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1.0  Purpose
This document contains the primary procedures for the
post-phasing-maneuver portion of the IM-4 active
rendezvous with the CSM-106 spacecraft and is based
on data obtained from the Mission Planning and Analysis

Division on April 4, 1969, concerning a May 18, 1969,

M PP

launch trajectory.

The purpose of the Rendezvous Procedures Document is to
provide a single source of procedures information for use
in flight planning, crew training, and preparation of

i onboard data.
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Major Events

The post-phasing maneuver portion of the LM—&/CSM-106
rendezvous occurs between the times of 100 hours and
107 hours G.E.T. The procedures for this period are
presented in Section 3.0 and cover all major activities

immediately following the phasing maneuver.

Figure 2-1 shows the IM attitude time history and the
locations in time and position of the 40 major events of

the nominal mission.




3.0

Nominal Mission Procedures

The procedures included in this section do not

specify which crewmember, Commander or IM Pilot,

performs each listed task. 7These need not be

specified since the following basic rules define

which crewmember performs each task. These rules

are:

COMMANDER (CDR):

1. All attitude changes, whether manual or auto-
.maéic, will be accomplished by the CDR.

2., The operation of the DSKY during thrust pro-
grams (P4o, Phl, P42, P4T7) will be done by
the CDR. Actual manipulation of the Translation
Thrust Control Assembly (TTCA) need not be
always done by the CDR, but in most cases will
be.

3. Operation of the rendezvous and landing radar
will be done by the CDR.

4. The CDR will operate all other systems accessible

to only his crew station.




LM PILOT (IMP) TASKS:

1. AGS operation.

2. DSKY operation will be done by the IMP except
when keyboard entries affect the control of
spacecraft attitude or thrusting.

3. Backup data logging and chart calculations.

4. A1l logging of maneuver solutions and systems
performance.

5. The IMP will operate all other systems accessible
.to'only his crew station.

These general rules are guidelines cnly, and may be

deviated from by the IM crew if they develop more

efficient Task assignments.

The abbreviations used herein are consistent with
those in the AOH. However, in order to condense and
simplify the procedures so that they are representative
of onboard data, & number of additional shorthand
conventions have been used. To allow the untamiliar
reader to understand the procedures contained in this
section, the following explanations are included:

1. AGS - A single asterisk is employed to denote those

procedures involving operations to be performed on
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the DEDA. The three number group following an
asterisk specifies DEDA address. An "R" following
the address group indicates the address ie to be
read out. A five-digit group behind the "R"
indicates a nominal or expected display. If the
three number address group is followed by a + or

- gign, a data load is indicated. When a single
digit follows the +, addition of 4 zeros behind
this digit is assumed. Once used, these conventions
are easily handled and save considerable space.

PGNS - The verb-noun addresses in the PGNS are
indicated to the left of the procedures column.

An "F" is used to indicate a flashing display, or
absence of an "F" a static display. To the right

of the verb-noun, opn the same line, re the contents
of the three data registers. If numeric quantities
appear, “he DSKY should be correspondingly made to
agree by executing a V21, V2é, or V23 and performing
a data load. Tho procedure of blanking and loading
registers is not included since it is repeated often

&nd is highly familiar to the crews.

EXAMPLT: F 06 33 302:43:18 TIG INSERTION




3=k
Expanded, this means} Load flashing verb 06 noun 33
with the quantity 102 hours, 43 minutes and 18
geconds; the time of ignition of the insertion
meneuver, Procedurally, this is done by keying
verb 25 enter, loading +00102 in register 1, +O0004L3

in register 2, and +01800 in register 3.

In order to maintain integrated correction flexibility
and ease of reproduction, the procedures have been
incorporated into a computer card deck and are pre-

serted us a computer printout beginning on Page 3-6.
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"F" MISSION RENDEZVOUS TRAJECTORY
(CSM CENTERED CURVILINEAR CO-ORD.)

EVENT NO,
RR NAVIGATION (P20, 5 MARKS) 2l
MU REFSMMAT ALIGN (P52) 22
RR NAVIGATION (P20, 15 MARKS) 23
RR NAVIGATION (P20, 13 MARKS) 24
CSM SV UPDATE (P27) 25
RCS STAGING (P47) 26
EXT AV FOR APS INSERTION (P30) 27
AGS UPDATE AND ALIGN (R47) 28
APS INSERTION (P42) 29
IMU REFSMMAT ALIGN 30
CSi TARGETING (P22) 3l
RR NAVIGATION (P20, 18 MARKS) 32
COMPUTE €S| BACKUP 33
AGS UPDATE AND ALIGN (R4T) 34
CS| THRUSTING (P41) (RCS-APS INTERCONNECT) 35
COH TARGETING (P33) 36
RR NAVIGATION (P20, 14 MARKS) 37
EXT AV FOR PLANE CHAMGE (P30) 38
RCS PLANE CHANGE MANEUVER (P41) 38
CDH TARGETING (P33) 40

TIME

104+04-104+20
104423
104+25
104+32
104+34
104+34-104+57
104+45
105+02
105+05
105409
105+11
105+11-105+22
105+22
105+24
105+26
105+26-105+37
105+37
105+39
105+52
105+57

