SPARE 

4.5.2 EXTENCEC VERBS CALLABLE IN PROGRAM 
(Cl - CALLABLE WITH ANOTHER EXTE ND ED VERB TN USE. 

40 ZERO COU !SPECIFY N20 OR N721 IC I All 

41 COARSE ALIGN COU !SPECIFY N20 CR N72l ALL !S EE V41 DESCRIPTTONI 

42 FINE ALIGN IMU ALL 

43 LCAD FDAI ERPOQ NEFCLES (TEST ONLYI 00 

44 TERMINATE CCNTINLCUS DESIGNATE (Cl All 

45 DISPLAY W- MATPJX PMS ERP\P~ ALL 

46 SPARF 

47 INITIALIH AGS IR47l ALL 

48 LCAO cap CAT~ ( QOll II l L 

Vf PAS/SUNOAN(F 

;(#.;.. ( :.>1w) 

'--" ) 



,('fJ ( 6"17) 

49 SlAPT CREW CEFl"'FC ~ANfUVE~ (Rt?l 

50 PLEASE PERFOPll 

51 SPARE 

52 llARK X- RETICLE 

53 MARK Y- RETICLE 

54 MARK X CR Y- RET!Clf 

55 I"'CRE"ENT LGC Tl"E ICECI~ALI 

56 TER~INATE TRACKING (P20 IN[ oz~l ( c) 

57 SFARE 

58 SPARE 

59 SPARE 

++ 60 DISPLAY CAP FOLLC~ING ATTITUDE EQRQPS ([) 
+ 
+ 61 CCMMAND LR TC POSITICN 2 
+ 
+ 62 START RR /LR SELF HST (R04 l 
+ 
+ 
++ 

63 DISPLAY TCTAL ATTTTUCE ERRCRS ~IT~ Rf~PECT TO N22 
PCR - 164 1 EDIT 

64 SPARE 
++ 
+65 DISABLE U, V Jt:TS OURl"'G CSll CCCl<EC BUPNS 
++ PCN - 4!'13 

66 SET LM STATE VECTC' INTO cs~ STATE VFCTCR 

67 SPARf 

68 SPARE 

69 RESTART 

70 UPDATE LIFTCFF Til'f (P27l 

71 U"'IVEPSAL UPCATE- PLCCK ACP (D27l 

72 U"'IVFPSf\L UPCATE - ~!~GLF ec~ (P27l 

73 lJPOf\TF LGC Tllll= fCCT/\Ll fP?71 

74 IN! TI Al I ZF Et1ASAFLF r.u11p v '" crWl\L!l\I( 
++ 
+ 15 ENflRLF u, v JFTS CU"'l"-G rs~ rr(KF[ P!JP'JS 
++ P[~ ' -481 

( c) 

(() 

(() 

IC I 

.....__,, 

VfP'lS/SlJNOA"'ICF 

00 

NCNF 

NONE 

NONE 

"JONF 

All 

20, 25 

All 

All 

<SEF R04 OESCRIPTIONI 

([) All 

All 

All 

Ill L 

00 

00 

00 

00 

flt l 

fl l L 

VF«~ C::/ C::UNCANC F 



VFP'IS/SU"ICANrE= 

76 ~INI~UM !MPULSF CCM~A~C ~CCF (CI A.L l 

77 R~TE COM~ANC ANC ATTITUCE ~CLC MCOE (Cl All 

78 START LR SPURIOUS TEST (R77) ILL 

7q STOP LR SPURTOUS TEST (R77) IC l ALL 

80 UPDATE LM STATE VECTOR cc) !\LL EXCEPT P32 

81 UPDATE CSM STATE VECTOR (C) ALL FXCFPT R 32 

82 REQUEST ORBIT PARAM DISPLAY (R~Ol ALL 

83 REQUEST RENO PARAM DISPLAY CR31 l ALL 

84 START TARGET DELTA V CR321 ALL 

85 SPARE 

86 SPARE 

87 SPARF. 

88 SPARE 

89 START REND FINAL ATTITUDE ~ANEUVER IR631 00 

90 REQUEST RENC CUT CF PLANE CISFLAY IR361 ALL 

91 BANKSUM 00 

92 START !MU PERFORMANCE TESTS IGRC LSEI 00 

q3 ENABLE W MATRIX INITIALIZATION IC.I All 

q4 SPARE 

95 NC UPDAT E OF EITHER STATE ~ECTCR IC I ALL 

96 TERMINATE STATE VECTOR IHEGRHIO (( l ALL 

97 SPARE 

oa SPARE 

qq ENABL E ENGINE IGNITIO~ NONI' 

