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DPS ABORT PROGRAM [P0} REV 02 12/03/69

(1) TO CONTROL A PGNCS CCNTROLLED OPS ABCRT FROM THE POWERED LANDING MANEUVER (P63, 64465, OR 66} WHEN REQUIRED.
(SEE ASSUMPTION (1)).

(1} THIS PROGRAM WILL CCNTROL A DPS ABORT IN GNE OF ThC wAYS:
tA) IF THE ALTITUCE IS GREATER THAN 25,000 FT, THIS PROGRAM WILL COMMAND MAXIMUM D#S THROTTLE, CONTINUE DPS
THRUSTING, PERFORM AN ATTITUDE MANEUVER {USING THE RCS) TO THE CORRECT ATTITUDE TO CONTINUE THE -ABORT
ASCENTs ANC COMPLETE THE ABORT ASCENT TO INSERT THE LM ON AN ABORT CRAIT.

{B¥ IF THE ALTITUDE IS LESS VHAN 25,000 FT, THIS PROGRAM WILL CUMMAND MAXIMUM DPS THROTTLE AND ENTER A
VERTICAL RISE PHASE WHICH WILL TERMINATE EITHER WHEN THE LM ALTITUDE EXCEEDS 25,000 FT, QR WHEN
THE LM VERTICAL VELOCITY I5 GREATER THAN 40 FT/SEC.

CURING THE VERT ECAL RISE PHASE, THE VEHICLE IS MANEUVERED TO ALIGN THE LM +X AXIS WITH THE
LOCAL VERTICAL {USING THE RCS)y AND THE LM +Y AXIS NORMAL TD THE ANTICIPATED PITCH MANEUVER PLANE.
PROGRAM WILL THEN PITCH THE LM TO THE CORRECT ATTITUDE FOR ASCENT, AND COMPLETE THE ABORT ASCENT TO
IKSERT THE LM CAN AN ABCRT OREITV.

THE

{2} THE ABORT ORBIT [S CEFINED IN SECTION 5.4.3 OF R567.

I3) THE LM IS ON THE PCWERED LANDING DESCENT SUMEWHERE BETWEEN DPS IGNITION FOR THE MANEUVER {P63) AND DPS SHUTDOWN
ON THE LUNAR SURFACE (P&5S OR Péél.

(4) THE CSM IS5 IN A NEAR CIRCULAR CRBIT ARGUNC THE MOON AT A NOMINAL ALTITUDE OF 60 NAUTICAL MELES.
MAINTAINING A PREFERRED TRACKING ATTLTUDE FOR OPTICAL TRACKING GF AND RR TRACKING BY THE LM.

THE CSM 1S

{5) THE IML IS GN AND ACCURATELY ALIGNEC TG THE LANCING ORJENTATION. THE MOST RECENT IMU AL IGNMENT {FINE} TOODK PLACE
DURING THE BRAKING PHASE PRUGRAM (P63) PRIOR TO DPS IGNITION.

(&) THE LANDING RADAR (LR} IS OM AND WAS CHECKED OUT WHEN IN POSITION #l. YHE LGC/LR DPERATION IS UNDER THE CONTROL
OF THE CESCENT STATE VECTOR UPDATE ROUTINE (R12).

{7} THE RENDEZVOLS RADAR {RR) WAS ENERGIZED ANC CHECKEC OUT PRIOR TO SELECTION OF THIS PROGRAM,

(8) THE LANCING ANALOG CISFLAYS ROUTINE {R10) IS ENABLED UPON ENTRY TO THIS PROGRAM, HAVING BEEN ENABLEL BY P63,
R1G uSE OF RR LDUS IS INAIBITED B8Y THIS PROGRAM. R10 IS TERMINATED UPDON TERMINATION OF AVERAGE G.

{9) THE DPS IS NOT THROTTLABLE OVER THE WHOLE RANGE FROM ZERO TO MAXEMUM. 1T MUST Bf OPERATED EITHER AT MAX [MUM
THROTTILE Ok OVER A SPECIFIC THRCTTLE RANGE GF LOWER SETTINGS o THESE THROTTLE SETTINGS ARE SPECIFIED IN SECTION 5 OF
R567 AND ARE TOTAL THROTTLE SETTINGS, E.£.: THE SUM UF THE MANUAL SETTING (WH(SE MINIMUM IS 10 PERCENT} AND THE
PGNCS CCMMANDED SETTING.

THIS PROGRAM ASSUMES THE THRCTTLE CCNTROL TG BE IN AUTC (FHE CPS RECEIVES THE SUM 3F THE MANUAL AND P3NCS
COMMANGELD SETT [NGS) ANCD T+E MANUAL THRUTTLE TO BE SET AT A LEVEL LESS THAN THAT REQUIRED BY THE LGC. THE LGC WILL
COMPAAD MaxIMUM THROCTTLE FCR ALL LPS THRUST ING CONTRCLLELC BY THIS PROGRAM,

{10) THE X=a8XIS OVERRICE UPTION PRUVICES THE CREW WITH THE ABILITY TO EXERCISE MANUAL CONTRCL ABOUT THE LM X AXIS
WITH THE ATTITUDE COMTRCLLER EVEN T+CUGH THE PGNLS ATTITUCE CONTROL MODE 1S AUTD. WHEN THE CONTROLLER IS RETYURNED
TO UETENT THE PGNCS DAMPS THE YAw RATE, STORES THE Yaw ATTITUCE WHEN THE YAW RATE IS CAMPED, AND THEN MAINTAINS THAT
ATT [TULCE.

THE Xx—AXIS CwERKICE TPTICN IS ALWAYS AVAILABLE TG THE CREW EXCEPT WHEN THE LGC IS SPECIFYING A DESIRED YAW
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ATTITUDE. THUS THE CPTICMh IS EINHIBITEC BY ThIS PROGRAM ONLY IN THE CASE JF ASSUMPTION [1J)(B) AROVE, UNTIL THE
CUMPLETIUN OF THE PITLH MANEUVER TO THE ATTITUDE FOR THE ASCENT MANEUVER.

(L1} IF A THRUSTIAG MANEUVER IS PERFORMED WITH THE GUIDANCE CONTROL SWITCH IN PGNS AND THE MGDE CONTROL SWITCH

IN AUTG» THE PGNLS wliiLi CONTROL THE TOTAL VEHICLE ATTITUDE AND GENERATE EITHER MODE I OR MODE Ii ATTITUDE ERRORS

ANC VERICLE ATTITUDE RATES (SEE ASSLMPTION (13)) FOR DISPLAY CN THE FOAI. THE CREW MAY EXERCISE CONTAGL AROUND THE

YAW AXIS CNLY WwITH THE ACA (X—AXS CVERRIDE) IF THE X-AXIS OVERRIDE CAPABILITY IS5 PERMITTED BY THE PROGRAM IN PROCESS.
THIS MANUAL COGNTRUL WELL BE IN THE RATE COMMAND/ATTITULDE HOLC MCDE,

IF A THRUSTING MANEUVER |S PERFORMED WI¥H THE GUIDANCE CONTROL SWITCH IN PGNS AMND THE MCDE CONTROL SWITCH IN
ATTITUDE HOLD THE PGNCS WILL HCOLD THE VEHICLE ATT JTUCE ANC WILL GENERATE EITHER MODE I DR MODE LI ATTITUDE ERRORS
FUR DISPLAY ON THE FDAl. THE CREW MAY EXERCISE MANUAL ATTITUDE CCNTRCL ABCUT ALL VEHICLE AXES WITH THE ACA IN
EITHER THE RATE CCMMAND CR MINIMUM IMPULSE MOOE DEPENDING UPON THE STATUS OF THE PULSES FLAG. IT IS STRONGLY
RECOMMENDED THAT POWERED FLIGHT NOT BE ATTEMPTED IN THE MIMNIMUM EMPULSE MOCE, THE PULSES FLAG IS5 SET OR RESET 8Y
EXTENDED VERSS 76 (MINIMUM IMPULSE} AND 77 (RATE COMMAND) RESPECTEVELY. THE PULSES FLAG IS ALSO RESET 8Y P12, P40,
Paly P42+ P63y PTOr FT71 ANGC R4O AT MAIN ENGINE IGNITION. W ITH THE EXCEPTION OF THESE CASES, MODE SELECTION IS ALWAYS
BASEL UPON THE LAST ENTRY MADE IN THE DOSKY. DURING A THRUSTING MANEUVER IN PGNS/ATT ITUDE HOLD MODE THE PGNCS WILL
NCT EE RESPUNSIEBLE IFf REGISTER CVERFLOWS OCCUR WITHIN THE LGC.

{12) CUNTRUL OF THE LM DPS, RCSy AND APS IS TRANSFERRED FROM THE PGNCS FO THE ABORT GUIDANCE SYSTEM {AGS) BY PLACING
THE GUIC CONT SwITCH FROM PGNS TO AGS.

THE AGS wILL BE CAPABLE CF TAKING CVER CCNTROL CF THE LM DURING ANY PUORTION OF THE LUNAR DESCENT OR ASCENT QR
DURING EITHER OF THE ABORT PRUGRAMS (P70 DR P7i). THE AGS WILL GUIDE THE LM TQ A SAFE ORSBIT.

THE AGS MAY BE INITIALIZEC BY THE LGC AY ANY TIME BY MANUAL SELECTION OF THE AGS INITIALIZATIDN ROUTINE {R&7). .

IN THE EVENT THAT THE GUIDANCE CCNTROL SwiTCH IS CHANGED FROM PGNS TO AGS DURING A THRUSTING MANEUVER, THE LGL
wllL COUNTINUE COMPUTATION OF PUOSITION AND VELOCITY, THE DESIRED THRUST VECTOR, AND THE DESIRED ATTITUDE ERRORS; HOW-
EVER THE PGNCS WILL NCT £€ RESPONSIBLE IF REGISTER OUVERFLOWS OCCUR WITHIN THE LGC.

{133 ThE PGNCS CAN GENERATE TWO TYPES OF ATTITUDE ERRORS FOR DISPLAY CN THE FCAI:
MODE § -~ SELECTELC BY EXTENDED VERS 61. AUTOPILOT FOLLOWING ERRIRS USED AS A MONITOR OF THE DAP'S ABILITY
TO TRACK ALTOMATIC STEERING CCMMAMNDS.
MGCE 11— SELECTED BY EXTENDED VERB 62. TUTAL ATTI TUDE ERRORS USED TO ASSIST CREW TN MANJDALLY MANEUVERING
THE VERICLE.
PGNCS-DERIVED VEHICLE ATTITLDE RATES MAY ALSC BE DISPLAYEC VIA SELECTIGN BY EXTENDED VERB 60.
MCDE Il ATTITUDE EFRGR DISPLAYS ARE AUTOMATICALLY SELECTED AT THE BEGENNING OF R60. wETH THE EXCEPTIONS INDICATED
IN ASSUMPTION (11) ABOVE, DISPLAY SELECTICN IS ALWAYS BASEU UPON THE LAST ENTRY MADE IN THE DSKY. FOR A MORE DETAILED
CESCRIPT ION OF THESE DISPLAYS REFER TO SECFICGN 3 OF R567 {PARA. 3.2.6.).

{14} THE LDAD DAP JATA RCLTINE (RO3) WAS CCMPLETED PRIGR TU DPS IGNITION FOR THE POWERED LANDING MANEUVER AND SHOULD
NOT 8E SELECTED DURING THIS PROGRAM.

(15} DURING DPS BLRNS CM Yy THE PITCH-ROLL RCS JET AUTOPILOT (U AND V JETS) MAY BE DISABLED [v¥65) OR ENABLED [ V75)
BY EXTENCED VERS AS SHOWN. THLS CAPABILITY 1S INTENDED TC BE USEOD TO PREVENT LM AND CESCENT STAGE THERMAL CONSTRAINT
VIGLATI OGNS UURING CS¥-LCCKEL DPS BURNS (P40). THE CAPABILITY EXISTS DURING P63 AND PT7C ALSO. PERFCRMANCE CF FRESH
START [V36E) WILL ALwAYS ENABLE THE PITCUH-ROCLL JETS.

(L6) THIS PRUGRAM #AY EEf CALLEC IN TWO WAYS:

(A} ABURT PUSHBUTTON - IF THE ABQRT PUSHBLUTTUN IS USED DURING THE PUWERED CESCENT IT WILL &F DETECTED BY
THE ABCRT EISCRETES MONITOR ROUTINE (R11}. RL1 WILL THEN CALL TAf(S PROGRAM,

(B} V3TETOE - THIS PRUGRAM MAY BE CALLED BY THE SAME PROCEDURE AS OTHER PRUGRAMS ARE MANUALLY CALLED.
{17) THE LGC wILL NCT ALTOCMATICALLY SELECT THE APS AEBORY PROGRAM (P71) I1F 0OPS FUEL € XHAUSTION OCCURS DURING
EXECUTIUN GF PT70. THE CRew MUST ANTICIPATE UPS FUEL EXHALSTEGN AND SELECT P71 BY THE ABGRT STAGE PUSHHUTTON OR
By VITETLE.
{18) ThE ASTRUNAUT MAY MONITUR THE FOLLUWING ADDITIONAL PARAMETERS DURING THIS PROGRAM PY KEYING IN VIGNTTE:

PTC/LUMI NARY
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V16NT?
RL-TG
Re—viY)
RI-BL ANK

WHERE 3

TG - THE ESTIMATED TIME OF FLIGHT FRCM THE PRESENT TIME TO THE ACCOMPL ISHMENT OF THE ASCENT
INJECTION CONCIT IONS. POLARITY IS -. IN MINS AND SECS TO NEAREST SEC. MAX READING IS 59859.

ViY) - THE MAGNITUDE OF THE LM VELDCITY COMPCNENT NOURMAL TO THE CSM ORBITAL PLANE. IN FP5 TO
NEAREST .1 FPS.

(19) THE ASTRUNAUT MAY MONITOR THE FOLLOWLING ADDITIONAL PARAMETERS AT ANY TIME DURING THIS PROGRAM AFTER TIG BY
KEYIMG Ih V16N8S5E:

V16NE85

RL-VGX {LF])
R2=VGY(L™)
R3I-vGliLM)

FOR DEFINITIONS, SEE LCGIC BELGwW.

{20} THE ASTRONAUT MAY OBSERVE THE FOLLOWING ADOI TIONAL PARAMETERS DURING THIS PROGRAM BY KEYING IN VOONTOE:

VCENTE

R1-DOWNRANGE VELCGCITY {VHR}
R2-RALIAL VELGCITY (H [OT F}
R 3-CRO SSRANGE

WHERE: DCWNRANGE VELOCITY — ThE HORIZONTAL DOWNRANGE VELDCITY AT INJEC TION.

RADIAL VELOCITY -~ THE RADIAL VELOCITY AT INJECTICN (THIS VALUE WILL BE DRAWN FROM P AD-LDADED
ERASABLE STCRAGE LOCATION).

CROSSRANGE — THE DI STANCE BETWEEN THE tM ORBITAL PLANE AFTER INJECTION AND THE LM POSITION
VECTCR AT TIG. (FOR THIS PROUGRAM, THE CROSSRANGE VALUE IS RESTRICTED IN MAGNITUDE TO PAD-LOADED VALUE.
PRESENTLY THE MAXIMUM ALLOWABLE VALUE IS CCASTRAINED TO BE 0.5 DEGREE (APPROXIMATELY 8 N.M.)).

LGC GROUND CREW
{NOTE: ALL LOGIC IN
THE LGC COLUMN DES— (NOTE: ALL LOGIC IN

PTC/LUMINARY
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T EMP
HOLO

GIMBAL ANGLES
AND DR1vE THE
ICCUS (USING
FINCCGURW) TO
ALIGN THE LM
% AKIS WITH
THE PRESENT
LOCAL VERTICAL
{UFP), THE LM
+Y AXES NCRMAL
TO THE ANTI-
CIPATEC PITCH
MANELVER PLANE
FOR THE ASCENT
ANC THE LM +2
AXLS DOWN-
RANCE.

L A N L T I O

sessswsss DISPLAY CN DSKY:

MGN

VOb6NE3
R1-VI
R2-H DOT
R3-k

Vi - MAGNITLDE OF L#™
INERT [AL VELCCITY

Wl TH RESPELTY iC THE
REFERENCE CUUORDINATE
SYSTE¥. IN FPS TCL
NEAREST .1 FPS.

H DCT - THE PRESENT
RATE OF CHANGE UF
ALT ITUCE (FJ). POLA-
RITY INCICATES CES-
CENT (-} OR ASCENT
{(+). IN FT/SEC TO
NEAREST .1 FT/SEC.

F — THE PRESENT
ALTITLOE CF TRE LW
ABUVE THE LM PUSI-
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L e e e e e R L R T I B T

LN S |

Ssssasssssudennns

.
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TEON VECTGR AT THe
DESIGNATED LANDING

SITE. FCLARITY [5 +

FOR ALTITULDES
GREATER ThAN THE
ABOVE RACILS. IN
FEET TO NEARESY
FOOT .