EVENT

RR NAVIGATION (P20, 15 MARKS)
COMPUTE CDH BACKUP

AGS UPDATE AND ALIGN (R4T)
CDH THRUSTING (P41)

TPY TARGETING (P34}

RR NAVIGATION (P20, 20 MARKS)
AGS UPDATE (R4T)

AGS UPDATE AND ALIGN (R4T)
COMPUTE TP| BACKUP

TPi THRUSTING (P41) (RCS-APS INTERCONNECT) ~8

MCC1 TARGETING (P35)

RR NAVIGATION (P20, 9 MARKS)
COMPUTE MCCl BACKUP

MCC) THRUSTING (P41)

MCC2 TARGETING (P35)

RR NAVIGATION (P20, 9 MARKS)
COMPUTE MCC2 BACKUP

MCC2 THRUSTING (P41)
BRAKING (P47)

STATION KEEPING
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ASSUMPTIONS

TRANSFER COMPLETE

SYSTEMS CHECKS COMPLETE

PGNS ACTIVATED

AGS ON AND SELF TESTED

RCS PRESSURIZATION AND TEST FIRING CUMPLETE
RNDZ RDR SELF TEST COMPLETE

PHASING MANEUVER COMPLETE

GUID CONT~PGNS

MODE SEL-IDG RADAR
RNG/ALT MON-RNG/RNGRT
RATE ERR MON-RNDZ RDR(CDR)
ATTITUDE MON-PGNS(CDR)
RATE ERR MON-CMPTR(IMF)
ATTITUDE MON-AGS(LMP)
SHPFT / TRUN~+50
X-POINTER-HI MULT

RADAR TEST SW-OFF

ENG GMBL-ENABLE

ENG ARM-OFF
X-TRANSL-2JETS

BAL CPL-ON
DEADBAND-MIN

ATT CONT-Pulse(3)

PGNS MODE CONT-ATT HOLD
AGS MOD® CONT=-ATT HOLD
THROT/JET-JET

IMU-ON

R/R MODE-LGC
TTCA/TRANSL(CDR) -ENABLE
ACA/4JTET(CDR) -ENABLE
TTCA/TRANSL(IMP) -ENABLE
ACA/LJET(IMP) -ENABLE
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F O4 42

F lo 44

(1uus4Yy)

Ub 1M

KEY VB2E (RNUZ PAR)
oulu2 VVoU1

PKrO

HA  HP  TFF

(VERLIFY PERIGEE ALT)
PKO

KEY V/9& (TERMINATE LR SPUR
1EST)

YAW RIGHT 1l8UDtoO
PLTCH DUWN YUDEG

Cu AC HUS A RNDZ RDR=CLUSL
(WALT 30 SEC)
Cb PGNS RNDZ RDR=(LOSE

KEY V3I7E20E (ACQUIRE RADAR)
FUAL ANGLES

KEY VB1lE (UPUATE CSM HV)
PuNS MODE CUNYJ=AUTO

PRO (AUTO MANEUVER)

. *5UT7+0

*Yu+2 ACQ STEERING

ALS MUDE CONI=AUTOQ
RATE/ERR MON=CMPTIR (LMP)

FUAL ANGLES

ENTR (BYPASS MANEUVER)
0uU201 SEL AUIO MOUE
RK MOUE=LGC

PROU

NU TRR LT=OFF

DSKY BLANKS

+7

F lo 4b
+11 (APFRUX)

(1V0ebHY)
F 21 (3
F 04 42

4i

lo /2

VERLFY MAIN LOBE LOCK=ON

KeY V1I6NULE
MKS TF1l =y0001
KeY VobE=oMKS

KeY VO7EOUE (POUV)

KEY V4INT72E (RR DESIGINATE)
+UVULUOTRUN  +283,00SHFT
0ubu6 090y2 CONTINUOUS
PRO

(COARSE ALIGN VERH)

KEY VI1I6N72E
MUNLITUR TRUN/SHFT ANGLES
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.g Cb PGNS RNDZ RDK=UPEN |
CH AC BUS A RNDZ RDR=OPEN

KEY VUU4E (TERMINATE RK
CONTANUOUS UESLGNATE)

+15 KeY VITESZE (ALIGN)
CB AOT LAMP=CLOSE

F 04 ue 0ulUl UU0U3 (REFSMMAT)

R T b =t Rt
B 1]

PRO
5V ¢5 0UV01S SELECT 1ST STAR
ENTR
; F OL /U OU20E LUAD ST1AR 1
ﬁg PRO
'E F Su 18 FUAL ANGLES

PUNS MOUE CON{=ALITO
: PRO (AUTO MANEUVER)
0o 1
F 5u 48 FUAL ANGLES
ENTR (BYFASS MANFUVER)
F 01 /1 0V2UE

PRO
o +19 F 54 /1 MARK 1ST STAR
fw PRO .
‘L F 0L 70 OU2DE LUAD 2ND STAR )
: PRO

F S0 L8 FUAL ANGLES
- PONS MOUE CONT=AU[O
T . PRO (AUTO MANEUVER
' Vo 1H
F SU 18 FUAL ANGLES
ENTR (BYPASS MANEUVER)
# 01 71 0L2VUE
PRO
+29 F 5S4 71 MARK ¢NU STAR
PKU
F Ub US ANGLE UJIFFERENCE
PO
F 06 93 GYRU TORQUE ANGLES
PRO
F SV &% 0ulLiy
PRO (COAS CALIBKA|ION)
F S50 25 00UU1S SELECT 3RV STAK

