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LM ABORT POINTS
SEPARAT ION CIRCULARIZAT ION PDI NO PDI+12
l ] | A
e = TF NO GO FOR PDI
gM"gugﬂsF,‘{‘; giﬁg&‘gg" ABORT AT 12 MINUTES AFTER PDI
57 NO PDT 1+12 | ONE REV RNDZ(1)
N/A | MINI-FOOTBALL RN NO PDI 2+12 | TWO REV RNDZ(1)

MAXIMUM PHASE ANGLE TOUCHDOWN T1 T2
pg?I1 PDI 1+ ~10:00 PDI T+-~12 PDI 1+ ~17:10 PDT 1+ ~24:45
PDI 2 POT 2+ ~ 6:16 POT 2+-12 POT 27 <1540 POT 7% <7210

b e e —— i P l 7'y
TF N0 G0 FOR LANDING TF NO GO FOR LANDING/STAY TF N0 GO TOR STAY
ABORT AT ANY TIME ABORT AT ANY TIMC ABORT AT T2 TIME 7
PDI 1 EARLY ABORT | ONE REV RNDZ{2 PDI 1 LATE ABORT | TWO REV RNDZ(2) 7_1 ABORTTHODIFTED TWO REV RNDZ(2)
PDI 2 EARLY ABORT | TWO REV RNDZ(2) PDI 2 LATE ABORT | ONE REV RNDZ(2) 7-7 ABORTITWO REV RNDZ{(2)
T2 | T3 TIMES | NOMINAL L/0-1 REV
LA A i}
TF N0 GO FOR S1A
ABORT AT THE NEXT 13 TIME
EARLY L/0 | DIRECT ASCENT RNDZ (2)-PRIME
COELLIPTIC SEQ. (2)-ALTERNATE
??Mégel_ L/0 IE(])E”:/I\I& L/0 NOMINAL L/0 INS+5 DOCKING

ol e o e v i s i s i s | B I

- NO GO FOR DIRECT ASCENT RNDZ T NO FURTHER |
FPS TEAK DURING PRESSURIZATION 0 GO_FOR DIRECT ASCENT RNDZ R DIRELT (o | ABORT POTHTS |

N
QRT_AT_ANY TIME ABORT AT L/0+~2:30 ,
EARLY COELLIPTIC SEQ. ]| ONE REV RNDZ(2)]  [COELLIPTIC SEQ.] ONE REV RNDZ(Z M BAILOUT [ ONE REV RNDZ(3)

LEGEND:

ASORT CORDITION

RT_POINT/REGION

ABORT NAME | RNDZ TECANIQUE(n)] CSM RESCUE CASES

(n) CSM ACTIVE RESCUE RNDZ IF_THE_CSM BECOMES ACTIVE AFTER:

4 ABORT POINTS (1) AN ACCURATE LM ABORT INITIATION MANEUVER . . . . . . . COMPLETE THE ONE REV OR TWO REV RENDEZVOUS
~ == ABORT REGIONS A PARTIAL LM ABORT INITIATION MANEUVER . . . o . . . . INITIATE THE RESCUE TWO RENDEZVOUS

(2) THE LM INSERTS INTO THE DESIRED ORBIT . . . . . . .. COMPLETE THE EARLY, ONE REV, OR TWO REV
RENDEZVOUS

THE LM INSERTS WITH AN UNDERSPEED OR OVERSPEED . . . .INITIATE A CSM BATLOUT, MANUAL INSERTION,

CSM DWELL, OR RZSCUE TWO RNDZ AS DIRECTED
........... COMPLETE THE CNE REV RENDEZVOUS

............ PERFCPM THE P30 CSM BAILOUT BURN AND

COMPLETE THE ONE REV RENLEZVOUS

(3) AN ACCURATE LM BAILOUT MANEUVER
A PARTIAL LM BAILOUT MANEUVER

ABORT POINTS
RESCUE CASES

L 39vd



ONE REV
ORBITAL MOTION PLOT

CSM AT TPI _____.-CSM AT cSI

T
il

Pz
INSERTION

\\\\\~ CDH CSM AT INSERTION

— ":E;M AT CDH

ABORT POINTS
RESCUE CASES

¢ FIvYd

2L/81/6 31¥a




(

RELA

ONE REV
TIVE MOTION PLOT

LM CENTERED

[ NOMINAL COELLIPTIC SEQ] BAILOUT NC PDI 1+12
T
PDI 1+ 9 8 7 6 5 4 321
L ! 1 1 1 111l
PDI 2+ 15 1413 12 1 10 9 8 7
| l 1 | | 1 1 l L
—100
INS INS INS INS
““““““““““““ I‘___ ool e = iyt et e
‘e COH_TPI
Csm | ; : : TPF
AHEAD I I T I | ] I t
400 300 200 1008 I / 100 200 / 3
BRI '
\-—_
L_100 CSI
CSM
BELOW
ONE REV

NO PDI 1+12 ABORT

CSI AT PDI TIME+67 MIN

BURN TIMES

PDI 1, EARLY ABORT

[CsM
BEHIND
AL

NOMINAL COELLIPTIC SEQUENCE

LM BAILOUT

CSI AT INS +55 MIN

CSI AT INS +50 MIN

CSI AT INS +55 MIN

PDI 2, LATE ABORT

EARLY COELLIPTIC SEQ.
FOR APS LEAK

CSI AT INS +55 MIN

CSI AT INS +60 MIN

CSM BAILOUT

CSI AT INS +55 MIN

2L/8L/6 3Llvd

ONE REV
RENDEZVOUS
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ONE REV
RENDE ZVOUS
ONE REV
TIMELINE =
POWER DOWN SIM (SEE EXPS/EVA CHECKLIST) ) CF TWSERTION TTHE @
PO0; V48 (11102,X1111) LUSERTION | — - .
[INSERTION OR A.I.M. | Aélé“1- S
MSFN UPLINK: LM S.V. 7 gg |
OBTAIN LM CSI AND TPI GETI'S (COPY)
P32 (SEE INPUT) v eatcr e CSI COMPUTATION
Aj%g;%%ggiv3518&%20):REJ[CT/REP[AT LHEST GETI @
' 11 .
N ELEVATION 9 180° OPT
INPUT 55| +00001 | +208.30 |+130.00
37 W TPT GEYT | .
RECYCLE( COPY ' T Y
( ) RECYCLE 90 csi [;V—L.V
FINAL COMP(COPY); OBTAIN LM CSI DV(COPY); P4Om 811 P el
FINAL CAUN BN :
COMP g1 " . | +0000.0
N CSI BURN P76 84 LM €SI bV»LV.
B 5 fﬁ%ﬁﬁ%ﬁ%o):RE\]E(,T/REP[AT INPUT 33 tnore et . : .
. ? " NAS>{+00030,+00020) : REJECT/REPEAT FI NAL 90 ] Y DOT i ey ooT
{| = FINAL COMP (COPY)[T0 BYPASS P52m AND P4Xm, ZERO DVY] COMP P e
I OBTAIN LM PC DV (COPY) [ro BYPASS GYRO TORQUE: ENTER ON F 50 25 | 81 LM+9C09~'GV.O : +OG(}OO
| =P76m CDH COM
i | ;] OBTAIN LM CDH GETI(COPY); P33m WITH LM GETI TG o ug EUTATION
Il |/ [RECYCLE(CcOPY) 13 4 T oT TR
e RECYCLE| O | s =
FINAL COMP(COPY); OBTAIN LM CDH DV(COPY); P40m 81 . ) -
B 90 Y Y 0ot th Y boY e}
] FINAL COH AV-L.V =
[CDH BURN]| COMP 81 . NS
P76m P 76 84 LM CDH AV-LV' s




-20

-12

+12
+15

+27
+30

+42

A

',

P34m, OVERWRITE N55 R2

BEFORE STEADY STATE
>{+00080,+00050) : REJECT /REPEAT

AFTER STEADY STATE
N49>{+00030,+00020 ) : REJECT/REPEAT

D
:RECYCLE(COPY)
F

—JOBTAIN LM TPI GETI AND DV(COPY); FINAL
COMP, OVERWRITE N37 WITH LM TPI GETI
P40m

jﬂP76m; P35m

/
VJFINAL COMP(COPY); OBTAIN LM MCC1 DV(COPY);P41m
MCCT

?;P76m; P35m
/
v

FINAL COMP(COPY); OBTAIN LM MCC2 DV(COPY); P4lm

GO TO TPF ACTIVITIES(PAGE 36)