D O T I T T T R )

e T 4 o2 s s " o

P I N N " T T

]
|
]
]
]

R A R I T Y T R B N R T S T T S S SR R Y T S S S T
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L A )

LR NN

MONI TOR DSKY, FDAIL,
AND DUT THE WINDOW;

L R SR S I B B T R R R R R B

(A} IF H IS
GREATER THAN
+25000 THE

PGNC S WILL MANEU-
VER THE LM TG THE
CGRRECT ATTITUDE
TO PERFORM THE

AS CENT ABORT »

{(B) IF H 1S LESS
THAN 425000 THE
X=AXI'S OVERRIDE
OPTION IS5 INHI-
BITEC. THE PGNKCS
WILL MANEUVYER THE
LM TO LOCAL VER-
TICAL (LM +x AXIS
UP} AND YAW THE
LM SC WINDOWS ARE
DOWNRANGE. THE
LOCAL VERTICAL
ATT ITUDE wiILL BE
MAINTAINED UNTIL
H IS GREATER THAN
+25000 OR H DOT
1S5 GREATER THAN
+00400 AT WHICH
TIME THE PGMCS
WilLlL MANEUVER
{PITCHI THE LM TO
THE CORRELT ATTIi-
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TUDE TO PERFORM
THE ASCENT ABORT
AND THEN THE
K—AX IS OVERR IDE
CPTILN IS
RESTORED.

THE ABCVE MANEUVERS
witi BE DONE WETH
THE RCS WITH THE CPS
AT FULL THRUST,

MONITOR DPS

THRUST ING:

1, DSKyY:
R1-VI
SHOULD BE
I NCREASING

RZ2- H COT
SHOULD REMAIN +.

R3-k SHOULD
I NCREASE

2. FDAI-ATT . ERRORS
SHOULD BE LESS THAN
OR EQUAL TO XX
DEGREE

ATT RATES SHOUWLD BE
LESS FTHAN DR EQUAL
O XX DEGREE/SEC.

3, THRUST INDICATCR
LEFT SIDE: XX PER-
CENT MAX CHAMBER
PRESSLURE,

RIGHT SIDE: LGC
THRCTTLE COMMANL XX
PERCENT FLLL THRUST.
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1S TG LESS THAN
4 SEC?T
.Y [

CALL ENGINE OFF CUM-
MANE AT COMPUTEL
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iICENTIFY EARLY,
NUKRMAL, OR LATE
ENGEINE CUTOFF FROM
ASSESSMENT OF DSKY
DISPLAYS. #9500
«E +L N
A A .0
«R T WR
oL E oM
Y . e
- .C .C
«C VR
.U N - .
. T «C .G #910
.0 «F F
-F «F .F
.F . .
- L
SEE DPS/APS . .
THRUST FAIL . .
ROUT INE (R40) . . $920
FOR REQUIRED ., .
RESPONSE . .
PUSH ENGINE STGP .
PUSH BUTTON .
- . #3930
GO TO BACKUP -
FROCECURES. .
. #940
. #950
. PTO/LUMINARY



REJLIRED TIME.

SET ILLE FLAG

WAIT UNTIL CCMPUTEL

TI¥E OF CLTYCFF

.

CUMMPAND ENGIME

GFF

ZERO CPS AUTO
THRCTTLE

CCMMANG ZERQ ATT I~

TLDE RATES

SET DEAUHBAMND

TO PREVIOUS VAL UE

BEFINEC EY RO

« 8" 3 4w
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. . #1000
MAIKTAIN VG .
COMPLTATIONS AFTER .
CUTCFF FCR PCSS TELE .
NLLLING BY RCS .
TRIMMING MANEUVEK .
. . #1010
. TISARM CPS
wpn . N #1020
FACM R40 . .
CUMMAND ZERD . .
ATTITUCE RATES . .
-------------- By . #1030
SET CEACEANE . .
10 PREVIGLS . .
VALUE CEFINEC . .
8Y RO3 . .
. . . #1040
RESET LLLAGE . .
FLAG . .
. . . PTO/LUMINARY
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HCLD

MON .

SET RCS FLAG
FLASH VERB=-NOULN TO e,
REQUEST PROCEED -
AND MAINTAIN CISPLAY .
DF vi+ H OUT, AND H. .
Vie h63 .
Rl = VI .
RZ — H DOT .
R3 = h -
WAIT FCR KEYEGAHC e
ENTRY saea
TERMINATE FLASH UPON .
RECEIPT LF PRCCEED, .
RECYCLE, OR .
TERMINATE .
N . T oR .
R .£ -E -
[y « R .C .
«C oM Y .
+E el «C .

eneasmesrrnseeran

PR TR R TR R

® 4 3 3 % & 2 * & a4 %t s % ® ;3 a

MONITOR DSKY:
CBSERVE VERB-NOUN
FLASH TC REQUEST
PRUCEED AND DISPLAY

OF vI, H DOT4 ANC b.
KECORD THESE VALUES

AS DES IRED.

KEY IN FRO

CEELC

a ® * g 8 * 4 0 & 2 % & 9 Y 4 @

-

.
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COMMAND ZERD ATTI~
TUCE ERRCRS

SET .3 DEGREE DEAD-
BANE

LI T L )

-

FLASH VERB-NOUN TO
REGWUEST RESPCNSE ANC
DI SPLAY: COMPONENTS
GF VGILM):

vi6 N85

R1-VGX(LM)

R2~VCY (LM}

RI=VGZILV)

CCMECNENTS OF THE
PRESEAT ¥G VECTCR
RESCLVELC ALONG THE LM
Xy Yy ANG 21 AXES.
THE ¥ VECTOR wliL
BE UPLATEC BY Tht

[ R

LR E R TN N

LN B T I

L T T T T R R

R EEE R EEE LR T

P

a 8 % % g B ® 4 &N 4 0 0

P R I N

MONI TOR DSKY:
OBSERVE YERB-NOUN
FLASH TQO REQUEST
RESPONSE AND DISPLAY
COMPONENTS OF VGILM)

TO NULL GUT VG
COMPONENTS, CDMMAND
MANUAL TRANSL AT [ONS
AND ROTATIUNS.
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STEERING LLCFS

DUR ING EACH COMPLTA~
TICN CYCLE. IN FPS
TG MEAREST .1 FPS.

. 4 % 8 3

WAIT FOR KEYBGARE

"ENTRY

TERMINATE FLASH UPGON
RECELPT CF PRGCEED,
RECYCLE, OR

TERMINATE
o T «R
«R «E +E
«0 «R «C
«C oM .Y
«E W «C
+E - N . L
«D oh +E
T .
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(NCTE: THIS MANEUVER
IS AT THE GPTICN CF
THE CREW.)

(NCTE: TRANSLATION
Wl LL BE 4 JET UNLESS
R0O3 IS PERFORMED TO
SPECIFY 2 JET,.)

THE ORBITAL PARA-
METER CISPLAY RCUT-
INE {R3Q) MAY BE
SELECTED AT THIS
TIME {VBZE)} TC
MONITOR CONTINOUSLY
UPCATED VALUES OF
APO ALT, PER ALT,
AND TFF.

ssssessassusueaes KEY IN PROCEED

CREL I T R I B T . T T R R R
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. . ABOVE . #1190
SET CEACBANC .
TO PREVICUS VALLE .
CEFINEC BY RO3 .
-_— —_— . #1200
RESET ABORT ENABLE .
FLAG -
. . #1210
L -
D0 FINAL AUTOMATIC . - DO FINAL AUTOMATIEC
REGQUEST TERMINATE ssesscaranmenvnsnnss REQUEST TERWINATE #1220
ROUTINE (RCOJ . . RCUT INE {ROO}
EXIT PIC/PTL EXIT P70
#1230
CHANGE CCNTRCL NETES
REV GO FCR 13,31

REV Q1 PCR
REV QO{LUM
REW OL{LLM
REV G2(LLM

10,85486,164,234,258,259 4419472 4475+4761536+539,542,568,5613,617
LA) PCR 26052704697, 7C8, 757

1B) PCH 279,838 ,840,84]1 ,845,847, ECITORIAL

IC) PCR 285,853, EDIIORIAL
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APS ABCRT PRCGRAM (FTL) REV 02 12/03/69

{1} TG CONTROL A PGNCS CCNTROLLED APS ABCRT FRUM THE POWERED LANDING MANEUVER (P63, 64, 65, DX 660 OR A DPS
ABORT {PT70) WHEN REWUIRED (SEE ASSUMPTION (1)).

(1} ThE PROGRAM wiil CONTRGL AN APS ABORT {N CNE COF Twl WAYS:

(A} IF THE ALTITUDE 1S GREATER THAN 25,000 FF, THIS PROGRAM WILL IGNITE THE APS, CONTINUE APS THRUSTING,
PERFORM AN ATTITUDE MANEUVER (LSING THE RCS) TO THE CORRECT ATTITUDE TQ CONTINUE THE ABIRT ASCENT, AND
COMPLETE ThE ABGRT ASCENT TO INSERT THE LM ON AN ABORY ORBIT.

(B) IF THE ALTITUDE IS LESS THAN 25,000 FT, THIS PRCGRAM WILL IGKITE THE APS, CONTINUE APS THRUSTING,
ENTER A VERT ICAL RISE PHASE WHICH WILL TERMINATE EITHER WHEN THE LM ALTITUDE EXCEEDS 25,000 F7. CR
WHEN THE LM VERTICAL VELCCITY IS GREATER THAN 40 FT/SEC.

DURING Thie VERTICAL RISE PHASE THE VEHICLE IS MANEUVERED IN CGRDER TO ALIGN THE LM +X AXIS WITH THE
LCCAL VERTICAL (USING THE RCS)} AND THE LM +Y AXES NORMAL T) THE ANTICIPATED PITCH MANEUVER PLANE. THE
PROGRAM WILL THEN PITCH THE L# TC THE CCRRECT ATTITUDE FOR ASCENT, AND THEN COMPLETE THE ABORT ASCENT .
TG INSERT THE LM ON AN ABORT ORBIT.

{2) THiS PROGRAM DOES ACT CHECK TO SEE IF THE DPS HAS BEEN STAGED. THUS IF P71 IS SELECTED VIA ¥37 AND THE DE SCENT
STAGE hHAS NCT BEEN MANUALLY STAGED THIS PROGRAM MAY COMMAND ENGINE ON {ASSUMPTION 1A OR 1B ABOWE). IN SUCH CASES THE
COMMAND wILL GL TC THE CPS.

(3} THE ABORY CREIT IS5 CEFINED IN SECTION 5.4.3 OF R567.

(4) THE €5M 1S IN & NEAR CIRCULAR ORBIT ARODUND THE MOON AT A NOMINAL ALTITUDE OF 60 NAUTICAL MEILES. THE CS5M IS
MAINTAINING A PREFERRED TRACKING ATTITUDE FOR OPTICAL TRACKING CF AND RR TRACKING BY THE LM,

{51 THE MU IS Ch AND ACCURAT ELY ALTIGNEC TO THE LANDING SITE DRIENTATION. THE MOST RECENT IMU ALIGNMENT (FINE)
TOOK PLACE DURING THE BRAKING PHASE PRCGRAM (P63} PRIGR TO DPS IGNITION.

te) THE LAMCING RACAR {LR} IS ON AND WAS CHECKED OUT WHEN IN POSITION #1. THE LGC/LR OPERATION IS UNDER THE
CONTRUL OF THE DESCENT STATE VECTOR UPCATE RUOUT INE (RiZ).

(7) THE AENDEZvOUS RACAR (RR) WAS ENERGIZED AND CHECKED OUT PRIOR TO SELECTION DF THIS PRGGRAM.

{8) THE LANGING ANALGG DISPLAYS ROLTINE (R10) IS ENABLED UPON ENTRY TO THIS PROGRAM, HAVING BEEN ENABLED BY P63,
R10 USE OF THE RR CQOUS IS INHIBITED BY THIS PROGRAM. R10 IS TERMINATED UPON TERMINATION DOF AVERAGE G.

t9) THE x AXIS OVERRIUE GPTION PROVIDES THE CREW WITH THE ABILITY TO EXERCISE MANUAL CONTROL ABOUT THE LM X AXIS
WITH ThE ATTITUCE CONTROLLER EVEN THOUGH THE PGNCS ATTITUDE CONTROL MODE [S AUTO. WHEN THE CONTROLLER IS RETURNED TO
DETENY THE PGNLS DAMPS THE YAW RATE, STORES ThE YAW ATT ITUDE WHEN THE YAW [S DAMPED, AND THEN MAINTAINS THAT
ATTITUCE.

THE X—2XI[S GVYERRICE OPTICON IS ALwAYS AVALLABLE TO THE CREW EXCEPT WiHEN THE LGC IS SPECIFYING A DESIRED Y AW
ATTITUDE. THLS THE CPTICMN IS INHIBITED BY THrIS PROGRAM ONLY IN THE CASE OF ASSUMPTION (1) (B) ABOVE, UNTIL THE
COMPLET ION GF THE PITCH MANEUVER YU THE ATTITUDE FOR THE ASCENT MANEUVEK.

(1C) IF A THRUSTING MANELVEH IS PERFCRVMED WiThH THE GUICANCE CONTROL S« ITUCH IN PGNS AND THE MODE CONTROL Skl TCH IN
AUTO, THE PGNU> wILL CONTROL THE TOTAL VEHRICLE ATTITuUDE AND GENERATE EITHER MGDE I OR MODE I! ATTITUDE ERRIRS

PTL/LUMI NARY
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ANC VEHICLE ATTITUDE RATES {SEE ASSLMPTIGMN {12)) FCR DISPLAY CN THE FDAI. THE CREW MAY EXERCISE CONTRDL ARODUND THE YAW
AXIS ONLY WITh THE ACA (X-AXIS GVERRIDE) IF TrE X-AXIS OVERRIDE CAPABILITY TS PERMITTED 8Y THE PROGRAM IN PROCESS.
THIS MANUAL COUNTRCL wlLL BE IN THE RATE COMMAND/ATTITUCE FULD MEDE.

[F A& THRUSTING MANEUVER [S PERFORMED WITH THE GULIDANGE CONTROL SWITCH SET AT PGNS AND THE MODE CONTRIL SWITCH EN
ATTETUDE HOLD THE PGACS wlILL HOLD THE VERICLE ATT ITUDE AND WILL GENERATE EITHEX MODE I OR MODE 1I ATTITUDE ERRORS
FOR DISPLAY UN THE FDAI. THE CREwW MAY EXERCISE MANUAL ATTITUDE CONTRDL ABUUT ALL VEHICLE AXES WITH THE ACA IN EI THER
THE RATE CCMMANC OR MINIMUM IMPULSE MUDE DEPENDING UPUON THE STATLS OF THE PULSES FLAG. IT IS STRONGLY RECOMMENDED THAT
PLRERED FLIGHT MCT 8E ATTEMPTEC IN THE MINIMUM IMPULSE MODE. THE PULSES FLAG 15 SET OR RESET BY £XTENDED VERBS 76
{MINEMUM IMPULSE) AND 77 (RATE COUMMANG) RESPECTIVELY. THE PULSES FLAG IS ALSG RESET 8Y P12, P40, P41, P42, P63, P70,
P7ls AND R40 AT MAIN ENGINE IGNITION. WITH Tht EXCEPTION OF VHESE CASES, MUDE SELECTION 1S ALWAYS BASED UPON THE
LAST ENTRY MADE IN THE DSKY. GURING A THRUST ING MANEUVER IN THE PGNS/ATTITUDE #OLD MODE THE PGNCS WILL NOT BE
RESPONSIBLE IF REGISTER OVERFLOWS OCCUR WITHIN THE LGC.

{il}) CONTWOL UF THE LM DPSs RCS, AND APS IS TRANSFERREC FROM THE PGNCS TO THE ABORT GUIDANCE SYSTEM {A3S) BY PLACING
TrE GUILC CONT SWITCH FKOM PGNS TU AGS.

THE AGS wlli BE CAFABLE OF TAKING GVER CONTROL OF THE LM DURING ANY PORT[ON OF THE LUNAR OESCENT OR ASCENT OR
DURING EITHER OF THE ABCRT PROUGRAMS {PT70 GR P7L). THE AGS WILL GUIDE THE LM TO A SAFE DRBIT.

THE AGS MAY BE INITIALIZED BY THE LGC AT ANY TIME BY MANUAL SELECTION OF THE AGS INITIALIZATION ROUT INE (R4&T),

IN THE EVERT THAT ThE GUIDANCE CCATRCL SwITCH IS CHANGEC FROM PGNS TG AGS DURING A THRUSTING MANEUVER: THE LGC
WILL CONTINUE COMPUTATION OF POSITIOUN AND VELCCITY, THE CESIREL THRUST VECTGR, AND THE DESIRED ATTITUDE ERRORS, HOW-
EYER THE PGNCS wILL NOTV BE RESPCNSIBLE IF REGISTER DVERFLUWS OCCUR W] THIN THE LGC.

{12) THE PUNCS CAN GENERATE TwO TYPES OF ATTITUDE ERRCRS FGR CISPLAY ON THE FCAIL;
MGDE [ - SELECTED BY EXTENDED VERB 61. AUTOPILOT FOLLOWING ERRORS USED AS A MONITGR OF THE DAP'S ABILITY
TE TRACK AUTCMATIC STEERING COMMANLS.
MODE 11 - SELECTED BY EXTENDED VERB 62. TCTAL ATTITUDE ERROURS USED TD ASSIST CREW IN MANUALLY MANEUVER ING
ThHE VERICLE.

PGNLCS—DERIVED VEHICLE ATTITLDE RATES MAY ALSC BE DISPLAYED w[A SELECTION BY EXTENDED VERB 60.
MCDE IT1 ATTITUCE ERROR CISPLAYS ARE MITOMATICALLY SELECTED AT THE BEGINNING OF R60. WITH THE EXCEPTIONS INDICATED IN
ASSUMPTION (10Q) ABOVE, DISPLAY SELECTICN IS ALWAYS BASED UPGN THE LAST ENTRY MADE IN THE DSKY.

FOR A MORE DETAILED DESCRIPTION OF THESE DISPLAYS REFER TO SECTICN 3 OF R567, PARA, 3.2.6.