ENTR

F 01 /0 OUSUE LOAD 3RD STAR
PRO

F 06 87 AL=tL CALIB ANGLES

(LOAD 0 CALLB ANGLES)
PKO
F 50 18 FUAL ANGLLS
PGNS MOUE CONI=AUFO .
, PKO (AUTO MANEUVER) )
06 48 ‘
F 50 18 FUAL ANGLES




AR e - -

ENTR (HYPASS MANFUVER)
+2/ F UL /1 QubDLE

OLSERVE SIAR IN CUASs WHFN
AT11IUPE ERRS ARE ZERO
MARK AZ=tL ANGLE ON COAS
VIAGRAM
PRO
F Ob o7 AL=tL CALLIB ANGLES
PRO
KeY Vade TERMINATL
F 3/ b

a»

Ct A0} LAMP=OPEN
wY4yU+3

CB AC BUS A RNDZ RDR=CLOSE
(WALT 3U SEC)
Ct PONS RNDE RDK=CLOSE

(1V1s10) KtY 2Vt (ACUULRE RADAR)
F HSu 48 FUAL ANGLES
KeY VslE (UPDATE CSM SV)
PGNS MODE CONT=AUTO
PRO (AUI10 MANEUVER)
Uo LW

- | . x5YT+0
) . aGUU+2 ACE SIEERLNG
ALS MUODE CONT=AUTY
RATE/ERR MON=CMPTR (LMP)
F 50 A8 FUAL ANGLES
EniR (BYPASS MANEUVEK)
F 5u ¢% 0U2u1l StL AUTO MODE
Rh MOUE =LoC
PRU
NU [RK LT=OFF
LSKY BLANKS

VERLFY MALIN LOBE LOCK=ON

(1uls1a) KEY V37E3VE (EXT aVv)

F 0o 929 H _§ T16 INSERTIUN
(NOm 1U2243:18)
PROU

o F 0o 81 AV'S=LV
) PROU

F 0o 42 HA HP AV

PRO

F lo 45 MRS 1rl MGA




i +34 (APPRUX)  VY3E (KEINIT W MATRIX=4MKS) )

+U4D (APFRUX} VAUE TERMINATE (11MKS)
F 37 bH
KeY OUE (POO)

CB PGNS RNDL ROR=UPEN
Cis AC BUS A RNDZ RUDR=OPEN

PERFORKM PRESTAGE CHECKS

(luziul/) Cd AC HUS A KND< RDR=CLUSE
(WALT 3y SEC)
Cb PGNS RNDZ KDR=CLOSE

.
¥
I

¢

V37e2ut (ACQULIRE RADAR)
F bu 1# FUAL ANGLES
KEY VU1E (UPDATE CSM SV)
PuNS MODE CONiI=AUTO
PRU (AUTO MANELUVER)
lo 18

*4uU+2 ACQ STEERING
AuS MUUE CONV=AUTV
RATE/EKR MON=CMPTR (LMP)

5U 18 ENTR (BYPASS MANEUVER)
50 ¢b 0u2ul SEL AUTO MODE
R MOUE=LGC
PKOQ

T

NU TR8 LT=0FF

USKY BLANKS
VERLFY MALN LOBE LOCK=ON

(1u2:i1v) KEY V3T7TE3YE (X1 aV)

F Vo 94 H : 116G INSERIION
(NOM 102243:18)
PRO

F Qo 81 AV'S=LV
PrRO

F Do 42 HA HP Ay
PRO

F 1o 45 MKS TFl MGA

-31 RESET T

=22 PRO (13 MKS)
KeY Ouk (pPOU)

Cb AC BUS A RNDZ RDR=UPEN
Cb PGNS RNDZ KDK=UPEN
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UPLANK ACI'Y LT=ON

(F27 UPUA(E)

UPLINK ACI'Y LT=0FF

+ 37

F 04 4o

F 0o 47

F lbo b3

F 37

F Oob

F Oob

F 0o

F Ob

Vo
F 55U

(e14)

4] )

38

ol

42

4b

o]y

16 Gel OF AGS U TIME (90:00:00)
*418+1 UPDATE AGS

16
16

(FUU)

YAW 180 DEG
PLICH UP 90 UG

KEY V4BE (LOAD DAP)
120y

PrO

LMWT CMwT

PRU

KEY VI7e4/E (av MUNOTUR)
AV'S=p0uY

EUSMASIER ARM=ON
THRUSIT =X 2 FPS
SIAGE Sw=FIRE
THRUST +X 2 FPS
FUSMASTER ARM=OFF
PRO
KEY QuE (POUL)
KEY VO7E3QE (EXT aV)
TL16 INSERTION
PrO
AV'S=LV

N8l

avXx(Lv) (=189,.,2)