[ ———————— e e e ] |

( |

2L/81/6 31va

TPI-ELEVATION OPTION
TP GETI i
INPUT 37 S PRécEELEEn“oTN ODISPLAYED‘GTERTAX cren
INTE / < NSF 4
55 | +00000 | +208.30 [+130.00
37 TPT GETI . .
RECYCLE| 58 PERTLUNE ALT PRGCTEPExD z?vﬁ BASELATED G\'E;; Y]
81 TP BV-LV
T TeT szn.
3 . .
5; XN;E(G)&P(T)OO' TLEVATION T?R}gFéRO« 00
E(I)::APL 58 FERTLUNE ALT T TFEEV -
81 TPT EV-1V
33 . ast
P76 84 W TPT BV-LV -
MCC COMPUTATION
FIncome[ 81 | .
P76 84 TR FCCT avoLy
MCC COMPUTATION
c1n compl 81 mees A.J~LV‘. :
P 7 6 84 LM HCCZ aV-LV

§ 39vd



CSM

£

TWO REV
ORBITAL MOTION PLOT|

CSM AT CSI

AT TPI
—

;;,INSERTION

Yz

~— ; CSM AT INSERTION
CSM AT CDHF ~lcsM AT HAM

O

¢

9 39vd
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NOTE:

(

TWO REV
RELATIVE MOTION PLOT

LM CENTERED

PDI | ABORTS

(EXCEPT T2)

PDI ]+}7 16 15

PDI 2 ABORTS (EXCEPT T2)

CSM
ABOVE

CSM

100

AHEAD 2 1 T

I
500

T2 ABORTS PDI 2)

i | BEHIND

CSM

600

100
[T2-1] T72-21
NSERTION
----- — CDH TPI
CSM INSERT ION——"300ST - BOOST TPF
MEADl T T T T T T T T T T T
100 1000 900 = 800 . 700 600 500 400 200
R — ) INDICATES THE ADDITIONAL REV
NECESSARY TO MODIFY THE TWO REV TECHNIQUE FOR A T2-1
ABORT.
TWO REV

RENDEZVOUS

2L/81/6 31vYa
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TWO REV

RENDE ZVOUS
TWO REV
BURN TIMES Ao
- [ep]
m
PDI 1, LATE ABORT T2 ABORT, 1ST OPP @
BOOST AT INS + 50 MIN BOOST AT INS +50 MIN
HAM AT BOOST + 60 MIN HAM AT BOOST +180 MIN
CSI AT HAM + 50 MIN CSI AT HAM + 50 MIN
NO PDI 2+12 ABORT PDI 2, EARLY ABORT T2 ABORT, 2ND OPP
BOOST AT PDI-TIME +72 MIN BOOST AT INS +60 MIN BOOST AT INS +50 MIN
HAM AT BOOST +60 MIN HAM AT BOOST +60 MIN HAM AT BOOST +60 MIN
CSI AT HAM - +60 MIN , CSI AT HAM  +60 MIN CSI AT HAM  +50 MIN
| TWO REV
[ TIMELINE
~| POWER DOWN SIM (SEE EXPS/EVA CHECKLIST)
—I POO; V48(11102,X1111)
1 [INSERTION OR A. I. M.|
A MSFN UPLINK: LM S.V. LM INSERTION TIME
| INSERTION :
—I M RIMGETL.
| A.I.M. |33 .
_l p76 84 LM AIM ,JV~L.v
| LM 33 LM BOOST GETI
. BOOST LM BOOST 4v-LV
) P76 84 +0000.0 | +0000.0
] 2
. OBTAIN LM BOOST GETI AND DV(COPY) -
1B [ BoosT <
— P76 5
\]
~nN




-20

-12

i

MODIFIED TWO REV RNDZ (FOR T2-1 ABORT ONLY)

LM E00ST l (FROM PREVIOUS PAGE)

P7¢

P52, OPT 3

MSFN UPLINK: CSM S.V.; LM S.V

7| 0BTAIN LM CSI, TPI AND KAM GETI(COPY BELDW)
]} P31 WITH Lk GETI (SEE INPUT)
212 {| FINAL COUP, OVERWRITE DVY(COPY)
OBTAIN LM HAM aV{(COPY); P4lm

:
P/ém; V67 {(+10000,+00100,+00001)

GO TO_ PAGE 10

MSFN UPLINK: CSM S.V.; LM S.V.
< OBTAIN LM €SI, TPI AND HAM GETI(COPY)
' P31 WITH LM GETI

HAM COMPUTATION

LM €St GETI

BEFORE STEADY STATE
"N49>(+00200,+00120) : REJECT/REPEAT
AFTER STEADY STATE
TN49>(+00030,+00020 ) : REJECT/REPEAT

IF 15 VHF MARKS CAN NOT
BE TAKEN PRIOR TO FINAL
COMP :

ves

RECYCLE (COPY)

[ ~r—z0o mx<t

FINAL COMP, OVERWRITE DVY (COPY);
OBTAIN LM HAM AV(COPY)
P4Im

HAM
P76m; V67(+10000,+00700,+00001) [ 1S *A Seeh Theek:)

11 | )
INPUT | 55| +00001 | +208.30 |+130.00
LM TPI GETI &
37 )
33 LM_HAM GETI
Y Y DO LM Y DOT
RECYCLE| 90 |- :
81 +0000.0
3 Y pof LM Y
FINAL 90 . N . o
COMP g1 |M +0000.0| +0000.0
P7 6 LM HAM AV-LV
84 +0000.0

2L/8L/6 31¥0
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-20

-12

A
L = 3 B __ B 5 B

MIT <~ < W»

—P32m
BEFORE STEADY STATE
N49>{+00200,+00120) : REJECT/REPEAT
AFTER STEADY STATE
N49>(+00030,+00020 ) :REJECT/REPEAT
S
X
T
/
v
H
:
RECYCLE (COPY)

—JFINAL COMP(COPY); OBTAIN LM CSI DV(COPY); P40m

(€SI BURN_

P76m; OBTAIN LM PC GETI(COPY); P36m WITH LM GETI

M~ 0

FINAL COMP (COPY)[TO BYPASS P52m AND P4Xm, ZERC DVY]
OBTAIN LM PC DV(COPY)

P52m;P4Xm
ITO BYPASS GYRO TORQUE: ENTER ON F 50 25
[PLANE CHANGE I TO GYRQ TORQUE: SEE P. 38
P76m ‘

OBTAIN LM CDH GETI(COPY); P33m WITH LM GETI
RECYCLE (COPY)

FINAL COMP (COPY); OBTAIN LM CDH DV (COPY); P40m

 [cDH_BURN

P76m

CST COMPUTATION
M CSI GETI N
11 “PROCEED ON DISPLAYED GETI o
N ELEVATION 9 T86° OPT
INPUT 551 +00001 +208.30 [+130.00
TH 791 GETI .
37 ° PROCEED ON DISPLAYED GETI ©
Y Y DOT LM Y DOT
RECYCLE| 29 b :
81 +0000.0
Y Y 507 TRV DOT
FINAL o Ts1 AV—L.V -
COMP 81 +0000.0
p76 84 LM €SI av-LV
 PLANE CHANGE COMPUTATION
INPUT 33 LM PC GETI . .
Y Y07 Y or
FINAL 90 . .
PC AV-LV
coMP 81 | +0000.0 +0000.0
LM PC AV-LV
P76 84 | +0000.0 +0000.0
CDH COMPUTATION
INPUT _} 3 LM CDH GETI .
Y ¥ DOT LMY DOT
RECYCLE |90 |es
81 .
V0T T} AR
FI NAL 90 CDH AV-L.V
COMP 81
P76 84 (W CoW av-LV

0L 39vd
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-20

-12

+12
+15

+27
+30

+42

I

1 L 1 1 1

el e e e e K |

P34m, OVERWRITE N55 R2

RECYCLE(COPY)

P40m

P76m; P35m

MCC1
— 1 P76m; P35m

TPF

¢ |

BEFORE STEADY STATE

>T+00080,+00050) : REJECT /REPEAT

AFTER STEADY STATE

N49>{+00030,+00020) : REJECT/REPEAT

TPI-ELEVATION OPTIO

OBTAIN LM TPI GETI AND DV(COPY); FINAL
COMP, OVERWRITE N37 WITH LM TPI GETI

FINAL COMP(COPY) ;0BTAIN LM MCC1 DV(COPY); P41m

Z

—J FINAL COMP(COPY); OBTAIN LM MCC2 DV(COPY); P41m
| MCC2
GO TO TPF ACTIVITIES(PAGE 36)