(13) THE LGAD DAP DATA RCLTINE (RO3) WAS CCMPLETEC PRIOR TOU CPS IGNITION FOR THE POWERED LANDING MANEUVER AND SHCULD
NOT 8t SELECTED DURING THIS PROGRAM.

{14) THIS PRCGGRAM MAY BE CALLED IN Twl WAYS:
(A) ABORT STAGE PUSKHBUTTON - IF THE ABDRT STAGE PUSHBUTTON 15 USED DURING THE PCWERED DESCENT DR THE OPS
A40ORT PRCGRAM (PTO), IT wWiLL BE DET ECTEC BY THE ABORT DISCRETES MONITOR ROUTINE (RI1)s R11 WILL THEN
CALL THIS PRUGRAM.
{8) VITETLE - THIS PRCGRAM MAY BE CALLEC BY THE SAME PROCEDURE AS OTHER PROGRAMS ARE MANUALLY CALLED.
{15) THE ASTRUNAUT MAY MCNITOR THE FOLLOWING ADDITIONAL PARAMETERS DURING THIS PROGRAM BY KEY ING IN V0ISNTTE:
{A} V1EeNTI
RL=TG
R2=-v4Y)
R 3-BLANK

WHEREZ TG — THE ESTIMATED TIME UF FLIGHT FROM THE PRESENT TIME T THE ACCOMPLISHMENT OF THE ASCENT
INJECTIUN CONDITICHS. POLARITY IS ~. IM MINS AND SECS TGO NEAREST SEC. MAX READING IS 598S9.

ViY) - THE MACNITUCE OF Tre LM yvELOCITY COMPONENT NJRMAL TO THE CSM GHRITAL PLANE. IN FPS TO
NEAREST (ol FPS.

PT1/LUMI NA RY
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(16) ThE ASTRONAUT MAY MUNLTUR THE FOLLOWING ADDITEONAL FARAMETERS AT ANY TIME DURING THIS PROGRAM AFTER
ING IN vieNd5E;

V1eNES

RI-VGX{LM}
RZ-VGY{LM)
RAI-VGLILM)

FGR DEFIMNITICN SEE LOGIC BELOW.

663
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TIG By KEY-

(17) TFE ASTRONAUT MAY (BSERVE THE FOLLOWING ADDITIONAL PARAMETERS ODURING THIS PROGRAM BY KEY ING IN VOBNTGE:

VCENTE

R 1-DOWNRANGE VELOCITY { VHF)

H2-RACIAL VELOCITY {(H DOT F})

R3-CRUSSRANGE

WHERE:

DORNRANGE VELCCITY - THE HORIZONTAL COWNRANGE VELGCITY AT INJECTION.

RADIAL VELCCITY - THE RADIAL YELOCIYY AT INJECTION {THIS VALUE wWILl BE STORED IN A PAD~LOADED
ERASABLE LOCATIGN).

CROSSRANGE — THE CISTANCE BETWEEN THE LM ORBETAL PLANE AFTER INJECTION AND THE LM POSITION

VECTOR AT TIG. (FCR THIS PRCGRAM, ThHE CROSSRANGE VALUE 1S RESTRICTEC IN MAGNITUDE TO PAD-LCADED VALUE.

PRESENTLY THE MAXIMUM ALLUWABLE VALUE 15 CONSTRAINED TO B8E 0.5 DEGREE {APPROXIMATELY & NeM. )}

LGC GRCUMNC CR EW
(NOTE: ALL LOGIC N
THE LGC COLUMN DES- (NOTE: ALL LOGIC 1IN
CRIBES BOTH THE DPS THE CREW COLUMK IS
ABCRT FPRGGRAV, PTO. ONLY THAT ASSOCIATED
AND THE APS ABCGRT WITH THE APS ABORT
PROGRAM, P71. ONLY. PROGRAM, PT71.}

THAT LCGIC ASSOCIAT-
ED WITH P71 IS PERT~
INENT HERE HOWEVER.)

#10
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«CREW
«PROGRAM
+SELECTION

. ¥20

GO I WISH TO SELECT
PT1 BY ABORY STAGE
PUSHBUTTON GR DSKY

ENTRY?
«CSKY LPUSKHBUTTUN ¥30
. GE TO ABCRTY
- DISCRETES
. MON ITOR
. ROUTINE (R11)
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OEFINED BY RO3
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RESET AECRT ENAELE

FLAG "

Ca FINAL ALVCMATIC . . CO FINAL AUTOMATIC
REQUEST TERMINATE vessssenrreevsvesnee REJUEST TERMINATE
RCUTINE {ROO) . . ROLTINE {ROQ)

EXIT PTO/PTL EXIT P71

CHANGE CCNTRCOL NUTES

REV¥ CC PCR 13,31
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4764536 4542 4568,013,0617
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PURPOSE:

ASSUMPTIUNS:

FRLG

689

CSVM CO-ELLIFTIC SEQUENCE INITIATICAH (TSI TARGET ING REV 02 12/03/659
PROGRAM (PT2)

{1} TO CALCULATE PARAMETERS ASSOCIATEC wITH THE FOLLOWIMNG CONCENTRIC FLIGHT PLAN MAMNEUVERS FOU CSM EXECUTIGN OF THE
FANEUYERS UNCER THE CONTROL OF THE CMC3; THE CO-ELLIPTIC SEGUENCE INITIAFION {(CSI) ANC THE CONSTANT DELT A ALTITUDE
MANELVER (CCHI.

£2) Tu CALCULATE THESE PARAMETERS BASED UPON MANEUVER DATA APPROVED AND KEYED INTOD THE LGC BY THE ASTRONAUT.

2} 10 DISPLAY TC ThE ASTRUAAUT ANC THE GRCUNC DEPENCENT VARIABLES ASSOCIATED WITH THE CONCENTRIC FLIGHT PLAN
MANEUVERS FOR APPRIVAL BY THE ASTRONAUT/GKOUND.

(1) AT A SELECLTED TP1 TIME THE LINE OF SEGHT BETwWEEN THE CSM AND THE LM IS SELECTED T3 BE A PIESCRAIBED ANGLE {(E} FROM
THE PORTZUNTAL PLANE DEFINED AT THE CSM POSI TION.

(2) THE VYIME BETWEEN CSI IGMITECN ANC CCH EGNIT EON MUST BE COMPUTED TO BE GREATER THAN 10 MINUTES FOR SWCEESSFUL
COMPLET IUN GF THE PROGRAM,

{3} THE TIME BETWEEN CCk ICNITION AND TPE IGNIT ION MUST BE CUMPUTED T) Bt GREATER THAN 10 MINUTES FOR SUCCESSFUL
CCMPLETION OF THE PRUGRAM,

{4) CDH DELTA v IS5 SELECYEC TO MINIMIZE THE VARIATIGN OF THE ALTITUDE DIFFERENZE BETWEEN THE ORBITS.
(5y CST 8URN IS CEFINEC SuCk THAT THE IMPLLSIVE DELTA Vv IS [N THE CSM HORIZUNTAL PLANE AT €SI IGNIT ION.

(6} THE PERICENFER ALTITLDE COF FHE CRBIT FCLLOWING CSE ANC CUH MUST BE GREATER THAN 35,000 FT (LUNAR DRBITF} OR 85 NM
{EARTh ORBIT) FOR SUCCESSFUL COMPLETION GF THIS PRUGRAM,

(7)) THE CSI AND COH MANELVERS ARE ASSUMEC TC BE PARALLEL TO THE PLANE OF THE LM ORBIT, HOWEVER CREW MODIFICATION
OF CELTA viiy) COMPLNENTS MAY RESULT IN AN OLT-OF-PLANE CSI MANEUVER,

£8) LGC CUMPLTED VARI AHLES MAY BE STCREC FGR LATER VERIFICATIGN BY THE GROUNG. THESE STORAGE CAPABILITIES ARE
NORMALLY LIMITED ONLY TG THE PARAMETERS FUR ONE THRUSTING MANEUVER AY A TIME EXCEPT FOR CONCENTRIC FLIGHT PLAN
FANELWVER SELUENCES.

{5} THE RENDEZVOUS RADAR MAY OR MAY NOY BE ULSEU TO LPDATE VHE LM GR CSM STATE VECTORS FOR THIS PROGRAM. IF RADAR
LSE IS5 DESIRED THE KACAR WAS TURNEL ON ANC LOCKED ON THE CSM BY PREVICUS SELECTION GF P20. RADAR

SIGHTING MARKS WILL bE MADE AUTCMATECALLY APPROXIMATELY CMCE A MINUTE WHEN ENABLED BY THE TRACK AND UPDATE FLAGS.
THE RENDEZVOUS THKACKING MARK CUUNYEK IS LERUED BY THE SELECTIUN DF PZCQ ANU AFTER EACH THRUSTING MANEUYER.

(1C) THERE [S N3 REQUIREMENT FCR 1SS CPERATICGN DURING THIS PRCGRAM UNLESS AUT(OMATIC STATE VECTOR UPDATING IS DESIRED
BY TrE RENDEZVOUS NAVICAT ION PROGRAM (P2C), IF SELECTED, P2C wlLL DEFINE THE STATUS OF THE I5S.

t1l}p THIS PRUGKAM IS SELECTEUG BY THE ASTHENAUT BY DSKY ENTRY.
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« PRUGRAM
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SET TIG (CSKQ) Tus
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DISPLAY STORKEL TIg
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vCE NilL
R1=TIGICSI}-HRS
R2-TIGICSIY-MINS
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csaserars s

LI N T
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. . . « TARGETED T3 OCCUR .
4+ . . . . AT APGAPSIS UNLESS .
+02 . - . . THE APUAPSIS TIME .
+EDIT . . . . IS REPLACED BY SOME . ¥100
++ . - . . CTHER TIME.}) -
. - . - 4 <N .
. . . . . AM [ SATISFIED .
- . . . » WITH THIS VALUE? .
. - . . . Y N . . #110
. . . . « RECGRD THIS - .
. . . - - VALUE FOR FU- . .
- . . . « TURE TRANS- - -
. - . . « MISSICN TOQ THE . .
. . . + CSM. - .
. . . . . . .. #120
WAIT FCR XEY ECARL « aa « KEY IN PROCEED . .
ENTRY ch s es st st b b e e TTmTAA e . -
TERMINATE ELASH UPUN o .. I T . $139
RECEIPT CF PHRCCEEDtY weescsvsnasaanasanssrsnsseKEY IN V25F .
TERMINATEs GR NEW . as . . ANC L0OAD CESIREC N
CATA . . . « TIGICSI}. .
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oL M . . . - . earessssaas
o E ol ————————— - . . . .
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. «E . . . . FOR CGMPUTATICN CF -
. - aearean, . - TLAPOAPSISE? .
- . N . . (NCTE: THE LGC wlilL .
. ves . . . RE SPOND T A NEGA- .
. . . - . TIVE LGAD IN THE .
. G4 ¥O - . « SAME FASHIUN TFHAT iV .
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- CLMPLTE
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REQUEST RESPONSE aND
DISPLAY STLCREL Ny Eo
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Vo6 A35
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F+
+02
+ECIT

+02
++

+4+
+02
+rDi Y
T+

LUNEE) OF THE ACTIVE
VEHICLE AT wHICH
TIGICDH) SHUULD
CCCUR,

COGCCL=FLRST,
00002=SECUNDy ETC.

E - ELEVATIUN ANGLE
ThE ANGLE BETWEEN
THE CSK/LM LLS AN
THE CSM LOCAL HORIZ-
GNTAL FLANE AT T IC
{TPI} REFERENCED TC
ThE DIRECTIUN OF
FLIGHT (SEE SECT LGN
€.4.2,2 OF REET FOR
CETAILEC DES-
CRIPTICN) IN DEGREES
TO NEAREST .01
CEGREE.

CENTANG — THE ORBI-
TAL CENTRAL ANGLE CF
THE PASSIVE VEHICLE
CURING TRANSFER FHUOM
TEIG{TFI) TL TIME GF
INTERCEPT. IN DEG—
REES TO NEAREST .01
CEGREE,

{NOTEz IN THIS CASE
CENTYANG (R3) IS USEL
ONLY AS AN CPTILAN
CODE BY THE LGC. FOR
ANY VALUE GF CENT ARG
GCTHER THAN CCCOO THE
LGC wiLL CALCULATE
THE CDH PARAMEY ERS
FOR A TIGICOH} AT
N{180 L[EGREES) rRUM
THE CSI MANELVER
WHEKE N 15 SPECIFIED
it Rl. REFER SECT ION
Se4e.2.2 GF R567.)

RAT T FLR KEYBLARD
ENT RY

I I IR T S T N T T L D Y T A )
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" s 8 4 8 F 4 s * 4 & ¥ 4
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s 4 e " . .
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(NOTE: R3 WILL ORI~
CINALLY BE DISPLAYED
AS 000C0. IF THE
CREW WISHES TU EXER-
CISE THE NI1B0O CEG-
REES} CPTICN FCR CCH
MANEUVER DEFINITION,
LCAC ANY NUMBER
OTHER THAN 0CGGQO IN
R3. REFER SECTION
5.44242 CF R567.)

RECOREC THESE "
VALUES FCR FUTURE .
TRANSMISS5I0ON TO .
THE CSM. .

s ¢ 0 4 8 4 a0
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GF STORED TIG (TP}

AM [ SATISFIEC
Wl TH THES VALUE?
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.E .N STORE CATA .
WD WA mmem———— e
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RESET FINAL
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BASEC LA ThE STL-
rED TARGET PAKA-
METERS, COMPUTE
THE PARAMETEKS
ASSUCIATED wiTH
CST ANL CCH AS
VE SCRIBEL IM SEC-
TIuN S.4.2.2 UF
R567 .

ESTABLI SH ALARNM
S 3H

(Ay CN FIRST
ITERATIUN THERE
IS AT INTER-
SECTICN CF

THE CESIRED LUS
AT TPL1 wiTr ThE
CIRCLE DESLRIbB-
EC IN SELT IuN
Sa4e2 2 LF
R567.

{ALANM CCLE
COe00}

(EY CN ANY TWG
CLNSECULTI VE
ITERATIUNS Tht
MAGNITULE GF
JELTA wICSE) 1S
GHREATER ThaN
1300 FPs.
{ALARM CUODE
JUs0b }
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TICN CEUNTER
EXCEEDS 1%
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VING AT A FRC-
BLEPM SCLLTION.
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PONSE ANO DISPLAY
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(CLH)
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TIvE VEHAICLE IS
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DELTA TICSK/CDHI-
TIGECCH) MINUS
TIG (CSI)e COM-
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SECS AKE DISPLAY-
ECe TC NEAREST
SEC.

CELTA TICERTPIN~
TIG{TPIY MINLS
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PURPOSE:

ASSUMPTICNS:

711

CSM CONSTANT LELTA ALTITUDE (COH) REV 23 £2/03/69
TARGETING PRCGRANM (F73)

(L) TC CALCULATE PARAMETERS ASSOCIATED WITH THE CONCENTRIC FLIGHT PLAN MANEUVERS WITH THE EXCEPT [ON OF CO-ELLIPTIC
SEQUENCE INITIATIGN (CSI) FCR CSM EXECUT ICN UF FHE MANEUVERS UNDER CONTROL OF THE CMC. THE CONGCENTRIC FLIGHT PLAN
MANEUVERS ARE TRE CO-ELLIPTIC SEQUENCE INITIATION (CSI}, THE CUNSTANT DELTA ALTITUDE MANEUVER (CDHI, THE TRANSFER
PHASE INRITEATICN (TPIV, ANL ThE TRANSFER PHASE FINAL {TPF) OR BRAKING MANE UVER.

(2) TO CALCULATE THESE PARAMETERS BASED LPUN MANEUVER DATA APPROVED AND KEYED INTQO THE LGC BY THE ASTRINAUT,

f2) TO DESPLAY TC THE ASTRCMAUT ANC ThE GRCUND CEPENCENT VARIABLES ASSGCIATED WITH THE CONCENTRIC FLEGHT PLAN
MANEUVERS FOR APPRUVAL BY THE ASTRUNAUT/GROUND.

{1} THIS PROGRAM I35 BASED UPON PREVICUS CCMPLET IUN OF THE CU-ELL IPTIL SEGUENCE INITIATION {CSI} TARGETING PROGRAM
(P72). THEREFORE:

LA) AT A SELECTED TPI TIME THE LINE CF SIGHT BETWEEN THE CSM AND THE LM wWAS SELECTED TO BE A PRESCRIBEC ANGLE (E}
FRUM THE HORIZONTAL PLANE DEFINED AT THE CSM POSITICA.

(B) THE TIME BETWEEM CSI IGANITICN ANC CCH IGNIT IGN WAS COMPUTED T3 BRE GREATER THAN 10 MINUTES.

{C} TrE TIME PETWEEN CDK IGNITION AND TPI IGNITICN WAS CCMPUTED TD BE GREATER ThAN 10 MINUTES.

(2) THE VARIATICN CF YHE AMLYITLCE CIFFERENCE BETWEEN THE ORBITS WAS MINIMIZED.

(E} CS1 BURM WAS CEFIMEC SUCH THAT THE IMPULSIVE DELTA V WAS [N THE CSM HDRIZONTAL PLANE AT CSI IGNITION.