AVY (LV) (0.0)

AvZ(Lv) (=83.8)

PrRU

HA HP av
PKO

MRS Tr1I MGA
PKO

KEY VR7E (AGS UPDATE)

PKO

UPUATE COMPLEIE

*4L4K . (OU0U0 COMKLETE)

3-10




PRU
F 37 oo

*4U0+3 AGS ALIGN
»410+8 EXT AV
w4114+41 APS ENGINE

*514+40
*515+4
*516+0
62341

30 2 o o 2000 o o e o
* INSERTION =
i 3K 2 o 6 o o o o o o 0K

-6 KEY 42E (APS THRUST)
F 55U 18 FUAL ANGLES
KeY VU6NBoE
AGS (NBb)

AVX(LV)
AVY (LV)

AVL(LV)
KEY RELEASE

F S5U 18 FUAL ANGLES
MOUE CONT=AUTO

PRO (AUTO MANEUVER)
Ob 18

*450 4b1 452 LOAD
*407+0 (AFTER MNVR)
*4U0+1 GUID STEEKING

F S0 18 FUAL ANGLES
ENTR (BYPASS MANEUVER)
0b 44U TF1l VG VM

*5UURAVX (NOM 206,9)
~ Db=MIN

%ﬁé mlg&qCON'l-AiT HOLUL

-335 DSKY BLANKS
=3Ub F 99 40 REUWUEST ENG ON

=303.,5 MUNITOR ULLAGE

(1u2345:18)
0o 40

F 16 4U

PRU FOR IGNLTION
TFC V6 UVM

TFC V6 Dvm
ENG ARM=OFF

< e




o

()

+3

PRU

F 16 45 AV'S=p0DY

F 21

F 04

41

lo

F 04

F 5

NHS

AVX(LM)

AVY (LM)

AVL(LM)

NUbLL av's

VERIFY AGs RESIVUALS
*50UR 501K 502K
avXx avy avzZ

*62I4(0

PRO
(o] a}
KEY Ouk (POU)

KEY VH2E (RNUZ FAR)
42 guvy2 0uoul

PRO

44 HA  HP  1FF
St1 ORDEAL
PKO

C AC HUS A RND<¢ RDR-=CLOSE
(WALT 3Uu sSEC)
Ct POGNS RNDZ RDR=CLOSE

KEY VRINT2E (RR DESIGNATFE)
/3 400U VO TKUN +283,00SHFT
12 0UlU6 000y2 CUNTINUOUS

PRO

(CUARSE ALIGN VERY)

KEY VIONTZE
12 MUNITOR TRUN/ZSHFT ANGLES

Cb PGNS RNDZ RDR=QPEN
Cb AC BUS A RND< ROR=UPEN

KEY V44E (TERMINATE RR
CONTLINUOUS UESIGNATE)

KeY VSTESQE (ALLGN)
Ct AOT LAMP=CLOSF

ub 0uU0l 0U0U3 (KEFSMMAT)
PRU

€5 0uU15 SeELeCT 1ST STAR
ENTR
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3-13
F U1 /0 OU2DE LOUAU STAR 1 f)
PRO

F SU L8 FUAL ANGLES
PGNS MODE CONT=AUTO
PRO (AUTO MANEUVER)
0o 18

F 5U 48 FUAL ANGLES
ENTR (HYPASS MANEUVER)
F 01 71 OU20E
PHO
+1U0 F 54 /71 MARK 1ST STAK
PRO
F 01 /0 OUZ2UE LOAUD 2ND STAR
PRO
F 55U 48 FDAL ANGLES

PGNS MOVUE CONT=AUTO
PRO (AUTO MANEUVER
0o 4AH
F SU 18 FUA]L ANGLES
. ENTR (BYPASS MANEUVER)
F 0L /71 OUVU2UE
PRO
+14 F 5S4 /1 MARK 2ND STAR
PRO
F Ob Ub ANGLE UVIFFERENCE
PRO
F 0o Y3 GYRO TORQUE ANGLES ’
© PRO )
F S0 ¢ 0V014
PRO (CHECK ALIGNMENT IF
TIME WilL PERMLT)

F 5U 25 0UU1S SELECT 3RU STAR
ENTR

F 01 /U OV2UE LOAU 3KRD STAR
PRO

F 50U 18 FUAL ANGLES
PGNS MOUE CONT=AUTO
PRO (AUTO MANEUVER)

0b 18

F 5V 18 FUAL ANGLES

ENTR (BYPASS MANEUVER)

*17 VERIFY ALLGNMENT VIA AOV

KEY V34E TERMINATE

CB AOT LAMP=UPEN
*x4y0+3

Cb AC BUS A KNDZ RDR=CLOSE

(WALT 30 SEC) ,
Cb PGNS RNDZ RDR=CLOSE ”}

KEY VSTE20E (ACUWUIRE RADAR) ;
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A4 FUAL ANGLES
KEY VBUE (UPDATE LM SV)

VY3E (BEFURE 1S1 MK)

PoNS MOUE CONT=AUTO
PRO (AUTO MANEUVER)
iH

*400+2 ACQ STEERING
AGS MUDE CONI=AUTO
RATE/ERR MON=CMPTR (LMP)