TPI GETI ’ .
IKPUT 37 TNTEG 0P PR.)CEE[EEDVAQTN UDISPLMED.GTERTAIN)fFER
55 | +00000 | +208.30 [+130.00
37 e PR‘)CEED ON DISPLAYED:GETI
RECYCLE 58 PERILUNE ALT TPI AV TPF AV
8'] TPI AV-LY
Th TPy GEﬁ.
37 IRTEG OPT i ELEVATION « TQANSFﬁR‘«
FINAL 55 +00000 . +130.00
PERILUNE ALT TPI AV TFF AV
COMP 58
8" TPI AV-LV
33 TR TTTEYT
P76 84 LM TPI AV-LV
MCC COMPUTATION
F I N COMP 8'! MCCY AV-LV
P76 84 L4 MCCY AV-LVY
MCC COMPUTATION
FINComp{ 81 [ "™ .
P76 84 LK AY-LV

2L/81/6 31¥a
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RESCUE TWO

ORBITAL MOTICN PLOT

(TP ,

LM AT CSI
/R FINAL \
LM AT TPI /[RESCUE TWO] LM AT

RESCUE THO

¢l 39vd

CSI FINAL

PRIME MERIDIAN = N\

LM AT CSI ONE
LM AT CSI TWO

LM AT HAM S
LM AT CDH CSI ONE =

CST TWO ©

HAM =

CDH ®

3

~




CSM

AHEAD

RELATIVE MOTION PLOT

RESCUE TWO

LM CENTERED

PARTIAL LM ABORT

INITIATION MANEUVER

4
COH  TPI HAM ! BE 1 L ps1 CS1I CST,
| i
el Wt W N at VIR ENAL [t
: ; RESC
. i TWO_BURN
| |

CSIErHAL

CSM
BELOW

IF INITI IIF IN
N

' N=6

RESCUE TWC
RENDEZVOUS

i l\ 8 ]

po—
TAL IF INITIAL | IF INITIALiIF INITIAL

N=10

s emmmned

2L/8L/6 3Lva

€l 39vd

———

»"“



" I L I
oames mmom meay dETE TEES sowm

RESCUE TWO
RENDEZVOUS

RESCUE TWO

TIMELINE

POWER DOWN SIM (SEE EXPS/EVA CHECKLIST)
PO0O; V48 (11102,X1111)

[ INSERTION OR A.I.M.]

MSFN UPLINK: "LM S.V.
MSFN UPDATE: RESCUE TWO P30 PAD
P32 INITIALIZATION PAD

P30; P40

[ RESCUE TWO BURN |
POO

RESCUE TWO P30 PAD

RI2Z4NE= PURPOSE
SET STARS SIPISAG]| & NJPrROP/GUID
+ WT N47
RaLton 0|0 Prrimw  N48
PALIGN 0j0 YTRIM
Yaren |+ }jo]o HRS  GETI
+lololo MIN N33
+lo SEC
ULLAGE : 8Vy N8l
+JojolojoLoOfoYy
+f01010G|0L0D ‘wz
XiIX | X R
XiExix P
OTHER Xjxix !
3 Hy  Nad
"o
+ avT
x | x[x BT
X 4vC
P32 INITIALIZATION PAD
NT1]CSI GETI |+ : * e
N +{ofo]o
NS5 |ELEV <& +12]1018¢3}0
180° OPT {+|1{3[/0l01l0
N37|TPI GETI |+ * e .

¥l 39vd
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CSM rescue 2 AV, fps

DuPont/MAB/MPAD (for CSM Rescue)

RESCUE TWO BURN INFORMATION

LM partial abort AV, fps

Data source oz
Data confirmed _£
TT T T T T T T T T T I T T T I T T T T T T LT T T T LT T T T ] [TTTTTIIT I I I ITTIT]
—CSM 10-4.- CSM active rendezvous (rescue 2) Mission profile dependent
n . EEEEEEENEEEEEE
maneuver chart, (LD: Dec 7 G.m.t.) 8/16/72 BasicF
No PDI I2 + 12 abort| 17
I
No PDI 1 -+ 12 abort
0 20 40 60 80

100 120 140

2L/8L/6 3Lva
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DuPont/MAB/MPAD (for CSM Rescue) 'CSI ONE BURN INFORMATION -
Datasource—%ﬁ#- T T T T T O T T L T T T T T T T LT T T Lt P
Data confirmed ~CSM 10-5.- CSI-1 maneuver chart for CSM active N=2H ™
100 Bttt rendezvous. (LD: Dec 7 G.m.t.) >
”;Mnssnon profile dependent a
~8/16/72 Basic -
w =50
x »
>
<
r~4
§ P
N 0
o
= A
?, N =4
o
-50 , _y No PDI 1 + 12 abort
i
0 20 40 60 80 100 120 140
[TT]
N=2
50 No PDI 2 + 12 abort i
@
1’
2
X i
Z 0 N=4
— 7
L v,
(7] o )
o N=6 o 3
% = 74 -
8 50 [NT8 A <
o
S~
’ ~
0 0 40 60 80 100 120 140

LM partial abort AV, fps

( ( ¢



-12

1
. S ETED WM S S

]

<~rzZ© TmI<

P32 (LOAD P32 INITIALIZATION PAD ON PAGE 14)

BEFORE STEADY STATE
N&9>{+00200,+00120) : REJECT/REPEAT
AFTER STEADY STATE
NAG>(+00030,+00020 ) : REJECT/REPEAT

FINAL COMP, OVERWRITE DVY(COPY); P40m

[cs1 oNE BURN]
P76m; V67(+10000,+00100,+00001)

IF INITIAL N>4, CONTINUE ON
IF INITIAL N=4, CONTINUE ON
IF INITIAL N=2, CONTINUE ON

PAGE 18
PAGE 19
PAGE 20

~

P32 Y Y 00T VY DoT
FINAL s ‘ : :
[COMP 81 +OOO0.0 +0000.0
GROUND
AV X d
COMPARISON

LIMIT=%£3 FPS

2L/8L/6 31VQ
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_I_l——_l—__[

[=r=o -==

P32m, [REDUCE PREVIOUS N BY 2] ,oVERWRITE N55 R1(COPY)

P52,0PT 3; P32

BEFORE STEADY STATE
N45>{+00200,+00120) : REJECT/REPEAT
AFTER STEADY STATE
N49>{+00030 ,+00020) : REJECT/REPEAT

IF NECESSARY: MSFN UPLINK-LM S.V.

CSM S.V.

FINAL COMP, OVERWRITE DVY(COPY);

P41m
CSI BURN
P76m; V67(+10000,+00100,+00001)

RECYCLE TO (B UNTIL

N=4 WAS INPUT FOR THE
PREVIOUS CSI BURN,

THEN CONTINUE TO PAGE 19.

FOR N=8
cS1L_] COMPUTATION
€SI GETI R
-1 -I PROCEED ON DKSPLAYED'SETI
N ELEVATION 9 180” OPT
INPUT 55| +00008 | +208.30 |[+130.00
TPI GETI
3 7 PRCCEEDO(;N DISPLAYED SETI'
FINAL 90 . ) .
CS1 av-LV
CoMP 81 +0000.0| +0000.0
FOR N=6
cs1[] COMPUTATION
CSI GETI! *
] ] PROEEEDE.ON lx)gSPLAYED G'ETI =5
N ELEVAT N 2 180° T
INPUT 55| +00006 | +208.30 |+130.00
TPI GETI -
37 PROCEED ON DISPLAYED 6ETI
S 2 Y DOT LM Y DOT
FINAL 90 | . . ‘
COMP 81 | +0000.0| +0000.0
FOR N=4
CSI[JCOMPUTATION
€SI GETI
] 1 PRC.CEED 2N gIS?LA\‘ED ‘;ETX
N ELEVATION 9 180° QOPT
INPUT 55| +00004 | +208.30 [+130.00
TPT GETI . .
37 ___PROCEED ON DISPLAYED GETI _®
Y Y DOT MY
FINAL 90 ) A
CS1 AV~ -
LOMP 81 o +0000.0| +0000.0

21/81/6 1LYa
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— P31m (COPY), LOAD AH = 10.0

<~rzo TmIT<

ot w— " - sasm s |

<~r=Z=0o TmE<

RECYCLE (COPY)

I =FZO NI

HAM

V24 NIE
2367E

OE
22062E

AFTER STEADY
>+

BEFORE STEADY STATE
N49>(+00200 ,+00120) : REJECT/REPEAT

. 20) :REJECT/REPEAT

FINAL COMP, OVERWRITE DVY(COPY); P41m

P76m; V67(+10000,+00100,+00001)