.J.'i'f ! !;11) 
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'-" _) 

APCLLC fCMPUTEP LOGIC fHFC¥LIST INTERFAC~ 

4.6 THIS LIST REPRESENTS THE NfUNS USEC IN PROGRA M SUNCANCE. 

00 NCT IN USE 

01 SPECIFY ADCRESS I FRACI 

02 SFECJFV ADDRESS l~HCLEl 

03 SPECIFY ADDRESS (CEGREEl 

04 SFARf 

05 ANGULAP ERR OR/CIFFEPENCF 

06 CPTI CN COCE 

07 FLAG~CRC CPFPtTOR 

08 ALARM DATA 

Ill 

(l) 

( L l 

IL l 

FC ~CR 
PIT ID 
/IC T !Of\ 

.YXXXX FRAC 

.XXXXX FRAC 

.XXXXX FRAC 

xx xx x. INTEG 
xxxxx. INTEG 
xxxxx. INTEG 

XXX.XX DEG 
XXX.XX DEG 
XXX. XX DEG 

XXX.XX DEG 

CCT 
CCT 

OCT 
OCT 
CCT 

CCT 
CCT 
CCT 

R FV 07 Ol/17/6g 

CALLABLE PJ: 

CODE: 
Ill - NOUNS WHICH MAY PE LQAryED IN LGC 

* - ALSO P40, P4l, P42 OR P52 IF SELECTED 
IN SEQUENCE AFTFR THIS PRETHRUST 
PROGRAM 

P201L280+l - INDICATES NOUN MAY PE CALLED 
IN P20 AFTER LINE COUNT #180 
!APPROX) AND IN ANY SUB
SEQUENT PROGRAM UNTIL 
RECALCULATED. 

(W R30l - WITH, OR BY MEANS OF, 
ROlJTINF 30 

POOIR62l - NOUN MAY BE CALLED IN POO 
DURING ROUTIN~ 62 

All 

ALL 

ALL 

NCNF 

NONF 

All 

'JOUNS/SIJN!111NCF 



09 ALARI' CCDES CCT 
OCT 
OCT 

10 C~ANNEL TC BE SPECIFIEC (L-EXCEPT C~Afl'NEL 7) CCT 

11 SPARE 

12 SPARE 

13 SPARE 

14 C~ECKLIST (USED INTERNALLY BY EXTEfl'CEC xxxxx. 
VERBS CNLYl 
(N2~ 15 PASTEC AFTFR DISPLAY! 

15 I~CRE~ENT ACCRESS (l-W NC1,N02,NO~,Nl0l OCT 

16 TJ!o'E CF EVENT !USED BY EXTENDEC VERBS Cfl'LVl OOXXX " HRS 
( ll OOOXX. '1 IN 

OXX. XX SEC 

17 SPARE 

18 DESIRED AUTO MANEUVER FDA! BALL A~GLES (L) P xxx. XX DEG 

19 BYPASS ATTITUCE TRIM l'AN EUV EP Ill 
(DESIRED FCAI ~All ANGLES! 

20 ICDU A"JGLES Ill 

21 PIPAS (l) 

22 DESIRED !CCIJ ANGtES I LI 

23 SPARE 

24 DELTA TIME FOR LGC CLCrK IL l 

25 C~ECKLIST (USl=IJ \.TT~ V5CJl 

./'ff'(.:>;/O) 

P XXX.XX DEG 
Y XXX. XX OEG 

P XXX.XX DEG 
P XXX.XX DEG 
Y XXX.XX DEG 

CG XXX.XX DEG 
IG xxx.xx f1EG 
~G xxx.xx DEG 

x xxxxx. PULSES 
y xxx xx . PULSES 
z xxxxx. PULSES 

OG XXX.XX DEG 
JG XXX. XX DEG 
l'G XXX. XX DEG 

ooxxx. HRS 
oooxx. "'IN 
OXX.XX SEC 

xxxxx. 