L8 FUAL ANGLES
ENTR (BYPASS MANEUVER)
25 0V2U1 SEL AUTO MOUE
R MOLE=LGC
PRU

NO IRK LT=0FF

DSKY BLANKS

11U3:02)

+ Oo

F Uo

-0 %

VEKLIFY MALN LOBE LOCK=ON
KEY VITEIZE (CS1)

41 H : TIG CSI
(NOM L05:33347)
PrRO

5 +UUU0LN +y26.00E +130,00LT
(LUH LHBU° AFTER CSI1)

PRO

37 ’ : TiG TP1
(NUM LUDY9:00)
PKO

45 MRS TFI =~y0001
RESET ET

READ RUOT FOR CSI BU

=29 (APPRUX) V32t KECYCLE=HMKS

+ 06

F 0o

I AH ATCSI/CDH aTCDH/TPI
PRO
81 av'S=LV (CSI)
(NOM H0,5aVX)
CSI(NB1) CDH(NBZ2)

AVX(LV)

AvVY(LV)

AVZ(LV)
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F 0o d2

F 16

4d

=24 (APPROX)

g

-12

F Ob
F 0o

Rt

1o

F 06

"

81

45

Y.

90

45

/b

o1

be

PRO

AV'S=LV (CDH)
(NOM U,0)

PO

MKS TF1 =y0001

V3I2E RECYCLE=10MKS

AH ATCSI/CDH ATCDH/TPI
PRO

avV'S=LV (CSI)
CS1I(NB1) CDH(NBZ)
avxX(Lv)
AVY(LV)
AVZ(LV)

CUPY RUOT FUR CSI BU

PRO
aV'S=LV (CDH)
PRO

MKS TF1 =00001

KLY VY0E

: i Ti6 CSI
(NOM 103:53:47)
PRO
Y YUOl PS}
N90 CSM
Yoot
PRO

MKS TFI =90001

PRO (FINAL COMP)
AH ATCSI/COH ATCDH/TPI
PRO

AV'S=LV (CS1)
CSI(NBLl) CDHINBZ)
AvX{LV)
AVY (LV)
AVZ(LV) _

COPY YUOT FROM CSM
LOAD NEGAVIVE IN R2

PRO
AV 'S=L.V (CDH)
PRO




3-16
(_‘ F lo 45 MKS TkR1I MpA
- -1u% CUFY RUOT FOK CSI BU
CUMPUIE CsI By
-7 KLY V4TE (AGS UPDATE)

F Ob 16 GE1 OF AGs 0 (90:0030V)
s414+1 UPDATE AGS
PRU
0b L6
F SU 16 LUFUATE COMPLETE
*G4i4R (0U0Y0)
PRO

F 16 4b MKS TFI MgA

*4uU+3 AGS ALIGN
5 *4iU+H EXTERNAL av
; *411+0 RCS ENGINE

PRO
F 37 oH
KeY Quk (POVU)

O8Ok
*x LST x
o K %K

‘:) -6 " KEY VATEMLE (RCS FHRUST)
F 50 L8 FURL ANGLES

E
3
:
3
3
?
i

KEY VU6N8oE AavV'S5=LV
F 06 86 AV'S=LV
AGS (NBOG) CHAR

AVX(LV)

AvVY(LV)

AvZ(LV)

KeY RELEASE

F 50 18 FUAL ANGLES
PGNS MOUE CONT=AUTO
PRO (AUTO MANEUVER)

0Ob 48 FUAL ANGLES

*45U, 451e 452 LOAD
*407+40 (AFTER MNVR)
*4uU+1 GUID STEERING

TRANSMIT 16T aVv'S TO CSM
ANU SYNC COUNTDOwWN

F S5V 48 FUAL ANGLES
ENTR (BYPASS MANEUVER)




s 3;‘4‘ .

e P
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16 dd

=335 DSKY
F 16 85
(103333:47)

+148

F 37 ob

F 04 12

o F 1o 44

(103:35)

Lns e A s

F 50 14

0o 18

F 50 148

F 50 «5

, U .

*500R

AV 'S=B0ODY

*S500R aVX ( 50,5 NUM)
De=MIN

AGS MOLE CONT=ATT HOLD
BLANKS

AV'S=HOULY

BURN +X

USE RCS/ASC FEED |
VLRIFY AGS RESIDUALS

501R 502R

AvX avy av2

PRO
KEY OUE (P0OO)

KEY VB2E (RNUZ PAR)
0vv02 Uuoul

PRO

APO  PER TFF

RESET ORDEAL

PRO

KeY
KEY
KEY
KEY
KEY
KLY
KeY
KEY
KEY

V2INOLE

2UOUVE

1142E (2000 FT)
N15E

144E (2 FPS)
ENTR

SO075E (5 MR)
ENTR

SUTSE (5 MR)

KEY V37E2¢E (ACQUIRE RAUAR)
FUOAL ANGLES

PGNS MODE CONT=AUTO

PRC (AUTO MANEUVER)

FUAL ANGLES

x5U7+0

=40042 ACQ STEERING

AGS MUDE CON1T=AUTO
RATE/ERR MON=CMPTR (LMP)