{F) Tre PERICENTER ALTITUDES OF THE ORBITS FULLOWING CS1 AAND CDH WERE CLMPUTEC TO EBE GREATER THAN 35,000 FT.
[LUNAR CREIT) GR 85 NM {EARTH ORBIT).

fG) THE CSI AND CDH MANEUVERS WERE ASSUMED TU BE PARALLEL FOU THE PLANE OF THE LM ORBIT, HOWEVER CHEW
MCOIFICATICN CF DELTA vILV) COMPLNENTS MAY HAVE RESULTED IN AN OUT-OF-PLANE CSI MANELVER.

UNLESS Thi INPLTS TU THIS PRUGRAM ARE CHANGED FROM THCSE vALUES INSERTED IN P72, THE CALCULATED PARAMETERS FOR THE
REMAINING MANEUVERS CF THE CUNCENTRIC FLIGKT PLAN WILL VARY FROM THOSE GRIGINALLY CALCULATED ANC DISPLAYED CNLY OUE
TG THE CONTINLCLS RADAR LFCATING CF THE &M CR CSM CGREIT.

(2} LGC CCMFLTEL vARITAPLES MAY BE STUKEC FOR LATER VERIFICATION BY THE GROUNY, THESE STCRAGE CAPABYILITIES ARE NORMALLY
LIMITED OWLY TG THE PAKAMETERS FCR GNE THRULSTING MANEUVER AT A TIME EXCEPT FL CONCENTRIC FLEGHT PLAN MANE UVER
SEQUENCES o

[ER THE RENDEZWCLS RADAR #AY CR MAY NCT BE USEC TC UPCATE THE LM DR CSM STATE VECTORS FIR THIS PROGRAM, [F RADAR

USE In 9ESIKED THE RADAY 3HUULD HAVE SEEN TURNED UN ANY LOCKED UN THE CSM BY PREV IGUS SELECTION OF P29, RADAR

SIGHTING MARKS will BE MACE AJTCMAT ICALLY APPHUXIMATELY ONCE A MINUTE WAEN ENA3LFD BY THE TRACK AND UFUATE FLAGS.

THE KEMNUELVUUS TRACKING MARK COULNTER IS ZERCEC HY THE SELECTICGN OF P20 250 AFTER EACH THRUSTING MANEUVEF.

(4) THERE IS5 NC KELUIRENENT FOR 155 OPERATIUN DURKING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING [S DESIRECD
BY THE REMNDEZVUUS AVIGATIUN PRLGRAM {P20)e IF SELECTED, Pz WILL DEFINE THE STATUS DOF THE [S5S.

{51 THI3 PKCGRAM IS SELECT#C FY THE ASTRONAUT By 25¥Y ENTRY,

PT3/LUMI NARY
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a e * 408

KEY IN PROCEED

MGNITGR DSKY:
OB SERVE VERB-

NOUN FLASH TO

REQUEST RE-

SPONSE AND DI S-

PLAY OF DELTA

V (Lv} FOR COH

AM [ SATISFIED
wITH THESE

R R S SR

* " 4 8 8 45 "

.

5 % 4 2 B 4 " B B Y 4 a4 % e Y 4 s s og Vg o b oy

LN N T A R I T R DR B B N

. 4+ T s

i
"
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#3B0

#3930
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g

LI N L T T TR T B T T T R D BT I B )

PO T N R R R I T T T S S o I T T S SR )

AT TIGICCE) ALDNG
{RXv) XR. IN FPS
TO NEAREST .1
FPS.

DELTA VY (LV) -
CUOMPGNENY CF §¥#—
PULSIVE DELTA V
AT TIG(CCH) ALONG
VER. IN FPS TC
NEAREST .1 FPS.

DELTA wvZULV) -
COMPONENT OF IM-
PLLSEVE DELTA v
AT TIGICDH) ALONG
-R. IN FP5 TO
NEAREST .1 FPS

WHERE R IS CSM
GEOGCENTRIC {EARTH
GRBIT) OR SELENG-
CENTRIC (LUNAR
OrRBIY} RADIUS
VECFUR ANC V IS
CSk INERTIAL VEL-
OCI¥Y VECTOR AT
TIG(CLH} .

wAIT FCR KEYEGARCE
ENTRY

v bwn e

[ T B B

I I I N I R L I T T O T R B T R R RS T L S T N S T S T I R R Y R N I A T TR |

+

T L I T L

R I R I T

L N L T TR B S T R R S R T B ST R S S S I L R T R B SR RO R R B S I )

*

.

ssanseana e

L I T T S A L SR SRR )

e & % 4 T 4 & " 4 o % 5 & 8o * s g Mgy ks s

[ L T T R R B R R I ]

VALUES?

(NOT Ez CREW HAS
THE CPTION AT
THIS TIME TO
REDEFINE THE
DELTA v (LW
COMPONENTS FOR
THE SUBSEQUENT
THRUSTING MAN-
EUVER. THIS
CAPABILITY WILL
NORMALLY BE
EXERCISED TO
CORRECT OUT-OF-
PLANENESS BY
FIRST SELECTING
THE RENDEZVOUS
OUT-OF-PLANE
DISPLAY ROUTINE
(R36)(VIOE) AND
THER MODIFY ING
DELTA VY (Lv).
HOWEVER IT MUST
BE REMEMBEREC
THAT THE R36
CALCULAT ION IS
BASED UPON AN
ACTIVE LM,

L I L T T R R S N R L T T T I T

« KEY IN V2SE
« AND LGAD DE-
- SIRED DELTA
« ¥V VALUES

a * 4 s 4 4 P @

RECGRD THESE
VALUES FOR FUFURE

L R T T T T T T T B S R SRR B R S B R ]

* 5 e * s o8 * s " s et s
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o
=
=
(=)
— . & =
(%]
[P I}
¥ 4
rw
VI
z
<l W
o T
Ll
L T R e

L N I T I R )

07

sesvsesanseannasncsanss KEY IN PROCEED

» TERMINATE FLASK

#450

LPON RECEIPT CF

TERMIN-
CR NEW LCATA

« PROCEED,
ATE,

sNEW
«CATA

R

T
«E

Q. o
LA ]

-0
+C

«M STORE CATA

o
2@
-
-»
. v
«
L I
L
LI
'
F
|
|
e
|
I
1
|
—F
LI
Wy o
. g *

Besassssssssae

)
«E

4 4 0 g 3 % 5 gt x b 9 g

#470

- GC TC
LT
BELCW

LI B B

[ B T

Is FINAL FLAGC SET?

«N

SET MGA LCISPLAY

IN R3 {BELGw)

#480

-LgcCl.

#4690

(EELCW ) =

R3

« SET MGA DISPLAY
IN

PT3/ LUMENARY



o

HOLD

MON

~-00002.

P T S

FLASH VERB-NCUN TO

REQUE ST RESPUNSE AND sveecvas

CISPLAY M, TFi AND
PG A;

VIEN4S

RI-~M

R2-TF1

R 3—-MGA

¥ — THE NUMBER CF
MARKS MADE SINCE THE
RR TRACK ING MARK
COLNTER WwAS ZERCED
(SEE ASSUMPTION 6
GF P20)

TFI — TIME FROM TIG
(CCr). 1M MIN AND

SEC TL NEAREST SEC.
MAX READING IS 59B59.
SIGN IS - BEFCRE, +
AFTER TIGICODH).

THE MICCLE GIMBAL
ANGLE DISPLAY 15 MhCT
PERT INENT TO THIS
PRCGRAM. THEREFORE:

{A) WHEN LCISPLAY-—
ED AT ANY TIME
GTHER THAN THE
LAST PASS THROUGH
THE FPRCGRAM THE
VALUE 1S -C0GQl

tB) €n THE LAST
PASS THE VALUE IS
-00002.

LRI

L T

L I N L R ST T DT T Y I N R L T T R S T TR T B B Y

L R N L T T T )

LI O L L L T

sssasmssane

L A A L

L T T R T T TR R

MONITOR DSKYs

0BS ERVE v ERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
CF My TF1 AND MGA.

WAS THIS THE LAST
PASS THROUGH THE
PROGGRAM?

Y ) N«

DU I WISH TC
TERMINATE THE
MARK PROCESS ANC
DO THE FINAL PASS
THROUGH THE
PROGRAM?

- N-

L R A L A L A N R A
.

.
« % g 2 " & 3 4 g o3 8 4 s 0

. % & g
.
LI I I R O N I I L I

PR R S R T T e I S I A T I R

« ' 4 8 * v a % g a8 4 g

* " & & * 8 ¢ * g s e

T & 4 % B g% = sk o Yo
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723

! . P . . PT3 /LUMI NARY
WAL T FUR KEYBOARD massesesrsanssssoseen KEY IN PRUOCEED. . -
ENTRY . e . .

_________________ #550
KEY [IN RECYCLE
v3z2E

TERMENATE FLASH UPON "
RECEIPT OF PROCEEDy sesvecee.
TERMINATE, UR .
RECYCLE

“ 4 & 4

oP o7 -R
«R -k .E
«0 -R -C
.C oM -
«E -1 «C
«E «N oL
oG «A 13
.7 -

saseanses

#560

.

«E ssasensessasa

P L N R L A T R B T T R R T T B L L T L T R R S

- GC TC .
. "AN KAS THIS THE LAST .
. BELCW PASS THROUGH THE . #570
. PROGRAM? .
- -Y N .
1S THE FINAL FLAG - . . .
SET? . . . .
.Y Ne . .
: ———— e —— . - #580
« SET THE FINAL . .
« FLAG . .
: == #590
. TRANSMIT ALL MANEU- :
. VER PARAMETERS TC

PT3/ LUMINARY

L L I BT I )



1

" THE (5HM.

- llAll : “AII

. FRCM . FROM

- ABOVE . ABOVE
CG FINAL AUTCMATIC . . 00 FINAL AUTUMATIC
REQUE ST TERMINATE esressssavnsssannsss REQGUEST TERMINATE
RGUT INE (ROO} . . ROLTINE (ROOD) .

EXIT PT3 ExIT P73

CHANGE CONTROL NOTES

LOGEC REV Ol
REV 02
REV 03

PCR 54(C,623
PCR 752, EOITORIAL
ECITGRI A

124
P73/ LUMINARY

#600
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PURPQSE:

++
+

ASSUNPT IONS :
+02

+EDJT

P S RN B S K O TR T e

-
* O
~N

PROG
CONT

725

CSM TRANSFER PHASE INITIATION (TPL) TARGETING REV 02 12703/69
PRCGRAM (P74}

(1) TC CALCULATE THE REQUIRED DELTA ¥V AND OTHER INITIAL CONDITIONS REQUIRED BY THE CMC FCR CSM EXEGITION OF THE
TRANSFER PHASE EINITIATLCN (TPI} MANEUVER, GIVEN:
{A) TIME OF IGNITION TIG (TPI) OR THE ELEVATION ANGLE (E) OF THE CSM/LM LOS AT TIGITPI).

(B) CENTRAL AMGLE CF TRANSFER ([CENTANG) FREM TICG(TPI) TO INTERCEPT TIME.
(2) TC CALCULATE TIC (TPI) GIVEN E OR E GIVEN TIG (TPI).
(3) YO CALCULATE THESE PARAMETERS BASED LUPCh MANEUVER CATA APPROV ED AND KEYED INTO THE LGC B8Y YHE ASTRONAUT.

(%) TC UISPLAY TC THE ASTRONAUT ANC THE GROUNG CERTAIN DEPENDENT VARTABLES ASSOCIATED Wl TH THE MANEUVER FGR
APPROVAL BY THE ASTRONAUT/GROUND.

1) LGC CUMPUTED VARIABLES MAY BE STURED FLR LATER VERIFICATIGN BY THE GROUNC. THESE STORAGE CAPABILEITIES ARE
LIMITED CNLY TU THE PARAMETERS FOR OME THRUSTING MANEUVER AT A TIME EXCEPT FOR CONCENTRIC FEIGHT PLAN MANEJVER
SECLENCES.

(2} THE RENGEZVCUS RADAR MAY OR MAY NOT BE USED TO UPDATE THE LM OR CSM STATE VECTCRS FCR THIS PROGRAM. IF RADAR
USE 13 DESIKED THE RADAR SHCULD BE TURNED GN AND LOCKED CA THE CSM BY PREVIOUS SELECTION OF P20, RADAR SIGHTING MARKS
WILL BE MADE AUTGMATICALLY APPROXIMATELY ONCE A MINUTE WHEN ENABLED BY THE TRACK AND UPDATE FLAGS (SEE P20). THE
RENDEZVOLS TRACKING MARK (OUNTER IS ZEROED BY THE SELECTION OF P20 AND AF TER EACH THRUSTING MANE UVER.

{3) TFHERE IS NO REQUIREMENT FOR ISS UPERATION DURING THIS PRCGRAM UNLESS AUTCMATIC STATE VECTOR UPDAT ING IS DESIRED
BY THE ARENDEZVOUS NAVIGATION PROGRAM (P20). IF SELECTED, P20 WILL DEFINE THE STATUS OF THE ISS.

(4] ONCE THE PARAMETERS REQUIRED FOR LOMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIEDy THE VALUE OF THE
ACTIVE VEHICLE CEMTRAL ANGLE COF TRANSFER IS COMPUTED AND STORED. THIS NUMBER wWILL BE AVAILABLE FOR DISPLAY YO THE
ASTRONAUT THROUGH THE LSE OF VO06N52.

THE ASTRUNAUT WOULC CALL THIS OISPLAY TO VERIFY THAT THE CENTRAL AN3LE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WL THIN 17C VO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHIULD REASSESS THE INPUT TARGETING
PARAMETERS BASEC UPUN DELTA V AND EXPECTED MANEUVER TIME.

{5} THIS PROGRAM IS SELECTED BY THE ASTRCNAUT BY CSKY ENTRY.

LGC GRCUND CREHW

+CREW

LI I L I B T

P74 /L UNI NARY



et

START (5™ TRANSFER

PHASE INITIATION
{TPI) TARGETING
PROGRAM {P74)
CISPLAY P74

P N Y R I I Y

L R E R T R RN I

RESET ACTIVE VEHICLE

FL AG

SEY UPCATE FLAG

*

SET TRACK FLAG

L T TR T Y

I T O -

+

. .
- .
. .
. -
- .
. .
. .
- -
- .
. .
- .

* & A " 8 s T 8 4 " 5 s T 3 oaos " e g % 4 g o s g o q % oo

« PROGRAM

«SELECTION

e

.

KEY IN CSM TRANSFER
PHASE INITIATION

(TPI) TARGETVING
PROGRAM (PT4)

T4E

MONI TOR
OBSERVE
PT4

DSKY:

DisPLAY OF

seesan

. -
- .
- .
. -
- .
- .
. .
- .
- .
- .
. -
- .
. -
- .

T R L T T T T T T O P ST T T S S
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HOLD

aseseseea REQUEST RESPONSE AND

SNAP

LA
LI R ]

]

FLASH VERB-NCUN TC

CISPLAY STCREC T!IC
{TPL) CALCLLATED
FROM PREVIOUS
PRCGRANS 3
vie N37
RI-TIGC (TPI}-HRS
R2=T16 {TPU)~VIN
R3TIG {TPI)~SEC

TIG(TPII-TIME CF TPI
IGNITION (GET).

IN HRSs MINs, SEC

TO NEAREST .01 SEC.

L T R A O L T I R O e L I S e )

wAIT FCR KEY BGARD
ENTRY

R L L T T T P SO S SR B S I

P L

LI L N

P O R I L O I R S B T I T L T T B R

L T T S T DT T T L A

R R Y

-

L I ]

-

[ N T L T L I T S Y TR Y SO T T I P L L T

LI

LI S S I R R BT T N I I O

s 8 * & »
PR P Y

. s 8 8 v

MUON ITOR OSKY:
UBSERVE VERB—NCUN
« FLASH TO REQUE ST

RESPUNSE AND DISPLAY

OF TIG (TPIL)

STORED FROM PREVIDUS

PRCGRAMS .

¢ s 4 % 2 s * s

AM [ SATISFIED wITH

THIS VALUE?

{NOTE? THIS PRLGRAM

ALWAYS REQUIRES AN

INITIAL VALUE OF
TIG(TPL} WHICH IS
WITHIN 30 MINUTES

OF THE ACTUAL VALUE

EVEN IF TIG (TPIL)
TO BE CALCULATED

FRCM A SPECIFLED E.)

oY N

RECORD THIS
VALUE FOR FUTWRE
TRANSMISS ION TO
THE € SM.

« KEY IN PROCEED

s 0% % 4 8 % & g 8 VY B g % g & % 5 oa b

L B I |

L N A

.

[ T L B L LA R T

-
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#90

#100
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P . . . - PT4/LUMINARY
TERMINATE FLASH ULPON .. , v » KEY [N V25E ANC .
RECEIPT UF PROCEEDs vevocasseasasasssssssnsas LOAD THE DESIRED
TERMINATE, OR NEW e o » . TiG .
DATA . e . ¢ TTTmm s eem——we .
P T « NEW PR . - . . #110
R .E DATA . . - . . "
«C «R . - . B - . .
.C oM memem—ee e . . . . M -
-£ «l STORE DATA . . . . . .
.E o e PR - . . .
0 oA . . . - . . .
. aT . . . . . . .
- -E A saesans L - - AR SBESTESRSS
- oy . . - #120
« GG T0 . . .
. "aAn . . .
+ BELCH - . .
DEFINE CENTANG = 13C . . -
CEGREES FOR CISPLAY - . .
BELCW . . . f130
SET N=0O . . .
. . - . #140
HOLD . FLASH VERB—NGUM . . es MUNITOR QOSKY: B
wesnveans TO REQUEST RES- sreancssncecannsssss UBSERVE VERB-NCUN »
SNAP PCNSE ANC CISPLAY - e «e« FLASH TG REQUEST .
CF Ny STCRED Es AND . « RESPONSE AND CISPLAY .
. . . PT4/LUMI NARY

(

>
.
.
3
—
.