__, 

ALL 

ALL 

NONE 

ALL 

R32* q36, R47 

P00(P62,R63l 
P201l2BO+l 
P25(ll30+) 
P401L220+l 
P4llll60+l 
P42(L210+) 

Nf'NE 

O.Ll 

All 

SAMF AS f\'18 

V55 

l\![")Nf 

NrJUN<;/SUNDANCF 

"lOUNS/SlJNDANCF 

) 
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"40UNS/SUNrr.111ci:: 

26 PRIO/DELAY,AORES,eBC ON ( L - ~ V3C,V31 l CCT GRD . USF 
OCT 
CCT 

27 SELF TEST CN/OFF SWITCH (L) xxxxx . ALL 

28 SPARE 

29 SPARE 

30 G.ET I ICSI l (L) ooxxx. HRS P321l70+)* 
oooxx. MTN P72(L70+) 
OXX.XX SE'C 

31 GET I ICCH l (L) ooxxx. HRS P33(L80+l* 
OOOXX. MIN P73(L 80+l 
oxx.xx SEC 

32 TIME FRCM PERIGEE ooxxx. HRS ALL 
oooxx. MI N (EXCEDT P06,P?l,P27,R30l 
oxx.xx SEC 

33 GET I (L) ooxxx. HRS P30* 
oooxx. MTN 
OXX.XX SEC 

34 TIME OF EVENT IL l OOXXX. H'~S P21,P52,P51, (R53l 
oooxx. MIN 
OXX.XX SE C 

35 TIME TO GC TC EVF~T ooxxx. HtlS 
ooox x. MIN 
OXX. XX SEC 

36 T I"'E CF LGC CLOCK ·OOXXX. HRS ALL 
oooxx. 'HN 
OXX. XX SEC 

37 GET! (TPI) (!. l ooxxx. HRS P32( Ll8 0+l * 
OOOXX. M!M · P 3 4 (L 8 O+ l * 
OXX.XX SEC P721ll80+l 

P74(L'30+) 

38 SPA Rf 

39 SPARE 

40 TIME FRCM IG~ITIO~/CUTCFF XXRXX M- S P40(t400+) 
VG XXXX. X FPS P421L40 0+l 
DELTA V IACCU'1ULllTFOl xxxx.x FPS 

41 HPG"l AZ !"UH ( L l XXX.XX DEG GRD USE' 
FLEVAT!flN - LAT/? XX. XXX f)t'G 

NOU"IS/SUNC:ANCF 



42 APOGEE 
PERIGEE 
DELTA V (REQUIRED I 

43 LATITUDE 
LCNGITUDE 
ALTITUDE 

44 A FOG EE 
PERIGEE 
TFF 

45 MARKS !Ml 
TF GET! OF NEXT E'LPN 
MGA 

46 OAP CC'NFIG !LI 

47 Tl-IS VEHICLE i.T (L) 

OTHER VEHICLE WT 

48 GIMBAL PITCH TRIM !LI 
GIMBAL ROLL TRIM 

49 DEL TA R 
DELTA V 

50 DELTA ALTITUDE CCI' 
DELTA TIME (CCH- CSI OR TPT-COHI 
DELTA TIME (TPI - CCH OR TPl - NC~ TPll 

51 SPARE 

52 CENTRAL ANGLE OF ACTIVE V E ~ 

53 SPARE 

54 RANGE 
RANGE RATE 
Tl'ETA 

55 NC OF APSIDAL CRCSSINGS !NI ! LI 
ELEVATION ANGLE (El 
CENTRAL ANGU: 

56 SFARE 

57 DEL TA P 

58 PERIGEE ALTTTU11E (POST TP!) 
DE LTA V ( TP I) 
DELTA V (lPF) 

:l.5-0 r:,:<->) 

XXXX.X NM 
XXXX.X NM 
XXXX.X FPS 

XXX.XX DEG ( 
XXX.XX DEG ( 
XXXX.X NM 

XXXX.X NM 
XXXX.X NM 
XXBXX M-S 

xxxxx. 
XXBXX M- S 
XXX.XX DEG 

OCT 

xxxxx. L FlS 
XXXXX. LBS 

XXX.XX DEG 
XXX.XX DEG 

XXXX.X NM 
XXXX. X FPS 

XXXX.X ~JM 

XXBXX M-S 
XXl3X)t' M-S 

XXX.XX OFG 

XXXo XX "JM 
XXXX.X FPS 
XXX.XX DEG 

xxxxx. 
xxx.xx DEG 
xxx.xx f"lEG 

XXXX.X NM 

XXXX.x N'I 
XXXX.X FPS 
XXXX.X FPS 

'-

+ NCRTHI 
+ EAST! 