FUOA] ANGLES

ENTR (BYPASS MANFUVER)
ov2ul SEL AUTO MOLE
RK MOLE-LGC

PRO

NO TRK LT=OFF




DSKY UBLANKS

(1U3:3Y9)

F 0o 19

F lo 4b

+7(APPROX)
F 0o /v

+ 0o vl

F lo 45

=40 (APPRUX)
F 0b (%

F 0o ©1

F 106 u4b
=39 (APFROX)
F 3/ BB

F 06 93

F 06 ol

F 06 16

VERIFY MAIN LOBE LOCK=ON

KeY VATE3JE (COH)
H s T16 COH
(NOM 204331 544)
PRO
MKS TFI =y0uv0}

VYIE (REINIT w MATRIX=4MKS)
KEY V32E RECYCLE

ARCUH ATCUH/IPL A(TPI/TPI
PRY
AVCUH=LYV

COHINB1)

AVX(LV)

AVY(LV)

AVZ(LV)

PRO
MKS TF1 =y0001

RESET ET

KEY v32E RECYCLE=HMKS
AHCUH ATCOH/IPI ATTPIV/TPI
PRO
AVCDH=LYV

CDH(NB1)

AVX(LV)

AVY(LV)

AvVL(LVY)

PRO
MKS Trl1 =y00U1
KEY VI4E (TERMINATE)
KEY 33Ut (EXT aVv)
H H T16 PLANE CHG
(NOM 1042y2:00)

PRO
AV'S=LV (NOM U.U)

KEY VY0E

: : TIG PLANE CHG

3-18
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3-19
(NOM 104:9p2:00)
PKRO
F 0o 90 Y YDOT PSI
N9O CSM

YOOT

PRO

F 0o 81 avV'S=LV
(LOAD CSM =YLOT)

*41045 EXTERNAL aV
S45040 451-=YUOT 45240

(LOAD CSM SOLUTION)
*40740

*4U00+1 GUIV STEERING

PRO
F Ob 42 HA HP av
’ PRO
F lo 45 MKS TFI MGA

-30% CUPY RUUT FUR CUH BuU
-7 RESET &T
PKRU

KEY OutE (POO0)

ORI o o O R
* PLANE CHANGE =%
0 0 o o o K

KEY VITE4LE (RCS THRUST)
F 50 18 FUAL ANGLES
ENTR (BYPASS MANEUVER)
le 85 AV'S ©ODY

DH=MIN
AGS MOUE CONT=ATT HOLD

=335 DSKY BLANKS
F 16 85 Av'S BODY

Ry T7+]
10430200 NULL av'S

PRO
F 37 oB
, KEY 2UE (ACQUIRE RADAR)
F bu 18 FUAL ANGLES
PGNS MOUE CONT=AUTO
PRO (AUTO MANEUVER)
0b 18 FDAL ANGLES




3-20

(‘; *«HUT+0
4 24ul+2 ACQO STEERING

ALS MUUE CONT=AUTO
RATE/ERR MON=CMPTR (LMP)

F S5V L8 FDAL ANGLES
ENTR (BYPASS MANEUVER)
F SU ¢5 0u201 SEL AUT0 MOUE
RK MODE=LGC
PRO

NU 1RK LT=OFF
USKY HBLANKS
VERIFY MA[N LOBE LOCK=ON
KEY V37EJSE (CDH)
F 0o 19 : : T16 CUH
(NOM 104231 :44)

PKO
F lo 4% MRS TFl =90UU])

;
}E
;
E

=29 RESET E

-23%  CUPY KUOT FOR CLH RU
=23 (APPRUX)  VS3E (REINIT w MATRIX=4MKS)

=18 (APHROX) V32 RECYCLE=HMKS
F 0b 75 AHCUH ATCOH/TP1 AVTPI/TPI
PKO
0o 81 AVCUH=LV

CDH(NB1)
AVX(LV)
AVY (LV)
AVZLV)
PRO
F lo 4% MKS TH1 =y0u01
KEY VYUE
F 06 16 : : T16 CDH
(NOM 104251344)
PRO
F 06 YO Y YUOT1 PSI
N9O CSMm
Yoor

PRO ;




3-21

=1

=1Ux

F lo

45 MKS TFI1 =90001
PRO (FINAL COMP)

F Ob 75 aHCOH ATCOH/TPI AlTPI/TPL

PRO

F 06 d1 AVCDH=-LV

b

CDH(NB1)

AVX(LV)

AVY (LV)

AVZ(LV)

CUPY YDOT FRUM CSM
LUAD NEGATIVE IN K2

PRO
45 MRS TF1 MGA

CUPY RDOT FOR CUH BU

TRANSMIT 6T AV'S TO CSM
AND SYNC COUNTOOWN.