4

HAM COMPUTATION

TST GETI - "
11 PROCEED ON DISPLAYED GETI
400001 | +208.30 [+130.00
iNpuT | 95 10U e fe e
37 PROCEED ON DISPLAYED GETI
MW GETT . X
33 PROCEED ON DISPLAYED "GETI
Y Y oot T ¥ 007
RECYCLE | 20 | ;
81 | +0000.0
Y Y507 T Y 007
FINAL 90 . . .
COMP g1 | +0000.0| +0000.0

"1gL/81/6 3va

6L 39vd



-20

-20

-12 °

IS

mITe~—-xW0

IF P36 IN MODE LITES:
OBTAIN CSI GETI FROM GRND(COPY)
P32 WITH GRND GETI

o P32m(COPY)

MIT e~ -0

RECYCLE (COPY)

—I FINAL COMP(COPY); P41m

[CSI FINAL BURN|
P76m; P36m (COPY)

M~ >xun

BEFQRE STEADY STATE
N49>{+00200 ,+00120) : REJECT/REPEAT
AFTER STEADY STATE
,#00020 ) :REJECT/REPEAT

CSI COMPUTATION

FINAL COMP (COPY) | TO BYPASS P52m AND P4Xm, ZERO DVY]

P52m; P4Xm

| PLANE CHANGEJ

P76m
P33n(COPY)

RECYCLE (COPY)

FINAL COMP(COPY);

[coH BuRN]

P76m

P40m

TO BYPASS GYR) TORQUE: ENWIER ON F 50 25
T0 GYRO TORQUE: SEE P. 38

CSI GETI -
1 ] .PROCEED ON DISPLA;ED GETI °
N ELEVATION 2 186~ OPT
INPUT 55| +00001 +208.30 [+130.00
TPI GETI . .
3 7 *PROCEED ON DISPLAYED GETI o
90 [l Y COT LM Y DOT
RECYCLE T -
81 +0000.0
A Y DOT MY COT
FINAL 90 . .
CS1 av-LV¥
LU ) +0000.0
"PLANE CHANGE CONPUTATION
PC GETI
INPUT 33 :’RSCEED ON DISPLMEI:4 ELEIO i
FINAL |90 . .
Comp 81 | +0000.0 +0000.0
CDH COMPUTATION
LM COH GETI .
IN PUT ] 3 ® PROCEED ON DISPLAYED GETI ®
Y Y DOT LM ¥ DOT
RECYCLE B -
8] CUH AvV-LV 3
¥ ¥ DOT LM Y DOT
FINAL 90 )
COMP 8] COH £V-LV

0¢ 39vd

8
ot}
m
=]
~
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~
~
nN



-20

-12

+12
+15

+27
+30

+42

P34m, OVERWRITE N55 R2

¢ |

BEFORE STEADY STATE
>{+00080,+00050) : REJECT /REPEAT
AFTER_STEADY STATE
N49>(+00030,+00020) : REJECT/REPEAT

TPI-ELEVATION OPTION

RECYCLE (COPY)

FINAL COMP (COPY); P40m

TPI BURN
P76m; P35m

P35 FINAL COMP (COPY); P41m
MCC1

y P76m, P35m
S
- /
E]PSS FINAL COMP
MCC2
GO TO TPF ACTIVITIES (PAGE 36)
TPF

(COPY); P41m’

37 TPL GETI ‘ >
PROCEED ON DISPLAYED GETI
INPUT INTEG OPT ELEVATTON « 5 TRANSFER 4
55 +00000 +208.30 {+130.00
TP GETI .
37 PROCEED ON DISPLAYED 'GETI
PERTLUNE ALT o1 2V Y]
RECYCLE | 58
81 TPT ZV-1V
TP GETI %
37 PROCEED ON DISPLAYED GETI
TNTEG 0P1 ELEVATION < TRANGIER
FINAL 55 | +00000 +130.00
COMP 58 PERILUNE ALT TP BV TPF LV
AN

81

MCC COMPUTATION

FIN COMP

81

MCCY av-LV

MCC COMPUTATION

FINCOMP

81

MCC2 av-LV

2L/81/6 31¥a

L¢ 39vd



DWELL INITIATION

DWELL TERMINATION

CSM DWELL ORBIT CSM DWELL

ORBITAL MOTION PLOT

LM AT CSI
(M AT TPL

1,

~ LM AT

CSM CIRCULAR ORBIT

CSM DWELL ORBIT

22 39vd

2L/81/6 3I1va



CSM IN DWELL ORBIT
FOR THREE REVS

(

CSM DWELL -
RELATIVE MOTION PLOT

LM CENTERED

CSM
ABOVE

CSM

DWELL
THREE

DWELL
TERMINATION

DWELL
INITIATION

INSERTION

CSI
CDH

AHEAD [

i
3000 - 2000

CSM DWELL
RENDEZVOUS

| ]
1000 0 1000 2000 3000

CSM
BEHIND

2L/81/6 3Lva

€2 39vd



-15

CSM DWELL
RENDEZVOUS

TIMELINE

CSM DWELL|

POWER DOWN SIM (SEE EXPS/EVA CHECKLIST)

INSERTION

MSFN UPLINK: LM S.V.
MSFN UPDATE: DWELL INITIATION P30 PAD (COPY)
P32 INITIALIZATION PAD (COPY)

P30; P40

DWELL INITIATION BURN
P00

DWELL INITIATION P30 PAD

DIWEREFLJLYJI JPURPOSE
SET STARS SIPISAG|& | NJPROP/GUID
+ WT N47
Racten 010 Prin M8
PALIGN 0]0 YrrIM
YaLten +jolo HRS  GETI
+lo]olo MIN N33
+10 SEC
ULLAGE AVy N8l
oV
AVZ
XX 1IX R
XIX1X P
OTHER XIX|X ¥
REMAIN IN- + Hy N44
THE DWELL "
ORBIT FOR
1 REVS |- o
XXX BT
X AVC
P32 INITIA
NM11|1CST GETI |+
N +
N55{ ELEV <« +
180° OPT |+
M37{TPI GETI |+

ve¢ 39vd




MSFN UPDATE: DWELL TWO P30 PAD (COPY)
P32 INITIALIZATION PAD (COPY)

P52, OPT 3
POO

P30; P41l

DWELL TWO BURN

POO

e

DWELL TWO P30 PAD
DIWIELLYLYJ2 Bpurpost
SET STARS AG| &N irrop/cuiD
+ WT N47
RaLten olo Pray M8
PALIGN clo 2 V1rim
Yacten +]o}o HRS  GETI
+101010 MIN N33
+lo SEC
ULLAGE Ny Nel
AV\,
A
XX IX R
XiXEX P
XEXiX Y
N Hy  N4g
Ho
avT
X | x BT
X AYC

N11

P32 INITIALIZATION PAD

CSI GETI

+

L]

N55

N
ELEV 4
180° OPT

o

1

o

oo

0

N37

TPI GETI

¥
"
+
+

2L/81/6 31va
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THIS PAGE IS FOR A

THREE REV DWELL
ONLY.

IF DWELL TERMINATION
IS THE NEXT BURN,
GO TO PAGE 27.

MSFN UPDATE: DWELL THREE P30 PAD (COPY)
P32 INITIALIZATION PAD(COPY)

P52, OPT 3
P00

P30; P41

DWELL THREE BURN
P00

DWELL

THREE P30 PAD

SET STARS

RaLten

D

W

EJL

L]3

G

&R

ey

PURPOSE
PROP/GUID

WT

N47

PaL1GN

PrRIM
YIRIM

N48

YaLIGN

ULLAGE

Qlojo O

cioicjoic

HRS

§ MIN

SEC

GETI
N33

N81

HIXix

N44

P32 INITIALIZATION PAD

N11{ CSI GETI

+

@
&

N
N55| ELEV 4
180° OPT

0(0

0

’!

(e

8

3

+
+
+
+

3(0

(@) fel B

0

N37{ TPT GETI

92 39vd
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-15

1

MSFN UPDATE: DWELL TERMINATION
P30 PAD INCLUDING
OUT OF PLANE COMPONENT (COPY)

P32 INITIALIZATION PAD(COPY)

P52, OPT 3
POO

V48(11102,X1111)
P30; P40

DWELL TERMINATION BURN

DWELL TERMINATIOKN PAD

DIWIEYL LT JPurPoSE
SET STARS S{PISAG & N fpror/cuID
+ WT N47
RaL1on - 0j0 Praiw 48
PaLIGN 0}o YTRIM
Ymiew__ _ I+]o}o HRS  GETI
+lojolo MIN N33
+10 SEC
ULLAGE My Nel
AVY
AVZ
XIX | X R
Xix|x p
OTHER X} XjX Y
BURN INCLUDES]+ Hy ~ N44
PLANE CHANGE H
COMPONENT + AVT
Xix!1x BT
X sYC
P32 INITIALIZATION PAD
N1T1]CSI GETI |+ . s
N +10]0]0]011
N55|ELEV <« +(210]18]3]0
180° OPT |+|1(3|0l0]o0
s = .