P30!L200+1* 

P2l!Ll00+) 

ALL 
P27,(R30) 

P30(L450+l* 
P32 ( L700+ l * 
P331L510+1* 
P341l 710+l* 
P35(l360+)* 

POO,P20,P3X,P4X,P5X,IR03l 

POO,P20,P3X,P4X,P5X,IP03l 

POO,PZO,P3X,P4X,P5X,IR031 

NONF 

P32IL400+l* 
P331l280+l* 

P34,P35 

ALL !R31) 

P3 21Ll2 0+1* 
P341Ll50+1* 

LlJMlt\l\RY QNIY 

P341l43 0+l* 

"IOUNS/SUNf'AN(E 

~JnUNS/SUNOAllJ(f 

_) 



-._/ 

~Sl{~""J.J) 

NOUN S/S UNDANC E 

59 DEL TA V LOS xxxx.x cp s P34 _1 L630+) * 
XXXX.X FPS P35!l2~0+)* 
XXXX.X >'PS 

60 SPARE LUM!NAPY ONLY 

61 SFAR E 

62 SPARE LUM I NA PY ON! Y 

63 SPARE LUMJMRY f'Nl.Y 

64 SFARE LUM!lliARY ONLY 

65 SAM PLE D LG C TIME coxxx. HRS All 
f FETC f-EO IN !NTFRRUPT l oooxx. /.I !N 

oxx. xx SE'C 

66 LR SLANT RANGE XXXXX. FT All EX(CPT D20 I R04 l 
LR POSIT!CN 00001/00002 R2!Alll 

67 LR VX xxxxx. FPS All EXCE'PT P20 (P04) 
VY xxxxx. FPS 
vz xxxxx. FPS 

68 SP AR E llJMH'. llRY ONLY 

69 SPARE 

70 AOT OETENT CC CE/STAR CCCE ( ll OCT P5 2 (R52 I 
fBEFC RE MARK) 

71 AOT DETE NT CGCE/STAP CCDE ( l l OCT P51,P<;2 fR53 l 
!AFTER MARK) 

72 RP TRUl'tN ION AlliGL E XXX. 'IX DEC: ALI 
RR SHAFT Al\GLE XXX.XX f1EG 

73 DESIRED RR TRUNNION ANGL f IL l XXX.Xlt' OEC:. \ol V41 N7 2 
DES IRED RR Sl-'/lFT ANGL ~ XXX.XX f1EG 

74 SF ARE 

75 SPARE 

76 SFARE 

77 SP llR E 
++ 
+ 78 RP RANGE xxx.xx ~w All F.XC !: PT P?O ( f>04l 
+ RP PA NG f PATf xxxxx. FDS 
++ PC!\! 449 

79 S FllR F. 

'llOU~S/SUNOflNf F 



80 DATA INCICATCR 
0"'EGA 

81 DEL TA VXILVI I LI 
DELTA VYILVI 
DELTA VZILVI 

82 DELTA VXIL\/I (LI 

DELTA VYILVI 
DELTA VZILVI 

83 DELTA VXILMl 
DELTA VYILMl 
DELTA VZILMl 

84 DEL TA VXIO VEl-'J (RXVJXR Ill 
DELTA VY(O \/Fl-I I llXP l 
DEL TA VZIO VEl-'J 1- R J 

85 VGX ILMJ 
VGY ILMI 
VGZ (LMI 

86 VGXILVl 
VGY ( L Vl 
VGZILVI 

87 B~CKUP OPTICS LOS AZIMUTH IL I 
ELEVATION 

88 CELESTIAL BOCY 1/2 UNIT VECTOR I LI 

89 SFARE 

90 REND CUT OF PL~Nf PARA~ETERS Y 
V OCT 
PSI 

91 SFARE 

92 SPARE 

93 DELTA GYRC A~GLFS Ill 

94 SP ARE 

95 SPA RF. 

96 SPf\P E 

~5,t.. (5-l't) 

xxxxx. 
xxx.xx DEG 

XXXX.X FPS 
xxxx.x FD S 
XXXX.X FP S 

XXXX.X FPS 
XXXX.X FPS 
XXXX.x FPS 

XXXX.X FPS 
xxxx. 'I( FDS 
XXXX.X FP S 

XXXX.X FPS 
XXXX.X FPS 
XXXX. X i=P S 

XXXX.X FPS 
XXXX.X FPS 
XXXX. X FPS 

XXXX.X FPS 
XXXX. X FPS 
XXXX.X FPS 

XXX. XX DEG 
XXX.XX QEG 

x .xxxxx 
y .xxxxx 
z .xxxxx 

XXX. XX "JM 
XXXX. X !!PS 
XXX.XX DFG 

x xx.xxx n=G 
Y xx.xxx DE'G 
7 xx.xxx l'JEG 

"ICNF. 