++
+02
+EDIT
++

CENTANG:
VCE NS5
fil-N
R2-E
R 3-CENTANG

N—~THE FLTURE AP-
S1DAL CROSSING
{AFLCERNTER GR
PERICENTER) OF THE
ACT IVE VEHICLE AT
wHICH TIG(CLH)
SHULLU OCCLR.
0000 1=F IRST
UC002 =SECCND
ETC.
(NOTE:
IN THI S CASE, N IS
THE NUMBER OF TAR-
GET CFFSETS . WHhEN
N 1S ZERG, USE
CONIC INTEGRATIUN
TC CETERMINE THE
INITIAL PCSITICA
AND VELOLITY OF
THE TARGET AT [IN-
TERLCEP T TIME. mWHEN
N IS NON—ZERO, USE
PRECISICN INTEGRA-
TION AND THE IN-
CICATELC NUMBER OF
OFF SETS.)
00000-KEPLER
CONIC IN—
JEGRATICN
WITh NOD
TARGET
OFFSET

GCOOL-PRECISICN
INTEGRA~
TIUN WITh
CNE TARGET
OFF SET

0CO02—-PRECISICN
INTEGRATICN

LR T T R

B s b & 4

.

L T T T T T O e S T T T T T T S A S NPT T T TP

L N e

LS T I Y

LA S I L T T O D T B R A T )

GF N,

STCGRED E AND

CENT ANG:

L

-

P R e N N T T T T T Y

s+ * 4 ¢ o4 " s a0

P e e

!

729
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#1760

#180

£190
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Wl TH ThC
TARGET
CFFSETS

ETC.)

E~ELEVATICGN ANGLE
BEThEEN THE T SM/
L¥ LCS ANC THE
CSF LOCAL HCRI-
IONT AL AT TIG
{TPI) REFERENCECD
TC THE DIRECTICN
OF FL IGKT (SEE
SECTICN 5.4.2 CF
R567 FGR DETAILED
CESCRIPTIOND}. 1IN
DEGREES TO MEAREST
+01 DEGREE,

CENTANG-THE ORBIT-
AL CENTRAL ANGLE
CF THE PASSIVE
VEHICLE OURING
TRANSFER FROM
TIG(TPI) TC T IME
OF INTERCEPT. [N
CEGREES TO NEAREST
+0l CEGREE.

hA
EN

LA )

IT FCR KEY EGARC
TRY

L T R O T T R TP P

L I T T e e e T I T T T T T S O T

L N O R T T I S ')

LIRS B N L T e R I R N R R B I T T S R T L

L T R
[}

LR R R R R

L I R L T I T S I R

[ N A S T e I S I R R Y

L I T T T TP

DO I WISH THE LGC TOD
CALCULATE E7?

LER )

L N B R R I B DS B B R T T T T S

e a8 * s 5 8 b a4 4 a0

L I T B S

« & 3 & ® 3 3 8 g

KEY IN ¥Y21E AND
LOAC N AS DE-
SIRED IN Rl, AND
KEY IN V22E AND
LOAC +00000 IN
RZs AND KEY IA
V23E AND LOAD
CENT ANG AS
DESIRED N

R3,

L T T I T ]

......-c.l.on.c-.-|.lc.‘au'.ll.o-'-o'-c'-.'-o'-.-..

L T T T
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W17 . . . . .. PT4/ LUMINARY
. . . . . #250
. . AM I SATISFIED .
.. . WITH THE PRESENT .
.. . VALUE CF E? .
. . . Y N. .
. . . . KEY IN V21E . #2560
. . . . AND LDAD N AS .
. . . OES IRED IN .
.e . . . Ri, AND .
teeceenssetatanaaansnsse KEY IN V22E .
.o . . . ANG LOAC .
. .. . . E AS DESIRED .
+02 - . - . IN R2, AND .
+EDIT .« . . . KEY IN V23E .
= .. . . AND LOAD .
. . . . CENT ANG . #270
. . . . AS DESIRED .
« . - « IN R3, -
- . . o #280
.. . RECORD THIS VALUE
. . . FOR FUTURE TRANS-
.. . MISSIGN TO THE CSM.
TERMINATE FLASH UPON .. . B e
RECEIPT OF PRUCEED) seesevessssassssasaa KEY IN PROCEED
TERMINATE: OR NEW .. . - m———————— #2350
N NEW .. ..
SR LE JCATA . . . .
. . . .. .. PT4/LUMINARY

.
.
.
2
.
.
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+R
oM
ol
«N
«A
T
«E

.0
«C
+E
.E
<D

STURE DATA

.

#3900

#1310

P P L

PO I Y I

L I I PR

RESET CCMF E FLAG

IS E SPECIFIED TO

BE +CCCOO?

#320

«N

.Y

SET CCMF E FLAG

-

#3130

RESET FINAL FLAG

SsasserrasuarerRnnney

measospeanas

#340

[ U T ]

| w “. .
1 .

1 1<

| = O

| =0

| o

| @O

| W

i

[ |

1 |
=W}

[ -2 |

| a | >

| = PR )
(=N

LEEE I I N

RESET UPLATE FLAC

LI

PT4/LUMINARY
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#360
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FLAG

3
CCMPUTE E FOR
SPECIFIED

. TIGITP L}

Y

IS5 COMP
-« SET?

-
-

b2

#370
#380
¥390
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.
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T34
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RECEIPT OF
PROCEED, RECY-
OR TERMI-

CLE,
NATE

#410
7420
#430
#440
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w22

#450

.
-
-
-
.
-

.
-
.

-

ThIS CON-.
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CALCLLATED
TIGITPIL):
vOeN37
R1-TIGLTPI}
~HRS
RZ-HGITPI)
-MINS
RI-TEG(TPI}
- SEC S.

@ & g g & 4 8 8 5 B g g e b

{NCTE: FCR DE-.
FINITION SEE .
ABCVE) . .

WAIT FCOR KEY-—
BUARD EANTRY

TERMINATE
FLASH UPON
RECEIPT OF
PROCEED, RE-
CYCLer OR
TERMINATE

.
i
N
—_—
+
[g]
[ I B AR '}
PR T R L T T T R R T T I R P I I R N R R e

BASED ON STORED
TARGET PARAMETERS

semset e
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CUEST RE-
SPONSE AND
CISPLAY OF
CALCULATED
TiGETPI}.

RECORD THIS
VALUE FCR
FUTURE TRANS—
MISS ION

TC THE CSM,

KEY IN
PROCEED

P L Y L I T P T B TR By

a % & a ® 9 % 4 408 4 4

a & % & 2 % g 4 * st e 0 s oe st e
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S NAP

s T e

P T T T

L N N I L L Y T L Y S Y T T I DL R B B Y

L I N I T D T I S B )

COMPLTE THE PARA-
METERS ASSOCIATED
WITH TPI AND

TPF AS UESCRIBED
IN SECTIUN
5.4.2.4 OF R56T.

RESET EXTERNAL
DELTA V FLAG

FLASH YERB-NOUN
TO REQLEST RE-
SPONSE ANC DIS-
PLAY CALCULATED
PER ALTs DELTA
VITPI)}y AND CELTA
VIUIPF) :

VOeNSSE

RL-PER ALT

R2-DELTA Y({TPI)

R3-CELTA V{TPF)

PER ALT-ALTITWDE
OF POST TP1 PERI-
GEE ABGVE THE
LAWCH PAD

RACIUS (EARTH
ORBIT) CR ALTI-
TUDE OF PERILUNE
ABCVE THE LUNAR
RADILS AT THE
MOST RECENTLY DE-
FINEC LANCING
SITE {L LNAR
ORBIT)I. EN NAUT|-
CAL MILES TO

LR REY Y]

L A A )

L . L I T O T R B T I A O L I T R S

s

L I N N . T I I D I DL T T R B B O I T T R Y )

LR T S N T L T TEE R S SO R I
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L I O R R I e N N L N L I N L
LI L N O L L I T B R R T R I T R

MON ITOR DSKY:
CBSERVE VERB-
NOUN FLASH TG
REQUEST RESPONSE
AND DISPLAY CF
CALCUMLATED PER
AlLT, DELTA
VITPL) sy AND
DELTA VITPF).

L N I I BT T T T T B TR R R R N L T T I R B
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NEAREST .1 NK.

DELTA V(TPI)-RE-
CUIRED IMPULS IVE
DELTA v TC ACCCM-~
PLISF TPI MANEU-
VER AT TIGETPI).
IN FPS TO NEAREST
«1 FPS.

DELTA VI TPFI-RE-
QUIRED IMPULSIVE
DELTA ¥ TC ACCCM-
PLISH TPF MANEU-
VER AT TIME OF

INTERCEPT. IN FPS
TG NEAREST .1 FPS

wAIT FUR KEYBUARD
ENTRY

TERMINATE FLASH
LPCN RECEIPT CF
PROCEED, RECYCLE »
CR TERMINATE

LI R Y A LA T T TR R TS R T )

-P T -R
«R «E «E
«C R G
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RECGRD THESE
VALUES FOR FUT-
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IS THIS THE
FINAL PASS
THRCUGH THIS
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FLAG .
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(L L I N T T A T R S TR Y

RESET NEW
TARGET FLAG

4 3 8 & 3 P a2 o v,

FLASH VERE-
NCUN TG RE-

QUEST RESPUNSE

ANC CLSPLAY
CALCULATED
COMPONENTS OF
CELTA viLv)
FOR TPi;
VO6NB1
R1-DELTA
VXL V)
RZ-DELT 2
vyiLwv)
R3-DELTA
VZI{LV}

CELTA VXILV)-
COMPUNENT CF
IMPLL ST VE
CELTA v AT

TIGLTPI) ALCMG
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UBSERVE
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QUEST RES—
PONSE AND
CISPLAY OF
DELTA viLV}
FOR TPI
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FIEDC WITH

THE SE VAL UE 57
(NOTE: CREW
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TION AT THIS
TIME TO RE-
DEFINE THE
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)
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TIGITPI} ALONG
VXR. Ih FPS TC
NEAREST .1 FPS

DELTA VvZiLvi-
CUMPUNENT OF
IFMPLLST VE
DELTA ¥ AT
TIG(TPI} ALGNG
~Re IN FPS TC
NEAREST -1 FPS

WHERE R IS5 THE
CSM CEQCENTRIC
{EARTH CRBIT)
OR SELENUCEN-
TRIC (LUNAR
ORBITY RACILS
VECTOR ANG ¥
IS THE CSM IN-
ERTIAL VELO-
CITY VECTOR aT
TIG{TPII.

WAI T FCR KEY-
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DISPLAY ROU-
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HOWEVER (T
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THE R36
CALCULATEON
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VCENSS

R1-CELTA
R2-CELTA
R3~DELTA

{NCTE: FOR
NITION SEE
TICM 5.4.2.4 OF
RSE£7}

Vi(L0S).
vyZILES ).
V3{LOS).

DEFI~
SEC~

.1

DELTA VILCS)-EACH
COMPONENT IN FPS
TO NEAREST
FPS.

& * 8 a 8 4 & 2 5 & ¥ 3 g4 5 B 3 ® 4 3 B 3

TERMI NATE FLASH
UPON RECEIPT OF
PRCCEEL,
OR TERMINA TE

RAIT FOR KEYBOARED
ENTRY

RECYCLE,

LI N L L I I R S I I L L B

P
«R
«G

IS THE FINAL FLAG

SET?

[ L I Y
=

[ N N

-

L S S N I L ]

desanames

L T T I R R R N I R I I T L T R O R R T R R T I LA I N B L

se2eversrnsennw

LA T B ] . . + & * a3

" & 3 % 4 & W g B g 4 b
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DELT A VILOS).

RECCRD THESE
VALUES FOR
FUTURE TRANS-
MISSION TO TEHE
C5M,

+« KEY IN PROCEED
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HOLD

MGN

++
+C2
+ECIT

L N O R I S

LT BT
S e b g g

SET MGA GISPLAY

IN R3IBELOW .
= =000¢1. .
. SET MGA OIS~
. PLAY IN R3
. (BELCW) =

. -Ccoc2.

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DI SPLAY CF M, TFI
AND MGA;

L2E-1.53
Rl — M
R2 -~ TF[
R3 — MGA

M—THE NUMBER OF
KARKS MACE SINCE TrRE
RR TRACKING MARK
COUNTER WAS ZEROED
(SEE ASSUMPTION 6

OF P2C.}

TFI-TIME FRCM
TIG{TPL). IN MIN AND
SEC TO NEAREST SEC.
MAX REACING 1S
59B5S. SIGN IS

— EEFURE + AFTER
HGETPI) .

MCGA-TFE MICCLE CIMBAL
ANGLE IS NCT PERTIN-
ENT TG THIS PROGRAM.

assaaasae

LI R e e R R R I T T R R S I T T L T

LI S I Y I LA )

mesemssneaa

ngm
FRCH
ABDOVE

LI R L T e R R I T T T

s ea

L R e L N N T L I

.

MCNETOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF M, TFI AND MGA.

L N ]

WAS THIS THE LAST
PASS THROUGH THE
PROGRAM ?

DC I WiISH TO
TERMINATE THE

TR I L IR R R B

LI}

L O L e R R L T T T T

L L N R
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+ . . . P14/ LUMINARY
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+ . . -
+ - - -
++ THER EFORE 3 . + MARK PROCESS ANC
. « DO THE FINAL PASS .
(A) WHEN DISPLAY- . « THROUGH THE .
ED AT ANY TIME . - PROGRAM? .
CTFER THAN THE . § mmmmm e . #940
LAST PASS THROLGH . .Y Ne .
THE PROGRAM ThE . . . o« .
VALUE 1S =-00001 . - . .« .
(B} ON THE LAST . . . - .
PASS THE VALUE IS . . . . .
-ccecz, . . . . .
. . . .- . #950
WAIT FOR KEYBUARD  oeveveecesssecssases KEY [N PROCEED. . .
ENTRY . . . .
TERMINATE FLASH GPON . . . - .
RECEIPT UF PROCEED, «cisveeuuceseacsnass o KEY IN RECYCLE .
TERMINATE, OR RE- . . . V32E . #960
CYCLE . . - .
2T R . . . .
R LE -E . . . .
.u .R -C - - LE LR N N NN )
L M .Y . . .
B LI .C . . .
S oL . . .
oL A -E . - .
. .7 . . WAS ThIS THE LAST . #970
. N3 vessesecenaans PASS THROUGH ThE .
. . . PROGRAM? .
. . . .Y N
. 6GCTO . . . .
- BAN - - - .
. BELOW . . ceseens
S — . . #9380
IS THE FINAL FLAG . .
SET? . .
Y N. . .
. . . . PT4/LUMINARY
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REGUEST TERMINATE
ROUTINE (RCQ)

FLAG

.. L All
. FRCM
. ABCVE

FINAL AUTOMATIC

EXIT P74

CHANGE CCNTREL NGTES

REV Ol

PCR 627

REY GClLLM 1A} PCR 268
REV Ol{LuM 1B} PCR 812.2

REV €2

ECETCRIAL

tewrssavenrnranse

anssnerssesnsnnvsass REQUEST TERMINATE

-

TRANSMIT ALL MANEU-
VER PARAMETERS TG
THE (SM.

DO FINAL AUTOMATIC

RGUT INE (ROD),

———— e e e e —

.
»
-

EXIT P74
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PURPOSE:

ASSUMPTILNS:

749

CSM TRANSFER PHASE FIDCCURSE (TPM) TARGETING PROGRAM (P 75) REV 03 12/03/69

(1) TC CALCULATE THE AEQUIRED CELTA V AND OTHER INITIAL CONDITIONS REQUERED BY THE CMC FOR CSM EXECUT ION OF THE NEXT
MIOCQURSE CORRECTIOM GF THE TRANSFER PHASE GF AN ACT IVE CSM RENDEZVIUS.

(1} THERE IS NO REQUIREMENT FOR IS5 OPERATION ODURING THI S PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDAT ING IS DES IRED
BY THE RENDEZVOUS NAYIGATICN PROGRAM (P20). IF SELECTED, P20 WILL DEFINE THE SFATUS OF THE ISS.

(2} THE RENDEZVOUS RALAR IS UN AND IS LOCKED ON THE CSM. THIS wAS DONE GURING PREVICUS SELECTION OF P20. RADAR
SIGHTING MARKS wiLL BE MADE AUTOMATICALLY APPROX IMATELY ONCE A MINUTE WHEN ENA3LED BY THE TRACK AND UPDATE FLAGS.
THE RENDEZVOUS THAUKING MARK COUNTER IS ZERCED BY THE SELECTION OF P20 AND AFTER EACH THRUST ING MANEUVER.

(3) THE TIME OF INTERCEPT (TUINT))} wAS EBEFINEC BY PREVIGUS COMPLETION OF THE TRANSFER PHASE [NITLATION {TPI)
TARGETING PRUGRAM (P 74) AND 1S PRESENTLY AVAILABLE IN LGC STORAGE.

{4k UONCE THE PARAMETERS REQUIRED FCR CCMPUT AT fON OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE
ACTIVE VEHICLE CENTRAL ANGLE UF TRANSFER 1S5 COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE
ASTRCNAUT THRCUGH THE USE CF VO6NS2.

THE ASTRONALT WGULD CALL THES CISPLAY TC VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE AZTIVE VEHICLE IS NOT
WITHIN L70 TGO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETING
PARAMETERS BASEC UPCN CELTA V ANC EXPECTEL MANEUVER TIME.