N37|TPI GETI

2L/8L/6 31¥a
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-12

-20

-12

MIT<~—H>xW0

M~

MIT <~ -0

P32 (LOAD P32 INITIALIZATION PAD)

FINAL COMP(COPY);

[csI BURN|

P76m; P36m(COPY)

FINAL COMP(COPY),

P52m; P4Xm

| PLANE CHANGE |

P76m
P33m(COPY)

RECYCLE(COPY)

PA0m

[TO BYPASS P52m AND P4Xm, ZE

—

FINAL COMP(COPY); P4Qm

CDH BURN
p76m

o
3=
o
m
CSI COMPUTATION >
Y DOT LHY DOT
FINAL 90 ;
BEFORE ETEADY STATE COMP CST av-Lv )
mm REJECT/REPEAT ' 81 +0000.0
N49>{+00030, +00020 ) : REJECT/REPEAT
PLANE CHANGE COMPUTATION
PC GETI
INPUT 33 ® PROCEED OR p1spiliven GETIe
i ¥ Y 007 LH ¥ DOT
FINAL 90 : .
PC AV-LY
COMP 81 | +0000.0 +0000.0
BEFORE STEADY STATE
AFTER STEADY $Tate T ) REJECT/REPERT CDH COMP UTATI ON
— N4g>T+00030,+00020) : REJECT/REPEAT ‘ COH GETT .
INPUT 13 ® PROCEED ON BISPLAYED GETI e
RO DVY] Y Y DOT LM Y DOY
R RECYCLE 20 COH AV—;‘J
Y Y D
FINAL |90 |-
COMP 81 COH av-t
je
b
m
O
P
o]
~
-
no




-20

-12

+12
+15

+27
+30

+42

e

[ |

=M

P34m, OVERWRITE N55 R2 .

RECYCLE (COPY)

FINAL COMP(COPY); P4Cm

TPI BURN

P76m; P35m

FINAL COMP (COPY); P41m
MCC |
P76ém,

l

P35m

INAL COMP(COPY); P41m

=1
o
o
N

p]

0 TO TPF ACTIVITIES (PAGE 36)
TPF

BEFQRE STEADY STATE

>{+00080,+00050 ) : REJECT /REPEAT

AFTER STEADY STATE

N49>{+00030,+00020) : REJECT/REPEAT

-~
v

TPI ELEVATION OPTION
37 TPI GETI :
INPUT - e 8800 PRDEEE%%)?{BI?P;BED jr?élnls%raa.qo 5
37 e PRBCEED ON ﬁXSPLAYED:GETI
RECYCLF 58 PERILUNE ALT TPI av TPF AV
) 8] TPI AV-LV
TPT GETI N
37 - PR’)CE’ED ,STNIODNISPL”ED.GTEJ;NSFER
FINAL |55 [ +60000 | ¥150.00
COMP {PERTIUNE ALT TPT &V TPF BV
58
8_1 TPI AV-LY
MCC COMPUTATION
FIN compl 81 " "
MCC COMPUTATION
FIncomp| 81 |

2L/81/6 31vd
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[MANUAL INSERTION ‘
ORBITAL MOTION PLOT ‘

e)
p=d
) |

m
s

— CSM AT

\ T B0OST

TPl B00ST| LM AT CSI \\\\

LM AT TPI
LM AT |
PHASING ONE/
LM AT
- PHASING TWO
LM AT CDH

S
[CDH] =
CSM IN THIS ORBIT o
FOR 1/2, 1 1/2, OR PR e e ORBITS <
) S — —— LM ORBITS 3
DEPENDING ON LM ORBIT N

[PHASING TWO]




MANUAL [INSERTION
RELATIVE MOTION PLOTS

LM CENTERED

(@) INSERTION
@ LM BOOST
(@) PHASING ONE :
(@ PHASING TWO (NOMINALLY ZERO)
(5) PHASING THREE (NOMINALLY ZERO)
® csI
1@ CDH CSM
TPI ABOVE
_ ~300
e —
—
-~
P
-~
7
CSM s
|[AHEAD] ~
| o— T T T T T
4 2000
/
i©
\\
S~ . _—~— 7 ....18.4 N.MI.APOLUNE
B e o g e s e et e e am o o SR 172 N.MI.APOLUNE L300
Z@ _ __ 360 N.MI.APOLUNE
MANUAL INS

RENDEZVOUS

2L/8l/6 31lvd
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MANUAL INS |

RENDEZVOUS
MANUAL INSERTION = ‘
TIMELINE = |
wW
: POWER DOWN SIM (SEE EXPS/EVA CHECKLIST) PHASING P30 PAD =
-110 | INSERTION PI{H|{AISTE] 1 }rurpose
1l SET STARS S|P ISAG|&] N Jerop/cuId
Ir MSFN UPLINK: LM S.V. + WT N47
1l Egg’ OPT 3 Ractien ofjo JPrrim M8
. PaLIGN 0]0 YrRIM
g YaLIGN ___ +jolo HRS  GETI
4 +10310§0 MIN N33
. LM 33 TM GETI-BOOST . - +10 SEC
J BOOST T B00ST 3V-LV T T - ULLAGE : My Nel
P76 84 | +0010.0| +0000.0| +0000.0 | vy
4 AV
. xIx|x R
] X{XiX P
] x| x|x Y
LM BOOST OTHER ——
- + '
VERIFY LM BOOST BURN HA
fl| P78 P
I avT
-' x I x BT
! X AVC
_I MSFN UPDATE: PHASING P30 PAD (COPY)
P32 INITIALIZATION PAD(COPY) P32 INITIALIZATION PAD
7 N11| CSI GETI |+ : :
| N +10{0{0|0]1
-15 il | P30; P40 N55] ELEV 4 +12101813]0 o
| I 180° OPT [+]1]3]0j0]0 3
| N37! TPI GETI |+ : ©
0 l PHASING ONE 2
h\l
nY




M DO U S R —

B S N S S

P52,
P00

OPT 3

MSFN UPDATE:

PHASING P30 PAD

(CoPY)

P32 INITIALIZATION

PAD (COPY)

P30; P41

PHASING
POO

#

IF THE NEXT BURN IS NOT CSl|,
RETURN TO A

o
PHASING TWO P30 PAD PHASING THREE P30 PAD E
PIHIALSIE] 2 Ypurrose PIHJA]|SIE]3 Jpurrost ©
SET STARS A G| &| N JProp/6UID SET STARS AG| &[N fprop/cuip ps
+ WT N47 ¥ WT N47 EE
RaLton 0]0 Prriy  N48 RALIGN 010 Priy N8|
PALIoN 0]0 "TRIn PALIGN 0jo "TRIn
Ymien __ f+Jofo HRS  GETI YaLten __J+lojo HRS  GETI
+10]0}]0 MIN N33 +]010}0 MIN N33
+lo SEC +lo SEC
ULLAGE 2y Nel ULLAGE sy Nel
AVY AVY
AVZ sz
XIX | X R XXX R
X X p XXX P
XX} X Y XEX}|X Y
N B . Hy N4
Ho Ho
+ avT + avT
XiX|X BT XXX BT
X ave X ave
P32 INITIALIZATION PAD P32 INITIALIZATIGN PAD
N11|CSI GETI |+ : p NT11JCSI GETI |+ : :
N +10]0]0]0]/1 N +{0]0]010/}1
N55|ELEV 4 + 0/8{3]0 N55] ELEV 4 +12(0]18}3]0
180° OPT |[+|1]3]|0}0(0 180° OPT [+|1|3(0}0[0
N371TPI GETI |+ . . N37|TPI GETI |+ . .
e
&5
m
b




-20

-12

-20

-12 .