P321L480+AFTFR P~CYCLEI* 
P33(l 350+AFTER RECVCLFI* 
P341 l 500+AFTER FI "I AL CALCI* 
P351Ll40+Ai=TEP i=IN AL C~LCI* 

P301l100+1* 
P321L500+AFTER DECYCLEl* 

P47!L 9C +l 

POO,P?OIR321 

P40! LlO'IO+ l 
P41!ll7 0+1 
P42(L960+1 

P40,P41,P42 

P51, P52, !R52 ,R53l 

P5l,P52,IR52,R53) 

R36(!N P32,P33,P34,P151 

P52 ( R 551 

"lOUNS/SllNDANCF 

Nf'U•i S /<;:UNC Ar.J(: i= 



;?.S3 (s.;>.S) 

97 S~STE:I" TFST INPUTS 

98 SYSTEM TEST RESULTS AND It\ FUT S 

99 R"S PCS. ERR II l"AT 
Rl"S VEL ERR W MAT 

CHANGE CCNTP(l NOTES 

REV C6 PCN- l"IT- 119 + PCN - l"!T - 136 
REV C7 PCN 449 

NnU'JS/ SUNCA~'f F 

Ill xxxxx. \,RC U<;f 
xxxxx. 
xxxxx. 

Ill xxxxx. GRD USE 
.xxxxx 
xxxxx. 

XXX.XX NM ALL IV45 I 
XXXX. X FPS 
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5J1 
\PnLLO (J MDJ TER Ll3l: :'-l r:< LIST l lJ T~~ FACE 

4.7 THIS LIST REPRFSfNTS Tiff CHECKLIST REFEREIJCE CJDE3 J SFJ "11H 
THE "PLEASE P:'RF ,1R'1 CH"C<L I ST" RFCJ:JEST ( VER'I 50 \llJIJ ?5 1 

Rl CODE ~CTION TO Bf EFFECTFD 

00011 KEY !\I AUTO JPTICS POS!TIO NIN 3 OPT!OIJ 

00012 KEY IN TARGET D~Tft 

00014 KEY IN FINE ALIGN'1ENT UP TIO N 

00 015 PERFOR'1 STAR AC1UTSITinN 

00016 KEY T:IJ TERMrnATE '1.1\R K flP T HH' 

OJJL7 PE~FOR'1 ADOIT!JIJAL SIGHTllJGS 

OJ J3 1 KE:Y HJ f\JG TM' OIJ ''DTIO N 

00135 PERFOR M LGC PREPADATID~ 

00)36 PE P.FORJI THRUST TFR MINATi ' l\J 

OO J62 SWI TCH LGC POWF~ 10WN 

00? 0 1 SWITCH ~ R MODf TJ AUTJMATI: 

00202 KE y l\J s IGHTI NG c -1r::K f1PT! rir, 

00203 SWITCH GUIDA\JCF CJNT TO ~NC, MODE TO AUTO, THR CONT TJ AJTJ 

00204 KEY l\J E\JAHLE G!M BA L TRI ~ nP TION 

00205 PE RFO~M ~ANU~l AC)JISIT!1'l CF CSM WITH RR 

SWTTCH - DF~D TES CHANSE POSITION OF ~ CDIJSJL 0 s~rr:i 

"ER~flR·,1 - )>'"JOFS STA~T '.JR F'l'l llF ,\ T"SK 

KFY JN - DE 'lJTES KFY IN UF OATA THRU THE DS<i 

C'-JAllJGlc C:fJNTRr!L \ilTES 

REV 01 PtN- ~lT- 1 3 1 

Rev J"l 

-, 

06/13/~8 
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G~9 

4. p. 

RI 

OPT ID\J 

CODE 

OOJ:Jl 

00002 

00">03 

00004 

00()(1(1 

THI~ l IST <FPH'SFNT T.j 

CONJIJ~; :; Tln\1 ti! T-1 Vf:l '\ 
LOA 1 PHO "2 T -1F OPT Ill 

:)D 1)LUl cn~~JT"R L)':!: :r:<LIST T'H~<FA:F: 

nprION cn<}'-S D!Sf'LAYED l'J RI l\J 
~ ~ GJN "'6 Tl REQJES T THE nsr<J'.JaJr f) 

!"F: DES I RFS FOR DRJGR!\M SUNDANCE. 

RFV 13 06/l3/68 

THE SPf: I FI !D ,lPT I J \I CJDFS ,JILL BE O! SDL l\YE:l I~ <l l ~ : .l'liJJN: TI JN ti! T-l FL V04 '106 TJ {E)UEST THF ASTRONAUT 
Tl LOAD 11\!T 'l R2 T!ff G"T IO\J Hf rJESnF~. 