(5) ThE PROGRAM IS SELECTED By THE ASTRONAUT BY DSKY ENTRY PRIOR TO ANY ANTICIPATED CMC RENDEZVOUS W IDCOURSE
CCRRECTECK RECUIRING LM PARAMET ER COMPUT AT ION .

PROG LGC GROUND CREW
CONT
- CREW
+«PROGRAM
«SELECTION
START CSM TRANSFER . KEY IN CSM TRAMNSFER
PHASE MILCOURSEITPM) ccucecconnsasensesass PHASE MIDCOURSE( TPM)
TARGE TING PRCGHAW . TARGET ING PROGRAM ¥10
{PT5) DISPLAY P75 (PT75)
V3ITETSE

PTS/LUMINARY

LA I I 2 T T L B B I
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P

RESEY ACTIVE VEHICLE

FLAG

LI

SET UPCATE FLAG

SET TRALK FLAG

RESET FINAL FLAG

P I R T T Y

RESET UPLCATE FLAG

BEFINE TIGIMID)=

T+

YFT IGINC®

maeesssgsannssasrnany

I T T S

.

4 8 0 ® § & -

MONI TOR

DSKY

CBSERVE DISPLAY OF

P1s

« 4 % 3 & % b 4 s * 4 o2 * 4 3 3 * v o st 4 8T a2 8T g " s oas nogon b
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P P N e T L T L O L

P e N R )

LI N R

MIN,

(NOTE: THE VALUE
PPEEGINC® IS5 IN
ERASABLE STURAGE,
FAYING BEEN LCALC—
ED PRICR TC
LAUNCH OR BY P27i

-

EXTRAPOLATE CSM
STATE VECTCR TC
TIGI(MID)

EXTRAPCLATE LM
STATE VECTOR TO
TLINT) (NOTE:
REFER ASSULMPTICN
{3) ABOVE).

DO LAMBERTY ROUT-
INE TC CALCULATE
THE REQUIRED VEL-
OCITY FOR THE
#ICCLURSE COR-
RECTI A

RESET EXTERNAL
OELTA V FLAG

SET?

LI R L T T I I I R DT T T T R T B B S

L I I T R B R N L A R I T R SR T SR

L L e R O O L I e I R e I R N e T L T I S N e

.

L L L

IS THIS THE FINAL
PASS THROUGH THIS
PRCGRAM?

oY Na
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HOLD
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SNAP
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SET

FLAG

UL B T

LI T N L Y T T I I T S B

-

LPCATE

RESET NEW
TARGET FLAG

FLASH VERB-
NGUN TO REQ-

LEST RESPCNSE

AND DISPLAY
CALCULAT £C

COMPGNENTS GF

DELTA ¥iLV)
FCR TPM;
VCENBL
R1-CH. TA
¥X(Ly)
R2-DELTA
VY (LY)
R3-DELTA
VZELV)

DELTA WX(LV)-

COMPONENT OF
IMPULSIVE
DELTA v AT
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PURPOSE:
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CONT
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TARGET DELTA v FRLGRAM {p7s) REV 03 12/6G3/7¢€9

{1) TC PROVIDE A MEANS CF NOTIFYING YHE LGC THAT THE CSM HAS CHANGED [TS ORBITAL PARAMETERS BY THE EXECUTION GF A
THRUSTING MANE UVER.

(2) TO PROVIDE TC THE LGC THE LELTA V APPLIED TO THE CSM TD ENABLE AN UPOATING OF THE CSM STATE VECTOR.

(L1 THE LM CREW HAS THE DELTA v tU BE APPLIED TO THE CSM IN LGCAL VERTICAL AXES AT A SPECIFIED TIG. THESE VALUES ARE
DISPLAYED PRICR TG TIG BY THE THRUST ING PROGRAMS (P40 AND P4t IN THE CHMU) . NO PROVISION IS MADE IN THESE THRUSTING
PROGRAMS TG DISPLAY THE RESULLTS OF THE MANEUVER IN A FCRM USAEBLE BY THIS PROGRAM., iIF THE BURN IS NOT NOMINAL AND THIS
GELTA Vv IS5 NUT A5 SPECIFIED DR IF TIG IS NOT AS GRIGENALLY SPECIFIED, CONSULT BACKUP PROCEDURES .

(2} IF THE RENDEZVOLS MVIGATICN PRGGRAM (P20) DR THE LUNAR SURFACE NAV IGATION PROGRAM (P22) IS [N PROCESS THIS
PRUGHAM MUST BE SELECTEC PRIOR TO THE CSM THRUSTING MANEUVER. THIS CAN BF ASSURED BY VOICE COMMUNICATION BETWEEN
THE LM ANG CSW,

(3) ThIS PRUGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.
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RR OESIGNATE

RR CATS KEZE
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RULTINE (ROC)
PURPQSE : (1} TC PRCVIDE

(2} TC PROVIDE

ASSUMPTIONS: (1) ThE CALLING PRCGRAM HAS SULCCESSFLLLY CCMPLETED aLL ITS FUNCTIONS OR THE OPERATOR HAS PR
PRUGRAM.
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CONT
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A GENERAL DESCRIPTION OF THE COMPUTER ACTIVITY FGLLOWING ANY V3TEXXE.
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ALARYN CCDE
€1520

DGES THE NEmM

PRCGRAM EX[ST?

L A ]

PP

ABNORMAL [TY?

KEY IN VOSNO9E
TO DISPLAY
ALARM CODE. EX-
PECT ED ALARM AT
THIS TEME IS
Gi520 INDICATINGS
(1) THE iMU 1S
BEING iN~
ITIALI1ZED
t2) A PROGRAWV
OTHER THAN
POO HAS
BEEN SEL-
ECTED AND
A& CHANGE
CF PROGRAM
15 0I5~
ALLUWED AT
THIS T IME
{SEE R47
ANL DES-
CRIPT ICN
GF STATE
VECTOR IN-
T £GRAT JON
SECTIGN
5.6.11 OF
R567.}
(3) PO6 HAS AL-
READY SET
THE NO-DO-
VERB~3T FLAG.
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TURN ON

« CPERATOR

« ERRCR LIGHT
. EX IT

. RLC

IS v37 FLAG SET?
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N

Ye

RESET AVERAGE &
FLAG

SET DRIFT FLAG

-
ettt s ddnanrerennenes

RCC

15 THE DESIRED PRO-
GRAM P70 OR PTL?

-Y Ne
GC YO DESIREE .
PROG RAM, .

*an

EXIT ROO

. 4 * & 9

MONITQR DSKY:
DOES OPERATOR
ERROR LIGHT COME
ON ENDECATING THAT
I HAVE SELECTED a
PRCGRAM THAT CODES
NOT EXIST?
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RESET LANDLNG
ANALLG DISPLAYS
F LAG

WALT FOR ANY INTE-
GRAT ICN IN PRDCESS
TO FINLSH

RESET 3-aAXIS FLAG

.
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SET

LR OYPASS FLAG
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+03
+ECIT
+03
+4
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+03
+893
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RESET FOLLOWING
FLAGS ASSOCIATEL

Wl TH R1Z;

vX INHIBIT, rEGATE,
NC LR RERLC, RlZ
X=AXI S CVERRIDE,y LR
PERMIT, VELOCITY
CAT A, NG 511» READ
VELOCI Ty, RANGE
LAT &y LPOS2Z,

V FLASH, AND K FLASE

RESET RO4 FLAG

.
-

RESET GIMBAL
LLCK FLAG

RESET MUNFLAG

RESET ABCRT T ARGET-
ING FLAG

RESET X-AX1IS OVER-
RICE INFIBIT FLAG
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15 NER

PROGRAM PGQ7?

RESET CONTINU-
CuS DESIGNATE
FLAG AND

CESIGNATE FLAG

Ne

RESET NC~DC-VERB-

37 FLAG.

RESET RENCEZVOU
P25y AND I MUSE
FLAGS.

L)
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« IS THE HENDEZ-
« VCUS CR P25 FLAC

« SET?

PO

» « RESET IMUSE
« o FLAG

SET [LLE H AC
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" 4 & 4 .

RESET ULLAGE FLAG

COMMANG ENGINE DFF

COMMAND ZERG ATTI-
TUCE RATES

SET DEADBANDG
T4 PREVIOUS VALUE
DEFINED BY RO3.

RESEYT THE TRACK FLAG

RESET THE LPDATE
FLAG.

IS NEw PRUGHRAM PUO?
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.
-
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#390

‘#400
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420
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IS THE NEW PROGRAM
PoC? #430

Y.

-

L I R L L I T I T R )

RND/L UMINARY



. B L2
. . ROGALUMINAKY

: 'IEII -. JJB“
. BELUW . EELOW
. . ¥440
IS THE PRESENT PRU- .
GRAM F227 .
oN Y. .
IS THE NEw PRO- . IS THE NEw PROGRAM #4550
GRAM P:27 . p227
N Y. . oN 1.
. RESET RENDEZVCUS, . .
. P25, AND 1MUSE . . #4660
. FLAGS . .
- » . -
IS THE NEW PRUGRAM . 15 THE NEW PROGRAM .
P20 CR F257 . P20 Ok P257? . #470
¥ Ne . .Y Ne
L IS EITFEX P20 . IS EITHER P20 .
. OR P25 PKESENT- . . CR F25 PRESENT- .
. LY LN PRGLESS . . LY RUNNING .
. LEITHER IN FCRE-. . EITFER IN THE .
. GwUUND GR BaCK- . FCREGRCUND (R . #4380
- GRLUNL)? . « THE BACKGRGUND? «
. .Y N - . .Y «N -
. 60 Ty . « 6L TC .
. . . . ROC/LUMINARY
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. BELCh . . BELOW . #490

IS5 EITHER P20 UR IS EITHER P20 OR

P25 PRESENTLY . P25 PRESENTLY .
RUNNING IN THE . RUNNING IN THE .
FCREGRCUNC? . FOREGROLND 7 .
<N Y N R N
. - . . . #500
IS EITHER P20 GR IS EITHER P20 OR .
P25 PRESENTLY . P25 PRESENTLY .
RUNMIAG IN THE . RUNNING IN THE .
BACKGRGUND? . BACKERGUND? .
—- . - . #510
.Y N .Y N .
. . . . #520
SET TRACK FLAG - . .
e . ”an . #530
SET UPLCATE FLAG . . FROM .
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FrLY .
AB{vE .

.
L I T )

L * w s % & o & 5 = &

RESLME P20/25 IA

THE BACKGROULND AN
START NEw PRCGRAM
IN THE FLREGRCUAD.

EX 1T ®AQ0

nan
FRCW
ABOVE

.

TERFINATE PRESENT
PROGRAM IN PRUCESS
ANL START NEw PRO-
GRAN,

EXIT ROOQ

CHANGE CCATROCL NUTES

LCGEC REV Ol - PCR BCy 86y 11Hy 137,214,493
KEV Gz ILUF LBY FCR T93.2,
REV C3(LLM 1C) PLK 353,

P20/29 WILL CON- .
TINUE IN THE BACK- .
GROUND . .
o .
FRCM - -
ABCVE - -

GO TO NEwWw PROGRAM
SELECTEC.

EXIT RGO
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#580
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ERASABLE AND CHANNEL MCODLFICATION REV 02  12/03/69
RCUT INE {ROL)
PURPQS Ex (L) TO PROVIDE MANUAL CAPABILETY OF CHANGING FLAGWORD BITS OR CHANNEL BITS.

ASSUMPTIONS: (1) THIS PROCEUURE CAM BE PERFCRMED AT ANY T IME.

{2) THIS PRCCECURE IS NOT RESTRICTED TG FLAGWORDS OR CHANNELS BUT CAN MODLFY ANY LEGITIMATE ERASABLE LOCATION > 30.

CESCRIFTICN: (1} NCUN O7 wlLL BE LOACED BY STANDARD DSKY TECHNIQULES, (E.G.: V25NOTE}.
(€) NGUN OF 1S A THREE CCMFCNENT CCTAL ACUN WITH THE FCLLOW ING DEFINIT ION:

Rl = ECADR CF AN ERASAELE LOCATION >30 (E.G.: FOR FLAGWORD 8y R1 = 104), OR CHANNEL NUMBER, If Rl < 30,
CHANNEL 15 ASSUMED. -

Rz = UP TG FIVE OCTAL DIGITS SPECIFYING BITS IN THE WORD TO BE SET (E.G.: 200 IS BIT BJ.

3 = NON-ZERD (OR NON-BLANK) INDICATES A ™l S TO BE SET INTO BIT pOSITEIONS SPECIFIED IN R2, ZERD DR
BLAMK INDICATES A wgm,

t3) AS AN EXAMPLE, SETVTING OF BITS 1y 3 AND 13 TO "1% [N FLAGWCRD 8 REQUIRES THE FOLLOWING §EQUENCE:
V25NOTE
LC4E
10005€
1E

RESETTING THE SAME BITS T0 "OM REQUIRES THE SEGUENCE:
VZ5NOTE
104E
16605€E
OE

(4) SETTING OF BIT 10 OF CHANNEL 12 TG “1% REWUIRES THE FCLLOWING SEQUENCE:
V25NOTE
12E
1CCOE
le

RESETTING THE SAME BIT TC “0% REQUIRES TFE SEQUENCE:
V25N0TE
12€
1CCQE
0E

CHANGE CUNTRUL NOTES

ROL/LUMINARY
ROL/COLOSSUS
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IMU STATUS CHECK ROUTIAE (RC2) REV 03 12/03/6%

PURPOSE: 1) TO CHECK WHETHER IMU IS CN ANDsy IF CNy WHETHER IT IS ALIGNED TO AN JRIENTATION KNOWN BY THE LGC.

(2) TO ESTABLISH A PRGGRAM ALARM AND STORE AN AL ARM COGE IF THE MU 15 OFF CR NOT ALIGNED TO AN ORIENTATION KNOWN
BY THE LGC.

ASSUMPTICNS: (1) THE ROUTINE IS AUTUMAT ICALLY SELECTED BY THE PROGRAM IN PROCE S5,

PROG LGC GRLUND CREN
CONT

«LGC

«ROUT INE

«SELECTIOA

START IML STATUS #10
CHECK RCUTINE (R02)

15 THE REFSMMAT
FLAG SET?

.Y «N #20

. oA

. TUKN UN PROGRAW . MCNITCR DSKY: 430
. ALARM L [GRT 8UT  suivescsasassssensss DOES PROGRAM

. DC NCT CHARGE . ALARM L IGHT INDICATE

. PRESENT DIS- THAT EITHER IMU IS

PP T
[ R R A R T R

ROZ2/LUMINARY
RC2/COLOSSUS
ROZ /SUNDANCE
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+EDIT
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2 0 4 4

PO T

“ a2 8 8 8 * 2 g &

PLAY. (PRLGRAM
AL ARM CISPLAY
If CALLELC IS5:
VLYHNCS
RI-XXAXX
B2 =X X XXX
R3-XXXAX
EXPECTEL ALARM
CCDE IS 00210

TURM Ch PRUGRAM
ALARM LIGHT BLT
EQ NOT ChANGE

FRESENT CISPLAY.

PROGRAM ALAKRM
CESPLAY [F
CALLED [5:
VO5NCS
RLI-XXXXX
R2-XXXXX
RI-XXXAX
EXPECTELD AL ARM
CLDE AT THIS
TIME IS C0ZzZC

L R R O S I I O O B Y

P L Y )

« * 4 & @

Y

« 9 4 T v 4 b 4 a8

® * s % 4 g % 3 4 % s o B ., 4 8 gt s oo

sassavEerassrsssETRREY S

ACT Ch GR NOT
ALIGNED?

CALL PROGRAM ALARM
DISPLAY (VOSNC9)
TO JCENTIFY ABANCR-
MALITY. WHEN FIN-

ISHEC PUSH KEY
RELEASE.

PRESS ALARM RESET
TO KESET PROGRAM

ALARM,

T
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# 40
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00 FIMAL AUTC-
MATIC REQUEST
FERMINATE ROU-

L T T U

TINE{RCO)
SEY IMLSE .
FL AG .
ExiT EXLIT KO2
RO2 AND P=—

CHANGE CONTROL NOTES

LOGIC REV 01 PCR 413
REY 02 ECITORIAL
REV 03 ECITCRIAL

4seasassasienseacas U0 FINAL

L

ROUT INE(R OO

AUTOMAT IC
REQUEST TERMINATE

L[]
LI I I A L I

EXIT ROZ
AND P—

.
L I T N N T L R I

EXIT
RQ2

-

B23
RN2/ LUMINARY
ROZ2/COLOSSUS
RO2/SUNDANCE

#90

#100

ROZ2 /LUMINARY
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PURPOSE:

ASSUMPTIONS:

PROG
CONT

B25

CAP CATA LCAL RCUTIANE (rRO3) REV 03 12/03/69

{1} TC PROVICE THE CREw WITH A MEANS OF DISPLAYING AND SPECIFYING:
(A} THE SPACECRAFY CCNFEGURAT ICN ANC CERT AIN AUTOPILOT RESPONSE PARAME TERS (N46)
{8} THe MASSES OF THE LM AND {SH¥ [N&T)
{C) THE CESIRED DPS ENGINE GIMBAL TRIM ANGLES {N48)

{2} TO PERFGRM UPS ENGINE GIMBAL TRIM,

{1)  THIS RUUTINE IS MAMJALLY SELECTED BY THE CREW. IT SHOULD NOT BE SELECTED AT TIMES WHEN IT WOULD OVERWRITE AR
ATTITUDE DEALSAND THAT WAS SELECTED AUTOMATICALLY BY THE LGC. THIS ROUTINE SHOJULD NOT BFE SELECTED DURING PDOWERED
FLIGHT N GRCER TG AVOLIE CIFFICULT IES ASSOCIATED WIYH THE SETTING OF T4E ATTI TUDE DEADBAND AND THE MASSES.