M~

MI<~—dxwu

V48(11102,X1111)

|

32(LOAD P
P32 (L0 32 INITIALIZATION PAD) CSL COFMPUTATION
BEFORE STEADY STATE ’ 9 Y Y DOY LMy ot
| [RECYCLE| 90 L '
o0, e PEAT 81 +0000.0
90 Y Y DOT LMY POT
FI:‘AL cs1 AV-L.V -
COJP 81 +0000.0
RECYCLE (COPY)
FINAL COMP(COPY); P40m
CSI BURN
P76m; P36m(COPY)
BEFORE STEADY STATE
AT tehe e BT PLANE CHANGE COMPUTATION
N49>(+00030,+00020 ) : REJECT/REPEAT = PC GETI .
IN,P ut 33 ° PROCEED ON‘PMPLE‘?ED GETI®
FINAL COMP(COPY),|TQ BYPASS P52m AND P4Xm, ZERO DVY] v V007 T ¥ 507
FINAL 90 . .
P52m; P4Xm COMP U AV-LV
LPLANE CHANGEJ [ DYPRSS VRD TOWIE: ENER o‘g‘s‘r‘%ﬁl 81 +0000.0 +0000.0
P76m ' )
P33m(COPY) CDH COMPUTATION
RECYCLE(COPY) I NPUT ] 3 o e ® PROCEED OM DISPLI;ED GETI »
- Y Y DOT LMy DOT
RECYCLE |90 .
FINAL COMP(COPY); P40m g1 [
Y Y DOT LMY DOT
[CDH BURN] FINAL |90 | .
cCOMP 81 .
P76m

2L/81/6 1L¥a
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-20

=12

12
+15

+27
+30

+42

I<\MJ

l_a_..____________.

P34m, OVERWRITE N55 R2

RECYCLE (COPY)

FINAL COMP (COPY); P40m

P76m; P35m
FINAL COMP(COPY); P41m

P76m; P35m

FINAL COMP(COPY); P41m
MCC2

GO TO TPF ACTIVITIES (PAGE 36)

:

TPF

BEFORE STEADY STATE 1
HEG L +00050) : REJECT /REPEAT
AFTER STEADY STATE |
N49> (+00030 ,+00020 ) : REJECT/REPEAT }

-
4

TPI-ELEVATION OPTION

TPI GETI
A
55 | 900000 | +208.30 |+130.00
TPT GETI N
RECYCLE z; PERTLUNE ALT PRF)CTEPExD A(:IN DXSPLAYU)OG\'LJ; Y]
81 TPT V-1V
TPT GETI
37 PROCEED ON stpLAYEn'c}%is%
TNTEG OPT . ELEVATION + NSFEE <
+00000 . +130.00
Eé::é" ' i; ’ P:;uLuNE ALT TP1 AV TPF AV
. 81 TPT BY-17
MCC COMPUTATION
EIN COMP 31 MCCT AV-LV
MCC COMPUTATION
EIN COMP 81 MCCZ AV-LV

¢L/81/6 3LV

g¢ 39vd




+30

el d
— ]

+42

TPF ACTIVITIES

P76m; P79m; POD .
V49 MNVR TO X-AXIS TRACK ATTITUDE

ACQ MSFN

PERFORM PRE-DOCK CHECKLIST

P47 AT 1.25 N.M.

SEC PRPLNT FUEL PRESS(4)-OPEN

| VB3E <——
N83E

: KEY REL —

UTILITY PWR-ON (VERIFY)
TV-ON

DAC-ON

LM PHOTOS WITH DAC/TV
TPF

EMS MODE-STBY
EMS FUNC-OFF

EXT RNDZ LT-OFF
LM STATION KEEP

DAC/TV-OFF

PRE-DOCK CHECKLIST

MAN ATT(3)-RATE CMD(VERIFY)

LIMIT CYCLE-OFF(VERIFY)

ATT DB-MIN

RATE-LOW(VERIFY)

TRANS CONTR PWR-ON(UP)

ROT CONTR PWR DIRECT(BOTH)-MNA/MNB
SC CONT-CMC(VERIFY)

AUTO RCS SEL(16)-MNA/MNB

CB DOCK PROBE(2)~CLOSED

PROBE RETR(2)-OFF(VERIFY)

PROBE EXTD/REL-RETR

PROBE EXTD/REL TB(2)-GRAY(VERIFY)
(IF TB NOT GRAY, GO TO PG S/2-13,F)
CB SECS LOGIC(2)-CLOSED(VERIFY)
CB SECS ARM(2)-CLOSED

EXT LIGHTS RUN/EVA-ON(UP)(VERIFY)

COAS PWR-ON(UP)(VERIFY)

BRAKING GATES

. RETICLE
R,NM R,FPS ANG,DEG R,FT
1.50 45 .08 9000
1.00 30 - .13 6000
.50 20 .26 3000
.25 10 .54 1500
.08 5 1.60 500
.05 : 2.70 300
.03 4.00 200
8.50

.02

9¢ 39vd

2L/81/6 31vd



—t w—
— ]
—

P

T e et
|

TPF ACTIVITIES

L

V49 MNVR TO SIM BAY INSPECTION ATTITUDE (319,254,000)

V49 MNVR TO DOCKING ATTITUDE (180 ,285,0)

DOCKING ATTITUDE
VERIEY HGA

CUE MSFN FOR LOGIC ARM
SECS LOGIC (BOTH)-ON(UP)
MSFN GO FOR PYRO ARM
SECS PYRO ARM (2)-ON(UP)

P47

DAC/TV-ON

LM MNVR TO DOCKING ATTITUDE
TRANSLATE TO CAPTURE LATCH
PERFORM DOCKING CHECKLIST

DOCKING
DAC/TV -OFF
P00

Va8 (61111
X1111
CMC MODE-AUTO

RNDZ XPONDER-OFF
GO TO VOLUME II OF THE FLIGHT PLAN

DOCKING CHECKLIST

AT CAPTURE

PROBE EXTD/REL TB(2)-BP(VERIFY)
(IF TB NOT BP, GO TO PG S/2-11, A)
REPORT CAPTURE TO LM
SC CONT-CMC(VERIFY)
CMC MODE-FREE
ALLOW PROBE TO DAMP S/C MOTION(10 SEC)

WHEN WITHIN +3° OF DOCKING ATTITUDE

PROBE RETRACT SEC-1 (PRIM-2 IF REQ)

AT DOCK. LATCH

[PROBE EXTD/REL TB(2)-GRAY

AT HARD DOCK

SECS PYRO ARM (2) - SAFE

SECS LOGIC (BOTH) - OFF

CB SECS ARM (2) - OPEN

CB DOCK PROBE (2) - OPEN

THC - LOCKED

RHC - LOCKED ,

BMAG MODE (3) - RATE 2(VERIFY)
PROBE EXTD/REL - OFF
PROBE RETRACT (2) - OFF
EXT RUN/EVA LIGHT - OFF
EXT RNDZ LIGHT -.OFF

COAS PWR - OFF
AUTO RCS SEL ROLL (4)-OFF
- TRANS CONTR PWR-OFF

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

. 2L/81/6 3Lva

L€ 39Yd




TPF ACTIVITIES

36.1

P52 F 06 22

F 50 25

16 20

P40 F 50 18

06 18

SPS PLANE CHANGE

(G&C CHECKLIST P. G/4-2)

PRO

(00020)

ALIGN GDC TO 90° OR 270° ROLL
O° OR 180° PITCH

° YAW
LIMIT CYCLE~0N
ATT DB-MIN
RATE LOW
BMAG MODE(3)-ATT1/RATE2
SC CONT-SCS
PRO

MONITOR TORQUING

*k % %k k % k * k k k k * * * *

IF RESTART OCCURS: CONTINUE
uN P, 39

* k% k k% k k k k k * k k& k *x *

BMAG MODE(3)-RATE2
SC CONT-CMC
PRO

MONITOR MNVR
PERFORM P40, STARTING AT STEP 5

36.2

36.4

P76

P20

P52

P33

F 06
F 06
F 50

06

F 06
F 50

16

F 06

33
84
18

18

22
25

20

13

8¢ 39vd

PRO
PRO

SC CONT-CMC
PRO

MONITOR MNVR

* k k k% Kk * k %k * &k X% % *
IF AUTO MNVR INTERUPTED:
MNVR TO 0° YAW ON GDC
V32E

* k k k k k %k k *k k k% k *

PRO

(00020)

SC CONT-SCS

BMAG MODE(3)-ATT1/RATE2
PRO

MONITOR TORQUING

Xk ok k ok k k ok ok ok ok ok k k Kk
IF RESTART OCCURS: CONTINUE
ON. P. 39

* k k k k k k * k *k kK k k * *

BMAG MODE(3)-RATE2
SC CONT-CMC
CONTINUE IN P33, STEP 3



P52

P40

P76

P20

-n

50

21

41
50

50

50

06

06
50

06

25
22

25

25

33
84
18

18

PRE-PLANE CHANGE PULSE TORQUING
RESTART RECOVERY (EMP 518)

(00020)
V41 N20E

V33E

NO ATT LITE-ON
(00020)

V40E

NO ATT LITE-OFF

V21 NIE 1214t E
V71E 24E 1733E
V21E 303E 24E
V33E

(00020)