PURPf1St !~'UT FJ< <? 

SPtC H'Y IM.I flPIE~TATlJ'.J l = P?~F, 2='.JO~, 3 = RFFSMMAT, 4 = LANO SITF 

SPFCIFY VHICL[ l=TH! S, 2=f'TrlER !P21, R301 

SPECIFY TRA'.:KING ATTIT UflF l = ~E<rf, < EO, Z=JTHER !R631 

SPEC !FY '1.AlAR l = ~R, 2 = L<CR)4) 

SPECIFY'~ COllRSF AL!SN l =_ J : <, 2 =:J'lT. DESIG. !V41N721 

) 
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APOLLC CC~PUTER LOGI C CHFCKLIST INTEDFACF 

RFV Q4 01117/69 

4.9 THIS LIST REPRESENTS THF ALARM CODES USED WlTH VER~ 05 NCUN 09 FCR PROGRAM SUNDANCE. 

Rl 

CODE 

00105 

00107 

00111 

00112 

00113 

00114 

00115 

00206 

00207 

00210 

00211 

00212 

00213 

00214 

00215 

00217 

00220 

00401 

00405 

00421 

005 01 

PURPOSE 

AOT MAPI< SYSTEM TN LSE 

MORE THAN 5 MARK PAIRS 

,.,APK MISSING 

MARK CP MARK REJECT ~CT BEING ACCEPTED 

NC INBilS 

MARK ,.,ACE BUT NCl DESIRED 

NC ,.,ARKS I~ LAST PAIR TC REJECT 

ZERO ENCODE NCT ALLCwEC WITH CC~RSE ALIGN 
+ GIMBAL LOCK 

ISS TURNON REQUEST NCT PRESFNT FCR 90 SEC 

l"'U NCT CPERATING 

COARSE ALIGN ERRCR 

PIPA FAIL euT PI~A IS ~CT BEING LSED 

l"'U NCT rPERllTING WTl~ TURN-CN REQUEST 

PRCGRAM USING !MU W~EN lUPNED OF F 

PREFERRED CRIENTATTCN SfLFClEf. BLT 
NCT SPECIFIED 

BAC RETLRN FRO' SHLI. RCIJTJNES 

Il"U NCT til!GNET (flAf. RUSMMATl 

* DESIRED G!MBAL ~NGLES YIELD GIMBAL LOCK 

TWO ST~RS NOT ~VAILAELE 

W- MATRJX CVER FLrW 

RADAR ~NTENNA ~FYONC PRESENT MOrE LIMITS 

SET BY 

ACT MARK 

ACT"·ARK 

AOTMARI< 

ACP"APK 

ACTl"llRK 

ACT MARI< 

AOTM ARK 

I MU MODE SWITCH 

T4RU PT 

! MU !"ODE SWITCH, IMU 2, R02, P51 

! MU MCDF SWITCH 

JMU MODE SWITCH, T4RUPT 

T4RUPT 

T4RUPT 

P52 

CURTAINS 

P47 9 DC2 

INF ALIGN, IMUZ, R60 

P52 

INTFGRV 

P23 

J 

AL ~QMS/S"N 



00502 

00503 

00510 

00514 

00515 

00520 

00521 

00522 

00523 

00525 

00526 

00527 
++ 
+00600 
++ EO IT 
00601 

00602 

00603 

00604 

00605 

00606 

00611 

00777 

01102 

01103 

01104 

01105 

01106 

.;_.j-{, (S3~) 