(21 IN GENERAL, A 1.0 DEGREE DEADBAND IS DESIRABLE FUR PUWEREL FLIGHT. THEREFORE, IF THE ASTRONAUT SELECTS RO3 AFTER
THE LGC SETS A 1.0 DEGREE DEADBAND (THIS HAPPENS WHEN R60 1S CALLED) HE SHOULD EXERCISE CARE THAT THE CORRECT POWERED
FLIGHT DEADBAND 15 SET BY RO3.

LGC GRCUND CREW

«CREW
«ROUT INE
« SELECTION

START DAP DATA LCAD cueeecaannsmassnssss KEY IN V4BE

ROUTINE (RO3) . --
e . 10
0C EXTENDED VERB teeeaceccaesessesses DO EXTENDED VERB
INTERLCCK RCUT INE . - INTERLOCK ROUTINE
(R76) {R76)

# 20

SET N46 DISPLAY
REGISTER IN ALCCRLC-

RO3/LUMINARY

LI I T T T A S S,



HOLD .

S NAP

aMCE wITH PRESENT
CAP FLAGEBITS ANC APS
FLAG

iF Rl INTEGER A OF
THE N4& CISPLAY IS
Gy CHANGE IT 70 1.

ERASE ANY DI SPLAY
BITS NOT CEFINEC
BELCW FCR M6 CIS-
PLAY BELOn

FLASH VERB-NOLN TO
REQUEST RESPUNSE ANC
DISPLAY DAF CONFIG-
URATIUN/RESPUNSE
CATA C(CE:

VOl Na6

R1-ABCCE

R2-BLARK

R3-BLANK

Rl CATA CCCE:
=1 ASCENT STAGE
GNLY
A=2  ASCENT AND (E-
SCENT STAGES
A=3  ASCENT ANC CE-
SCENT STAGES

L R R T e e S I I T T T S R )

[ A I O DL L N T T B Y

.

smaerssesrasvssanss

L e e T R e R S L R R R L

L N B ]
.
.
.
.
.

MONITOR DSKY:

08 SERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF DAP DATA CODE

AM I SATISFIED WITH
THE STCREGC CAP CON-
FIGURATION AND RE S-
PONSE DATA?

-l

«N

LA B L T B B I )

LI I T T D T T R R L I )

RZ26
RO3 7L UMI NARY

#30

40

#50

#60

Ly
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COCKED WITH CSM

8=0 2 JET TRANSLA-
FION (RCS S5YS-
TEN A}

B=1 2 JET TRANSLA-
TION {RCS SYS§-
TEM B}

B=2 4 JET TRANS-
LATION (RCS
SYSTEM A)

B=3 4 JET TRANS-
LATION (RCS
SYSTEM B)

C=0 FINE SCALING

ACA (4 GEG/SEC)

C=1 NORMAL SCALING

ACA (20 DEG/SEC)
C=0 ATT LEACBANL,
0.3 DEGREES
D=1 ATT DEADBAND,
1.0 CEGREE
0=2 ATT DEADBAND,
5.0 DEGREES,
= KALCMANU RATE
0= .2 DEG/SEC
1= .5 DEG/SEC
2= 2 DEG/SEC
3= 10 DEG/SEC
NOTE: ACA SCALING
AS SHOKN IS FOR LM
ALONE. ’
IF THE LM IS DOCKED
mTH THE CSM THESE
VALUES ARE 10 TIMES
LESS.

L I L e e e I T R 2 T O T TR S )

WAIT FOR KEYBOARD Pessnsenncssssennana
ENTRY .

LI L T T D SR TS S T

L T I R L I R T T S S I R

KEY IN
CEED

[ I R N O T T T T B

PRG-

L e e L I N I T R R O S S L I T I R e I I T T N T S

-‘-.-'o.-l-.'o.oconlnc..-n.'c-'.o..oo.'-"-O.co.'.-Ocu‘.-o.-'o-

{
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#80
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1100

#110

#120
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TERMINATE FLASH UPON
RECEIPT CF PRGCEED,
TERMINATE, OR NEm
DATA
P T -MEW DATA
R -E .

«C R .
=L M —m—————
«E -1 STORE DATA
.E N
«D « A .
. T -
«£ tesnsnsne

g
8

SET APS FLAG AND
VARICUS DAP PARA-
METERS ANC SwITCHES
ON BASIS OF DISPLAY
REGISTER,

-
-

.

- *rs s ssanass
. - .
- - -
- - sasne o
- - . . .-
- L] - L
- - - . -
- . - . =
- - - L)
. - - - -
- - - + -
- - * - .
. - - -
- - - e
- - - - a

LA R LR R NN I I R .

L T L R

L R R L L T I O T,

LI T Y

-'oooa'l.lia‘l.otngtc-lno'-'l"onc
.

KEY IN VZ1E AND
LOAD DESIRED
UAT A CODE IN R1

azs
RO3/L UMINARY

#1130

#140

#150

#160

#170
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HOL D

Tasvsasen

SNAP

0 4 o2 * o a8 b

FLASH VERB—NOUN TO
REQUEST RESPGNSE ANC
DI SPLAY STORED LM
WELIGHT AND CSM
WEIGHT;
V04 N4&T
Rl- THIS VEHICGLE
(LM) WEIGHT
RZ2= OTHER VEHICLE
(CSM} WEIGHT
R3- BLAMK

WEIGHTS IN POUNCS TO
NEAREST PCUND.

-

-

WAIT FOR KEYBCARD
ENTRY

'lﬁ'!t.“l.'.i'..‘acl'l...'I‘Ct"nlcl't".'ll‘!o'.l‘."l"l'-"ol'.

s s * 2 s * e o

L I I e L I A B e )

L I I e N e T T N T R N

-

ds domnsrrssnnew

LE RN R T Y Y
.

-
.
-
.
-
.
-
.
.
.
-
.
.
.
.
-

L e O S T T S P Y T T TP S S

LAY I B

MONITOR DSKY:

08 SER VE VERB-NOUN

FLASH TO REQUEST RE-

SPONSE AND DISPLAY
OF YEHICLE WEIGHTS.

AM I SATISFIED
THESE VALUES?

oY

KEY IN PROCEED
(NOTE: IF LN
WELIGHT { AND/ OR
CSM WEIGHT IF
CSM hAS BEEN
DEFINED ABOVE
TO 8BE DOCKED)
OOES '
NOY¥ EXCEED
EMPTY WEIGHT
OF THE RESPEC-
TIVE VEHICLE
THIS DISPLAY
WILL NOT TERM-
INATE) .

{NOTE:z IF ATT-
ITUDE DEADBAND
IS PRESENTLY
SPECIFIED BY

A PRGGRAM,
THAT DEADBAND
WILL NOW BE
QVERRIDDEN BY

s * 8

L e I R R R L I e R R R T L

L R I L I I T P

o.-'o.n'-.-'.-.-.inglo-‘|o'.-l.'a-lo-'..-

{

8z9
RO3/LUMINARY
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#200

#210

RO3/LUMINARY



TER
REC
TER
DAT

MINATE FLASH UPCN
EIPT OF PROCEED,

- P
«R
-0
«C
-E
«E
o

-
.
-
-
-
-
-
»
.
-
-
-
.
-
-
-
-
-
-
.
-

MINATE, OR NEW

A,
T «NEW
+E «DATA
R
«M  STORE CATA
ol ———r———
N -
A -
«T LR
«E

SET DEADBAND TO
VALUE SELECTED
ABOVE. CALL
L/ACCS ROLTINE TO
PCSITION THE

Shi TCH CURVES IN
THE LM-ALONE RCS
CONTRCL LOGIC.

i3
THA

1%

L¥ WEIGHT GREATER
N THE MINIMUM

LR E N EREE RN R IR S e

THE CREW-5PEC-
IFEED VALUE.)

LI I B B A I

l'I'.Oc-'n-l'.".l.10.0l‘l".l.-'l-""‘!.t'

LI R I T R T

KEY IN V24E

AND LCA
THE DES

D
{RED

PARAMETER 5.

830
RO3/ LUMINARY

#220

#230

#240

#250

k260
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RO3/L UMINARY

WEIGHT (REFER SEC~
TICKN 3 CF R567)7
INOTE: THE LGC wiILL
CHECK TFE APS FLAG
TC SELECT THE MIN—
TMUM WEIGHY CRITERIA
FOR EITHER TkE
OPS/APS LR APS
ALONE.

#270

| o N
. $280

casssrases

—
wv

ThE (5M ATTACHED?

.
4

¥
#290

IS THE CSM WEI-
GHY GREATER THAN
THE MINIMUM
wEIGHT (REFER
SECTION 3 OF
R567)7

.
* #300
Y «N .

L N L R T TR T N I RO Y RS

TRANSFER DATA TG DAP

#1310

.........-,..-......-..o..o.-..-..-..0..-........-..-.n-.-l..-o.‘

RO3/LUMIN ARY

LA Y R R I T I I T T IR SR B
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#0S8S
HOLD

saanssase

SNAP .

Lf°

L

SET CEACBAND TO VAL-
UE SELECTED ABOVE.
CALL 1/7ACLS ROUTINE
¥0 RECOMPLTE THE
FUNCTIONS OF MASS ON
THE BASIS OF THE NEW
VALLES AND TC REPC-
SITION THE SWITCH
CURVES FOR THE (M-
ALONE RCS CONTROL
LOGIC ON THE BASIS
CF THE NEW CEALCBANC.

IS APS FLAG SET?

Y.

=

L T L PO T
. L3

FLASH YERB-NCUN
TG REQUEST RESPONSE
AND CISPLAY DPS
ENGINE GIMBAL TRIM
PARAMETERS ;

V06 N48

R1 P-TRIM

R2 R-TRIM

R3 ELAMK

cowe

ceassasave

LR IR RS T PR ]

L L e R

Sesmsnamssannas

e e I O I L T LY

LA I

iS5 THE DESCENT
STAGE ATTACHED?

«N

L]
-

EXLT
RO3

LI A O I R T I T
.

MONITOR DSKY:
GBSERVE VERB-NOUN
FLASH TO REQUESY
RESPONSE AND DISPLAY
OF DPS ENGINE GIMBAL
TRIM PARAMETERS.

.-'..-‘-.c'n.a-.t.o'.-u.'o-'-
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P=-TRI¥; R-TRIM-

DPS EMGINE PITCH ANC
RGLL GIMBAL TRIM

ANGLES FRCM THE LOCK
POSITION [FULL PITCH

JRGLL ) TO PUT

THRLST AXIS THRGUGH
VEHILLE CENTER OF

GRAVITY. IN CEGREES
TO THE NEAREST .01

DEGREE,

L A I LA ]

-.-c.-.--.-o.'-l.ol.n‘.s-.l-ll

L T e e R S

L R T R e e e T L )

.
.
-
-
-
-

AM 1 SATISFLED wWiTH

THESE VALUES?

L I N R

SHALL I ENABLE
GIMBAL DRIVE
TO TRIM POS I-
TION?

(NOTE: IF TIME
TO TIG 1Is

LIMI TED 4 AND
BURN IS OF
SUFFICIENT
DURATION THATF
VEHICLE TRANS—
TENTS AT IGNI-
TION DUE TO
CG/THRUST OFF-
SET DOES NGT
AFFECT ACCOM-
PLISHMENT OF
MANEUVER ALM
CONDIT ICNS,
THEN GIMBAL
DRIVE TO TRIM
POS IT ION NEED
NOT BE DONE
BEFORE TIG.
GIMBAL CRIVE
T0 TRIM POSI-
TION IN WORST
CASE COULD
REQUIRE 2
MINUTES.)

R N-

.
N

uI'o"n.'.l'll‘."n"n‘.l‘lI'|"‘..l'll'|‘l.'!.'...ll

2

l.'-'o-'..'-‘--.'-oo'-

ao'.-'.-'..‘.o-.lo.I.n'no‘.-.'n.!c-'.c
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. . . . . . RO3/LUMINARY
WAIT FGR KEY BOARE estssennnsesnansrses KEY IN . . .
ENTRY. . . PROCEED . . .
seceassassssamnssasvears KEY IN TER- , . #420
.. « MINATE v34E , .
- - - - L]
. « EXIT RO3 . .
- . . . #4630
TERMINATE FL ASH UPON . . . KEY IN VZ4E .
RECEIPT GF PROCEED vssnenssesransenassnsscassss AND LOAD THE .
OR NEw DATA P . DES IRED .
. PARAME TERS. .
-P cT - .  ———m—mmmeees— -
«R «E . . . .
.C «R . . . .
oC oM e - . .
«E ol NEW . resasa #440

.
<N DATA .

.£ .

.D B .

. T .

. B . .

. ees . #450

- GC TC

- IA!I

. BELCW .
PERFORM GIMBAL - #4860
CRIVE TOQ TRIM .
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HOLD .
::...:.
+03
+EDIT

POSITION.

(NOTE* TFIS CRIVE
RILL NCY CONTINUE IF
MODE CONTROL SWITCH
IS CFFy GUIL CGNTRGL
SWITCH IS AGS, THE
IMU COUS ARE NOT
USABLEy GR DURING A
FRESH START GR

REST ART .}

® s+ % % 4 4 s 3

FLASH VERB 50 (BUT
DG NCT CHANGE N)

T0 REQLEST

PLEASE PERFORM CON-
TINLATION OF INTER-
RUPTED PROGRAM:

-...-.-‘..c-o.oﬁnoio-‘s-o-.o.'nc'

Sdassevsansenenvrnns

L L L R R A L T

MONI TGR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
PLEASE PERFORM CONT-
INUAT ION DOF INTER~
RUPTED PROGRAM:
{NOTE: THIS DISPLAY
WILL INDICATE THAT
THE GIMBAL TRIM PRCG-
CESS HAS BEEN COM-
PLETED. IF THIS
DI SPLAY DOES NGT
APPEAR AND THE DSKY
REST ART L IGHT IS ON
AN LGC RESTART HAS
OCCURRED AND THE
GIMBAL TRIM PRCCESS
HAS BEEN PERMANENTLY
INTERRUPTED. IF SO
THI S ROUTINE MUST BE
RECALLED AND TRIM
PROCESS REPEATEC)
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L I T T I B R R R

WAIT FOR KEYBOARD

ENTR

TERRINATE FLASH UPON

Y

RECEIPT OF PRECEED,

LI T B O T I T |

are

TERMINATE, OR ENTER
«F «E o T
R oN «E
«C ) =R
«C =E M
«E «R o1
«E . oN
«D - A
. . oT

- «£
e
FROM .
AEBOVE .

LI

L A I I I T I B RO

RESET EXTENDED VERB
ACTEIVE FLAG AND NO
FARKS ALLOWED FLAG

L A T T

L I T O R T

LN B )

EXET

RO3

"ettssssusvanranvsase KEY IN PROCEED,
ENTER, OR TERMINATE.
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EXIY
RO3

CHANGE COUNTRGL NCTES

LOGIC REY 01 PCR 184,452 ,419,618 .
REV (2(LuM 18) PCR 816, EDITORI AL
REV 03 ECITOR IAL
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bf"l
RR/LR SELF TEST ROUTINE (RO4) REY 03 12/03/69
PURPOS E: {1) TO PROVIDE SUITABLE USKY DISPLAYS AND LGC DOWNLINK [NFORMATION TO SUPPORT THE SELF TESTS OF THE RENDEZVOUS
RACAR (RR)} OR THE LANDING RADAR (LR}.
ASSUMPTICNS: (1} THIS RGUT INE IS MANUALLY SELECTED BY THE ASTRONAUT BY DSKY ENTRY {v63E) IN CONJUNCTION WITH MANUAL SELECT [ON
OF THE APPROPRIATE RADAR SELF TEST AT THE LM CONSOLE (RADAR TEST SWITCH-ANDZ /OFF /LDG ).
{2} THE ROUTINE CAN BE CALLED ONLY WHEN NO OTHER PROGRAM OR ROUTINE 15 USING THE RR OR LR.
£3) THE RR HEATERS HAVE BEEN IN THE {QPERATE POSITICN AT LEAST 1 HOUR.
PRUOG LGC GROUND CREMW
CONT
+CREW
«RGUT ENE
«SELECTIGN
¢ - . - 10
+03 START RR /LR SELF cesevrenesennanssesse KEY IN VOIE
+EDIT TEST ROUTINE (RO4) . -
e

IS THE NO R29 FLAG
SET?

#20

4
.

¥

IS THE RTT FLAG
SET?

N Y

.

RO4/LUM IN ARY
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+03
+EDIT
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DO EXTENCEDC VERB
INTERLOCK ROLTINE
tR76).

-

SET RO4 FLAG

ZERD RADAR FAIL
COUNT ER

-

UPDATE THE LR PCSI-
TION FLAG TO AGREE
WITH THE PRESENT

LR PCSI TION

LR I P T N T N T

secmrrssavmeasecsness DO EXTENDED VERB
INTERLOCK ROUT INE

R

TERMINATE PROGRAM
OR ROUT INE WHICH
IS PREVENTING THE
SELECTION OF RO4,
THEN RESELECT
THIS ROUTINE BY
KEYING IN V63E,

L R e T T T O A

{R76)

lli.lcl'..""'."lnl'l.'lllln"l

{
EQ{
RO4/L UM INARY

#30

30

#100

£110

#120
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SNAP

.