V21 N46E 11103E
VA6E

PRO

BMAG MODE (3)-RATE2

SC CONT-CMC
PRO

PERFORM P40, STARTING AT

STEP 5
PRO
PRO

SC CONT-CMC
PRO

MONITOR MNVR

P52 F 06

P33

F 50

F 37
F 50
F 50

06
F 06

22
25

25
18
18
13

PRO

(00020)

V37E 52E

MNVR TO ACQUIRE STARS
PERFORM P52, OPT 1,
COURSE ALIGN

33E

00017

PRO

PRO

MONITOR MNVR

V21 N46E 11102E
V46E

CONTINUE IN P33, STEP 3

e

POST-PLANE CHANGE PULSE TORQUING
RESTART RECOVERY (EMP 518)

P52 F 50
F 21

41
F 50

F 50

P33 06

P52
F 37

P33

25

22

25

(00020)
V41 N20E

2L/8L/6 3LvA

V33E

NO ATT LITE-ON
(00020)

V40E

NO ATT LITE-OFF
V21 NIE 1214E E
V71E 24E 1733E
V21E 303c 24E

- V33E

25

13

(00020)

BMAG MODE (3)-RATE2
SC CONT-CMC

PRO

V37E 52E
PERFORM P52, OPT 3

33E
CONTINUE IN P33

6 39vd

SPS PLANE
CHANGE BURN



+15

+30

m—

MmMITr<~—xwu

COMPUTE PRE-BRAKING BURN GETI.AND TRANSFER ANGLE (COPY)

V93
P34(SEE INPUT)

FINAL COMP (COPY)

V48(11103,X1111)
P40

PRE-BRAKING SPS BURN PROCEDURES

SPS> PLANE
CHANGE BURN

GETI-TPI °

AT: TPI-PRE-BRAK]NG

+37

00, 00

GETI- PRE-BRAKING

® o lo o0 e

OBTAIN TPF 3
TRANSFER § =——PF

TRANSFER § =

TRANSFER § COMPUTATION

LOAD INTO N55 (R3)

I SOLUTION
AV

—_—

PRE -BRAKING BURN COMPUTATION

s
COMPUTED P34 GETI
©

INPUT z; ”‘"{%6"600 Té%lmd;ﬂ T m
N m{r_s(e)&v(r)oa"” ELFVAT]ON kG “JTRANSFER <«
e B e e
8] p3g Av-LY

Ot 39vd

/81/6 31¥a



+30

P40

SPS CHECKLIST

PRE-BRAKING BURN l

P oes coue e cwes ease enes

P79; POO; V49 MNVR TO X-AXIS TRACK ATTITUDE
ACQ MSFN HGA

v48(11102,X1111)
PERFORM PRE-DOCK CHECKLIST

P47 AT R=1.25 NM
SEC PRPLNT FUEL PRESS(4)-OPEN

V83E=
N83E KEY REL

UTIL PWR-ON (VERIFY)
DAC/TV-ON
LM PHOTOS WITH DAC/TV

TPF

“EMS MODE-STBY

EMS FUNC-OFF

EXT RNDZ LT-OFF

LM STATION KEEP

GO TO VOL-IT OF FLIGHT PLAN

PRE-DOCK CHECKLIST

MAN ATT(3)-RATE CMD(VERIFY)
LIMIT CYCLE-OFF(VERIFY)

ATT DB-MIN

RATE-LOW(VERIFY)

TRANS CONTR PWR-ON(UP)

ROT CONTR PWR DIRECT(BOTH)-MNA/MNB| -

SC CONT-CMC(VERIFY)

AUTO RCS SEL(16)-MNA/MNB

CB DOCK PROBE(2)~CLOSED

PROBE ‘RETR(2)-OFF (VERIFY)

PROBE EXTD/REL-RETR

PROBE EXTD/REL TB(2) »GRAY(VERIFY)
(IF TB NOT GRAY, GO TO PG S/2-13,F
CB SECS LOGIL(Z) CLOSED(VERIFY)

CB SECS ARM(2)-CLOSED

EXT LIGHTS RUN/EVA-ON(UP)(VERIFY)
COAS PWR-ON(UP)(VERIFY)

A

BRAKING GATES

' . RETICLE
R,NM R,FPS ANG,DEG R,FT
1.50 45 .08 9000
1.00 30 .13 6000
.50 20 _ .26 3000
wld 10 .54 1500
.08 5 1.60 ' 500
.05 2.70 300
.03 4.00 200
.02 8.50 100

SPS PRE-BRAKING
BURN PROCEDURES

2L/81/6 31YQ
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IMU FAILURE RENDEZVOUS

SPS PRE-BRAKING
BURN PROCEDURES

- -

i ‘3 A

i

1 A i 1 A I
———-———K——————-—‘———————-————————

K

WHEN IMU FAILURE KNOWN:
PERFORM IMU FAILURE SWITCH CHECKLIST
PERFORM GDC REFSMMAT DETERMINATION PROCEDURE(G/7-13)
(IF REQD: PERFORM GDC REFSMMAT REALIGN(P52-0PT 4)(G/7-15)

MNVR TO TRACK/STAR FIELD ATT (180,280,0), ACQ HGA
LOAD N20 AND ATT SET TW'S T0(180,280,0)
MNVR BY NULLING ERROR NEEDLES

SET REFSMMAT FLAG(VERIFY)
V25 N7E,77E,10000E,1E

PRE-SPS BURN SIM PREP (CUE CARD)

IMU FAILURE SWITCH CHECKLIST

MU POWER-OFF
FDAI SELECT-1

FDAT SOURCE-ATT SET
ATT SET-GDC

ATT

DB-MIN

RATE-LOW

SC CONT-SCS

BMAG MODE(3)-ATT 1/RATE 2

DIRECT ASCENT RMDZ PADJUPDATE (IF REQ'D)

GETl__HRS[+] o]0 ¥10]0

ﬁUFT'C}H;\Anrq +{0]0}]0 +10]0{0
SEC|+]0 +10

GETI HRS|+|0!10 +10]0

TPl MINj+]0]0O]O +{0]0}0

N37 SEC|+|0 +10

COELLIPTIC RNDZ PAD JUPDATE (iF REQ'D)

GETI HRS}+{0}0 f1+lolo

[FT-OFE T+ lolo ol | §+]o]ofo
SEC{+10 f+]0

GETI HRS|+][0]0 +10]o0

csi MIN[+]0jol0 +]0]o]0

N1t SEC[+]|0 )

GETI HRS|+|{olo]| | +lolo

TP MINJ+io]olo +lolofo

N37 SEC|+]|0 +10

s

2y 39vd
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-47

i i 1

|

A
S U G SV S —— . S G G S S G M . G SN AN WO WSS G S N O WSS S WS SR SSE WSS S GEE WEE G GAVE WM NS M S SN M e S .

7

MSFN UPDATE:
GO/NO GO FOR LIFT-OFF

VHF RNG-RESET

-iEM INSERTION

|

P52(OPTION 3)

RECORD STAR NO. SHAFT

TRUNNION

P00

MSFN UPLINK:
LM S.V.

V57-LOAD R2=1

P34(ACCEPT MNKY)(BYPASS MNVR)

BEFORE STEADY STATE

M I =<

PRE-TPI: N49 > (+00200,+00120) REJECT/REPEAT

POST-TPI:N49 > (+00080,+00050) REJECT/REPEAT|
AFTER STEADY STATE

ANYTIME: N49 > (+00030,+00020) REJECT/REPEAT

<r~Zo

ALIGN GDC TO N20

VERIFY LM TRACKER LT-ON

PERFORM GDC REFSMMAT DETERMINATION PROCEDURE
V37EQ0E; V96E; V21 N1E,1214E,63E;

V25 N26E,13001E,3425E,30005E; V30E

*IF LM BAILOUT REQ'D:

*33
*
*84

*

SCS BURN MANEUVER
N/A Cis|Mm]B|.~10|JPurPOSE
SET STARS SIP|SAG| &N IPrOP/GUID
+ N|ZTA W nay
RaLten N/ A O JOINIA| AlPrgyy N8
y
PALIGN N/ A 0] O|NLA AL TRIM
YaLlen N /A _f+l0jfo0O HRS  GETI
+{01g¢lo MIN N33
+10 SEC
oV
ULLAGE x &l
av
4 JET, 11 SEC Y
8V,
XX i X R .
XiXiX P
XEX|X Y
aYC + NIl A Hy N44
NIZTAlM
*k k K * k Kk k * Kk § ok ok ok ok ok ok kK ko ok ok ok kok ok kA kR R R kR kAR kR
* *IF CSM BAILOUT REQ'D:
*  COPY P76 DATA FRCM LM * x
* * *MSFN UPDATE:
H 4 . * % CSM BAILOUT P30 PAD
X kexp3g - .
o l . . * *P40; SET UP EMS
* #SpS BURN CUE CARD
* GO TO RESCUE BQOK PG 4 * %CSM BAILOUT BURN
* k k % %k k& X % k k¥ & ¥ & ¥ £ Kk * Kk %k *