KEY V4T7E (AGS UPDATE)
i GET OF AGS 0 (902:0C:00)
. #4148+1 UPDATE AGS

PRO
16
16 UPUATE COMPLETE

*414R (0V0V0 COMPLETE)
PRO

45 MKS TFI MGA

*BU0+3 AGS ALIGN
x4 10+8 EXTERNAL AV
*407+40

PRO

(] -)

- KEY OUE (POU)
T T e

* CUH »
o K o

KEY V3TE4LE (RCS FHRUST)
18 FUAL ANGLES

KEY VUGNBGE
66 AV'S=LV
AGS (N8b) CHARY

avX(Lv)
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AVY (LV)

AVZ(LV)

KEY RELEASE

F Su i8 FUAL ANGLES
ENIR (BYPASS MANFUVER)

Y50 451 452 LOAD
*4uU+1 GUIUANCE STEERING
GUIU CONT=AGS
lo 8% AV'S=HODY
Diy=MIN
2500 VX (00 NUM)
-1 AGS MUODE CONT=AI7T HOLLD
-3dY DSKY BLANKS
F lo 89 AV'S=B0UY
xYu7+1

~ *500K  HUIR  bU2K
(lus3idiius)  NULL avres

VERLFY PGNS RESIDUALS
N8b

AVX(LM)

AVY (Lm)

AVZ(LM)

PRO
KeY Ouk (POU)

+1 KEY VA7t2VE (ACGQUIRE RAUVAR)
F SU 18 FUAL ANGLES
GUIU CONT=PGNS
PONS MOUE CONT=AUTO
PRU (AUTO MANEUVER)
0b A8 FUAL ANGLES

*507+0

2UyL+2 ACH STEERING

AGS MUOUE CONT=AUTV
RATE/ZERKR MON=CMPTR {(LMP)

F Su 18 FUAL ANGLES
ENTR (BYPASS MANEUVER)
F bSu &5 0uv2ul SEL AUTO MODE
RR MOUE=LGC
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3-23
PRO

NU TRK LT=OFF
DSKY BLANKS
VERIFY MAIN LOBE LOCK=CN

PGNS MODE CONT=ATT HOLD
KEY V76E (PGNS PULSE)

+3 KEY V3ITE34E (TPI)

F 0o 47 N Ti6 TPI
(NOM 105:09:00)
PRO

F 0b 55 B +026.60E +130,00WT
PKO

F 16 45 MAKRKS TFI =0U001

=32 ' RESET ET
=30 (APFPRUX) VY3E (REINIT W MATRIX=4MKS)

-24 KeY V47E (AGS UPDATE)

F 06 16 GE! OF AGS 0 TIME(90:U0:0V)
41441 UPDATE AGS
PRU

Ob 16

F SU 16 UPUATE COMPLETE
2414R (000V0)
PRV

#410+3 TPI SEARCH ROUTINE
*307+043,00 a1 XFER
*31U0+021,00 TF]1 1PI

*303R THETA Al TPI

=21 *410+44 (WHEN ET==21 OR
WHEN 303=+026.,60)

*370k __________AVIP|
*371k _________ AVIPL+AVIPF
«19(APPROX) VJIZ2E RECYCLE=11MKS

F 06 97 H H TiG TP1
PRO
F 0o S8 HP avTPI aVvVTIPF
PRO
F No 99 AV'S=LOS
NS9

av F/A

AV KR/L




o W TR A WECERETE TR T e

i =1b

lo

0o

Jo
5u

1o

0o
0o

0b

o

Jo

1].)

o

L 3-]

6

av U/U

PRO
MK: TFI =y0uUl

RESET ET
TRANSMIT TIG OF TPI TV (Sm

KEY V4T7E (AGS UPDATE)
Gkl OF AGS 0 TIMF(90:U0:0V)

*414+1 UPDATE AGS

16
16

PRO

UFPUATE COMPLLETE

*Yl4x (000V0)

bh

PRO

MRS TF1 =g0uUl

*400+3 ALS ALILIGN
4 104+5 EXTeRNAL AV

27
oY

-3}

106

9u

ol

oY

PRO (FINAL COMP)

: H 116 TP]
PRO
HF aVvVIPL aVTIPF
PRO
AV'S=LV
N8 1
AvX{LV)
AVY LLY)
AvVE(LY)
KEY VYUE
H I TiG TK]
(NOM 1052992300)
PRU
Y YOOI PS)
N9Q CSM™M
YUOT
PKRO
AV 'S=LV

CUPY (5™ YDO1
LUAD ‘NEGATIVE IN R2

PHRU
aAv'S=L0S
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-5%

N9
AV F/A

av R/L

av O/v

PRO
F 1o 45 MKS TFI MGA

BUKESIGHT ON CSM
VIA PULSES
*304R COPY TGT LOS ANGLE

RESET ET
PRO
F 37 o8
KEY OVE (P0O0)
R

* TPI %
T YT

KEY V37EGLE (RCS THRUST)
F 5U 18 FUAL ANGLES

KEY VUGONBGE (aV'S=LV)
AGS (NB6)

' AvX(Lv)

AVY(LV)

avZ(LY)

KeY RELEASE
F 50 18 FOUAL ANGLES

BURESIGHT ON CSM
VIA PULSES
#*JU4R COPY TGT LOUS ANGLE
CUFY Re ROOT FROM TM
FOR BU'S

PGNS MOOE CONT=AUTO

v PRO (AUTO MANEUVER)