UPDATE ThE LGC-
ASSUMELC LR ANG RR
RANGE SCALES TO AGREE
WITH THE LR AND RR.

SET LGC ASSULMED
GPTION = 00001

* a2 & 4 4 &

FLASE VERB-NOUN TO
REQLEST RESPUNSE .
AND DISPLAY QPTION
CUCE FCR ASSUMEL
RADAR

Y04 N12

R1L-0000%4

R2-CCCCX

R3~BL ANK

LI I L L I Y

R1 IS THE OPTION
CODE FOR ASSUMEL
RADAR

RZ2 IS THE LG(
ASS5LMED CPTICN:
0000 I—RR
00002-LR

WALT FCR KEYEDARC "evssssssasssssraasse KEY IN PROCEED

ENTRY ' .

[ L T L T L I Y

[EEERERERERRREY R FEY

L e e N L N L R L R R S
.

MONI TOR DSKY:

OBSERVE VERB-NGUN
FLASH TC REQUEST
RESPONSE AND DISPLAY
CF OPTICN CODE FOR
RADAR

IS THE RADAR
ASSUMPT JON CORRECT?

-
=z

L I A

L B I )

L N A N L

L I I L Y R T T B ST ]
LY

.
L]
.
)
*

LI Y S I I

LI I T R P

L L I N T L
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. . . . 843
. . . . RO4/LUMINARY
. « KEY IN V22E AND .
TERMINATE FLASH UPON .. « LOAD THE DESIR- .
RECEIPT OF PROCEED), waveeesvencsncaceccsannss ED RADAR CCOE .
TERMINATE, OR NEW . + IN R2 . ¥180
CODE . e e .
«P LT «NEW . . . e
R .E «CCDE . - - .
-0 R . - . . -
«C ok . . . cecss
I | . . .
«E N —— -— . .
«D A STORE NEW . .
« ¥ CODE . . 190
. E —————— .
« GE TG . #200
. WAW .
« BELOW .
IS RADAR OPTICON CODE .
000027 .
* #210
.Y oN .
G0 TO . .
ng . .
BELOW . .
. . 220
. DID I SPECEFY RR OR
tesencanra . esese LR?
- . .. . RR . .LR
« IS RR ALTD MCDE . . U
« DISCRETE PRESENT? . . . 2230
P it P —— . . GO TO
. . . RO4/L UMINARY
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cesensenns

SNAP

n-..o.nn.o-.-..-.o-.o..-..n.-a.ac.n..o..a.-

- ¥

L R

o h
SENC RR AUTO .
TRACK ENABLE CIS- .
CRETE TDO THE RR.
-
FLASH VERB-NGUN
TO REQUEST PL EASE
PERFGRM SELECTION
OF RR AUTO MODE :
V30ON25

R1=-00201
R Z-BLANK
RI-BLANK

[ A ]

ENTRY ,

L L T L  a  R

NATE

TERMINATE FLASH
UPON RECEIPT OF
PRCCEED OR TERMI-

WAIT FOR KEYBOARD

. T
- +E
- «R
. M
. .1
- N

.P

" s oy om g

LI T T B T O T T

.-c-nco.-.l-.l.p--.'l.'-icololnc'to‘-

.

TresTsREssAnsrause

denssrsssessssevnnna

LI AR L L

-

BE

L R I T L R )

MCNITOR DSKY:
IS VERB-NGU

FLASHING TD REQUEST
SELECTIEN OF RR AUTO

MODE ?

n Bll

LCW

sssesanns

N

PUT RR MODE
SWITCH TO LGC

-

KEY IN PROCEED

Fd
'l.'c.'o-'.ol--olnotlo'-

.

*
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4
N

READ RR RANGE -
AND RANGE RATE -
EVERY SECOND. .
TRANSHIT THESE .
CUANTITIES ON THE . #300
DOWNLINK - .
(NOTE: WFENEVER A .

RANGE CR RANGE RATE .
MEASUREMENT IS 0B~ .
TAINED FROM THE RR» .
THE RR DATA GOOD -
DISCRETE IS ALSO .
CHECKED. IF IT IS .
MISSING, THE TRACKER .
FAIL AL ARM IS .
ACTUATEL.) .

#310

LA A R LR LR RN
.

FLASH VERB-NOUN TQ
REQUE ST RESPCNSE ANC .
MONITOR RR CLu

«s MONITOR DSKY:
*resrssassssnanuns 085S ERVE ¥ ERB-NDUN
«e« FLASH TO REQUEST

#320

ANGLES: +» RESPONSE AND MONITOR
¥1l6 NT2 CF RR COU ANGLES.
R1-TRUNN ION -
R2—SHAFT
R 3-BLANK

® s & ¥ 2 2% 3 *
cio-voolncl.lg.lnc'pu‘.-.lo-l.-.-a.'.-l-.'o.oogn‘..'-.-.'-
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. . . . .. RO4/LUMINARY

« TRUNNLGN-360 MINLS . . . . .

. PR TRUNNION CDU . . . ..

+  VALLE. . . . .. #330

. IN DEGREES TD NEAR- . . . ..

. EST .01 CEGREE. . . . ..

« (PLLS [5 DEFINED AS . . . ..

« A NEGATIVE ROTATION . . . ..

. ABOUT LM X AXIS.) . . . ..

« SHAFT-RR SHAFT . . . ..

« ANGLE. IN CEGREES . . . ..

. 10 NEAREST .Gl . . . .. :

. CEGREE. . . . .. #340

. . . . OO0 I WISH TO MONITOR . .

. . . . RANGE AND RANGE . .

. . . - RATE? ..

. . . .Y N

- - - - - - - -

. - e . ... #1350

. WAIT FOR KEYBOARD evessasstsscicnneess KEY IN PROCEED . . .

. ENTRY. .. J U

. . « .DD I WISH TQ ..

. . +  « TERMINATE THIS . .

. . « . ROUTINE? ..

. . e —— .. #360

. . e e ¥ N

. seesesansccaacasnnnasns KEY IN TERMINATE .

. .. . . V34E .

- . - $ TUTm o —— - #370
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-P T
-R »E
«0 -R
«C M
«E el
«E «N
«D A
. «T
- <£
- -

« GC 70O
. A
« BELOW

FLASH VERB-NOUN 10
REQUEST RESPONSE AND
MONITOR RR RANGE,
RANGE RATE, AND TFi:

V16 W73
R1-RANG

E

R2-RANGE RATE

RI-TFI

RANGE —~ RANGE
(SIMULATED) TO CSM

IN NALTICA
TO NEAREST

RANGE RATE

L MILES
<0l NM.

= RANGE

RATE (SIMULATED)
BETHEEN LM AND CSK,

IN FPS TO
Fp§.

TF1I-TIME F
IN MIN AND

NEAREST

ROF TIG.
SEC TG

L L o e R e T R T N O

L A e e N R R P N

L e O O O A T ]

L L T Y L I B )

« " 4 & ®

“ 2. v

. EXIT
. RO 4

MONITOR DSKY:

OB SER VE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND MONITOR
OF RR RANGE,

RANGE RATE, "AND TFI.

PR T

L T
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TERMINATE FLASH UPOM
RECEIPT OF PROCEED, .
TERMINAT E,

CYCLE.

OR RE~

- -
- .E

. 60 TC

. wam

. BELOW

: -B.

. FROM

. ABOVE

- LN ]

- L

o7
«E
-R
oM
‘l
M
- A
«T

=R
«E
-C
¥
.C
ol
-E

READ LR PARAMETERS
VEXEe VIYis

(RANGE 4

ma1essssenccmrarvenssss KEY IN RECYCLE
. . . V32E

sseessesssnssssces KEY [N PROCEED

L R L R e e e I T I R O R I I L T R T T T T

. s
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AND VIZ3) EACH SEC-
GOND AND TRANSKEIT CN
DGW NL INK
(NGTE: WHEN E£ACH

PARA

METER 15

OBT AINEC FROM TRE

LRy THE APPLICABLE
DATA GOQD DI SCRETE

15 ALSO CHECKED. IF
IT IS MISSING, THE
TRACKER FAIL ALARM
IS ACTUATEC.)

LIS T T Y

sssunnsn

DCES FRESENT LR
POSITION AGREE WlTH
LR POSITION FL

AG?

[
=

L N A

R R I N T

Y.

TURK CN PR
ALARM AND
ALARM CODE

OGRAM
STGRE
ggs22.

L L T O e e

L 2 I O Y

L e R T O T T T

-
tedeorrenasssace

|IBI| :
FROM .
ABOVE o
« MONLITOR DSKY:
- DURING THE LR
« READ CYCLE, PROG-
« RAM ALARM (0522
« MAY CCCUR INDEICA-
« TING THAT AN LR
= POSITION CHANGE
« HAS GCCURRED.
. PRESS ALARM RESET
. TO RESET PROGRAM
. ALARM.
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L L e N N

LI

850
RO4/LUMINARY

#520

#530

#540

#550

#560

RO4/LUMI NARY



v

POSS -
HOLD ..
assssawe
MON '

LA N I L I T R T RO TP T Y

L I L L I T T D N Y T T R

)

[ O
RN

FLASH VERB-NOUN TC
REQUEST RESPONSE AND
BCGKITCR THE LR
RANGE AND AMNTENNA
POSITION:

Vi6 N6

R1-RANGE

R2-POSIT ION

R3-BL ANK

RANGE - STMULATED
SLANT RANGE. IN FEET
TO NEAREST FOOT

POSI TION — PRESENT
LANDING RADAR AN—
TENMA PCSITION
100001 CR ©0002)

WAIT FOR KEYBOARD
ENTRY .

TERMINATE FLASH UPDN
RECEIPT OF PROCEED
GR TERMINATE

P T
«R »E
-0 «R

Tsesssessunprnne

ddddodavnerrrasen

a

IR R RN RN Y

LI R I I T T O O Y IS R
.

L I N L R T I I T D TR T T B R

LR D A DT I D R L T S T Y

L A I N N I L I I

*

L L e N N

MONITOR DSKY:

QBSERVE VERB-NCUN
FLASH TO REQUE ST
RESPONS E AND MONITOR
THE LR RANGE AND
ANTENNA POSITION.
DO 1 WISH TO MONITOR
VX)), VI¥), AND
ViZ)?

.Y «N

« KEY IN PROCEED -

- -

« DO I WISH TG

« TERMINATE THIS

« ROUT INE?

P § N
«e KEY [N TERMI-

+ NATE

- V34g

L L I I R R R A I R T

(L L I I T DL )
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FLASH VERB-NOUN TO
REQUEST RESPONSE ANC
MONITOR LR
ViX)s VIY), AND VI(Z):
Vié N&7
R1-V(X)
RZ2-viY)
RI-VEl}

ViX)s WlY)y AND VI(Z}-
SIMULATED VELOCI T-
1ES. IN FP5S TO NEAR-
EST FPS

LI L N B N L ™)

WAIT FOR KEYBOARD
ENTRY
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RESET EXTENDED VERB
ACTIVE FLAG ANUD NU
MARKS ALLLWEL FLAG

CHANGE CCNTRCL NOTES

LOGIC REV D1 PCR 95,406y 426, 45C €15
PLR 780,817, ECITOR LAL

LCGIC REY G2 (LUM 18}
REV C2 EDLTCRI AL
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PURPOSE:

4

ASSUMPTLONS:
+03

——

857

S5-BAND ANTENMA RCLTINE {RO5) REV 03 12/03/69

(1) TC COMPUTE ANC CISPLAY THE TWO STEERABLE S~BAND ANTENNA GIMBAL ANGLES WHICH WILL POINT THE ANTENNA TOWARD THE
CENTER OF THE EARTH.

(1} THE [Py IS CN AND ALIGNED.

+EDIT {2) TrIS ROUVINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
++
PROG LGC CRLUND CREMW
CONT
+CREW
+ROUT INE
» SELECTICN
START S—EANLC ANTEN-— cesewcevsvsanrveaanene KEY [N VE4E
N RGLTINE (ROS) - - - -——
- . #10
++ - -
+03 - .
+EQIT . .
+03 . .
++ . .
. . #20
D0 EXTENDEL VERB . . DO EXTENDED VERB
INTERLGCK ROUT INE asnvessssenseecansss INTERLOULK ROUTINE

(R 7€) ‘ . .  (RTH)
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ROS/COLDOSSUS

P N T L T R T ]
.



qel

P O I T S S

LN L I I

LI L N L I I I R L T T B R

a % & & * & " b 2 " 4 40

EXTRAPCLATE L¥ STATE

VECTCOR TO PRESENT
TI®E USIAG CCNIC
EQUATICANS

CALCLLATE VECTOR
FRCM LM TO EARTH
CENTER IN LM BLLY
AXIS COORDINATE
SYSTEM

CALCULATE S5-BAND
ANT ENNA PITCh
AND vAR GIMBAL
ANGLES.

IS EXTENDED VERB
ACTIVE FLAG SET?

.Y N.

RESET NO MARKS

. ALLUWED FLAG
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FLASH VERE-NLUN TO
REQULEST RESPCASE AND
MCNITGR OF THE §—
BAMD ARTENNSA GIMEAL
ANGLE S

V06 N51

R1-ALPHA

R2-BETA

K3 -ELAAK

& 5 % & 3 * 2 e *

ALPFA—PITLH ANGLE.
S—BARC ANTENNA PITCH
GIMBAL RUTATION ABULT.
THE EISECTOR OF TrE
ANGLE BETWEEM THE
+Y AND-X AXL1S&. (-50
< ALPRA < 2701}.

. 2 b e .

I DEGREES T0
NEAREST .01 CEGREE.

BETA=~ YAw ANGLE. 5 —
BEAND ANTENMNA Y AW
GIMBAL RCTATICN
ABOUT THE YAW GIM-
BAL AXIS {FIXELC TO
THE ANTEANA).

{-90 < EETA < SG}.
IN DEGKREES TLC
NEAREST .C1 DEGREE.

{NGTE: DI SPLAY
LIMITS ARE ANGL &
CLNVENTICNS RATHER
THAN HARUWARE LIiMLITS
{SEE SECTIUN 5.6.6
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MUNLTOR DSKY:
CBSERVE v ERE-NOUN
FLASH TL RECUEST
RESPONSE AND MUNI TOR
GF THE S-BAND
ANTENNA PITCH AND
YAW GIMBAL ANGLES
REQUIREL TC PCINT
THE ANTENNA AT EARTH
CENTER WITH THE LM
AT [ TS PRESENT PCSI-
TION AND ATTITUDE.
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. —— . #160
- Yo o N .
. SET AN- DO I WISH .
. TENNA TO TC MAN- .
. THE SE EUVER THE .
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. ————————— AND MLCHK-~
. . I1TOR THE . #170
. - DISPL AY .
. . TC ACH- .
. . 1EVE AN .
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,,oE . . . ROS/LUMI NARY
- . . ROS/COLOSSUS



704

TERMINATE THE FLASH~
ING DESPLAY LPON
RECEIPT OF PROCEED,
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. +E aseass #230
RESET EXTENGED VERS
ACTIVE FLAG
.ea #2490
EX IT
RGO5
CHANGE CCNTRCL NOTES
LOGIC REV 01 PCR 15
LOGIC REV 0Z (LUM LE) PCR 832.2
REV 03 EDITCRIAL
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PURPOS E:

ASSUMPT [ONS:

PROG
CCNT

865

KLO/RL1/RE2 SERVICE RCUTINE (RO9) REV 03 12/03/6%

t1) TU CALL ThE LANODING RADAR ALTITUDE MEASUREMENT EVERY 2 SECCNDS {REFER LAH TASK AT "G* [N R12).

(2) 70 LPDATE THE LR VELCCETY FAIL ANC ALTITULE FAIL L IGHTS.

{3) TC CALL THE ABORT LCISCRETES MONITOR ROUTINE (R11) APPROXIMATELY EVERY .25 SECONDS.

{1 THIS ROYTINE 15 CALLED EVERY 2 SECCNDS BY SERVICER {AVERAGE Gy BUT ONLY DURING P12,63, 64, 65, 66,70 OR T4,
(2} AFTER BE{AC CALLEC EY SERVICER THIS ROUTINE RECALLS ITSELF 7 TIMES, ONCE EVERY .25 SECONDS.

13} PIP COUNTER S SET TO 7 EACH TIiME SERVICFR CALLS THIS ROUTINE.

LGC GRLLAD CREW

2 LGC
« ROLTINE
«SELECTION

START R1Q/RLL/RLE2
SERVICE ROLTINE
(RO9)

#10

DG

LRH TASK

(SEE "G" IN R12Y

L O S

. RD9/ LUMINARY
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. . ROS/LUMINARY
. . #30
UECKREMENT PIF .
CCUNTER EY 1 .
- . #40
SET LP TASK 1L .
RECALL T&IS ROU- .
TIMNE N .25 SEC. .
++ - .
+03 . . us0
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+ . .
+ " -
+ . .
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+03 . .
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+ CHECK v FLASH *70
. FLAG AND K FLASFK
« FLAG AMNC
- UPDATE VELG-
« CITY FAIL L IGHT
. RO9/LUMINARY
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¢ 2 % s .

ANC ALTITUEE
FAIL LIGHT
ACCORCINGLY

(ON FLASHING

UR OFF)

INOTE: LREW
FCALTCR CF THESE
+ LIGHTS IS SHCWN
- IN R12),

CALL ABCRT LI SCRETES
MCNITOR RUUTINE
{(RL1}

EXIT RC9

CHANGE CONTRCL NUTES

LGGIC REV C1 PCLR 214
REv 02 ECATCRIAL
REWV 03 EDITCRIAL

{
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