GO TO RESCUE BOOK PG 4

*
* ok Kk ok ok k k ok ok k kK Ak ok kK k kA

P34 INPUT

37 LM GETI-TPI . .
55 LTeG OPT ELEVATIOH 9 TRANSFER
+00000 +000.00 +130,00

ok b o % % * ¥ % @

IMU FAILURE
RENDEZVOUS

2L/81/6 3L¥a
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IMU FAILURE
RENDEZWOUS

-25

-17

-10

|

P34 (ACCEPT MNKY)(NO SXT MARKS UNTIL TPI - 17)
V25 N7E,76E,20000E ,0F
V21 N1E,301E,37777E
(V86E TO REJECT MARK)

MNVR TO SXT TRACK ATT (180,334,0)

LOAD N20 AND ATT SET TW'S T0(180,334,0)
MNVR BY NULLING ERROR NEEDLES

BEGIN SXT MARKS

* ok Kk ok k Kk k ok k Kk k Kk *x x k k k k k * % K
IF MARK REJECT BUTTON INADVERTENTLY PUSHED:
BEFORE PROCEEDING ON F 51
V21 N1E,1336E,31264E

X k k k k k kK k *k k k k * *k k * *k k *k & * *

VERIFY DSE TAPE MOTION(LBR/RCD/FWD/CMD RESET)

* ok ¥ 4 %

P34 FINAL COMP
COMPARE SOLUTIONS

P40
LOAD N18 VALUES IN N20 AND ATT SET TW'S
MNVR BY NULLING ERROR NEEDLES

SPS CHECKLIST

P00

* %k & ¥ *

M +/5.1,-0.5,+14,
m CSM "76.1;"‘0-5"12.]
: : . 1L (180,379.0]

P76

GROUND TPl FOR LM

AVX

AVY

AVZ

P34 FINAL COMP

INTEG OPT ELEVATION § TRANSFER §

55 + 00000 . +130.00
PERILUNE ALT TPI AV TPF aV

58 o . N
TPI aV-LY

81 W - -
LM TPI aV-LV

84 ® L ] @
LM TPI aV-LV

84 . . o

vy 39vd




/

+12

+18

+26

+30

P76(P77)

P35( ACCEPT MNKY)
CALL N22; LOAD N22 VALUES IN N20 AND ATT SET TW'S
MNVR BY NULLING ERROR NEEDLES

V25 N7E,76E,20000E ,0E
V21 N1E,301E,37777E

P35 FINAL COMP
P41(P40); LOAD N18 VALUES IN N20 AND ATT SET TW'S
MNVR BY NULLING ERROR NEEDLES

P0OO
MCC-11

P76(P77)

P34( ACCEPT MNKY)

V93

CALL N22; LOAD N22 VALUES IN N20 AND ATT SET TW'S
MNVR BY NULLING ERROR NEEDLES

V25 N7E,76E,20000E,0E

V21 N1E,301E, 37777E

— > oOZ >

— P34 FINAL COMP i
P41(P40); LOAD N18 VALUES IN N20 AND ATT SET TW'S
MNVR BY NULLING ERROR NEEDLES

POO
mcc-21

P35 FINAL COMP
MCC1 aV-LV
81 S .
LM MCC1 AV-LV
84 X .
LM MCC1 AV-LV
P76 84 . .
P34 INPUT
GETI-MCC2
37 : : .
INTEG OPT ELEVATION ¢ TRANSFER ¥
35 +00000 +000.00 +040,0 0
P34 FINAL COMP
INTEG OPT ELEVATION § TRANSFER §
55 +00000 o +040,00
PERILUNE ALT MCC2 AV TPF AV
58 . . .
MCC2 aV-LV
8‘ ® L] L ]
LM MCC2 AV-LV
84 e L] e
LM MCC2Z AV-LV,
P76 84 . . .

2L/8L/6 3Lv0
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+42

P76(P77)

P79
LOAD N22 VALUES IN ATT SET TW'S
MNVR BY NULLING ERROR NEEDLES

ACQ MSFN HGA
PERFORM PRE-DOCK CHECKLIST

CENTER LM IN COAS
CYCLE BMAG MODE SWITCHES-RATE 2/ATT 1 RATE 2
FDAI SOURCE-GDC(VERIFY)

IF CSMACTIVE: . ___________
' AT R=1.25 NM; LOAD ENS WITH -(100+TPFaY) |
i FOR DSKY DISPLAY OF VHF RANGE:

1 V25 N7E,75E,100E,1E; VB7E; V16 N2E,3703E
v SEC PRPLNT FUEL PRESS(4)-CPEN
| EMS FUNC-aV .
i EMS MODE-NORMAL

PRE-DOCK CHECKLIST

FDAI SOURCE-GDC

LIMIT CYCLE-OFF({VERIFY)

TRANS CONTR PWR-ON{UP)

ROT CONTR PWR DIRECT(BOTH)-MNA/MNB
AUTO RCS SEL(16)-MNA/MNB

CB DOCK PROBE{2)-CLOSED

PROBE RETRACT{2)-OFF(VERIFY)

PROBE EXTD/REL - RETR
PROBE EXTD/REL TB (2) - GRAY (VERIFY)
" (IF TB HOT GRAY, GO TO PG S/2-13,E)
CB SECS LOGIC (2) - CLOSED (VERIFY)
CB SECS ARM (2) - CLOSED

EXT- LIGHTS RUM/EVA - ON (UP) (VERIFY)
COAS PUR - ON (UP) (VERIFY)

LM 30.9 (TOTAL)
TPE CSM 32.7 (TOTAL)
- . 180,285,0

° 3 °

.
Do

EMS MODE-STBY
EMS FUNC-OFF
EXT RNDZ LT-OFF

LM STATION KEEP
POO

CUE MSFN FOR LOGIC ARM
SECS LOGIC(BOTH)-ON(UP)

MSFN GO FOR PYRO ARM
SECS PYRO ARM(2)-ON(UP)

LM MNVR TO DOCKING ATTITUDE

TRANSLATE TO CAPTURE LATCH
PERFORM DOCKING CHECKLIST

DOCKINGI

BRAKING GATES
. RETICLE
R,NM R,FPS ANG,DEG R,FT
1.50 45 .08 9000
1.00 30 .13 ' 6000
.50 20 .26 3000
.25 10 .54 1500
.08 5 1.60 500
.05 2.70 300
.03 4,00 e 200
.02 8.50 100

DOCKING CHECKLIST

AT CAPTURE

REPORT CAPTURE TO LM
BMAG MODE (3) - RATE 2

PROBE EXTD/REL TB {2) - BP (VERIFY)
(IF TB nOT BP, GO TO PG S/2-11, A)

ALLOV PROBE TO DAMP ST MOTION (10 SEC)
WHEN WITHIN + 3° OF DOCKING ATTITUDE
PROBE RETRACT SEC - 1 (PRIM - 2 IF REG'D)

AT DOCK LATCH

| PROGE EXTD/REL T6 (2) - GRAY. |

AT HARD DOCK

SECS PYRO ARM (2) - SAFE
SECS LOGIC (BOTH) - OFF
CB SECS APM (2) - OPEH
CB DOCK PROBE (2) - OPEM
THC ~ LOCKED

RHC - LOCKED

PROBE EXTD/REL - OFF.
PROSE RETRACT (2) - OFF

VHF RANGING-OFF

EXT RUN/EVA LIGHT - OFF
EXT RNDZ LIGHT - OFF
COAS PUR - OFF

LIMIT CYCLE ~ ON

ATT DB - MAX

BMAG MODE (3) - ATT 1/RATE 2
AUTO RCS SEL ROLL(4)-OFF

THC PUR - OFF

RHC PWR DIR (2) - OFF

9 39vd
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SPS RESCUE BURN TABLE

P OR Y ATT MANUAL START

ENGINE
LIMITS RATES DEVIATION ACTION RESIDUALS
LOOSE 10°/SEC £10° START IF aV TO | TRIM ALL AXES
COMPLETE COMPLETE GO >12 FPS 70 0.2 FPS
SPS RESCUE
BURN TABLE

”
2
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SPS RESCUE
BURN TABLE
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