LCS CUTSIDE CF LIMITS CF PCTH RR ~N TENN ~ 

MODES 

RACAR tNTENNA CESIGNITE FAIL 

RADAR AUTO DISCRETE NCT PRESENT 

RA[AR GOES CUT or: AUTO ~OCE WHILE IN USE 

RR CDU FAIL CISCRETE PRESE NT 

RAOARlPl NOT EXPECTEC AT THIS TI~E 

RR CATA rccc NCT PRESFNT 

LANDING RADAR PCSITICN CHANGE 

LR tNlENNA CICN'l ACHIEVE PCSITICN 2 

DELlA THETA GREATFR TH~N 3 r.EG 

RANGE GREATER THAN 400 MILES 

LOS OUTSICE CF ANTENNA ~CC E LIMITS 

l"'AGINARY RCCTS CN FIRSl ITFRATI(N 

PERICTR ALTITUCE (POST CSll LES S THAN 85 N~ 

PERICTP ALTITUDE (PCST CCHI LESS THAN 85 NM 

CS! TO CDH TI~E LESS THtN 10 MIN 

CDH TC TPI Tl~E LESS THAN 10 MIN 

N U~BEP CF ITEPtTinNS EXC~ECS Leer: MAXIMUM 

DV EXCEEDS ~AXIMLM 

NC GEll FOP GIVEN ELEV ANGLE 

PIPA FAIL CAUSED THE !SS ~APNING 

LGC SELF TEST ERPOP 

* UNUSEn res EPft NCH E~ErLTfr 

* DELftV RCU1INE eusv 

OO~NLINK Tcr. FAST 

LPL INK TCC f:AST 

AL AD MS/SOM 

V41N72 

R21,V41N72 

R25 

R25 

R25 

P20 

PZO 

RADAR RF~ D 

Vcl 

R22 

P2 0 

R24 

P32 

P32 

P32 

P32 

P32 

P32 

P32 

P33,P34 

T4RUPT 

SELF CHECK 

ABCPT 

EXEC 

T4RUPT 

T4RU PT 

t.LAPllS/SDll! 



.:?S7 (S.?3) 

Oll 07 

01201 

01202 

01203 

01206 

01207 

01210 

01211 .... 
.. 01301 
++ PCR 593. 

01302 

01407 

01501 

01502 

01520 

01600 

.... 
.. 0160 l 
++ ED IT 

01703 

01706 

01711 

02000 

020Cl 

02002 

02003 

PHASE TABLE FAILURE. ASSU~E ERASeBLE 
~E~CRY IS OESTRCYEC 

* EXECUTIVE OVERFLCW-NO VAC AREAS 

* EXECUTIVE OVERFLCW - NC CCRE SETS 

* WAITLIST OVERFLr.~ - TOC ~ANY TASKS 

* SECCNC JOB ATTE~FTS TO GC TC SLEEP VIA 
KEYeOARC ANC CISFLAV PRCGPA~ 

* NO VAC tPEA FOR ~ARKS 

* TWC PRO.GRAMS USING CEVICE AT SA~E TIME 

* ILLEGAL INTERRUPT OF EXTENCEO VERB 

ARCSIN-ARCCCS ARCU~ENT TOC l~RGE. 

* SQRT CALLEC ~ITH NEGAT IVE ARGUMENT. ABORT 

VG INCl<EAS !NG 

* KEYBOARC ANO OISFLAY ALAR~ CUR!N( INTERNAL 
USE (NVSUBl. ABORT 

* ILL~GAL FLASHING DISPLAY 

V37 REQUEST NCT PERMITTED AT THIS TIME 

OVERFLOW IN CPIFT TFST 

l'IAC IMU TOPQUE. 

LESS THAN 45 SECS .re !GNIT!CN 

CSM DOCKED BIT SET IN ASCENT !NC SUCH CAPI 
P40 SELECTEC W!Tr DESCCNT UNIT STAGED 
P4? SELECTED WITrOUT CESCFNT U~IT STAGE ~ 

STATE VECTOR INTEGRATICN NCT FINISHED 
PP!CR TC TIG - 30 SECONDS. 

* OAP STILL IN PPCGRFSS 5T NFXT Tl~F5 RUPT 

JET FA!LLPES HtVF. f:!SA'lLEr Y- Z TFA'<S. 

JET Fft!Lurrs HtVf CISft~L~[ x TRANSLATIO N 

JET FA!LUPF~ H'Vf rT~AKLFr P- RCTtTJCN 

-..._./ . 

RESTART 

EXEC 

EXEC 

WAITLI5T 

PINBALL 

AOT~~RK 

I MU f"OOE SW ITCH 

ACTf"ARK 

INTERPRETER 

INTERPRETER 

540.8 

PINB ALL 

GO PLAY 

V37 

CPT PRE ALIGN CALIB 
!MU 4 ILEMl 

OPT PRE ~LIGN CALIB 
!MU 4 ILEMI 

P41, P42 

R03 

P4C,P4 l,P42 

OAP 

CAP 

CAP 

CflP 

J 

ALA'lM5/SDN 

r.t A'l"S/5(111.• 



02004 

03777 

04777 

07777 

10777 

13777 

14777 

. P EV 03 
P EV 04 

"H 
"-' (.n"I) 

JET FAILURES HtVE r!SABLEC L- V RCT~TlnN CAP 

!C~t FAIL CAUSED THE ISS ~~RN1NG T4RUPT 

ICDU, PIPA FAILS CAUSED THE rss ~ARNING T4RUPT 

!MU FAIL CAUSED THE !SS WIRNING T4RUPT 

!MU, PTPA FAILS CALJSEC THF !SS ~~RNING T4RUPT 

IMC, !CCU Ff !LS CAUSED THE rss W~RNING T4RUPT 

!MU, rccu, PIPA FAILS CALSEC T~E ISS ~RN!NG T4RUPT 

* INDICATES ABORT TYPE. ALL CTHEQS A~E NON-ABr.RTIVE EXCEPT 
401 W~ICH IS BCTr. 