06 18
*450, 451, 452 LOAD
*4u7+40 (AFTER MNVR)
*400+1 GUIVDANCE STEERING

CALCULATE BU SOLUTION




Lo

CUPY CSM [PL1 SOLUIION
SYNC COUNTOOWN wITH CSM

F S0 I8 FUAL ANGLES

-3dh

ENTR (BYPASS MANEUVER)

1o &8 AV'S=HOLY

*U4u740 VERIFY

*500RAVX (25,0 NOM)
Do=MIN

ALS MOUVUE CONT=ATT HOLU

DSKY BLANKS

\

*41U+5 IF AGS TPL)

F 1o a5 AV'S=gouY

(105:09:00)

+:06

F 37 bn

F

Su

Vo

5V

]V

14

i4

iH4

édb

BURN +X
USE RCS/ASC FRED

VERLFY AGS RESIDLALS

*HUUR 501K 502K
AvVX avy aAvZ
PRO

KeY Ouk (P0OO)

KeY V37e20E (ACUWULRE RAUAK)

FUAL ANGLES
vYde (BEFURE 1S MK)

PGNS MOLE CONT=AUIO
PRO (AUTO MANEUVFR)
FUAL ANGLES

x5u7+0

A4uU+2 ACQ STEERING

AGS MUDE CONI=AUTV
RATE/ERR MON=CMFTR (LMP)

FUAL ANGLES

ENTR (BYPASS MANEUVER)
0v201 SEL AUTO MOLE
RK MOUE=LGC

PRO

NU IRK LT=OFF

DSKY BLANKS

VERLFY MALN LOBE LOCK=ON

PUNS MOUE COUNI=ATT HOLD

3-26




KEY V76E (PGNS PULSE) ')

+3 KEY V3TEJSE (MCC1)
F 16 45 MKS TFI =000}

V4BE (L.OAD DAP)
F 01 46 11002

PRO
F 01 47 LMWT CMwY

PRO
F 1o 45 MKS TF1 =000G01

* AGS EXT1 av:

; *UUT7+0

3 s45040 45140 45240
s407+1

CMONITOR %000 501r 502)

BURESLIGHT ON CSM
4 , vlA PULSES
+9n *304R 16T LOS ANGLE

+12% PRU {COMPUTE MC FUR TPI+15)
F 0b 81 AV'S=LV
PKrO
F 06 DY aV'S=L0S
PRO .
F 1o 45 MKS YF1 MGA ~)

BURESIGHT ON CSM
VIA PULSES
+19% *304KR COPY THETAs» Re ROOT
COMPUTE By MCC

PRO
F 37 b
KEY OUE (POO)

ok ok

* MCCL »
o K

+14 KEY V3TE41E (RCS THRUST)
F 5U 18 FDAI ANGLES
ENTR (BYPASS MANEUVER)
16 85 Av'S=80pY

KEY V77€ (PGNS ATT HOLD)
+14:25 USKY BLANKS
+15 F 16 85 NULL av'$S

PRO

F 37 bH )
KEY OUE (P00)




()

+1o0
F

F

+108

+24 %

+2/»

+248%

+29:25%

KEY V3TE2UE (ACQUIRE RAUAR)
YU LB FUAL ANGLES

V93E (HEFORE 1S1 MK)

ENTR (BYPASS MANFUVER)
SU ¢h Nu2ul Stk AUTVO MOUE

RR MOUE=LoLC

PrU

NO TRK LT=-O0FF
DSKY BLANKS

VERIFY MA(N LUBE LOCK=ON

KLY V37e35E (MCC2)
1o 45 MKS Trl =y00U0)
KeY V/6E (PLNS PULSE)

AGSHS EXT AV
*4y7+0
*4u7+1

CMONIIOR »00e¢ 5010 5021

BURESIGHT ON CSM
VIA PULSES
« ¥3uUK IHETA FOR BU

PKO (COMP MC FOK PL+50)
Vo o1 aAV'SeLV

PRO
Do DY AV'S=LO0S

BURESIGHT ON CSM
VIA PULSES

*3UUR IHETAy Ry RDOT

CUMPUTE Bu MCC

PKO

10 45 MRS TF1 MGA
PKO

3/ ob
KEY it (POU)

b WL
* M(CCe x
TS ETTI Y

KEY VATE4LE (RCS THRUST)
S0 18 FUAL ANGLES

ENTR (BYPASS MANEUVER)
16 85 AV'S=pgODY

KEY V77E (PGNS AT HOLD)

DSKY BLANKS

3-28
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1o

37

U4
1o

16

16

ud

(-]

12
72

78

NULL av'S
PRO

KLY 00E (P0OO)

V63E (RR SELF TEST)
00V04 000V1

PRO

TRUN SHFT

PRO

R RDOY

V34E TERMINATE

KEY VATEMTE (AVE @G)
av's

Vo3E (RR SELF TEST)
00004 00001

PRO !

TRUN SHFT

PRO

R RuoT

VERIFY TAPE METER WITH OSKY

BRAKINGS
30 FPS = 6009 FT
20 FPS = 300¢ FT
10 FPS = 1500 FT
5 FPS = 500 FT
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