NOTE: FOR VOS NC9 CISPLtYS: 
Rl - OXXXX (FIRST ALARM TO OCCUR AFTER LAST RFSETI. 
R2 - 0XXXX !SECCNC ALARM TC OCCUR AFTEP LAST RESETI. 
R3 - 0XXXX (ALAR~ WHIC~ CCCURREC LAST). 

CHANGE CCNTPCL NOTES 

PCR "'IT 137 
PCR 593.1 , EDITORIAL CnRRECTIONS 

'-

Al AQ"'S/Sl)N 
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MIT Instrumentation Laboratory 
c / o North American Rockwell, Inc. 
Space and Information Division 
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Downey, California 90241 
Attn: Mr. Thomas A. Hemker 

MIT Instrumentation Laboratory 
G&N Systems Laboratory 
c /o Grumman Aircraft Engineering Corp. 
LM Project - Plant 25 
Bethpage, Long Island, New York 
Attn: Mr . James A. Hand 

MIT Instrumentation Laboratory 
P.O. Box 21025 
Kennedy Space Center, Florida 32815 
Attn: Mr. George Silver 

MIT Instrumentation Laboratory 
Code EG / MIT Building 16 
NASA Manned Spacecraft Center 
Houston, Texas 77058 
Attn: Mr. Thomas Lawton 

NASA MSC HW 
Building M7-409 
Kennedy Space Center, Florida 32815 
Attn: Mr. Frank Hughes 

Mr. A. Metzger (NASA/RASPO at MIT / IL) 

AC Electronics Division 
General Motors Corporation 
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Attn: Mr. J. Stridde , Dept . 32-31 
Attn: Mr. Reino Karell 

Kollsman Instrument Corporation 
57 5 Underhill Boulevard 
Syosset, Long Island 
Attn: Mr. F. McCoy 

Raytheon Company 
Boston Post Road 
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Attn: Mr. J. Shrmack 
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NASA/RASPO/ National Aeronautics and Space Administration 
NAR Resident Apollo Spacecraft Program Office 

North American Rockwell, Inc. 

NASA/KSC 

Space and Information Systems Division 
12214 Lakewood Boulevard 
Downey, California 

National Aeronautics and Space Administration 
John F. Kennedy Space Center 
J. F. Kennedy Space Center, Florida 32899 
Attn: Technical Document Control Office 
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(1) 

(6) 

(1) 

(3) 
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NASA/RASPO 
GE 

NASA/HDQ 

NASA Daytona Beach Operation 
P.O. Box 2500 
Daytona Beach, Florida 32015 
Attn: Mr . A. S. Lyman 

NASA Headquarters 
600 Independence Avenue SW 
Washington, D. C. 20546 
Attn: MAP-2 
Attn: Mission Director, Code MA 
Attn: Robert Aller, Code MAO 

NASA/LEWIS National Aeronautics and Space Administration 
Lewis Research Center 
Cleveland, Ohio 
Attn: Library 

NASA/FRC National Aeronautics and Space Administration 
Flight Research Center 
Edwards AFB, California 
Attn: Research Library 

NASA/ LRC National Aeronautics and Space Administration 
Langley Research Center 
Langley AFB, Virginia. 
Attn: Mr. A. T. Mattson 

NASA/GSFC National Aeronautics and Space Administration 
Goddard Space Flight Center 

GAEC 

NAR 

Greenbelt, Maryland 
Attn: Mr. Paul Pashby, Code 813 

Grumman Aircraft Engineering Corporation 
Bethpage, Long Island, New York 
Attn: Mr . J. Marino 

Mr. C. Tillman 
Mr. F. Wood 
Mr. H. Sherman 
Mr. R. Pratt 
Mr. B. Sidor 
Mr. R. Kress 

North American Rockwell Inc. 
Space and Information Systems Division 
12214 Lakewood Boulevard 
Downey, California 90241 
Attn: Apollo Data Requirements 

Dept. 096-340 
Building 3, CA 99 
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(3) 
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(1) 
(1) 

(1) 

( 6) 

( 2) 

(1) 

( 2) 

( 2 ) 
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